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Table A33. Required flow, passage reach flows and percent exceedance of successf u l
passage due to groundwater and surface water di scharges , breaching
flows and backwater effects for the period of 20 Au gust to 20 September
at Slough 11 for Passage Reach V.

Mainstem flow at Gold Creek ( c f s )
Nat ura14 12000 9000 8000

Groundwater & Surface water

Required flow (cf s ) 4 4 4 4

Groundwater baseflow (cf s)
corresl'0nJing to specified
mainstem flow 2.0 1.7 1.6 1.5

Sur f ace water necessary for
passage (cis) 2. 0 3.3 3.4 3.5

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

Breaching % exceeded for
controlling discharge of
42,000 cis 0 0 0

Backwater % exceeded for
ma i ns t em discharge of
d cis d d d d

Maximum % exceeded Ob 0 0

a Na tur al fl ows identified by SO percent exceedance mainstem di s charge of 15,000
cfs (ADF&G 1984c)

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

d Breaching occurs pr i or to backwater effects

e Not p~5oible , basin area i s i nsufficient t o provide surface runof f

.r



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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 f or Pas sage Reach I .

Mainstem flow at Gc.ld Creek (cfs)
Natural& 12000 9000 8000

Groundwater & Surface water

Required flow (cfs) 6 6 6 6

Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 5 5 5

Surface water necessary fo r
passage (cfs) 0

Amount of ppt needed for basin
a r ea of 0 mile' (in) e e e e

% Exceeded based on total
daily ppt and groundwater 50 0 0 0

Breaching % exceeded for
controlling discharge of
16,000 cfs 45 0 0 0

Backwater % exceeded for
mainstem discharge of
12.400 cfs 68 0 0 0

Maximum % exceeded 68 Ob 0 0

a Natural flows i dent i f i ed by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

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

d Breaching occurs prior to backwater effects
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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)
NaturalS 12000 9000 8000

Groundwater & Surface water

Required f low (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 2 (in) e e e e

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

Breaching % exceeded for
controlling discharge of
16,000 cfs 45 0 0 0

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

Maximum % exceeded 45 Ob 0 0

I
I
I

I
I
I

I
I
I

I
I
I

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 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

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

I
I
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Table A36. Required f l ow, passage r each f lows and percent exceedance of success fu l
pas sage due to groundwater and surface water discharges , breaching
flows and backwater effects for the period of 20 Au gus t to 20 September
at Upper Side Channel 11 for Passage Reach I II.

•
•
I

I

I

I

I

I

I

Mainstem flow at Gold Creek (cfs)
NaturalS 12000 9000 8000

Groundwater & Surface water

Required flow (cfs) 12c 12 12 12

Groundwater baseflow (c fs)
corresponding to specified
mainstem flow 3 2 2 2

Surface water necessary for
passage (c f s) 9 10 10 10

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

Breaching % exceeded fo r
controlling discharge of
16 , 000 cfs 45 0 0 0

Backwater % exceeded for
mai nstem discharge of
d cfs d d d d

Maximum % exceeded 45 Ob 0 0

b For Case EV, t he mainstem discharge period of 18000 cfs wil l assist passage
through PR III by breaching ef fects

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

c Required f low estimated assuming that required f l ow at downstream PR i s
suffic ient f or passage at upstream PR

I d Br eaching occur s prior to backwater effects

I

I

I

e Not possible; basin area is insuff icient t o provide surface runof f

I,
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Table A37 . Required flow , passage reach flows and percent e~ceedance 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 )
Naturale 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 ) a a 2.7 4.9

Amount of ppt needed for basin
area of .52 mile' (in) a a .12 . 22

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

Breaching % exceeded for
controlling discharge of
25,000 ds 10 a a a

Backwater % exceeded for
mainstem discharge of
d cf s d d d d

Maximum % exceeded 100 100b 6 4

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

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

d Breaching occurs prior to backwater effects
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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 IlL.

