







































































































































































































































































































































































Table 11. Area spawned between passage reaches within Slough 11 for 1982, 1983 and

1984,

The ratio of the compodsite to the total area spawned for all

~ years and percent distribution of spawning fish in 1984 are also shown.

’

1 ‘ Percent2 Composite

Passage Area Spawned (ft?)  Distribution Area Composite/
Reaches 1982 1983 1984 1984 1982-1984 Total
Mouth - I 23,500 43,600 33,300 10 76,900 0.77
I-11 12,400 18,300 22,200 15 - 30,400 0.57.
II-ITI 24,000 7,700 37,600 40 - 54,100 0.78
ITI-IV 5,900 8,000 5,200 5 77,000 0.69
V=Y~ ~5,800 - 8,000 10,400 =25 12,000 0.50 "
V-head 24,000 4,700 14,100 5 33,400 0.78

1

"“g““Seagren~l984;~memom“m

As designated in Sautner et al. 1984




Table 12. Area spawned between passage reaches within Upper Side Channel 11 for
1982, 1983 and 1984, The ratio of the composite to the total area
spawned for all years and percent distribution of spawning fish in 1984

are also shown,

2 .
Percent Composite

As designated in Sautner et al. 1984

Seagren 1984, memo

Passage1 Area Spawned (ft2) Distribution Area Composite/
‘Reaches 1982 1983 1984 1984 1982-1984 Total
Mouth - I 12,100 40,600 24,500 60 48,200 0.62
I-II 12,300 21,800 8,200 ! 25,700- 0.61
II-I1II 12,300 11,300 23,400 40 35,700 0.76
ITI-IV 0 5,500 6,100 6,100 0.53

1



Table 13. Area spawned between passage reaches within Slough 21 Complex for

1982, 1983 and 1984,

The ratio of the composite to the total area

" spawned for all years and percent distribution of spawning fish in 1984
are also shown.

2
Percent

1 Composite
Passage Area Spawmed (ft2?)  Distribution Area Composite/
Reaches 1982 1983 1984 1984 1982-1984 Total
Side Channel 21
Mouth - I -0 0 0 0 0
I-IT1 0 0 0 0 0
II-IIT" 0 5,900 2,800 8,700 1.0
IIT-IV 0 4,100 2,700 20 4,800 0.71
V-V 20,000 27,400 67,800 15 . 75,000 0.65
V-VI 1,000 11,300 6,300 12,600 0.67
VI-VII 4,000 0 0 4,000 1.0
VII-VIII 0 0 300 300 1.0
VIII-IX 12,000 0 1,400 , 13,300 0.99
X=X 354700——-95600-——827400 & 955600— 0,75
X-SL21/PRI 20,700 27,500 42,600 40 49,800 0.55
I -~ TIIC & TIIR
Slough 21 6,100 32,000 26,600 25 36,900 0.57
IIL 0 1,700 0 1,700 1.0
IIR 7,700 15,600 7,300 21,300 0.70

1

As designated in Sautner et al. 1984

Seagren 1984, memo




Table 14, Mean monthly discharges at Gold Creek for natural
conditions and Case P-1,

Natural - Case P-1
Month : . (cfs) (cfs)

January 1,440 10,900
February 1,210 9,200
March I 1,090 7,900
April ' 1,340 7,300
May 13,400 8,800
June 28,150 10,500
July 23,990 8,900
August 21,950 9,800
September 13,770 10,900
October 5,580 10,200
November 2,430 10,600

December 1,750 12,100




Table 15. Relationship between mitigation alternatives and the impacts
for which they are applicable.

: Winter
, Loss of ; overtopping
Mitigation alter- Inadequate physical Loss of of slough
natives/impact issue passage habitat upwelling - berm .
channel width
modification P
channel barrier
construction P
Flow.augmentation P P S
Upwelling augmentation S S P
~~§Tough excavation— P —p P
creating spawning ,
habitat in pools P S
Increase berm height P

g
L]

primary effect

w0
il

secondary effect




Table 16. Condition which provides successful passage most frequently and approximate percent of time that
passage is successful during the period 20 August - 20 September at Slough 8A.

A1l Project Flows

Passage Natural Project 12,000 cfs Project 9,000 cfs Project 8,000 cfs With Mitigation
Reach Cond. Occurrence Cond. Occurrence Cond. Occurrence Cond. Occurrence Cond. Occurrence
(%) (%) (%) (%) (%)

| BW 100 BW 100 SW/GW 34 SW/GW 32 SW/GW 100
11 BW 48 SW/GW 22 SW/GW 20 SW/GW 20 SW/Gw 100
11 SW/GW 25 SW/GW 22 SW/GW 20 SW/GW 20 SW/GW 100
v SW/CW 14 SW/GW 12 SW/GW 10 SW/GW 10 SW/GW 100
v SW/GW 13 SW/GW 11 SW/GW 9 SW/GW 9 SW/GW 100
Vi SW/GW 14 ) SW/GW 13 SW/GW 12 SW/GW 12 SW/GW 100
VI SW/GW 13 SW/GW 13 SW/cW 1 SW/GW 11 SW/GW 100
VI SW/GW 6 SW/GW 6 SW/GW 5 SW/GW b SW/GW 100
1X BR 2 --- | 0 -—— 0 --- 0 Sw/aw 0

BW is backwater condition which neglects the effect of Tocal flow

BR is breaching condition which represents controlling discharge through the slough

SW/GW is surface water and groundwater condition with a median natural flow or
minimum project flow controlling groundwater levels and surface water related

to precipitation events.

Appendix B contains an explanation of the derivation of the percent exceedance-values



Table 17. Condition which provides successful passage most frequently and
approximate percent of time that passage is successful during the period
20 August - 20 September at Slough 9,

All Project Flows

Passage‘ ‘.Natura1' | Project 12,000 cfs Project 9,000 cfs Project 8,000 cfs With Mitigation
Reach Cond. Occurrence Cond. Occurrence Cond. Occurrence Cond. Occurrence Cond. Occurrence
(%) (%) (%) | (%) | (%)
o SW/GW 100 SW/GW 100 SW/GW 47 SW/GW by SW/GW 100
i SW/GW 100 SW/GW 100 SW/GWw 100  SW/GW 100 SW/GW 100
RN Sw/cw 18 SW/GW 16 SW/GW 15 SW/GW 14 SW/GW 100
v . SW/CW 17 SW/CH 16 SW/GW 14 SW/GW 14 SW/GW 100
v BR 29 - 0 === 0 - 0 SW/GW 100

BW is backwater condition which neglects the effect of local flow
BR is breaching condition which represents controlling discharge through the slough
SW/GW is surface water and groundwater condition with a median natural flow or

minimum project flow controlling groundwater levels and surface water related
to precipitation events.

“ﬂaAppendianvcontainsmanmexp1ahation“ofmthemdenivationwof-thewpencentwexceedancewyalues




Table 18. Condition which provides successful passage most frequently and approximate
percent of time that passage is successful during the period 20 August -
20 September at Slough 9A.

A1l Project Flows

Passage Natural Project 12,000 cfs Project 9,000 cfs Project 8,000 cfs With Mitigation
Reach Cond. Occurrence Cond. Occurrence Cond. Occurrence Cond. Occurrence Cond. Occurrence
(%) (%) (%) (%) (%)

! SW/GW 100 SW/GW 100 SW/GW 100 SW/GW 100 SW/GW 100
I SW/GW 100 SW/GW 100 SW/GW 100 SW/GW & SW/GW 100
(NN SW/GW 100 SW/GW 100 SW/GW 32 SW/GW 14 SW/Gw 100
v SW/GW 100 SW/GW 100 SW/GW 100 SW/GW 100 SW/Gw 100
\ SW/GW 100 SW/GW 100 SW/GW 100 SW/GW 20 SW/GW 100
Vi SW/GW 100 BR 100 SW/GW 24 SW/GW 14 SW/GW 100
Vil SW/Gw 100 BR 100 SW/GW 10 SW/GW 7 SW/GW 100
Vil SW/GW 100 BR 100 SW/GW 6 SW/GW 3 SW/GW 100
IX SW/GW 100 SW/GW 100 SW/GW 3 SW/GW 2 SW/GW 0
X “-- 0 - 0 -—- 0 - 0 SW/GW 0

BW is backwater condition which neglects the effect of local flow

BR is breaching condition which represents controlling discharge through the slough

SW/GW is surface water and groundwater condition with a median natural flow or

minimum project flow controlling groundwater Tevels and surface water related

to precipitation events.

Appendix B contains an explanation of the derivation of the percent exceedance values



Table 19. Condition which provides successful passage most frequently and approximate
percent of time that passage is successful during the period 20 August -
20 September at Slough 11.

A1l Project Flows

Passage ....Natural.......... Project. 12,000 cfs. Project 9,000 cfs Project 8,000.cfs :With Mitigation
Reach Cond. Occurrence Cond. Occurrence Cond. Occurrence Cond. Occurrence Cond. Occurrence
(%) (%) (%) (%) (%)
| SW/GH 70 SW/GW 60 ——- 0 --- 0 SW/GW 100
¥ SW/GW 43 - 20 ——- 0 -—- "0 SW/GHW 100
111 SW/GW 12 - 5 - 0 - ———— 0 SW/GW 100
o AR 7 cEa g N 0~ R o SW/CW— 100 -
v BR 1 - 0 - 0 et 0 SW/GW 100

BW is backwater condition which neglects the effect of local flow

BR is breaching condition which represents 6ontr011ing discharge through the slough
SW/GW is surface water and groundwater condition with a median natural flow or
minimum project flow controlling groundwater levels and surface water related

to precipitation events,

Appendix B contains an explanation of the derivation of the percent exceedance values




Table 20. Condition which provides successful passage most frequently and approximate
percent of time that passage is successful during the period 20 August -

20 September at Upper Side Channel 11,

A1l Project Flows

Passage Natural Project 12,000 cfs Project 9,000 cfs Project 8,000 cfs With Mitigation

Reach Cond. Occurrence Cond. Occurrence Cond, Occurrence Cond. Occurrence Cond. Occurrence
(%) (%) (%) (%) (%)

1 SW/GW 100 - —— 0 ——— 0 SW/GW 100

B BR 45 — - 0 --- 0 SW/GW 100

I BR 45 - - 0 -— 0 SW/GW 100

BW is backwater condition which

BR is breaching condition which

neglects the effect of local flow

represents controlling discharge through the slough

SW/GW is surface water and groundwater condition with a median natural flow or
minimum project flow controlling groundwater levels and surface water related

to precipitation events.

Appendix B contains an explanation of the derivation of the percent exceedance values



Table 21, Condition which provides successful passage most frequently and approximate
percent of time that passage is successful during the period 20 August -
20 September at Slough 21,

A11 Project Flows

Passage Natural Project 12,000 cfs Project 9,000 cfs Project 8,000 cfs With Mitigation
Reach Cond. Occurrence Cond. . Occurrence Cond. Occurrence Cond. Occurrence Cond. Occurrence
(%) (%) (%) (%) , (%)
| SW/GW 100 SwW/GW 100 SW/GwW 6 SW/GW i SW/GW 100
HIL SW/GW 10 - 0 -—- 0 ——— 0 SW/GW 0
IR SW/GH oy SW/GW 2 SW/GHW 1 SW/GW 1 SW/cwW 100

BW is backwater condition which neglects the effect of local flow

BR is breaching condition which represents controliing discharge through the slough
SW/GW is surface water and groundwater condition with a median natural flow or
minimum project flow controlling groundwater leveis and surface water related

to precipitation events.

Appendix B contains an explanation of the derivation of the percent exceedance values




Table 22, Condition which provides successful passage most frequently and approximate
percent of time that passage is successful during the period 20 August -
20 September at Side Channel 21.

