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Studv Historv: The project efforts were initiated in 1994 (Project 94139A1) as a result of 
surveys (Restoration Study 93063 - Survev And Evaluation Of Instrearn Habitat And Stock 
Restoration Techniques For Wild Pink And Chum Salmon) conducted on Kodiak Island which 
evaluated instream habitat and stock restoration techniques for wild salmon stocks. The 
emphasis of this evaluation was to improve or develop spawning habitat at systems with barriers 
to salmon passage which have historically prevented access. Surveys focused on systems which 
were directly impacted or were located in proximity to areas impacted by the Exxon Valdez oil 
spill with the intent of mitigating for injured spawning habitat. Data collected fiom these 
surveys were analyzed, including a cost to benefit analysis to determine the most effective 
mitigation techniques for Kodiak Island salmon systems. As result of these surveys, the Exxon 
Valdez Oil Spill Trustee Council selected Little Waterfall Creek as a site for spawning habitat 
mitigation. An annual report was not required for FY 94, since bypass modifications 
(construction) were delayed until FY 95. The project was continued under Restoration Project 
95 139A1, the subject of this annual report. 

Abstract: In FY95, pre-construction pink (Oncorhynchus gorbuscha) and coho salmon 
(Oncorhynchus kisutch) production parameters were assessed, final engineering surveys 
completed, and design for bypass improvements finalized. In addition, engineering documents 
were completed for the contract bidding process, and the contract was awarded to Seacoast 
Construction. Construction was scheduled to begin in July, and be completed near the end of the 
fiscal year, but was delayed due to high water events that prevented work. Thus, construction 
did not begin until FY 96, and was completed in November. This work is expected to facilitate 
increased spawning habitat use by pink and coho salmon, thus will increase salmon production to 
optimum levels in ensuing years. Since encumbered FY 95 funds were used for the construction 
work in FY 96, the results are included in this report. 
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EXECUTIVE SUMMARY 

Introduction 

This report describes the progress of restoration activities at Little Waterfall Creek which were 
intended to provide for replacement of lost salmon spawning habitat and harvest opportunities 
due to impacts from the Exxon VaIdez oil spill. The oil spill severely restricted commercial 
salmon fishing in most locations near Afognak and Kodiak Islands, impacting local economies. 
This project resulted from feasibility studies in the affected areas which identified salmon 
systems with spawning habitat not fully utilized due to barriers to migration. Little Waterfall 
Creek was selected for restoration, focusing on correcting limitations to an existing barrier 
bypass, and providing access for pink and coho salmon to -80% of the system's spawning 
habitat. 

Little Waterfall Creek, located on northern Afognak Island has historically been a significant 
pink salmon producer since the installation of three bypass structures allowed access to 
previously inaccessible spawning habitat. The largest bypass, however, has not performed as 
expected and much of the habitat upstream was not utilized by pink salmon (only 19% of the 
average run from 198 1 - 1995). Coho salmon escapements are not well documented, however, 
few (47 of the 95 total escapement in 1994) have been observed upstream of this bypass. 
Juvenile production information available (preemergent fry indices) indicated poor production 
upstream of the bypass, likely due to underutilization of spawning habitat but also influenced by 
poor egg survival. 

The primary focus of this project was to improve the design of the bypass which is limiting 
access to upstream spawning habitat. In addition, adult and juvenile pink and coho salmon 
production data, necessary to assess pre- and post- project affects were assessed, including 
summation of data previously collected as result of ADF&G supplementation activity. 

Methods 

Engineering surveys determined that the deficiencies of the bypass included too steep of a grade 
(27%), insufficient number and placement of resting pools and excessive water velocity. 
Options for reduction of grade, adding resting pools, and decreasing water velocity were then 
addressed. In 1994, preemergent fry sampling was conducted in sites upstream and downstream 
of the bypass to determine a relative index of fry abundance. In addition, in 1995, minnow 
trapping was conducted to assess relative abundance of juvenile coho salmon rearing in the creek 
at similar upstream and downstream habitats. Pink salmon escapement abundance and 
distribution has been documented in Little Waterfall Creek for most years since 1968 while coho 
salmon escapements and system distribution has been sporadic, however, were more completely 
assessed in 1994. In 1995, final design and specifications were completed to improve the bypass 
with invitations for bids submitted and a contract awarded to Seacoast Construction Company. 



Construction was delayed until FY 96, thus post project assessment of adult and juvenile salmon 
production has not been undertaken. 