Hainstem flow at Gold Creek (cfs)
NaturalS 12000 9000 8000

Groundwater & Surface water

Required flow (cfs) 5 5 5 5

Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 2.9 1.8 0.7 0.3

Surface water necessary for
passage (cfs) 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

Breaching % exceeded for
controlling discharge of
25,000 cfs 10 0 0 0

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

Maximum % exceeded 10 Ob 0 0

a Natural flows identified by 50 percent exceedance mainstem discharge of 15,000
cfs (ADF&G 1984c)

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

d Breaching o~curs prior to backwater effects

e Not possible; basin area is insufficient to provide surface runoff
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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)
NaturalS 12000 9000 8000

Groundwater & Surface water

Required flow (cfs) 5 5 5 5

Groundwater baseflow (cfs)
corresponding to specified
mainstem flow 3.2 2.0 0.7 0.4

Surface water necessary for
passage (cfs) 1.8 3.0 4.3 4.6

Amount of ppt needed for basin
area of .26 mile 2 (in) .16 .27 .39 .41

% Exceeded based on total
daily ppt and groundwater 4 2 1 1

Breaching % exceeded for
contrrlling discharge of
f cf ::. f f f f

Backwater % exceeded for
mainstem discharge of
f cis f f f f

Maximum %exceeded 4 2b 1 1

a Natural flows identified by 50 percent exceedance mainstem discharge of 15.000
cfs (ADF&G 1984c)

b For Case EV. the m~instem discharge period of 18000 cfs will not assist passage
through PR IIR

f No data available
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Table A4 0. Required f low . passage reach f l ows and percent exceed ance of success fu l
passage due to groundwater and surf ace wat er discharges . breaching
flows and backwater effects for t he period of 20 Augus t to 20 September
a t Side Channel 21 fo r Pas sage Reach I .

Mainstem f l ow at Gold Creek (cfs )
Nat ur a l 4

. 12000 9000 8000

Groundwater & Surface water

Required f low (cfs ) 8c 8 8 8

Groundwater baseflow (cfs)
corresponding t o speci fi ed
mainstem flow 18. 1 11. 3 4. 2 2.0

Surface water necessary for
pa s sage ( c f s) a a 3. 8 6.0

Amount of ppt needed f or basin
area of 5.03 mile' (in) a a . 02 . 03

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

Breaching % exceeded for
controlling di schar ge of
12, 000 d s 71 100 0 a

Backwater % exceeded for
mains tem discharge of
12, 000 cf s 71 100 a 0

Maximum % exceeded 100 100b 28 24

a Na t ural f l ows i dent ifi ed by 50 percent exceadance mainstem di s cha rge of 15. 000
cfs (ADF&G 1984c )

b For Case EV . t he mainstem discharge period of 18000 cfs will assist passage
through PR I by breaching effects

c Required flow est imated as sumi ng that requi red flow at upst ream PR i s
suff i cient for passage at downst ream PR
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Table A41. Required flow, passage reach flows and percent exceedance of succ.ssful
passage due to &.oundwater 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.

I
Mainstem flow at Gold Creek (cfs)

NaturalS 12000 9000 8000I
I
I
I
I
I
I
I
I

Groundwater & Surface water

Required flow (cfs) 8 8 B
"

Groundwater baseflow (c f s )
corresponding to specified
mainstem flow 18. a II. 2 4.2 i , a

Surface water necessary for
passage (cfs) a a 3.8 ;.0

Amount of ppt needed for basin
area of 5.03 mile' (in) a a .02 .03

% Exceeded b3~ed on total
daily ppt and groundwater 100 100 28 !4

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

Backwater % exceeded for
malnstem discharge of
d cfs d d d C

Maximum % exceeded 100 100b 28 24

I
I
I

a Natural flows identified by 50 percent exceedance mainstem discharge of , 5 , 000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will assisc passl'ge
through PR II by breaching effects

d Breaching occurs prior to backwater effects

I
I
I
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Table A42. ReGu ired flow, passage reach flows and percent exccedance o f successful
passage due to groundwater and surface water discharges, breaching

• f l ows and backwater effects ror t he period of 20 Augus t t o 20 Se ptembe r
a t Side Cha nne l 21 for Passage Reach III.