A1l Project Flows

Passage Natural Project 12,000 cfs Project 9,000 cfs Project 8,000 cfs With Mitigation
Reach Cond, Occurrence ‘Cond. Occurrence Cond. Occurrence Cond. Occurrence Cond. Occurrence
(%) (%) (%) (%) (%)
I SW/GW 100 BR 100 SW/GW 28 SW/Gw 24 SW/GW 100
[N SW/GW 100 BR 100 SW/GW 28 SW/GW 24 SW/GW 100
I SW/GW 100 BR 100 SW/GW N SW/GW 26 Sw/cw 100
v SW/GW 100 BR 100 SW/GW 31 SW/GW 26 SW/GW 100
v BR 71 BR 100 SW/CW 1 SW/GW 0.5 SW/GW 100
\ BR 7 BR 100 SW/GW 0.5 —o- 0 SW/GW 100
VI BR 71 BR 100 SW/Gw 0.5 - 0 SW/GW 100
Vil BR 71 BR 100 SW/GW 0.5 == 0 SW/GW 100
1X BR 71 BR 100 SW/Gw 0.5 -— 0 SW/GW 100
X SW/GW 100 SW/GW 100 SW/GW 9 SW/GW 5 SW/GwW 100

BW is backwater condition which neglects the effect of local flow

BR is breaching condition which represents controlling discharge through the slough

SW/GW is surface water and groundwater condition with a median natural flow or

minimum project flow controlling groundwater levels and surface water related

to precipitation events.

Appendix B contains an explanation of the derivation of the percent exceedance values



Table

23. Candidate sites for development of replacement spawning

habitat.

* Historical
RM Site Location Spawning Use J
110.1 L Mouth of Oxbow I chum
115.0 R Mainstem 2, right channel chum l
117.9 L Channel outside of Bushrod ;?
118.9 L Downstream of Oxbow II mouth chum
‘127.1 L or C Complex Downstream of mputh SL‘9 J
| 129,ékiw ”éight giéé osti&e cha&ﬁéi at H;ad |
‘ of SL 9 chum ,i
131.3 L Upstream of 4th of July Creek chum
132.9 R Downstream of mouth of SL 9A chum . v%
A”137.57£ ” Downstream of mouth of SL 16
139.0 L Between mouth of SL 17 ‘and 18 chum, sockeye
143.2 L Upstream of intertie chum
¥ L7 Left side of channel looking upstream
C Center of channel
R Right side of channel looking upstream ‘i
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COMPOSITE AREA SPAWNED 18 THE TOTAL
SURFACE AREA USED FOR SPAWNING
N (AREA WITHIN DARKENED PERIMETER!?

- TOTAL AREA SPAWNED 48 THE SUM OF THE AREA SPAWNED
FOR EACKH OF THE THREE YEARS.

S== AREA SPAWNED IN 1982.
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Al Arza spawwep 1 10sa.
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FIGURE 3¢ LOCATIONS OF MITIGATION MEASURES AND PERCENT DISTRIBUTION
OF SPAWNING CHUM SALMON DURING 1984 IN SLOUGH 21 AND LOWER SIDE CHANNEL 21.
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Passage Reach-Flow Evaluation



APPENDIX A

Passage Reach Flow Evaluation

A previous analysis estimated the required local flow for successful

fish passage through the passage reaches of the sloughs along the

middle section of the Susitna River (Sautner et al. 1984c¢). 1In order to

evaluate the available local flow in Sloughs 84, 9, 9A, 11 and 21 in
comparison to the required local flows, an anal&sis of the local flow
sources for each slough was conducted. Local flow is composed -of
groundwater upwelling and surface inflow. A primary component of

groundwater upwelling is related to the mainstem discharge (APA 1984).

The relationships developed for the apparent groundwater upwelling
component of slough flow at the R&M gage site within the slough versus
mainstem discharge measured at Gold Creek are listed below (APA 1984

and pers. comm. B. Bates?).

Slough Regression Equation ' r?

8A § = -.10 + ,00017G .53

9 S = ~-,62 + ,00039G .82

11 _ S = 1.43 + ,000087G .63
21 S = ~7.55 + ,00105G «542

slough flow (cfs)

[}
[

mainstem discharge at Gold Creek (cfs)

The limitations and applications of these equations are discussed in

the following paragraphs.

Use of the regression equation developed for Slough 8A appears to be a
relatively accurate method of determining slough flows for given
mainstem flows. The equation was developed for the period from 3 July
to 30 October 1984 excluding the 23 August to 28 August period of high
runoff, Passage is critical in August and September; the data used to

calculate the regression equation represents these mouths. However,



the equation does not separate slough flow into tributary inflow and
groundwater inflow; the tributary inflow component is assumed to be

small at low mainstem discharges.

For Slough 9, the regression equation was developed for the period
from 8 September to 30 October 1984 corresponding to the period of
non-overtopped flows. The slough flow estimated using the equation
includes tributary‘inflow and groundwater inflow. In order to be able
to predict the groundwater slough flow, an alternate equation was
developed. Slough flow versus mainstem discharge data for 1982, 1983,
and 1984 were plotted (Figure Al). TUsing a slope for the regression
~line approximating the slope developed for Slough 8A which was assumed
to be the slough most similar to Slough 9, a line was drawn through
the values corresponding to the lowest slough flows, A minimum
groundwater component for the slough was chosen to be 1 cfs, which is
about 75 percent of the minimum recorded flow. Using these lines as
shown in Figure Al, the groundwater flow at the gage was obtained for
various mainstem discharges.

The regression equation for Slough 11 flow appeared to be a fairly
accurate means of predicting élough flows cofresponding to mainstem
discharges. It was based on data collected from 25 May to 27 October
1983 and from 1 June to 30 October 1984,

..At  Slough 21, the _correlation value of 0.542 for the slough flow

~versus mainstem flow relationship is-consistent-with the-poor slough ——--

dischérge predictions at low mainstem discharges. Data from 10 August
to 22 October 1982 was used to develop the equation. A minimum base
flow was estimated to be 75 percent of the minimum slough discharge
recorded; at low mainstem disChargéé,'i.e. <8,300 cfs, the base flow

component of the local flow is assumed to be constant at 1.2 cfs.

With these limitations in mind, the regression equations were used to

0

estimate the apparent groundwater upwelling component of local flow at

the R&M gage site in a slough given a mainstem discharge. In order to




obtain the upwelling component of local flow at other points within
the slough, the amounts of upwelling throughout the slough were
estimated in terms of percent of the gage flow wusing aerial
photographs, observations by R&M personnel (R&M Consultants, Inc.
1982), and measured upwelling values (APA 1984 and Moulton & Rundquist
percentage values (Tables Al-A4) were applied to the calculated flow
at the gage resulting in estimates of the upwelling component of local
flow at points corresponding to passage reaches 1in the slough
(Figures A2-A5). For Slough 9A, measured upwelling values were
correlated with mainstem discharge to yield the upwelling component of
local flow at the passage reaches. For Upper Side Channel 11, the
base flows corresponding to selected mainstem discharges were
estimated at each passage reach (Sautner et al. 1984c and ADF&G 1984).

Channel 2] was assumed to be a hydraulic extension of Slough 21.

A comparison between required local flow and estiméted available
upwelling component of local flow was made at each passage reach
(Tables A5 to A50). An evaluation was conducted of how much of the
time the local flow requirements could be satisfied by groundwater
flow alone. The required local flow was input to the relationship
between slough flow and mainstem discharge to obtain the required

mainstem discharge. The flow duration curve developed for the period

20 August to 20 September (Sautner et al. 1984c) for the mainstem discharge was

used to evaluate the percent occurrence of these flows under natural

conditions.

For project conditions, the minimum instream flow requirement for each
project flow case was compared to the mainstem discharge estimated to
be necessary to produce upwelling flows sufficient for passage. If
the minimum instream flow requirement was greater than the estimated
mainstem discharge, a value of 100 percent was assigned to the percent
occurrence of successful passage with groundwater alone.
Alternatively, a value of 0 percent occurrence was assigned if the
minimum instream flow requirement was less than the estimated mainstem

discharge. Use of minimum instream flow requirements in the analysis

1984).

Side

The



addresses potential impacts during low to average flow years compared
with median natural flows. Project effects during high flow years

would be less.

A combination of surface water and groundwater sources was analyzed.
The groundwater component of the local flow was determined from the
regression equation based on selected mainstem discharges. For
natural slough flows, the mainstem discharge of 50 percent occurrence
equalling 15,000 cfs was chosen as the basis for groundwater flows.
Project flows were assumed constant at the minimum required flows of
8,000 cfs or 9,000 cfs for Case EVI and 12,000 cfs for Cases C and EV.
Also, for Case EV, the effect of a spike of mainstem discharge of
18,000 cfs during spawning was evaluated. If the higher mainstem
discharge increased the frequency of passage over that available for
the minimum requirements of 12,000 cfs, this was dindicated in
Tables A5 to A50.' Project effects during high flow years would be
less. The percent of time that tributary inflow was sufficient to
supplement groundwater in order to provide the required flow for

passage was based on an estimate of the contributing basin area, an

assumed runoff percentage of 40 percent, and precipitation duration

curves for'Talkeetna for the period of 1972 to 1981 (Tables A5 to
A50), The percent occurrence of successful passage for passage
reaches affected by backwater and breaching was previously analyzed

(Sautner et al. 1984c).

—————-The--final—value —selected—for—each--passage - reach was-—the--largest

percent successful passage occurrence value of those calculated
(Tables A5 to AS50). Passage reaches impacted by a decrease in
mainstem flow are identified by significant decreases in percents
occurrence between natural and project flows. Any additive effects of

accumulatlon of percent occurrences were assumed negllglble.




Table Al. Percent groundwater relative to gage flow at
passage reaches in Slough 8A.

Passage Reach

Percent of Groundwater
Relative to Gage Flow

IT
IT1

IV

VI
VII
VIII

IX

103
101
101
60
52
43
35
25

15




Table A2. Percent groundwater relative to gage flow at
passage reaches in Slough 9.

- Percent of Groundwater

Passage Reach Relative to Gage Flow
I o 124
II 117
ITI 100
IV : 95

' ' 77




Table A3. Percent groundwater relative to gage flow at -
passage reaches in Slough 11.

Passage Reach

Percent of CGroundwater
Relative to Gage Flow

IT

ITI

Iv

145

127

102

97

65




Table A4. Percent groundwater relative to gage flow at
passage reaches in Slough 21 and Side Channel 21,

Percent of Groundwater

Passage Reach Relative to Gage Flow
Slough 21
I 122
ITL 35
IIR 39

Side Channel 21

I 221

II 219

111 214

IV 214

! e L

VI ‘ 210

VII 205 \\\J

VIII - ' 201 1
e 200

X | 153




Table A5. Required flow, passage reach flows and percent exceedance of successful
passagé due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 8A for Passage Reach I.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 2 2 2 2
Groundwater basgflow (cfs)
corresponding to specified
mainstem flow 2.6 2.0 1.4 1.3
Surface water necessary for
passage (cfs) 0.0 0.0 0.6 0.7
Amount of ppt needed for basin .
area of 1.36 mile? (in) 0.0 0.0 .01 .01
% Exceeded based on total
daily ppt and groundwater 100 100 ' 34 32
Breaching % exceeded for
controlling discharge of
27,000 cfs 7 . 0 0 0
Backwater % exceeded for
mainstem discharge of
<10,600 cfs 79 100 0 0
Maximum % exceeded 100 lOOb 34 32

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c¢c) '

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage

through PR I by backwater effects



Table A6. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 8A for Passage Reach II.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 4¢ 4 4 4
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 2.5 1.9 1.4 1.3
Surface water necessary for
passage (cfs) 1.5 2.1 2.6 2.7

Amount of ppt needed for basin
area of 1.36 mile? (in)’ .03 .04 .04 .05

% Exceeded based on total
daily ppt and groundwater 25 22 20 . 20

Breaching 7% exceeded for
controlling discharge of
27,000 cfs 7 0 0 0

Backwater 7 exceeded for
mainstem discharge of
15,600 cfs 48 0 0 - 0

b U

-.Maximum_7_ exceeded : 48 22 20 20

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem dlscharge perlod of 18000 cfs will a551st passage |
through PR II by backwater effects o

¢ Required flow estimated assuming that required flow at upstream PR is
sufficient for passage at downstream PR




Table A7. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 8A for Passage Reach III.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) » 4 4 4 4
Groundwater baseflow (cfs)
corresponding to specified ,
mainstem flow 2.5 1.9 1.4 1.3
Surface water necessary for
passage (cfs) 1.5 2.1 2.6 2.7