Results and Discussion 

A design was developed to modifjr the lower section (60') section of bypass including reduction 
of the grade to 17%, adding two aluminum resting pools, converting the entrance pool to a 
resting pool, adding a downstream -7 m (20') section of 20% grade Alaska steeppass and an 
aluminum entrance tank. The design also included steeppass staggered sections at entry and exit 
points from the resting pools to decrease water velocity in the bypass. Lastly, the design 
recommended modifiing the grade of the upper 7 m (20')section of steeppass to 19%. 

The completed modifications (in November 1995) provide slopes within the recommended 
specifications for pink and coho salmon bypass use, at 20% or less, for all sections, compared to 
27% prior to the project. Water velocity is expected to be stable in the steeppass runs with 
resting pool velocities greatly reduced, as a result of staggered steeppass runs. The addition of 
two resting pools and modification of the previous entrance tank into an additional resting pool is 
expected to increase fish endurance and allow steady movement through the bypass. 

Pre-emergent sampling at Little Waterfall Creek indicated higher abundance of pink salmon 
fi-y in habitat downstream (68%) of the largest barrier falls compared to upstream habitat (32%) 
in 1994. Previous years data were similar, however, for several years no pink fry were captured 
in upper habitat. Fry per square meter indices show similar distribution trends, however, the 
overall system index has declined by eight-fold, with the lowest estimate occurring in 1994 (77.9 
fry/m2). The distribution in 1994 was higher in upper (39.5 fry/m2) habitat than lower (37.4 
fi-y/m2) habitat which has declined by fifteen-fold since 1982. The decline of preemergent fiy 
may be related to the high density of spawners in the lower habitat. However, Kodiak pink 
salmon systems are highly influenced by environmental conditions, thus seasonal fluctuations in 
stream hydrology at Little Waterfall Creek such as frequent freshet events likely affects egg-to 
fry survivals. Thus, the decline of fi-y indices in the downstream habitat, may be influenced by 
both spawner density and environmental conditions. Coho fiy have not been captured in any 
years pre-emergent samples, however, were captured while minnow trapping in 1995 with catch 
per unit effort (CPUE) similar for both upstream (0.18 catch per unit effort) and downstream 
(0.15 catch per unit effort) habitat. The absence of pre-emergent coho salmon fry is likely a 
result of low escapements and sampling location and frequency. 

In 1994, Little Waterfall Creek escapement surveys documented 47 (49%), of the 95 coho 
salmon counted, distributed upstream of the third barrier falls. The largest recorded coho 
salmon count prior to this project was 65 (1 984), with a mean count from 198 1-1995 of 26. A 
larger proportion (60%) of coho salmon have migrated to upstream habitat by way of the 
bypass compared to pink salmon (1 9%), however, additional escapement distribution 
information is required to further assess coho salmon trends. Prior to completion of the three 



barrier bypasses (1 968- 1980), pink salmon escapement averaged 5,179 with none observed 
upstream of the third barrier. The post- bypass escapement (1981-1995) has averaged 60,665, 
with 1 1,442 (1 9%) distributed to upper spawning habitat. Odd year pink salmon escapements to 
the upper habitat have, generally, been larger than even years and correspond to the system 
escapement trends. Density likely influences bypass use however, does not appear to explain 
the variation in upper habitat use for all years which is a probable result of design limitations 
that inhibit consistent migrations. 

Pink and coho salmon returning to Little Waterfall Creek in 1996 and ensuing years are 
expected to have improved access to the primary spawning habitat upstream (-17,000 m2 ) of 
the barrier bypass which is predicted to support 24,000 pink and 2,700 coho salmon. At this 
seeding level, a harvestable surplus of an additional 24,000 pink and 4,000 coho salmon is 
expected to be available to fishers. The Little Waterfall coho salmon harvest has been minimal, 
thus a new harvest opportunity will be afforded. The seeding of spawning habitat by coho 
salmon at current escapement levels (-1 00 in 1994) is expected to be slow, until optimum 
escapement levels are reached. Further evaluation of supplementation techniques such as lake 
stocking may be necessary to increase coho salmon escapements. Little Waterfall Lake, 
located upstream of the barrier falls may provide opportunity to increase coho salmon 
escapements. Rearing habitat, indigenous species interactions, and other supplementation 
criteria will need to be addressed if this option is considered. 

INTRODUCTION 

Following the Exxon Valdez oil spill (EVOS) in 1989, several beaches on Afognak Island were 
heavily oiled and remained oiled in 1990 (Willette et al. 1994; Figure 1). Little Waterfall Bay 
(Little Waterfall Creek drainage - stream number 25 1-822) was directly impacted by oil (Figure 
2). Similar impacts in Prince William Sound (PWS) damaged salmon stocks (Willette et al. 
1994). 