•
•
•
•
•

•
•
•
•
•
•
•
•

'.
,

l ~

Mainstem flow a t Gold Creek (c f s )
NaturalS 12000 9000 8000

Groun dwater & Surface water

Required flow (cfs) 7c 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

Amoun t of pp t ne eded for bas i n
area of 5. 03 mile 2 (in) 0 0 .0 1 .02

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

Breaching % exceeC:ed for
controlling discharge of
12,000 cfs 71 100 0 0

Backwa t e r % exceeded for
mainstem discharge of
d cfs d d d d

Maximum % exceeded 100 100b 31 26

a Natural flows identified by 50 percent exceedance mainstem discharge of 15 ,000
cfs (ADF&G 1984c)

b For Case EV, the mains t em discharge period of 18000 cfs wi ll assist pas sage
t hrough PR III by br eachi ng effects

c Required flow esti mat ed assuming that r equired flow at upstream PR is
sufficient for passage at downstream PR

d Breaching occurs prior to backwater effects



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Tabl e A43. Required f l ow, passage r each f l ows and percent excee dance of suc ces s f ul
passag e due to groundwater and surface wate r discharges, breachin~

flows and backwater e f fects f or the pe riod of 20 Augus t t o 20 S~p t ember

at Side Channe l 21 for Pas sage Reach IV.

Ma i ns t em flow at Gold Cr eek (c f s )
Na t ur a l " 12000 9000 8000

Groundwater & Surface water

Required f l ow (cfs) 7 7 7 7

Groundwater baseflow (cfs)
corresponding to specif ied
mainstem flow 17.5 10.9 4. 1 1. 9

Surface water necessary for
passage (efs) 0 0 2. 9 5. 1

Amount of ppt needed for basin
a r ea of 5.03 mile' (in) 0 0 . 0 1 .02

% Exceeded based on t otal
daily ppt and groundwater 100 100 31 26

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

Backwater % exceeded f or
mains t em discha rge of
d c t : d d d d

Maxi mum % exceeded 100 100b 31 26

a Na t ur al flows ident i fied by 50 percent exceedance ma ins t em discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV . the mai nstem discharge per iod of 18000 cfs wi l l ass ist passage
through PR IV by breaching ef fec ts

d Breaching occurs prior to ba ckwater e f fects
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Tabl e A44 . Required f l ow, passage reach flows and percent exceedance of succes s fu l
passage due to groundwater and su~face water discharges, br ea ching
flows and backwater effects for the period of 20 August to 20 Sep tember
at Side Channel 21 for Passage Reach V.

Mainscem flow at Gold Creek (c fs)
Natural4 12000 9000 8000

Groundwa t e r & Surface wa t er

Required fl ow \ cf s) 18 18 18 18

Groundwa t e r 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 14.0 16. 1

Amount of ppt needed tor basin
area of .52 mile' (in) .03 .32 .63 . 73

% Exceeded based on total
daily ppt and groundwater 24 2 .5

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 71 100b . 5

a Natural flows identified by 50 percent exceedance mainstem discharge of 15.000
cfs (ADF&G 1984c)

b For Case EV, the mainstem discharge period of 18000 cfs will as s i s t passage
through PR V by breaching effects

d Breaching occurs prior to backwater effects
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Table A45. Required flow , passage reach f l ows and percent exceedance of successfu l
passage due to gr oundwa t er and surface water dischar ge s , breaching
f lows and backwa t er e f fects f or t he period of 20 Augus t to 20 Sept embe r
a t Side Channe l 21 for Passage Reach VI.

I
Mainstem flow at Gold Cr eek (cfs)

Natural ft 12000 9000 8000I
I
I
I
I
I
I
I
I

Groundwater & Surface water

Required flow (cfs) 20c 20 20 20

Groundwater baeeflow (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 mile2 (in) .13 .42 . 72 .8 1

% Exceeded based on total
daily ppt and groundwater 7 1 .5 0

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 71 100b .5 0

b For Case EV , the mainstem discharge period of 18000 cfs wil l assist passage
through PR VI by breaching effects

a Na t ur a l flows identified by 50 percent exceedance mainstem dis charge of 15,000
cfs (ADF&G 1984c )

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

I d Breaching occurs prior to backwater "ffects

I
I
I

I
I



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

1

Table A46 . Required flow, passage reach flows and percent exc eedauce of succe.sful
pas s age due t o groundwater and surface wat er discharges, breaching
f l ows and backwater ef f ec t s fo r the period of 20 August to 20 September
at Side Channel 21 fo r Passage Reach VII .