Amount of ppt needed for basin
area of 1.36 mile? (in) .03 .04 ’ .04 .05

7% Exceeded based on total
daily ppt and groundwater 25 22 20 20

Breaching % exceeded for
controlling discharge of _
27,000 cfs 7 0 0 0

Backwater % exceeded for
mainstem discharge of

d cfs d d d d

Maximum % exceeded ' 25 22 20 20

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al., 1984c)

b TFor Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR ITI '

d Breaching occurs prior to backwater effects



Table A8. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 8A for Passage Reach IV,

Malnstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 5¢ 5 5 5
Groundwater baseflow (cfs).
corresponding to specified
mainstem flow 1.5 1.1 .8 .8
Surface water necessary for
passage (cfs) 3.5 3.9 4,2 4,2

Amount of ppt needed for basin _ o
area of 1.09 mile? (in) .07 .08 .09 .09

% Exceeded based on total
daily ppt and groundwater 14 ' 12 10 10

Breaching 7% exceeded for
controlling discharge of
33,000 cfs 2 0 0 0

Backwater 7 exceeded for
mainstem discharge of
d cfs d d d d

Maximum % exceeded 14 12° 0 10

a Natural flows identified by 50 percent exceedance mainstem dlscharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem dlscharge period of 18,000 cfs will not a551st ,
passage through PR IV — e

¢ Required flow estimated assuming thét>fgqﬁiféd”flowwéf»ﬁpstream PR is
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects




Table A9. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 8A for Passage Reach V.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 5 5 5 5
Groundwater baseflow (cfs)
corresponding to specified ;
mainstem flow : 1.3 1.0 o7 o7
Surface water necessary for
passage (cfs) 3.7 4,0 4.3 4.3

Amount of ppt needed for basin
area of 1.09 mile? (in) .08 .08 .09 .09

% Exceeded based on total
daily ppt and groundwater 13 11 9 9

Breaching 7% exceeded for
controlling discharge of
33,000 cfs 2 0 0 0

Backwater 7 exceeded for
mainstem discharge of

d cfs d d d d

Maximum % exceeded 13 . 11 9 9

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18, 000 cfs will not assist
passage through PR V

d Breaching occurs prior to backwater effects



Table AlO. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 8A for Passage Reach VI,

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 4 4 4 4
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 1.1 .8 .6 .6
Surface water necessary for
passage (cfs) - . 2.9 3.2 3.4 - - 3.4

Amount of ppt needed for basin o
area of 0.96 mile® (in) .07 .08 .08 © .08

% Exceeded based on total
daily ppt and groundwater 14 13 12 . 12
Breaching % exceeded for
controlling discharge of ‘
33,000 cfs 2 0 0 0

Backwater 7 exceeded for
mainstem discharge of '
d cfs d d d d

. Maximum % exceeded 14 ' 13° ST 2

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

- b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR VI : oS , , LT LTI TTT IS

¢ Required flow estimated assuming that required flow at upstream PR is
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects




Table All. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 8A for Passage Reach VILI.

Mainstem flow at Gold Creek (cfs)

Natﬁral“ 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 4¢ 4 4 4
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow .9 o7 .5 .5
Surface water necessary for
passage (cfs) 3.1 3.3 " 3.5 3.5

Amount of ppt needed for basin
area of .96 mile? (in) .08 .08 .08 .08

7 Exceeded based on total ,
daily ppt and groundwater 13 13 11 11

Breaching 7 exceeded for
controlling discharge of
33,000 cfs 2 0 0 0

Backwater 7 exceeded for
mainstem discharge of

d cfs d d d d

Maximum 7 exXceeded 13 13 11 ’ 11

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR VII

¢ Required flow estimated assuming that required flow at upstream PR 1is
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects



Table Al2. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 8A for Passage Reach VIII,

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 4 4 4
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow ] 4 .3
Surface water necessary for
passage (cfs) ' 3,5 3.6 3.7
Amount of ppt needed for basin
area of .55 mile? (in) .15 .15 .16
7 Exceeded based on total
daily ppt and groundwater 6 5 4
Breaching 7% exceeded for
controlling discharge of
33,000 cfs 0 0 0
Backwater 7 exceeded for
mainstem discharge of
d cfs d d d
mwMéximumVZ;exceeded ‘Mgbwq V>5 4

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000

cfs (Sautner et al. 1984c)

b For Case EV, the mainstem dischar

through PR VIII

d Breaching occurs prior to backwater effects

ge period of 18000 cfs will not assist passage




Table Al3. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 8A for Passage Reach IX.

Mainstem flow at Gold Creek (cfs)

Natural®™ 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) ' 4 4 4 4
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow iy .3 .2 .2
Surface water necessary for
passage (cfs) 3.6 3.7 3.8 3.8

Amount of ppt needed for basin
area of 0 mile? (din) e ’ e e ' e

7 Exceeded based on total
daily ppt and groundwater 0 0 0 0

Breaching % exceeded for
controlling discharge of
33,000 cfs 2 0 0 0

Backwater % exceeded for
mainstem discharge of

d cfs d : d d d

Maximum % exceeded 2 0 0 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR IX

d Breaching occurs prior to backwater effects

e Not possible, basin area is insufficient to provide surface runoff



Table Al4. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 9 for Passage Reach I,

Mainstem flow at Gold Creek (cfs)

Natural®™ 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 2 2 2 2
Groundwater baseflow (cfs)
corresponding to specified , :
mainstem flow 2.6 2.1 1.6 1.5
Surface water necessary for 4
passage (cfs) - 0 .. 0 A o S B

Amount of ppt needed for basin :
area of 2.99 mile? (in) 0 0 .003 A .004

% Exceeded based on total
daily ppt and groundwater 100 100 47 44

Breaching 7% exceeded for
controlling discharge of
19,000 cfs 29 0 0 0

Backwater 7 exceeded for
mainstem discharge of
<12,200 cfs 70 0 0 0

Maximum % exceeded - - 100 1000 4T

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will a551st passage
through PR I by backwater effects - ~ .

P

T




Table Al5. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching -
flows and backwater effects for the period of 20 August to 20 September
at Slough 9 for Passage Reach TI,

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 1 1 1 1
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 2.5 2.0 1.5 1.4
Surface water necessary for
passage (cfs) 0 0 0 0

Amount of ppt needed for basin
area of 1.73 mile? (in) 0 0 0 0

% Exceeded based on total
daily ppt and groundwater 100 100 100 ~100

Breaching % exceeded for
controlling discharge of _ :
19,000 cfs 29 0 0 0

Backwater Z exceeded for
mainstem discharge of
d cfs d d d d

Maximum 7 exceeded 100 100 100 100

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR IT

d Breaching occurs prior to backwater effects



Table Al6. Required flow, passage. reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 9 for Passage Reach III.

Mainstem flow at Gold Creek (cfs)

Natural™ 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 6 6 6 6
Groundwater baseflow (cfs)
corresponding to specified .
mainstem flow 2.1 1.7 1.3 1.2
Surface water necessary for
passage (cfs) 3.9 4.3 4,7 4,8
Amount of ppt needed for basin
area of 1,73 mile? (din) .05 .06 .06 .06
% Exceeded based on total
daily ppt and groundwater 18 16 15 14
Breaching % exceeded for
controlling discharge of N
19,000 cfs 29 0 0 0
Backwater 7 exceeded for
mainstem discharge of
d cfs d d d d
Maximum % exceeded 29 160 T

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000

cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage

through PR IIT ‘

d Breaching occurs prior to backwater effects

—




Table Al7. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 9 for Passage Reach IV.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 6 6 6 6
Groundwater baseflow (cfs)
corresponding to specified
mainstemn flow 2.0 1.6 1.2 1.1
Surface water necessary for
passage (cfs) 4,0 4.4 . 4.8 4,9

Amount of ppt needed for basin
area of 1.73 mile? (in) .05 .06 .06 .07

% Exceeded based on total
daily ppt and groundwater 17 16 14 14

Breaching % exceeded for
controlling discharge of
19,000 cfs ' 29 0 0 0

Backwater % exceeded for
mainstem discharge of

d cfs d d d d

Maximum 7 exceeded 29 16 14 14

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR IV

¢ Required flow estimated assuming that required flow at downstream PR 1is
sufficient for passage at upstream PR

d Breaching occurs prior to backwater effects



Table Al8. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 9 for Passage Reach V. '

Mainstem flow at Gold Creek (cfs)

Naturalo 12000 9000 8000
Groundwater & Surface water

Required flow (éfs) 6 6 6 6
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 1.6 1.3 1.0 0.9
Surface water necessary for
passage (cfs) s 44 ' 4,7 5 w501

Amount of ppt needed for basin
area of 0 mile? (in) e e e e

% Exceeded based on total

Breaching 7 exceeded for
controlling discharge of
19,000 cfs 29 0 0 0

Backwater % exceeded for
mainstem discharge of
d cfs d d d d

___Maximum_ 7 exceeded B 29 B 7 O‘ B d 7 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR ¥ oS Sss PesSas

¢ Required flow estimated assuming that requiréd flow at downstream PR is
sufficient for passage at upstream PR

d Breaching occurs prior to backwater effects

e Not possible; basin area is insufficient to provide surface runoff

R




Table Al9. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 9A for Passage Reach I.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 1 1 1 1
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 4 3.5 3.1 3.0
Surface water necessary for
passage (cfs) 0 0 0 0
Amount of ppt needed for basin
area of 2,27 mile? (in) 0 0 0 0
7% Exceeded based on total
daily ppt and groundwater 100 100 100 100
Breaching 7% exceeded for
controlling discharge of
f cfs f £ f f
Backwater 7 exceeded for
mainstem discharge of
f cfs f f f f
Maximum 7 exceeded 100 100 100 100

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000

cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR I according to existing data

f No data available



Table A20. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September

at Slough 9A for Passage Reach TII.

Malnstem flow at Gold Creek (cfs)

Naturalc 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 3 3 3 3
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 3.9 3.4 3.0 2.5
Surface water necessary for
passage (cfs) 0 0 0 5
Amount of ppt needed for basin
area of 2,27 mile? (in) 0 0 0 .005
% Exceeded based on total
daily ppt and groundwater 100 100 100 41
Breaching 7% exceeded for
controlling dlscharge of ,
f cfs f f f f
Backwater 7 exceeded for
mainstem discharge of
f cfs £ f £ f
umMazjgmgL%Mexcééded VVibO .7166bv vvvvvv 100 41

a Natural flows identified by 50 percent exceedance mainstem dlscharge of 15,000

cfs (Sautner et al. 1984c)

b For Case EV, the mainstem dlscharge period of 18000 cfs Wlll not a551st passage

through PR II according to existing data =~ =~

f No data available

[




Table A21,

Required flow, passage reach flows and percent exceedance of successful

passage due to groundwater and surface water discharges, breaching

flows and backwater effects for the period of 20 August to 20 September

at Slough 9A for Passage Reach III,

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 3 3 3 3
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 3.7 3.2 2.8 2.0
Surface water necessary for
passage (cfs) 0 0 2 1.0
Amount of ppt needed for basin
area of .35 mile? (in) 0 0 01 .07
% Exceeded based on total
daily ppt and groundwater 100 100 32 14
Breaching 7 exceeded for
controlling discharge of
f cfs f f f f
Backwater % exceeded for
mainstem discharge of
f cfs f f f f
Maximum 7 exceeded 100 100b 32 14

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000

cfs (Sautner et al. 1984c)

b. For Case EV, the mainstem discharge period of 18000 cfs w1ll not assist passage

through PR III according to existing data

f No data available



Table A22. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 9A for Passage Reach IV.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 1 1 1 1
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 3.4 2.9 2.5 1.9
Surface water necessary for
passage (cfs) . 0 0 0 0
Amount of ppt needed for basin
area of .35 mile? (din) 0 0 0 0
% Exceeded based on total _
daily ppt and groundwater 100 100 100 100
Breaching 7 exceeded for
controlling discharge of
f cfs ’ f f f f
Backwater 7 exceeded for
mainstem discharge of
f cfs ' f f f f
— Maximum.7_exceeded 100 ;lOOEM 100 100

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000

cfs (Sautner et al. 1984c)

through PR IV according to existing data

f No data available




i

Table A23, Required flow, passagé reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September

at Slough 9A for Passage Reach V.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 2¢ 2 2 2
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 2.9 2.4 2.0 1.6
Surface water necessary for
passage (cfs) 0 0 0 s
Amount of ppt needed for basin
area of .21 mile? (in) 0 0 0 .04
7% Exceeded based on total
daily ppt and groundwater 100 100 100 20
Breaching 7% exceeded for
controlling discharge of
f cfs f f f f
Backwater % exceeded for
mainstem discharge of
f cfs f f f f
Maximum 7 exceeded 100 100 100 20

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000

cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage

through PR V according to existing data

¢ Required flow estimated assuming that required flow at upstream PR
sufficient for passage at downstream PR

f No data available

is



Table A24. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 9A for Passage Reach VI.