This project began as result of surveys (Restoration Study 93063) conducted on Kodiak Island 
which evaluated instream habitat and stock restoration techniques for wild salmon stocks 
(Willette et al. 1994). The emphasis of this evaluation was to improve or develop spawning 
habitat at systems with barriers to salmon passage which have historically prevented access. 
Surveys focused on systems which were directly impacted or were located in proximity to areas 
impacted by the EVOS with the intent of mitigating for injured spawning habitat (Figure 1). 
Data collected from these surveys were analyzed, including a cost to benefit analysis (Hartman 
and Richardson 1993), to determine the most effective mitigation techniques for Kodiak Island 
salmon systems. As result of these surveys, the Exxon Valdez Oil Spill Trustee Council selected 
Little Waterfall Creek as a site for spawning habitat mitigation. 

Barrier bypass (fish ladders) projects have been used extensively on Afognak Island (Figure 3) 
to restore and enhance sockeye (Oncorhynchus nerka), coho (0. kisutch) and pink salmon (0. 



gorbuscha) runs (Honnold 199 1 ; Honnold and Edmundson 1993 and Edmundson et al. 1994). 
For example, the Laura Lake sockeye and coho salmon runs were initially started, and currently 
sustained, by two bypasses which enable spawner access to underutilized habitat (Honnold and 
Edmundson 1993). Similarly, pink salmon production at Little Waterfall has been significantly 
improved through bypasses and increased spawning habitat use (Honnold 199 1). 

Three barriers in Little Waterfall Creek have been bypassed with structures allowing increased 
pink and coho salmon passage to previously unused spawning habitat (Edmundson et al. 1994; 
Figure 4). Pink salmon escapements at Little Waterfall have averaged 39,600 from 1968-1995, 
with a pre-bypass (1 968-1 980) average of 5,200 compared to a post-bypass (198 1-1995) 
average of 60,600 (ADF&G unpublished data). Although the system has benefited from the 
installation of the barrier bypasses, as indicated by the increased pink salmon escapement, the 
largest barrier bypass structure has not operated efficiently and has impeded salmon passage into 
the largest portion of spawning habitat (Willette et al. 1994). Since the installation of this 
bypass, pink salmon escapement to upstream habitat has averaged 1 1,400. Coho salmon 
escapement data is incomplete due to enumeration deficiencies (ADF&G unpublished data), 
however, foot survey counts have ranged from no salmon (several years from 1980 -1993) to 95 
(1 994). Juvenile production data parallels the adult escapement data with pink fry abundance 
indices less upstream of the bypass (0.54 fiy/m2 in 1986; 95.5 fry/m2 in 1992) compared to 
downstream (338.1 fry/m2 in 1986; 224.9 fry per m2 in 1992). Coho fry have not been identified 
during any pre-emergent sampling efforts. However, coho fry were observed rearing above (0.18 
catch per unit effort) and below (0.15 catch per unit effort) the barrier as indicated by minnow 
trapping in 1995 (ADF&G unpublished data). 

Barrier height, the quality and quantity of spawning habitat above barriers, and the degree of 
utilization of available spawning habitat significantly affects the efficiency and cost effectiveness 
of barrier bypasses (Willette et al. 1994). Habitat utilization rates are often considerably less 
than estimated capacity (McDaniel 198 1). Previous evaluation of the habitat above the bypass, 
using methods as described by Olsen and Wenger (1991) characterized the useable habitat 
(Chambers et al. 1955) comprising approximately 80% (-17,000 m 2, of the total stream habitat 
(Willette et al. 1994). Using a 1 : 1 sex ratio, and an optimum female density for pink and coho 
salmon of 0.7/m2 (Heard 1978) and 0.08/m2(~heng et al. 1990), respectively, approximately 
24,000 pink and 2,700 coho salmon can be supported by the available spawning habitat upstream 
of the bypass. At optimum colonization levels, resultant production is estimated to provide a 
harvestable surplus of approximately 24,000 pink salmon (Willette et al. 1994; Table 1). 
Originally, coho salmon production at full seeding of the upstream habitat was estimated to 
provide - 15,000 fish for harvest (Willette et al. 1994). However, egg-to-smolt survival 
assumptions (7.4%) were derived from sockeye salmon survival data (Honnold and Edmundson 
1993). Survival of stream-rearing juvenile coho salmon (1 -2%) is much less than that of lake- 
rearing sockeye (Bradford 1994; Table 1). This lower survival may be related to their aggressive 
territorial behavior and may result in exclusion of rearing opportunities. Thus, coho production 
as a result of improved access to upper spawning habitat is revised to -5,400, of which -3,000 
would be harvested. The original cost to benefit data indicated that this project would have long 



term benefits greater than costs of production (Hartman and Richardson 1993). Lower coho 
salmon survival, however, would decrease the cost to benefit ratio but would still, likely, provide 
future benefits in excess of project costs. 