Mainstem flow at Gold Creek (c f s )
Natur al4 12000 9000 8000

Groundwater & Surface water

Required flow (cis) 20c 20 20 20

Groundwate r basef low (cfs )
correspond ing to specif ied
mains t em flow 16.8 10.4 3. 9 1.8

Surface wat er necessary for
pa ssage (cfs ) 3:2 9.6 16. 1 18.2

Amount o f ppt needed f or bas i n
a r ea of . 52 mile' (in) . 14 .43 . 73 .82

% Excee ded based on total
dail y ppt and gr oundwater 6 . 5 0

Breaching % exceeded for
control ling discharge of
12,000 cf s 71 100 0 0

Backwater % exceeded f or
mainst em dis charge of
d cf s d d d d

Maximum % exceeded 71 100b .5 0

a Natural f lows identified by 50 pe r cent exceedance ma i ns t em discharge of 15,000
cfs (ADF&G 1984c)

b For Case EV. t he mai ns tem discharge period of 18000 cfs will assist pas sage
through PR VII by breach i ng effects

c Required flow estimated assuming that required f l ow at upstream PR is
suf f i c i ent f or passage at downstre am PR

d Breaching occur s prior t o backwater effects
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Table A47. Required fl~w, passage reach flows and percent exceedance of succes s ful

passage due to groundwater and surface water discharges. breaching
flows and backwater effects for t he per i od of 20 Augus t to 20 September
a t Side Channel 21 for Passage Reach VIII.

I

I

I

I

I

I

I

I

.I
I

Mainstem flow at Gold Creek (c f s )
NaturalS 12000 9000 8000

Groundwater & Surface water

Required flow (cf s ) 20
c 20 20 20

Groundwater baseflow (cfs)
cor r espondi ng to s peci f i ed
mainstem flow 16.5 10.2 3. 8 1.8

Surface water necessary for
passage (cfs) 3.5 9.8 16.2 18.2

Amount of ppt needed for basin
area of . 52 mile 2 (in) • 16 . 44 . 73 .82

% Exceeded based on total
daily ppt and groundwater 4 1 .5 0

Breaching % exceeded for
controlling discharge of
16,000 ds 71 100 0 0

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

Maximum % exceeded 71 100b .5 0

b For Case EV, the mainstem discharge period of i~OOO cfs will assiot passage
through PR VIII by breaching effects

a Natural flows identified by 50 percent exceedance mai ns t em discharge of 15,000
cfs (ADF&G 1984c)

I

I

c Required flow estimated assuming thc ~ required flow at upstream PR is
sufficient for passage at downstream PR

I d Breaching occurs prior to backwater effects

I

I

.I
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Table A48. Required flow, passage reach f lows and percent exceedan ce of success ful
passage due to groundwater and surface wa te r J ischarges . breaching
f l ows and backwater effects f or the per iod of 20 August t o 20 Septembe r
at Side Channel 21 f or Passage Reach IX.

Mainstem flow at Gol d Cr eek (c f s )
Natural4 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 (c f s) 3.6 9.8 16. 2 18. 2

Amount of ppt needed for basin
area of .52 mile' (in) .16 .44 .73 .82

% Exceeded based on total
daily ppt and groundwater 4 1 . 5 0

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

Backwater % exceeded for
mainstem discharge of
d cf s d d d d

Maximum % exceeded 71 100b .5 0

a Na t ur a l flows identified by 50 percent exceedance mainstem discharge of 15 , 000
cfs (ADF&G 1984c)

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

d Breaching occurs prior to backwater effects
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Table A49. Required flow, passage r eac h flows and pe r cent exceedance of successfu l
passage due to groundwate r and surface water discharges , breaching

• flows and backwat er e f f ec ts for the pe riod o f 20 Au gust to 20 September
a t Si de Channel 21 for Pas sage Reach X.