Mainstem flow at Gold Creek (cfs)

Natural 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 2¢ 2 2 2
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 2.7 2.2 1.8 1.5
Surface water necessary for .
passage (cfs) 0 0 2 <5
Amount of ppt needed for basin
area of .17 mile?® (in) 0 0 .03 .06
% Exceeded based on total
daily ppt and groundwater 100 100 24 14
Breachlng % exceeded for
controlling discharge of
f cfs f £ f f
Backwater 7 exceeded for
mainstem discharge of
f cfs f £ f f
Maximum % exceeded 100 100 24 14

a Natural flows identified by 50 pércent exceedance mainstem dischargé of 15,000

cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge perlod of 18000 cfs w1ll not assist passage
through PR VI according to existing data

c Requlred flow estimated assumlng ‘that requifé&mfiaﬁ at upstream PR

sufficient for passage at downstream PR

f No data available

is




Table A25. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 9A for Passage Reach VII.

Mainstem flow at Gold Creek (éfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 2¢ 2 2 2
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 2.4 1.9 1.5 1.3
Surface water necessary for
passage (cfs) 0 .1 e5 .7

Amount of ppt needed for basin
area of .13 mile? (in) 0 .02 .09 .13

% Exceeded based on total
daily ppt and groundwater 100 40 10 7

Breaching % exceeded for
controlling discharge of
f cfs f f £ f

Backwater % exceeded for
mainstem discharge of

f cfs f f £ f

Maximum 7 exceeded 100 40 10 7

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b TFor Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR VII according to existing data

¢ Required flow estimated assuming that required flow at upstream PR 1is
sufficient for passage at downstream PR

f No data available



Table A26. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 9A for Passage Reach VIII.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 2¢ 2 2 2
Groundwater baseflow (cfs)
corresponding to specified _
mainstem flow 2.3 1.8 1.4 1.2
Surface water necessary for
passage (cfs) 0 02 .6 .8

Amount of ppt needed for basin
area of .10 mile? (in) 0 .05 14 .19

% Exceeded based on total
_daily ppt and groundwater 100 31 6 3

Breaching % exceeded for
controlling discharge of
f cfs f f f f

Backwater 7 exceeded for
mainstem discharge of
f cfs f

Hh
Hh
h

—
[«
o
3]
[
(<)}
[CY]

——-Maximum 7 exceeded

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage

through PR VIII according to existing data
¢ Required flow estimated assuming that required flow at upstream PR is
sufficient for passage at downstream PR

f No data available




i Table A27. Required flow, passage reach flows and percent exceedance of successful

passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
‘ at Slough 9A for Passage Reach IX.

Mainstem flow at Gold Creek (cfs)

r Natural® 12000 9000 8000
!
Groundwater & Surface water

Required flow (cfs) 2 2 2 _ 2

Groundwater baseflow (cfs)

corresponding to specified

mainstem flow . 2.1 1.6 1.3 1.1

Surface water necessary for

passage (cfs) 0 A o7 .9

Amount of ppt needed for basin
area of .08 mile® (in) 0 .12 .20 © .25

% Exceeded based on total
daily ppt and groundwater 100 24 3 2

Breaching 7% exceeded for
controlling discharge of
f cfs f f f f

Backwater 7 exceeded for

mainstem discharge of
f cfs - £ £ £ - £

| Maximum % exceeded 100 24 3 2

| a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

f b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR IX according to existing data

t f No data available




Table A28. Reqﬁired flow, passage reach flows and percént excéedaﬁcé of successful

passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 9A for Passage Reach X.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000

Groundwater & Surface water

Required flow (cfs) 3 3 -3 ' 3

Groundwater baseflow (cfs)

corresponding to specified

mainstem flow 0 0 0 0

Surface water necessary for - ,

passage (cfs) : 3 3 3 3

Amount of ppt needed for basin
area of .02 mile? (in) e e e e

% Exceeded based on total : ;
daily ppt and groundwater 0 o o 0 0

- Maximum -Z—-exceeded

Breaching % exceeded for
controlling discharge of
f cfs f £ f f.

Backwater 7 exceeded for
mainstem discharge of
f cfs ' f f f f

.

(]
[aw]
aw)

a Natural flows 1dentif1ed by 50 percent exceedance malnstem discharge of 15, 000
cfs (Sautner et al. 1984c)

b For Case EV, the malnstem dlscharge perlod of 18000 cfs w1ll not a551st passage
through PR X according to ex1st1ng data e : '

e Not p0551ble, basin area is 1nsuff1c1ent to provide surface runoff

f No data available




Table A29. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 11 for Passage Reach I.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 4 4 4 4
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 4.0 3.6 3.2 3.0
Surface water necessary for
passage (cfs) 0 4 .8 1.0

Amount of ppt needed for basin
area of 0 mile? (in) e e e e

7 Exceeded based on total
daily ppt and groundwater 70 50 0 0

Breaching 7% exceeded for
controlling discharge of
42,000 cfs 1 0 0 ’ 0

Backwater 7 exceeded for
mainstem discharge of

16,200 cfs 44 0 0 0
Maximum 7% exceeded 50 45b 0 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR I by backwater effects

e Not possible, basin area is insufficient to provide surface runoff



Table A30. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 11 for Passage Reach II,

‘Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 3000
Groundwater & Surface water

Required flow (cfs) 4 4 4 4
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow ‘ 3.5 3.2 2.8 2.7
Surface water necessary for
passage (cfs) o5 .8 1.2 1.3

Amount of ppt needed for basin .
area of 0 mile® (in) e e e e

% Exceeded based on total
~ daily ppt and groundwater 30 18 0 0

Breaching 7 exceeded for
controlling discharge of
42,000 cfs . 1 0 0 0

Backwater %Z exceeded for
mainstem discharge of :
33,100 cfs 2 0 0 0

—.Maximum 7%-exceeded ‘ 30 18

a Natural flows identified By 50 percént exceedance mainstem dischafge'of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage _

through PR II

e Not possible, basin area is insufficient to provide surface runoff




Table A31l. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 11 for Passage Reach III.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 4 4 4 4
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 2.8 2.5 2.2 2.1
Surface water necessary for
passage (cfs) 1.2 1.5 1.8 1.9

Amount of ppt needed for basin
area of 0 mile? (in) e e e e

% Exceeded based on total
daily ppt and groundwater 10 5 0 0

Breaching % exceeded for
controlling discharge of
42,000 cfs 1 0 0 0

Backwater 7 exceeded for
mainstem discharge of :
39,600 cfs 1 0 0 0

Maximum 7 exceeded 10 : 5 0] 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c) ‘

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR IIT :

e Not possible, basin area is insufficient to provide surface runoff



Table A32. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 11 for Passage Reach IV.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 8 8 8 8
Groundwater baseflow (cfs)
corresponding to specified -
mainstem flow 2.6 2.4 2.1 2.0
Surface water necessary for
passage (cfs) ‘ 5.4 5.6 5.9 6.0

Amount of ppt needed for basin
area of 0 mile? (in) e e e S e

7% Exceeded based on total
daily ppt and groundwater 0 0 "0 : 0

Breaching 7% eigéé&éd fo£> 
controlling discharge of
42,000 cfs 1 0 0 0

Backwater 7% exceeded for
mainstem discharge of
d cfs d d d d

Maximum % exceeded o B ' 0 0 : 0

-

a Natural flows identified by 50 percent exceedance mainstem dlscharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem dlscharge perlod of 18000 cfs will not assist passage
through PR IV R, S

d Breaching o¢cu¥s prior to backwater effects

e Not possible, basin area is insufficient to provide surface runoff




Table A33. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 11 for Passage Reach V.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 4 4 4 4
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 1.7 1.6 1.4 1.4
Surface water necessary for
passage (cfs) 2.3 2.4 2.6 2.6

Amount of ppt needed for basin
area of 0 mile? (in) e e e e

7% Exceeded based on total
daily ppt and groundwater 0 0 ' 0 0

Breaching 7 exceeded for
controlling discharge of .
42,000 cfs 1 -0 0 0

Backwater % exceeded for
mainstem discharge of
d cfs d d d d

Méximum 7% exceeded 1 0 0 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c) '

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR V

d Breaching occurs prior to backwater effects

e Not possible, basin area is insufficient to provide surface runoff



Table A34, Required flow, passage reach flows and percent exceedance of successful

passage due to groundwater and surface water discharges, breaching

flows and backwater effects for the period of 20 August to 20 September

at Upper Side Channel 11 for Passage Reach I.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 6 6 6 6
Groundwater baseflow (cfs)
corresponding to specified :
mainstem flow 6 5 5 5
Surface water necessary for
passage (cfs) 0 -1 1 L
Amount of ppt needed for basin
area of 0 mile? (in) e e e e
% Exceeded based on total
dally ppt and groundwater 50 0 0 0
Breaching % exceeded for
controlling discharge of
16,000 cfs 45 0 0 0
Backwater 7 exceeded for
mainstem discharge of
12,400 cfs 68 0 0 0
Maximum % exceeded 68 0 0 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000

cfs (Sautner et al. 1984c)

b TFor Case EV, the mainstem discharge period of 18000 cfs will’ a551st passage :
through PR I by breaching effects )

d Breaching occurs prior to backwater effects




Table A35. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Upper Side Channel 11 for Passage Reach II.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 12 12 12 12
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 6 5 5 5
Surface water necessary for
passage (cfs) 6 7 7 7

Amount of ppt needed for basin
area of 0 mile? (in) e e e e

7 Exceeded based on total

daily ppt and groundwater 0 0 0 0
Breaching 7% exceeded for
controlling discharge of ,
16,000 cfs 45 0 0 0

Backwater 7 exceeded for
mainstem discharge of

d cfs d d d d

Maximum 7 exceeded 45 0 0 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b TFor Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR II by breaching effects

d Breaching occurs prior to backwater effects

e Not possible; basin area is insufficient to provide surface runoff



Table A36. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Upper Side Channel 11 for Passage Reach III.

Mainstem flow at Gold Creek (cfs)

Natural- 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 12€ 12 12 : 12
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 3 2 2 . 2
Surface water necessary for . '
passage (cfs) 9 10 10 10

Amount of ppt needed for basin
area of 0 mile? (in) e e ‘ e e

% Exceeded based on total : o
daily ppt and groundwater 0 0 0 . 0

Breachihg % exceeded fof
controlling discharge of A
16,000 cfs 45 0 0 0

Backwater 7 exceeded for
mainstem discharge of .
d cfs d d d d

Maximum % exceeded 45 o -0 e 0

a Natural flows identified by 50 percent exceedance mainstem dlscharge of 15,000
cfs (Sautner et al. 1984c) :

b For Case EV, the mainstem discharge period of 18000 cfs will assist passageA
through PR III by breachlng effects e i R

¢ Required flow estimated assuming that required- flow ‘at “downstream PR- T
sufficient for passage at upstream PR

d Breaching occurs prior to backwater effects

e Not possible; basin area is insufficient to provide surface runoff




Table A37. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 21 for Passage Reach I.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 5 5 5 5
Groundwater baseflow (cfs)
corresponding to specified .
mainstem flow 10 6.2 2.3 1.1
. Surface water necessary for

passage (cfs) ~ 0 0 2.7 4.9

Amount of ppt needed for basin
area of .52 mile? (in) 0 0 .12 .22

7% Exceeded based on total
daily ppt and groundwater 100 100 6 4

" Breaching 7 exceeded for

controlling discharge of
25,000 cfs 10 0 0 0

Backwater 7 exceeded for
mainstem discharge of

d cfs d d d d

Maximum 7 exceeded 100 100 6 4

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
through PR 1

d Breaching occurs prior to backwater effects



Table A38. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Slough 21 for Passage Reach IIL.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs)- 5 5 5 5
Groundwater baseflow (cfs)
corresponding to specified A
mainstem flow 2.9 1.8 0.7 v 0.3
Surface water necessary for
passage (cfs) e 2.1 ‘ -3.2 4.3 ... 4.7

Amount of ppt needed for basin
area of 0 mile? (in) e e e e

% Exceeded based on total
daily ppt and groundwater 0 0 0 0

Breachlng ? exceeded for
controlling discharge of , :
25,000 cfs 10 0 0 0

Backwater 7% exceeded for
mainstem discharge of :
d cfs d d d d

a Natural flows identified by 50 percent exceedance mainstem dlscharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem dlscharge period of 18000 cfs w1ll not assist passage
’ through PR IIL

d Breaching occurs prior to backwater effects

e Not possible; basin area is insufficient to provide surface runoff




Table A39. Required flow, passage reach flows and percent exceedance of successful

passage due to groundwater and surface water discharges, breaching

flows and backwater effects for the period of 20 August to 20 September’

at Slough 21 for Passage Reach IIR.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 . 8000
Groundwater & Surface water
Required flow (cfs) 5 5 5
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 2.0 0.7 0.4
Surface water necessary for
passage (cfs) 3.0 4.3 4.6
Amount of ppt needed for basin
area of .26 mile? (in) .27 .39 WAl
% Exceeded based on total
daily ppt and groundwater 2 1 1
Breaching % exceeded for
controlling discharge of
f cfs f f f
Backwater 7 exceeded for
mainstem discharge of
f cfs f f f
Maximum 7 exceeded 2b 1 1

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000

cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will not aésist passage

through PR IIR

f No data available



Table A40,., Required flow, passage reach flows and percent exceedance of successful-
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach I,

Mainstem flow at Gold Creek (cfs)

Natural®™ 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 8¢ 8 8 8
Groundwater baseflow (cfs)
corresponding to specified :
mainstem flow : 18.1 11.3 4,2 2.0
Surface water necessary for
passage (cfs) ' -0 0 3.8 e 640

Amount of ppt needed for basin :
area of 5.03 mile? (in) 0 0 .02 - 03

% Exceeded based on total
daily ppt and groundwater 100 100 28 24

Breaching % exceeded for
controlling discharge of
12,000 cfs 71 100 0 0

Backwater 7% exceeded for
mainstem discharge of .
12,000 cfs 71 100 0 0

.mMax1mum / exceeded - Mﬁm{lOOwavw ”Vumibdb o igw”- wwmeﬁZZr - “

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs w1ll a551st passage

through PR I by breaching effects

c Require&-fieﬁwesfimated assuming that required flow at upstream PR is
sufficient for passage at downstream PR




Table A4l. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach II.

Mainstem flow at Gold Creek (ecfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 8 8 8 8
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 18.0 11.2 4.2 2,0
Surface water necessary for
passage (cfs) 0 0 3.8 6.0

Amount of ppt needed for basin
area of 5.03 mile? (in) 0 0 .02 .03

% Exceeded based on total ‘
daily ppt and groundwater 100 100 28 24

Breaching 7 exceeded for

controlling discharge of
12,000 cfs 71 100 0 0

Backwater 7 exceeded for

mainstem discharge of
d cfs ‘ d d d d

Maximum 7 exceeded 100 100 28 24

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR II by breaching effects

d Breaching occurs prior to backwater effects



Table A42. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach III.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 7¢ 7 7 7
Groundwater baseflow (cfs)
corresponding to specified ‘
mainstem flow 17.5 . 10.9 4.1 1.9
Surface water necessary for
passage (cfs) , .0 .0 2.9 .. .. 5.1

Amount of ppt needed for basin :
area of 5.03 mile? (in) 0 0 .01 - .02

% Exceeded based on total
daily ppt and groundwater 100 100 31 26

Breaching % exceeded for
controlling discharge of . : :
12,000 cfs 71 100 0 0

Backwater % exceeded for
mainstem discharge of
d cfs d d d d

Maximum % exceeded - 100 1000 31 o 26

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al, 1984¢) ‘

b For Case EV, the mainstem discharge period of 18000 cfs W111 assist passage
through PR III by breaching effects , ’ e m—

c Required flow estimated assuming that required flow at upstream PR is ~—~ =~ ~
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects




Table A43. Required flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach IV,

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwate; & Surface water

Required flow (cfs) 7 7 7 7
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow : 17.5 10.9 4.1 1.9
Surface water necessary for
passage (cfs) 0 0 2.9 5.1

Amount of ppt needed for basin
area of 5.03 mile? (in) 0 0 .01 .02

7% Exceeded based on total
daily ppt and groundwater . 100 100 31 26

Breaching 7% exceeded for
controlling discharge of
12,000 cfs 71 100 0 0

Backwater % exceeded for

mainstem discharge of
d cfs d d d d

Maximum 7 exceeded 100 100 31 26

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al, 1984c) ’

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
through PR IV by breaching effects

d Breaching occurs prior to backwater effects



Table A44 Requlred flow, passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach V.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water

Required flow (cfs) 18 18 18 18
Groundwater baseflow (cfs)
corresponding to specified ,
mainstem flow 17.4 10.8 4.0 1.9
Surface water necessary for ,
passage (cfs) - 0.6 7.2 4.0 777 16,177

Amount of ppt needed for basin ,
area of .52 mile? (in) .03 .32 .63 .73

7% Exceeded based on total
daily ppt and groundwater 24 2 1 e5

Breaching 7% exceeded for
controlling discharge of
12,000 cfs 71 100 0 -0

Backwater 7 exceeded for
mainstem discharge of
d cfs ’ d d d . d

b

——Maximum-7%-exceeded 71 —100- -1 ' 5

a Natural flows identified by 50 percent exceedance mainstem dischatge of 15,000
cfs (Sautnmer et al. 1984c) ’

b For Case EV, the mainstem discharge period of 18000 cfsMWilldasgist passage .
through PR V by breachlng effects

d Breachlng occurs prior to backwater effects




Table A45. Required flow, passage reach flows and percent exceedance of successful

passage due to groundwater and surface water discharges, breaching

flows and backwater effects for the period of 20 August to 20 September

at Side Channel 21 for Passage Reach VI.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 20°¢ 20 20 20
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 17.2 10.7 4.0 1.9
Surface water necessary for
passage (cfs) 2.8 9.3 16.0 18.1
Amount of ppt needed for basin
area of .52 mile? (in) .13 42 72 .81
% Exceeded based on total
daily ppt and groundwater -7 1 ] 0
Breaching 7 exceeded for
controlling discharge of
12,000 cfs 71 100 0 0
Backwater 7 exceeded for
mainstem discharge of
d cfs . d d d d
Maximum 7% exceeded 71 lOOb .5 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000

cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage

through PR VI by breaching effects

¢ Required flow estimated assuming that required flow at upstream PR

sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects

is



Table A46. Required flow,; passage reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September
at Side Channel 21 for Passage Reach VII.

Malnstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 20°¢ 20 20 20
Groundwater baseflow (cfs)
corresponding to specified ,
mainstem flow 16.8 10.4 3.9 1.8
Surface water necessary for
passage (cfs) = .. 3.2 ... 9.6 l6.1 . 18.2
Amount of ppt needed for basin
area of .52 mile? (in) .14 .43 .73 .82
% Exceeded based on total
daily ppt and groundwater 6 1 .5 ‘ 0
Breaching 7% exéeeded for a
controlling discharge of '
12,000 cfs 71 100 0 0
Backwater % exceeded for
mainstem discharge of :
d cfs d d d d
Maximum % exceeded ' 71 '”"WIOObW" .5 T 0

a Natural flows identified by 50 percent exceedance mainstem dlscharge of 15,000
cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assist passage,
~through PR VII by breaching effects e et

c Réquired'flOW"estimated“assumingwthat“required’flowwat“upstream“PRM“iS'"““"“'
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects




c Table A47. Required flow, passage reach flows and percent exceedance of successful
}! passage due to groundwater and surface water discharges, breaching

flows and backwater effects for the period of 20 August to 20 September
{3 at Side Channel 21 for Passage Reach VIII.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
1
[l
Groundwater & Surface water
| Required . flow (cfs) 20¢ 20 20 20
. Groundwater baseflow (cfs)
;} corresponding to specified
. mainstem flow 16.5 10.2 3.8 1.8
f} Surface water necessary for
L passage (cfs) 3.5 9.8 16.2 18.2

J Amount of ppt needed for basin

Mf area of .52 mile? (in) .16 b4 .73 .82
. % Exceeded based on total

s, - daily ppt and groundwater 4 1 .5 0

Breaching % exceeded for
§l controlling discharge of
16,000 cfs 71 100 0 0

i Backwater 7% exceeded for
; mainstem discharge of
d cfs d d d d

:; Maximum 7 exceeded 71 100 .5 0

i( a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (Sautner et al. 1984c)

’ f b For Case EV, the mainstem discharge period of 18000 cfs will assist passage
] through PR VIII by breaching effects

o ¢ Required flow estimated assuming that required flow at upstream PR is
jl sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects



Table A48. Required flow, passagé reach flows and percent exceedance of successful
passage due to groundwater and surface water discharges, breaching
flows and backwater effects for the period of 20 August to 20 September

at Side Channel 21 for Passage Reach IX.

Mainstem flow at Gold Creek (cfs)

Natural® 12000 9000 8000
Groundwater & Surface water
Required flow (cfs) 20 20 20 20
Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 16.4 10.2 3.8 1.8
Surface water necessary for
passage (cfs) 3.6 9.8 16.2 18.2
Amount of ppt needed for basin
area of .52 mile? (in) .16 A .73 .82
% Exceeded based on total
daily ppt and groundwater 4 1 «5 0
Breaching % exceeded for
controlling discharge of
12,000 cfs 71 100 0 0
Backwater 7 exceeded for
mainstem discharge of
d cfs d d d d
Maximum % exceeded B 71 , 'Iﬁﬁbrm 5 0

a Natural flows identified by 50 percent exceedance mainstem dlscharge of 15 000

cfs (Sautner et al. 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs W111 assist passage

through PR IX by breaching effects

d Breaching'bécﬁiémpfior to backwater effects




il Table A49, Required flow, passage reach flows and percent exceedance of successful
' passage due to groundwater and surface water discharges, breaching

flows and backwater effects for the period of 20 August to 20 September
[} at Side Channel 21 for Passage Reach X.

N Mainstem flow at Gold Creek (cfs)
Natural® 12000 9000 8000

Groundwater & Surface water

L Required flow (cfs) 5 5 5 5

[ Groundwater baseflow (cfs)
3[ corresponding to specified
mainstem flow 12.5 7.8 2.9 . 1.4

, if Surface water necessary for
b passage (cfs) 0 0 2.1 3.6

{z Amount of ppt needed for basin
L) area of .52 mile? (in) 0 0 .09 .16

- 7Z Exceeded based on total

|| daily ppt and groundwater 100 100 9 5
o Breaching 7% exceeded for

{l controlling discharge of

- 24,000 cfs 12 0 -0 0

]E Backwater 7 exceeded for
J mainstem discharge of
d cfs d d d d .

E{ Maximum 7 exceeded 100 100b 9 5

L a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
""" cfs (Sautner et al. 1984c¢c)

(! b For Case EV, the mainstem discharge period of 18000 cfs will not assist passage
l through PR X

| ] ¢ Required flow estimated assuming that required flow at upstream PR 1is
[~J sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects
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FIGURE A1. IDENTIFICATION OF RELATIONSHIP
BETWEEN SLOUGH DISCHARGE AND
MAINSTEM DISCHARGE FOR SLOUGH 9.