•
•
•
•
,
,
,
,
I

I

,

Mainstem flow a t Go ld Creek (cf s)
Na tur a l S 12000 9000 8000

Groundwater & Sur f ace wate r

Required f l ow (cf s) 5
c

5 5 5

Groundwater ba seflow (cf s )
corresponding to specified
mains tem flow 12.5 7. 8 2.9 1.4

Surface water necessary f or
passage (cfs) 0 0 2. I 3.6

Amount of ppt needed for basin
area of .5 2 mile' ( i n) 0 0 .09 . 16

% Exceeded based on to tal
dai l y ppt and groundwater 100 100 9 5

Breaching % exceeded for
controlling discharge of
24 , 000 cfs 12 0 0 0

Backwater % exceeded for
mains t em discharge of
d cfs d d d d

Maxi mum % exceeded 100 100b 9 5

a Na t ur a l flows i den t i f i ed by 50 percent exceedance mains tem discharge of 15,000
cfs (ADF&G 1984c )

b For Case EV . t he mai nstem discharge period of 18000 cfs will not assist pas sage
through PR X

c Required flow estimated assuming that requ i red flow· a t upstream PR i s
sufficient for passage at downstream PR

d Br eaching occurs prior to backwater e f fects
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APPENDIX B

Detailed Mitigation Costs
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APP END IX B

Deta i led Mitigation Cos t s

Chapt e r 3 outlines mitigation proposals for several sloughs and a side

channel. This appendix presents the costs for the various mitigation

measures presented.

Costs for these proposals are preliminary and are bas ed mostly on past

experience in different projects. A major cost . and one difficult to

evaluate consists of mobilizing eq.1ipment. ma t e ria l s and men to the

sites. These cos t s are based on using the Alaska Railroad to

transport much of the equipment and materials. Details regarding

loading and unloading and delays with the railroad have not been

evaluated completely.

Side Channel 21 and Slough 21 do not have access to the railroad or

other land transportation during the construction season. Three

alternatives exist to mobilize equipment to this site.

,
I) Pelicopter : Advantages

Di sadvant a ges are very

equipment size.

in timing.

high cost

speed and scheduling.

and severe limit of

,
,
,
,

2)

3)

Barge: Advantages in lower costs, some ability to schedule

and operate efficiently. Disadvantage of shallow draft in

river, equipment size may be limited.

Mobilizing during winter: Advantage of getting large

equipment and supplies into work site by transport over

river ice. Disadvantages are posed by long lead time to

mobilize materials, tying up equipment for one ye a r before

demobilization could be completed.

,
I'

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.



TOTAL COSTS OF MITIGATION MEASURES FOR SLOUGH 8A
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Slough 8A

1 Slough Mouth Excavation
Labor
Equipment
Mobilization/Demobilization
Engineering/Management

Tot al

1 Wing Deflector
Labor
Equipmen t/Mat erials
Mobiliza tion/Demobilization
Enginee r i ng/Manag ement

Tot al

Excavation of 6 Passage Reaches
Labor
Equ i pment /Ma t e r i a l s
Mobi lization /Demohili za t i on
Enginee r ing/Management

Tot a l

Buildup of 2 Slough Berms
Labor
Equipment
Mob i lization/Demobilization
Engineering/Management

Total

6,000
8,000
7,000
5,000

$ 26 ,000

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

$ 24 , 000

2 , 000
3, 000
2, 000
3 , 000

$ 10,000

120,000
40 ,000

2 ,000
3,000

$ 295,000

$355.000
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Slough 9

1 Rock Weir
Labor
Equipment/Materials
Mobilization/Demobilization
Engineering/Management

Total

1 Buildup of Sl ough Berm
Labor
Equipment
Mobilization/Demobilization
Gravel and Core Processing
Engin~ering/Management

Total

20 Log Bar r i ers
Labor
Materials /Equipment
Mobilization/Demobilization
Engineering/Management

Total

Excavation of 2 Passage Reaches
Labor
Materials/Equipment
Mobilization/Demobilization
Engineering/Management

Total

1 Slough Mouth Excavation
Labor
Equipment
Mobilization/Demobilization
Engineering/Management

Total

9,00 )
14 ,000
8 ,000
6,000

$37, 000

60,000
20 , 000
10,000
40 ,000
20,000

$150 ,000

20,000
2, 000
2, 000
6,000

$30,000

2,000
1,000
2,000
2, 000

$7 ,000

6,000
8,000
7,000
5,000

$26,000

IT

IT

TOTAL COSTS OF MITIGATION MEASURES FOR SLOUGH 9 $250,000
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Slough 9A