SOURCE BR&M CONSULTANTS, 1982, 1883, 1284
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Sub:pzrt H—NED Beneflt Evaluation Procedures: waer
{(Hycropower) ‘

§ 713.501 Intreduction.

(e; Tnis chapter describes procedures for the evaluation of
national economic development (NED) benefits of
hydr power features of water resources projects and plans.
These features include single-purpose hydropower, the
inclurinn of hyc:opower as a function in new multipurpose
proii.is, addition of power-generating facilities to existing
water resource projects, and expansion of existing
hydrepower plants.

(b; ror the purpose of ensuring efficiency in the use of
olanning resources, simplifications of the procedures set
for n thig subpart are permitted in the cases of single

purpose small scaie hydropower projects (25 MW or less)
proposed at existing dams and other facilities (e.g., irrigation
cena . or at undeveloped sites, if no significant adverse
rnvironmental :mpacts weuld result from the installation
and operation of power gererating facilities, if these
simpitiications l2ad to adequate approximations of NED
benefits and cests. For example, an analysis of marketability
mex b substituted for determination of need for future
generaion. In addition, an alternative that is primarily
nonstructural is not required for the small scale hydropower
projets described above.

§ 713.603 Concepival basia.

{s) “he conceptual basis for evaluating the benefit from
energy produced by hydroelectric powerplants is society’s
willingness to pay for these outputs. Where energy from
electr. powerplants is priced at its marginal cost, this price
ahall be used 1o calculate willingness to pay. In the absence
of such direct measures of marginal willingness to pay, the

benefit from energy produced by hydroelectric powerplants
will be measured instead by the resource cost of the most
likely alternative to be implemented in the absence of the
hydroelectric powerplant.

(b) The benefits from nonstructural measures are also
computed using the cost of the most likely alternative.
However, the net benefits of certain nonstructural measures -
that alter the electric power load cannot be measured
effectively by the alternative cost procedures for the
following reasons: (1) Structural measures and many
nonstructural measures (except those that alter the load)
result in similar plan outputs, whereas load-altering
measures (e.g.. revised rate structures) may change levels of
output; and (2) load-altering measures may have fewer direct
resource costs than measures based on higher levels of
output. Recognizing this lack of comparability. the benefits
from such load-altering nonstructural measures shall not be
based on the cost of the most likely alternative. Attempts to
measure the benefits of load-altering nonstructural measures
on the basis of direct willingness to pay are encouraged,
although the display of such benefits is not required.

§ 713.605 Pianning setting.

(a) Without-project condition. The without-project
condition is the most likely condition expected to exist in the
future in the absence of a project, including any known
changes in law or public policy. The following specific
assumptions shall be included: ’

(1) Existing resources. Existing generating resources are
part of the without-project condition. Adjustments shall be
made to account for anticipated plant retirements and
changes in plant output due to age or environmental
restrictions associated with existing policy and regulations.

(2) Existing institutional arrangements. Existing and
reasonably expected future power system and water
management contracts, treaties, and nonpower river
operating criteria are part of the without-project condition
unless revision of these arrangements is one of the
alternative plans being studied. In that case, the new
arrangement (revised contract, criteria, etc.) would be one of
the alternatives considered in the with-project condition.

(3) Alternative actions anticipated or underway. The -
without-project condition includes those generating
resources that can reasonably be expected to be available in
the forecast period.

(4) Nonstructural measures and conservation. The
without-project condition shall include the effects of
implementing all reasonably expected nonstructural and
conservation measures, including those required or
encouraged by Federal, State, and local policies.

(b) With-project condition. (1) The with-project condition
is the most likely condition expected to exist in the future
with the plan under consideration. Examples of alternative
plans include: Alternative combinations of projects in a
basin study; alternative sites in a reach study: alternative
plant sizes at a specific site; alternative reservoir sizes at a
reservoir site; use of reregulation and/or pumpback to
increase firm capacity; and reallocation of storage to
increase firm energy output.
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(2) Nonstructural alternatives to hydropower may be used
alone or in combination with structural measures. If the
proposed nonstructural measures are already in the process
of implementation, they shall be considered part of the
without-project condition. Nonstructural measures to be
considered include but are not limited to reducing the level
and/or time pattern of demand by time-of-day pricing;
utility-sponsored loans for insulation; appliance efficiency
standards; education programs; inter-regional power
transfers; and increased transmission efficiency.

§ 713.607 Evaluation procedure: General.

Given one or more alternative plans for hydropower
projects, the following steps are necessary to estimate NED
benefits that would accrue to these projects. (See Figure
713.807-1.) The level of effort expended on each step
depends upon the nature of the proposed development, the
state of the art for accurately refining the estimate, and the
likely effect of further refinement on project formulation and
justification.

§ 713.8092. Evaluation procedure: Identify system for analysis.

Because of the trend toward interconnection and
coordination among utilities and power systems, it is most
appropriate to evaluate NED benefits for hydropower on a
system basis, rather than on the needs of an individual
utility or local area. The size of the system would depend on
the situation but could consist of a power pool, a National
Electric Reliability Council (NERC) regional area, the
marketing area of a Federal power marketing administration,
or other geographic region.

Figure 713,607-1-<Flovchare of Hydrupower Lvaluation Procedures

[ Idenctify system for analysis |

|
[ |

Escimate future demand Def ine hase systam
for eleccric power generating resources

L |
|

Determine need fur
future gencracion

Decermine mosc iikely
non-federal slternative

[ ompute beneffics l

In some cases, physical or institutional constraints may limi
the analysis to a smaller area, but care must be taken to
ensure that benefits are not misstated by such analysis.

§ 713.611 Evaluation procedure: Determine need for future
generation. .

(a) Estimate future demand for electric power. Forecidsts
of electric power loads shall be made in termy of annual anc
monthly cunergy (including peak) demands. Weekly loud
shapes shall also be forecast to represent 4 minimum of
three periods in the year (e.g., typical summer, winter, and
spring/fall days) to assist in determining the type of loud
that a hydropower project could carry. Load forecasts shoul:
reflect the effects of all load management and conservation
measures that, on the basis of present and future public and
private programs, can reasonably be expected to be
implemented during the forecast period. Load forecasts
should be made and analyzed by sectoral use {residential,
industrial, governmental, institutional, etc.) il an adequate
forecasting model exists and is in use in the potentiual projec
market area. Load estimates shall be made, ut increments of
no more than 10 years, from the present to a time when the
proposed plant will be operating in a state representative of
the majority of its project life. In the case of staged
hydropower development. or where generation system
resource mixes may change markedly, load forecasts may b
required for 20 years or more beyond the initial operation
date. Estimates shall account for system exports and reservt
requirements.

(b) Define base system generating resources. Project futur
generating resources and imports at various points in time
without the proposed plan or any alternative plan. Resource
estimates shall be made for the time periods stated in
§ 713.611(a). Information shall be provided both on the
average annual energy production and on peaking capabilit;
Data are readily available on projected system resources fo:
about 10 years. Projected resource additions beyond that
time shall be based on system studies. Retirement of older
plants shall be accounted for, as well as the reduction of
output of some plants due to age or environmental
constraints. ,

(c) Evaluate need for additional generation. Compare the
loads identified under § 713.611(a) with the resources
identified under § 713.611(b) to determine: (1) When
generating resource deficits will occur, (2) the magnitude of
these deficits, and (3) what portion of these deficits could be
met by the hydropower project. If nonstructural measures
are components of an alternative plan and these measures
reduce system loads, the amount of such reduction shall be
considered to contribute to meeting system deficits. Some
hydropower sites can be developed to provide either a base
load, mid-range, or peaking service. The system demand for
each class of hydropower generation shall be evaluated.
Simple tabulation of annual peak and energy loads and
resources is generally adequate for preliminary studies, but

A-47



8 Jan 82
- 72840

"Fodoral Register / Vol. ¢4, No. 242 [ FPriday, December 14, 1879 / Rulés and Regulations .

system load-resource models that account for load
characleristics and generating plant operaling capabilities
shall be used, if available, to evaluate accurately the
usability of specific projects.

§ 713.613 Evaluation procedure: Dotermine the most Bkely non-
Fodoral siternative.

. (a) General, The one alternative most likely to be
implemented in the absence of the proposed Federal project
_ghall be selected. Consideration of the likely alternatives
“shall begin with the least costly. If an alternative with a
lesser cost is passed over for a more expensive one,
“justification for not selecting the lower cost plan shall be
presented.

(b) Screen alternatives. The alternatives to a specific
hydropower project must be viable in terms of engineering,
environmental quelity, and other national policy
considerations. Engineering viability limits thermal
alternatives to commercielly available electric powerplants.
Environmental viability implies that plant costs include all
equipment required to meet environmental quality criteria.
National policy considerations include factors such as legal
limitations on the use of oil, natural gas, and other “scarce”
fuels for electric power generation. Each alternative need not
in itself deliver service similar in kind to the hydropower
project, but the total power system with the alternative must
deliver service similar in kind to the system with the
hydropower project. If nonstructural measures or
conservation are components of an alternative plan and-
these measures reduce the need for additional capacity or
for additional power, the amount of such reduction shall be
considered provision of service similar in kind; this is done
so that evaluation procedures will not be biased against the
selection of an alternative that utilizes nonstructural
measures. : :

(c) Identify the most likely alternative. (1) The system with
hydropower must be compared with other alternatives
capable of meelting system loads within established criteria
of system reliability. The comparison shall be made on the
basis of cost and other factors to determine the most likely
alternative, i.e., the structural or nonstructural alternative
that will be implemented if the project under consideration is
not implemented. . . .

~(2) If political or institutional obstacles to implementation

- are noted, an alternative plan may still be considered the
most likely if the barriers are substantially within the power
of the affected users to correct. If an alternative is eliminated
because of institutional or political obstacles, a sensitivity
analysis shall be performed to determine whether the

Federal project is economically justified when the rejected
alternative is used as the basis of the benefit calculation. If
this analysis indicates that the project would not remain
justified, an explanation shall be given for recommending a
Federal project over the more economical rejected
alternative. A detailed description of the political or
institutional obstacles shall be included, with a discussion of
the basis for the conclusion that the obstacles cannot be
overcome.

(3) If the most likely alternative is a thermal plant, that
plant's capacity costs (including amortized investment costs,
transmission costs, interim replacement costs, and fixed
operating and maintenance (©&M) costs) shall be used as
the measure of the value of the hydropower project's
generating capacity, and the thermal plant’s energy costs
(primarily variable O&M costs and fuel costs) shall be used
as the measure of the value of the hydropower project's
energy production.

A-48

§ 713.615 Evaluation procedure: Compute bonofita.
. (a) Compute hydropower plant annual benefits.
Annualized benefits based on the costs of the most likely
alternative shall be computed for each hydropower
development and installation component.

(1) Alternative costs. (i) The calculation of alternative
costs to be used as a measure of NED benefils shall be on

‘the following basis: (A) All interest and amortization costs

charged to the alternative shall be calculated on the basis of
the Federal discount rate; (B) no costs for taxes or insurance
shall be charged to the alternative; and (C) all other
assumptions and procedures used in calculating the costs of
the alternatives, including external diseconomies, shall
parallel those used in calculating the costs of the proposed
project. ' .

(ii) In many cases, benefits may vary over the life of a

" project. This may be due to such factors as staged

development of the hydropower project, changes in
operation of the hydropower project resulting from changes
in the resource mix in the total generating system, and real
escalation in fuel costs (if the moat likely alternative s a
thermal plant). Project benefits shall be computed by time
intervals and discounted to derive annualized power
benefits. '

(iii) When applicable, the evaluation shall reflect
differences in the cost of transmission, distribution, and
other facilities compared to the most likely alternative.

(iv) Occasionally, the initial output of a hydropower
project is large compared to annual growth In system load,
and two or more years may be required to fully absorb its
output into the load. In these cases credit (benefit) shall be
adjusted to reflect the generating capacity and energy
actually used in the load in the early years of project life. .

(2) Energy value adjustment. The egect on system A
production expenses shall be taken into account when
computing the value of hydroelectric power. Adding the
structural or nonstructural plan to a system instead of adding
an alternative power source may result in greater or lesser
system production expenses than if a particular thermal
capacity were added; the effect on production expenaes can
be determined by performing a system analysis. If there i8 a
difference in system production expenses, an adjustment to
the energy value shall be made in the economic analysis of
the plan. If the alternative plan would lower system
production costs, the adjustment would be negative. If the

- alternative plan would increase system production expenses,

the adjustment would be positive. System production
expenses shall be considered in determining the most likely
alternative.

(3) Capacity value adjustment. The physical operating . -
characteristics of hydropower projects differ significantly
from alternative thermal plants. Appropriate credit may be
given to hydropower projects to reflect their greater
reliability and operating flexibility. When the value of these
characteristics cannot otherwise be quantified, an
adjustment can be made to the alternative plant capacity
costs. Typically, the adjustment per kilowatt of capacity.
ranges from 5 to 10 percent of the cost per kilowattof
thermal capacity, depending on the operating characteristics
of the hydropower project and alternatives that include
thermal capacity. The adjustment may be applied by
increasing the capacity cost of the most likely alternative by
the appropriate percentage determined by the Federal
Energy Regulatory Commission ([FERC). .

(4) Intermittent capacity adjustment. The dependable
capacity of a hydropower project is based on the load-
carrying capability of the project under the most adverse
combination of system loads, hydrologic conditions, and
plant capabilities. This very conservative approach is
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unrelated to the dependabla capacity of a hydropower
project’s alternative if thermal capacity is included, and
given no credit for the walue of capacity that is available a
substantial amount of the time. When power system
operation studies show that there is an intermittent capacity
value to the aystem, a capacity adjustment shall be made.

(5) Price relationships. Relative price relationships and the
general level of prices prevailing during the planning study
will be assumed to hold generally for the future, unless
specified studies and considerations indicate otherwise.
Examples of the latter include escalation of relative fuel cost
(e.g. due to increasing scarcity), or increased capital costs
expected to result from changed environmental or safety
criteria. Fuel costs usad in the analysis should reflect
economic prices (merket clearing) rather than regulated
prices.

(b) Compute benefits of nonstructural measures. The
average annuel benefits of nonstructural alternatives shall
be computed uging the cost of the most likely alternative
Identified above, except as specified in § 713.603(b).

: B 713.817 Eveluation procedure: Data sources.

Data on existing and planned resources, loads,
markatability criteria, and elternative costs are available
from various agencies and groups, including the Department
of Energy, NERC regional councils, FERC regional offices,
Federal power marketing administrations, State energy
agencies, utility companies, and regional planning groups. If
apecific operating characteristics of individual plants are not
available, generalized data can be obtained from other
sources, including the Electric Power Research Institute.
Load-resources models based on simulated system operation
mey be used if available. Some of these models are available
from various sources, including FERC, Federal power
marketing administrations, and a number of consulting
services. -

§712.319 Report and display procedurea.

(a) Tables 713.619-1 through 713.819-3 are suggested for
presentation for all reports that include hydropower :
measures. Table 713.619-1 summarizes the output of ell plans

by peaking capacity and system load factor, and presents the
costs of each alternative plan. Tables 713.618-2 and 3

‘summarizes the output of the structural component of each
" alternative, the benefits of the structural components, and

the resource costs of all structural and nonstructural

. epomponents of each altemative plan. The number of benefit

categories included will vary from project to project. Not all
projects will have intermittent capacity, for axample, and in
some caszs it will be appropriate to account separately for
firm and secondary energy. System energy cost impacts are
sometimes included in the unit energy values and in those
cases would not-have to be accounted for separately.

(b) Table 713.618-3 is suggested if the nature or magnitude
of hydropower benefits changes substantially over time.
Examples are: staged construction of the hydropower

project; change in the role of hydropower in the system over

time; and situations in which geveral years are required to
abaorb a large project into the system.
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TABLE 713.619~2 -~ SUMHMARY OF ANNUALIZED NED BENEFITS FOR STRUCTURAL MEASURES AND
. NED COSTS FOR STRUCTURAL AND NONSTRUCTURAL MEASURESa/
(Thousands of month, year dollars)
Applicable Discount Rate:

Alternative
Py ) P3 Py

Plant Data

Installed capacity, MW

Dependable capacity, MW

Intermittent capacity, MW

Average annual energy, gWh

Average annual capacity factor (percent)
Benefits

Unit capacity value ($/kW-yr) ( ) )« : ) ( )

Dependable capacity benefits

Intermittent capacity benefits

Unit energy value (mills/kWh) : ( ) ( ) I G )
Energy benefits ’

Unit system energy cost adjustment

(mills/kWh) . ( )« ) )« )
System energy cost adjustment '
Real fuel cost escalation rate (percent) ( )« ) ( )« )
Period of real fuel cost adjustment ' '

(years) . ) ( ) ( ) ( )

Real fuel cost adjustment

TOTAL HYDRO BENEFITS
Other purpose benefits (list)

Annualized Cost
Structural Measures
Nonstructural Measures

Net Annual Benefits

a/ Note that benefits from load-altering nonstructural measures are excluded.
This table may be used for displaying the benefits of nonstructural measures that do not alter
the load (See Section 713.603(b)).
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TABLE 713.619-3 -- TIME DISTRIBUTION OF NED ELECTRIC POWER
BENEFITS FOR STRUCTURAL MEASURES OF ALTERNATIVE a/
Applicable Discount Rate: ’

Time Period b/

Py PZ P3

AAE ¢/

Plant Data

Installed capacity, MW

Dependable capacity, MW

Intermittent capacity, MW

Average annual energy, gWh

Average annual capacity factor
(percent)

Benefits

Unit capacity value ($/kW-yr) ’ ( ) ( ) ( .) (

Dependable capacity benefits

Intermittent capacity benefits

16~V

Unit energy value. (mills/kWh) ( ) )« )«

Energy benefit

Unit system energy cost adjustment

(mills/kWh) ( ) . ) ( ) (

System energy cost adjustment
Real fuel cost escalation rate

(percent) ( D B ¢ ) | S )«
-Period of real fuel cost adjustment ,
(years) =~ - _ ( : )« )« )«

Real fuel cost adjustment

ANNUALTIZED BENEFITS

a/ Note that benefits from load altering nonstructural measures are excluded.
This table may be used for displaying the benefits of nonstructural measures that do not
alter the load (See Section 713.603(b)).

/ Timé periods selected depend on nature of project and powsr system.

c/ Average annual equivalent.
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DEPARTMERNT OF FisHt AND GA ME

OFFICE OF THE COMMISSIONER PO BOX 32000 . ez

@@[_{D \T”/ FHONE: 1654100

P,
ORIGNAL | #meRe
August 6, 1982 AL R
5 o
Alaska Power Authorfit HLED AUG 9 1987
aska Power Authorfty =
334 W. 5th Avenue |____— ALASKA powey AUTHORTy

Anchorage, Alaska 99501
Attention: Mr. Eric P. Yould, Executive Director
Gentlemen:

Re: Grant Lake Hydroproject Letter of July 14, 1982 and Instream Flow
Evaluation Letter Report.

Thank you for your recent letter and the opportunity to comment. We

~understand, on the basis of the information you have provided us, that
there is no practicable means of maintaining a fishery in Grant Creek if
the proposed hydropower project is constructed.

As you may already know, the Department's policy regard1ng mitigation of
project 1mpacts embod1es a hierarchic approach and is described as
follows in order of implementation:

1. Avoiding the impact altogether by not taking a certain action
or parts of an action.

2. Minimize impacts by limiting the degree or magnitude of the
action or its implementation.

3. Rectify the impact by repairing, rehabilitating,. or restoring
the affected environment.

4, Reduce or eliminate the impact over time by preservation and
maintenance operations during the life of the action.

5. Compensate for the impact by replacing substitute resources or
env1ronments

It appears that, at least during the real life of the project, the only

- suitable means of mitigation of fisheries losses is (5), compensating
for the impact by replacing or providing substitute resources or
environments.

We understand that you are currently developing mitigation options along
these 1lines and will be pleased to meet with you to discuss them.
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HYDROELECTRIC PROJECT

- SUSITNA
s ,{/ZC . -
('0 ” . FYB6 CAPITAL BUDGET .
1 - DOLLARS »
asMsERARREERtEsRARNARNAEnNNTS -
«
}‘ LICENSING AND PERMITTING
;-:; SUPPL. TOTAL
az.
BUDGET BUDGET
No.
100 PERSONAL SERVICES. .+ .+ « « « oo « o & o o 840,523
200 TRAVEL . & . ¢ o < & & s 4 e e e 0 e . 70,000 232,200
300 CONTRACTUAL. . o ¢ & o o o o o o o s s
Harza-Ebasco .
- ) Project Management. . . =« « <« =« 20,000 {on,000 520,000
-~ (2) Project Support Serviced. . . . 2,400,000 too,000 2.500.000\""(4_) ‘LCI"‘A/""""] S oot
— {3 Engincering Program . . . . . . 13,000 0 ts.ooun R \ . -
— (&) Evironmental Program. . . . . . 4,730,000 500,000 3,230,000 ¥ L;)Erceret oo, /
— (%) <Geotechnical Program. . . . . . 81,000 0 83,000
—  {(&a) Licensing Support & Permitting. 700,000 40,000 740,000
- {7} Electrtc Power Systems Study. . D] 6,000 61,000 .
(l4) Environmental Program . . . . . 0
{1{5) Geotechnical Investigations: . . (i}
(11) Design Hemo No.! -~ GCeneral. . . 1]
{22) Design Mema No.2 - Hvdrology. . i
(23) Oenmign Memo No.} - Geology. . . 1]
{24) Design Memo No.& ~ River
D1ver®si10on o+ +» « + & 2 & s o+ o« [}
{1%) Design Memo No.3 - Dam
Embankment., .« . + « & &+ & . . [¢]
{26) Oesign Hemo No.6 -~ Geotechnical 1
Construction Mater:ale. . . . . 0
{31) Design Memo No.l! -« Powver
Generattng Facilities . . . . . 4]
{13) Oesmign Memo No.l1) ~ Gold Creek
Tranwmission Line . . . . . . . [
(14) Design Memo No.l& - Fac:lities
Design Crizeria . . o o« « o . 143 V/ - .
— (39) Logistics . . . . . . o« o+ . o 1,500,000 [ 1,300,000 (3-‘) 1 %J,"/"' af -
w- '40) Need for Power Studyv. . . . . . t.200,000 0 l.200, 000"
~ {4!) Transmiseion Facilities Géu}
S5tting and Licending. « « o+ + o 275,000 o 27%,000 v
T (42) Hydraulic & Hydrologtc Studies. 820,000 0 420,000
{85) Gold Creek Trenmmission Line. . 0
(91Y Field Supporc Stafé . . . . . . 2
¢92) Management of Subcontracte for
Engineering PFrojects Supportc
Facirlitles, . . + & o « & & « o 0
(91) LORIELICE .« o « « o o o « o & (2]
{97) Project Management. . . . . . 0
(98) Project Suppoert Serviccs and
Relocations . . . . + « « « « . [¢]
Subtotral H-E 12,143,000 801,000 12,944,000
ADALDP . L L L e e e e 150,000 o 130,000
ADF&G Z 1_5—0'“0-' — 1!‘7‘;“\(“"0
Su-Hydro . . . . . o . o .0 ... \LUOU.UUO 300,000 1,500,000 o006
Terrestrial. . .« . . o4 .0 . 4 .. 300,000 100,000 | «o00,000 5%/
Habitatr Division . . . . o« o . . . . {00,000 [} ‘oo.000
Adminsetration Oivision. . . . . . . Ag,002 [} io,000
Subtoral ADF&G 1,410,000 600,000 2,030,000
AONR .« . . o o . L0 s e e e e e e . 109,440 [} 109,440
Board of Consultants . . . . . . . . . b 0 0
CIRI/CIRI Villages Land Use Agreement. t4a,000 0 les,000
Department of Law, . . . . . . . . . . 1,300,000 200,000 t,%00,000
“anc¢ Field Servicem. . . . . . . . . . 227,7%0 . 0 227,750
Managemen: Services lnternational. . . 30,000 [} 30,000
S0t Conwervation Service, . . « . . . 6,000 N ] 6,000
University of Alaska Museum. . . ., ., . 20,000 [s] 20,000
USGS L . . e e e e e e e e e e 3%0,000 4] 3so,000
Other Contractual. ., . . . .« . . . o+ . 975,000 o 97%,000
TOTAL - CONTRACTUAL 16,90%,190 1,601,000 18,306,190
400 SUPPLIES . o & 4 v v 4 e e e e e e e 10,000 1] 10,000
300 EOQUIPMERT. + & v v 4 v v v 4 4 e v uu 10,000 4] to,no00
TOTAL - PROJECT 17,927,913 1,671,000 19,594,913

[
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Cat.
No.