1 Buildup of Slough Berm
Labor
Equipmenr
Mobilizarion/Demobilizarion
Gravel and Core Processing
Engineering/Managemenr

Toral

Excavarion of Enrire Slough
Labor
Equipment/Materials
Mobilization/Demobilizarion
Gravel Processing
Engineering/Managemenr

Total

60 ,000
20 , 000
10,000
40 . 000
20 , 000

6 , 000
7 , 000
5.000

55.000
3,000

$150 , 000

$76,000

r
I

r
r
r
r

r
I

I

TOTAL COSTS OF MITIGATION MEASURES FOR SLOUGH 9A $226,000
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Slough 11

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

Total

Bank Stabilization 1000 ft
Labor
Materials/Equipment
Mobi l i za t i on /Demobi l i za t i on
Engi nee r i ng/Management

Total

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

Total

15 Log Barriers
Labor
Materials/Equipment
Mobilization/Demobilization
Engineering/Management

Total

18,000
28,000
8,000
7.000

S61,OOO

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

S25,OOO

6,000
7. 000
5,000
5.000
3,000

S26,OOO

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

S24, OOO

r

r

r

r

1 Buildup of Protective Berm
Labor
Equipment
Mobilization/Demobilization
Gravel and Core Processing
Engineering/Management

Total

TOTAL COSTS OF MITIGATION FOR SLOUGH 11

60.000
20,000
10,000
40.000
20. 000

S150 ,OOO

S286,OOO
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Upper Side Channel 11

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

Total

Buildup of Protective Berm
Labor
Equipment
Mobilization/Demobilization
Gravel and Core Processing
Engineering/Management

Total

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

60,000
20,000
10,000
40,000
20,000

$26,000

$150,000

r
I

I

r
r
r
r

J

TOTAL COSTS OF MITIGATION FOR SIDE CHANNEL 11 $176,000
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Side Channel 21

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

Total

7 Wing Deflectors Bank Stabilization
Labor
Materials/Equipment
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

$45,000

$240 ,000

I

I

I

1

Ii

. TOTAL COSTS OF MITIGATION MEASURES FOR SIDE CHANNEL 21 $285,000
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Slough 21

Excavat ion to Lower Slough Profi le
Labor
Equipment /Materials
Mobil i za t i on/Demobi l iza t i on
Oversize Substrate Removal
Engi nee r i ng/ Management

Tot al

Water Supply System
Labor
Materials/Equipment
Piping
Mobilization/Demobilization
Engineering/Management

Total

5,000
6,000
5 ,000

10,000
8 ,000

55,000
30 ,000

9 ,000
20 , 000
20,000

$34, 000

$134 ,000

I

I

I

I

TOTAL COSTS OF MITIGATION MEASURES FOR SLOUGH 21 $168 , 000
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Slough 21

Excavat ion to Lower Slough Profi le
Labor
Equipment /Materials
Mobil i za t i on/Demobi l iza t i on
Oversize Substrate Removal
Engi nee r i ng/ Management

Tot al

Water Supply System
Labor
Materials/Equipment
Piping
Mobilization/Demobilization
Engineering/Management

Total

5,000
6,000
5 ,000

10,000
8 ,000

55,000
30 ,000

9 ,000
20 , 000
20,000

$34, 000

$134 ,000

I

I

I

I

TOTAL COSTS OF MITIGATION MEASURES FOR SLOUGH 21 $168 , 000
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Curry Slough Development
Proragation System

Labor
Equipment/Materials
Pipe
Gravel Processing
Mobilization/Demobilization
Engineering!Management

Total

Curry Station Development
Propagation System

Labor
Equipment Materials
Gravel Processing
MobilizationDemobilization
Engineering/Management

Total

135,000
80,000

100,000
30,000
35,000
70,000

15,000
35,000
8,000

10 ,000
13,000

$450,000

$81,000
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INTERIM MITIGATION PLAN

FOR ARCTIC GRAYLING HABITAT

IN THE IMPOUNDMENT AREA
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1 - INTRODUCTION AND BACKGROUND

The primary long-term impact associated with the filling of the Watana

and Devil Canyon reservoirs is the loss of clear-water tributary

habitat (Acres American 1983). The tributary habitat that will be

inundated currently supports a substantial populatio~ of Arctic

grayling, estimated to be at least 16,300 fish in 1982. Aquatic

habitats within the reservoirs are not expected to support a signi­

ficant grayling population.