100 PERSONAL SERVICES. . . ¢« + &« « & o+

200 TRAVEL .

300 CONTRACTUAL. &+ &+ &+ o« « o o &« + &+ o« =

Harza~Ebasco

(@]
(2)
[ D]
(&)
3)
(6)
7
(14)
13)
(21)
(22)
(23)
(24)

23%)
(26)
(31
33
(34)
39)
(40)
(&1)
(42)
(83)

(%1)
(%2)

(93)
(97)
(98)

AQOA,DP

ADF&G

Project Managewment. . . . .
Project Support Services. .
Engineering Program . . . .
Evironmental Program. . . .
Geotechnical Program. . . .
Licensing Support & Permittt
Electric Power Systems Study
Environmsantal Program . . .
Gaotachnical Investigattiona
Davign Hemo No.,1 =« nglrll-
Design HMemo No.2 -~ Hydrology
Oesign Memo No.) -~ Gaology.
Oeasign Hemo No.4 « River
Oifversion . .
Deaign Hemo No.3 - Dam
Zmbankment.

P Y

Deaign Hemo No.& ~ Geotechnica

Construction Haterialos. . .
Deaign Meamo No.il - Powver
Generating Facilities . . .

Demign Memo No.l1l « Gold Creek

Transwmission Line . . . . .

Design Hemo No.l&4 - Facilities

Design Critertia . . . . . «
Logilatice . . . . .« + & &
Need for Power Study. . . -
Trenemiesion Facilities

S5iting and Licensing. . . -

Hydraulic & Hydrologic Studliews

Gold Creek Tranamission Line
Field Support Staff . . . .

Hanagement of Subcontracts for

Engineering Projects Support
Facilities. . o « « « + &
Logiscics . « + + o « & o .
Project Management. . . . .
Project Support Services and
Relocations .+ o+ « .« & + o+

Subtotal H-~E

Su~Hvdro . . .« . . « « o . . . .
Terreatrial. . . . . . . .+ « . .
Habicar Division . . . . . . . .
Administration Division. . . . .

ADNR .

Subtoral AOF&G

Board of Consultants . . . . . . .

CIRI/CIRI Villages Land Use Agreacme

Department of Law. . . . . « .« . .

Land Field Services. . . . . . . .

Hanagement Services International.

So1l Conaervation Service. . . . .

University of Alaska Huseum. . . .

usGcs .

e e s 4 e e e s e 4 e v a .

Othar Contractual. . . . . . « . .

400 SUPPLIES

TOTAL ~ CONTRACTUAL

300 EQUIPMENT. . « &« « & & o 4 4 « & o &

TOTAL ~ PROJECT

. SUSITNA HYDROELECTRIC PROJECT .

-

ENGINEERING ANO DESIGN

FY86 CAPITAL BUDGET .

DOLLARS

BASE
BUDGET
. 323,154
. 22,030
. 89,300
. 6,491,300
. 866,000
. 132,000
. 194,000
. 409,000
. 216,000
1
129,000
. 0
. 207,000
. 91,000
. 0
. 3,244,100
. 6,654,460
. 534,600
. 1,007,600

- 150,000
- 500,000
.. 100,000
- 0
.. .0

""" 600,000
. 0
.. 80,000
ne. 144,000
- 10,000
. 0
.. 0
.. 0
.. 0
- 0
.. 0

21,369,560
. 0
. 0

21,714,764

SUPPL.
BUDGET

D

V]

40,200
1,388,600
0

0

331,300

0

0

0

683,600

0

jss,o000

283,000

Q

4,482,600
0
0

4,482,600

TOTAL
BUDGET

323,1%¢

22,030

coooo0o0

0
129,100
8,080,100
866,000
232,000
525,500
409,000
216,000
129,000
683,600
207,000

476,000
Q

3,832,800
7,164,460

334,600
1,087,600

24,848,560

i30,000

300,000
i00,000

0,000
144,000
30,000
0

[¢]

Q

V]

25,832,160
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APPENDIX B
Detailed Mitigation Costs

This appendix presents the preliminary costs for the various
mitigation measures presented in Chapter 3. A major cost is that for
mobilizing equipment, materials and men to the sites. These costs are
based on using the Alaska Railroad to transport much of the equipment
and materials. Details regarding timing and cost associated with

loading and unloading the railroad cars have not been evaluated.

Side Channel 21 and Slough 21 do not have access to the railroad or
other land transportation during the summer construction seasomn.

Three alternatives exist to mobilize equipment to this site,

1) Helicopter: Advantages include  timing, speed and
scheduling. Disadvantages include high cost and limited

equipment size.

2) Barge: Advantages 1include lower costs, and ability to
schedule and operate efficiently. Disadvantage of shallow

draft in river that may limit equipment size.

3) Mobilizing during winter: Advantage iﬁcludes low cost of
getting large equipment and supplies into work site by
transport over river ice. Disadvantages are posed by long
lead time to mobilize materials and tying~up‘equipment for

one year before demobilization could be completed.

Costs in this section for Slough and Side Channel 21 are based on the
assumption that river conditions are such that barges may be operated

to the site.



Slough 8A

1 Slough Mouth Excavation

Labor 6,000
Equipment 8,000
Mobilization/Demobilization 7,000
Engineering/Management 5,000
Total $ 26,000
1 Wing Deflector 300 ft
~ Labor ' 5,000
Equipment /Materials 9,000
Mobilization/Demobilization 5,000
Engineering/Management 5,000
Total $ 24,000
Excavation of 6 Passage Reaches 1,400 ft ‘
Labor - o o 2,000
Equipment/Materials 3,000
Mobilization/Demobilization 2,000
Engineering/Management ‘ 3,000 :
Total : $ 10,000
Buildup of 2 Slough Berms
Labor 37,000
Equipment/Materials 11,000
i e ~Mobilization/Demobilization =" 55,000
) Engineering/Management 8,000
Total ‘ $ 61,000
$121,000

TOTAL INITIAL COSTS OF MITIGATION MEASURES FOR SLOUGH 8A

AVERAGE ANNUAL OPERATING AND MAINTENANCE COSTS.

$ 4,000




Slough 9

1 Rock Weir
Labor 9,000
Equipment /Materials - 14,000
Mobilization/Demobilization 8,000
Engineering/Management 6,000
Total $37,000
1 Buildup of Slough Berm
Labor " 36,000
Equipment/Materials 10,000
Mobilization/Demobilization , 5,000
Engineering/Management 8,000
Total | $59,000
20 Log Barriers 1,000 ft
Labor 20,000
Equipment /Materials 2,000
Mobilization/Demobilization 2,000
Engineering/Management 6,000
Total $30,000
Excavation of 2 Passage Reaches 300 ft
Labor 2,000
Equipment /Materials 1,000
Mobilization/Demobilization 2,000
Engineering/Management 2,000
Total 7,000
1 Slough Mouth Excavation
Labor ’ 6,000
Equipment ' 8,000
Mobilization/Demobilization 7,000
Engineering/Management . 5,000
Total ‘ 526,000
TOTAL INITIAL COSTS OF MITIGATION MEASURES FOR SLOUGH 9 $159,000

AVERAGE ANNUAL OPERATING AND MAINTENANCE COSTS $ 4,000



Slough 9A

1 Buildup of Slough Berm
Labor
Equipment /Materials
Mobilization/Demobilization
Engineering/Management
Total

Excavation of Entire Slough
Labor
Equipment /Materials
Mobilization/Demobilization
Gravel Processing
Engineering/Management
Total

TOTAL INITIAL COSTS OF MITIGATION MEASURES FOR SLOUGH 9A

23,000
7,000
5,000
7,000

6,000
7,000
5,000
55,000
3,000

AVERAGE ANNUAL OPERATING AND MAINTENANCE COSTS

$42,000

$76,000

$118,000

$ 4,000




Slough 11

2 Weirs
Labor
Equipment/Materials
Mobilization/Demobilization
Engineering/Management
Total

Bank Stabilization 1,200 ft
Labor
Equipment/Materials
Mobilization/Demobilization
"Engineering/Management
Total

Slough Excavation
Labor
Equipment /Materials
Mobilization/Demobilization
Gravel Processing
Engineering/Management
Total

10 Log Barriers 500 ft
Labor
Equipment/Materials
Mobilization/Demobilization
Engineering/Management
Total

1 Wing Deflector 300 ft
Labor
Equipment /Materials
Mobilization/Demobilization
Engineering/Management
Total

1 Buildup of Protective Berm
Labor
Equipment
. Mobilization/Demobilization
Engineering/Management
Total

18,000
28,000

8,000 .

7,000

8,000
7,000
5,000
5,000

6,000
7,000
5,000
5,000
3,000

15,000
2,000
2,000
5,000

5,000
9,000
5,000
5,000

10,000
5,000
5,000
4,000

TOTAL INITIAL COSTS OF MITIGATION FOR SLOUGH 11

AVERAGE ANNUAL OPERATING AND MAINTENANCE COSTS

$61,000

$25,000

$26,000

$24,000

$24,000

$§24,000

$184,000

$ 4,000



Upper Side Channel 11

Excavation of Channel

Labor 6,000
Equipment /Materials 7,000
Mobilization/Demobilization 5,000
Gravel Processing 5,000
Engineering/Management 3,000
Total $26,000
Buildup of Protective Berm
: Labor 100,000
Equipment /Materials 44,000
Mobilization/Demobilization 5,000
Engineering/Management 12,000 ‘
Total $161,000
TOTAL INITIAL COSTS OF MITIGATION FOR SIDE CHANNEL 11" 81875000

AVERAGE ANNUAL OPERATING AND MATNTENANCE COSTS ‘ $ 4,000




Side Channel 21

Excavation of Channel
Labor
Equipment /Materials
Mobilization/Demobilization
Gravel Processing
Engineering/Management
Total

6 Wing Deflectors Bank Stabilization 250 ft
Labor : |
Equipment /Materials
Mobilization/Demobilization
Oversize Material Removal
Engineering/Management
Total

8,000
9,000
11,000
8,000
9,000

70,000
65,000
20,000
35,000
50,000

TOTAL INITIAL COSTS OF MITIGATION MEASURES FOR

SIDE CHANNEL 21

A

‘AVERAGE ANNUAL OPERATING AND MATINTENANCE COSTS

$45,000

$240,000

$285,000

$ 5,000



Slough 21

Excavation to Lower Slough Profile

Labor , 5,000
Equipment /Materials 6,000
Mobilization/Demobilization 5,000
Oversize Substrate Removal 10,000
Engineering/Management 8,000

Total $34,000

TOTAL INITIAL COSTS OF MITIGATION MEASURES FOR SLOUGH 21 '~ $34,000

AVERAGE-ANNUAL -OPERATING AND MAINTENANCE COSTS ~-- % 5,000




_____

Curry Slough

Curry Slough Development
Propagation System

Labor "135,000

Equipment /Materials 80,000

Pipe 100,000

Gravel Processing 30,000

Mobilization/Demobilization 35,000

Engineering/Management 70,000
Total

AVERAGE ANNUAL OPERATING AND MAINTENANCE COSTS

Curry Station Development
Propagation System

Labor 15,000

Equipment Materials 35,000

Gravel Processing 8,000

MobilizationDemobilization 10,000

Engineering/Management 13,000
Total

AVERAGE ANNUAL OPERATING AND MAINTENANCE COSTS

TOTAL INITIAL COSTS OF MITIGATION MEASURES

$450,000

$ 50,000

$ 81,000

$ 35,000

$531,000