In the impoundment area, Arctic grayling was selected as the

evaluation species for mitigation because of its abundance in the

area, its sensitivity to impacts during all seasons and life stages,

and its desirability as a sport fish. Measures to avoid, minimize,

rectify or reduce the anticipated loss of spawning and Arctic grayling

habitats are considered infeasible (Acres American 1983). Therefore,

measures to compensate for the loss of Arctic grayling habitat are the

options being considered for impoundment mitigation planning.

Impoundment mitigation options to compensate for lost Arctic grayling

habitat were outlined in Exhibit E, Federal Energy Regulatory

Commission License Application (Acres American 1983) and included :

(1) funding of research on Arctic grayling propagation technology;

(2) hatchery propagation of Arctic grayling and the subsequent

stocking of the reared fish (i.e. fingerling); (3) stocking of

hatchery-reared rainbow trout if Arctic grayling propagation proved to

be technically infeasible; and (4) the introduction of rainbow trout

into the Devil Canyon reservoir. Agency comments on the

hatchery-rearing of Arctic grayling were generally negative and

concluded that grayling production in Alaska must be considered

experimental and compensation must b~ judged as speculative (ADF&G

1983c). Reasons for this position were: (1) the lack of a reliable

egg source; (2) low survival from the green egg to fry stage;

(3) unsuccessful attempts to rear grayling fry to fingerling in

hatcheries; and (4) the inability to evaluate survival of stocked fry

because of their small size.



1

n

JI

(j

Ii

I

lJ

I ,

2 - Mitigation Options

2.1 - Rainbow Trout

Rainbow trout is the species being considered for primary compensation

for lost Arctic grayling habitat. A rainbow trout propagation and a

stocking program has documented success in Alaska and there is a high

demand for the species by sport anglers.

It appears that Devil Csnyon reservoir may be too turbid to

successfully grow rainbow trout to a desired size. Turbidity levels

in Devil Canyon reservoir sre expected to be in the rsnge of

40-50 NTUs with light penetrating about one meter into the water

column (Tom Stewart, Harza-Ebasco, pers. comm. 1984). Primary

production in Devil Canyon reservoir is expected to be low as a result

of the turbidity levels. Becsuse the success of a stocking program of

rainbow trout in Devil Canyon reservoir is uncertain, it may be

desirable to monitor the reservoir limnology and resident fish

populations that will occur naturally before initiating a stocking

program for any species.

Sport fishing opportunities would be available to a larger number of

people if fish were stocked near population centers. Additionally,

stocking sites can be chosen that will have a higher probability of

success than Devil Canyon reservoir. Rainbow trout have been

successfully stocked in numerous lakes in the Matanuska-Susitna Valley

area (Larry Engel, ADF&G, Palmer, pers. comm. 1984). Case histories,

cost analyses and stocking areas for a rainbow trout stocking program

will be discussed in the impoundment mitigation plan scheduled for

1985.

2.2 - Arctic Grayling

Arctic grayling stocking is desirable because of "in-kind" replacement

for lost spawning and rearing habitat. In 1984, significant progress

was made- in Arctic grayling propagation technology. About 100,000
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grayling fingerling (approximately 50 to 60 mm) were reared at Clear

Hatchery (D. Parks, ADF&G Hatchery Manager, Clear, Alaska, pers. comm.

1984). Feeding experiments with various kinds of commercial feeds ,

automatic feeders, and increased light intensity are factors that were

thought to be important in the successful rearing of grayling

fingerling . The survival rate was about 70 percent from

emergent sac-fry to 2 gram fingerling for one experimental

group, which is about seven times greater than previous survival

rates for emergent sac-fry to fingerling.

Because significant progress in Arctic grayling propagation technology

is being made and the desirability of "in-kind" replacement, grayling

is still considered a primary candidate species for compensation . The

impoundment mitigation plan scheduled for April 1985 will discuss

propagation technology for Arctic grayling and examine areas that need

further research, such as brood stock development, commercial feeds ,

vitamin deficiencies, disease problems, stocking evaluation. $t ocki ng

areas.
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