Table 1. Spawner density, fecundity, survivals and exploitation rates used as planning 
assumptions to forecast pink and coho salmon production benefits for Little 
Waterfall Restoration project. 

Parameter Mean Source (Area) 

Pink Salmon 

Optimum female density (#lsq.m) 0.7 Heard (1978) 
Average fecundity 1858 PWS(PWS aquaculture assoc. 1991 ) 
Egg-fry survival (%) 6.4 SE Alaska (unpublished ADF&G data) 
Marine survival rate (%) 3.1 Alaska (Sharr et al. 1993) 
Exploitation rate (%) 54 Kodiak (unpublished ADF&G data) 

Coho Salmon 

Optimum female density (#/sq.m) 0.08 Sheng et al(1990) 
Average fecundity 4835 Alaska (ADF&G unpublished data) 
Egg-smolt survival (%) 2.0 Bradford (1 994) 
Marine survival rate (%) 4.1 Washington, California (Willette et al 1994) 
Exploitation rate (%) 75 Chapman (1986) 

The result of an evaluation of the design and operation of the largest bypass structure determined 
several deficiencies, impacting salmon passage (Willette et al. 1994). The grade of the bypass 
(27%) was considered too steep (Bruce McCurtain, ADF&G, personal communication). For 
example, a slope of 22% or less is recommended for sockeye salmon when resting pools (similar 
to those at Little Waterfall) are employed (Blackett 1987). Pink salmon, a less vigorous fish, 
may require even less slope (Honnold 199 1). Thus, the existing data indicated that the gradient 
of this bypass should be reduced by modifying the existing concrete resting tanks and extending 
the lower portion of the bypass, as well as adding two new tanks for improved resting 
opportunity (Honnold 1995; Figure 5). 

In 1994 (FY 94), pre-construction production parameters were assessed, including pink and 
coho salmon escapements and egg-to-fiy abundance indices, engineering surveys were 
completed, and the initial design for bypass improvements developed (Honnold 1995). 



Similarly, in 1995 (FY 9 9 ,  additional escapement and juvenile production data were collected, 
including initial coho stream rearing information, final engineering documents were completed 
for the contract bidding process, and a contract was awarded to Seacoast Construction (Honnold 
1996). Construction, however, scheduled to begin in July 1995, and be completed by 
September, was delayed due to poor work conditions as result of high water events. Thus, 
construction did not begin until October (FY 96), and was completed in November 1995. The 
delay in construction prevented evaluation of the bypass since annual Little Waterfall Creek 
salmon runs were complete by mid-October. 

OBJECTIVES 

1). Develop the most effective methodology to achieve the required barrier bypass 
improvement and acquire the appropriate permits. 

2). Determine pre-construction juvenile salmon production parameters, including egg-to-fry 
survival and rearing relative abundance. 

3). Delineate pre-construction coho spawning habitat usage. 

4). Facilitate bypass improvement by awarding contract for construction, and supervising 
implementation. 

5). Evaluate the success of the project by determining salmon spawning numbers and juvenile 
salmon relative abundance in habitat upstream of the improved bypass. 

6). Provide necessary documentation of project progress and results. 

METHODS 

1). Develop the most effective methodology to achieve the required barrier bypass 
improvement and acquire the appropriate permits. 

Surveys were conducted as part of Restoration Project 93063 to develop a design to improve 
the most upstream barrier bypass at Little Waterfall Creek (Willette et al. 1994; Figure 6). The 
initial design determined the necessity of modifying the existing resting pools and adding on 
additional sections of steeppass to lower the grade from 27% to 20-25% (Figure 5). The lower 
grade selected was based on observed salmon performance at Frazer Lake fishpass (Blackett 
1987) and at the downstream bypasses at Little Waterfall Creek, as well as other pink salmon 
systems on Afognak Island (Honnold 1991). Resting areas, water velocity, and other 
hydrological parameters were considered (Bruce McCurtain, ADF&G, Anchorage, personal 
communication). Final engineering data were collected in FY95 for development of a specific 



design to achieve the required barrier bypass improvement. This data included as-built 
elevations, existing bypass specifications, and photographs. Blueline drawings were developed 
outlining modifications to the lower -20 meter (60') section of bypass. The FY 95 funding 
level was determined to be only sufficient to complete work on this section of the bypass. 
Alternate blueline drawings were also completed specifying modification to the upper -7 meter 
(20') section of bypass. To assure the success of the project it was deemed prudent to 
incorporate the alternative plan into the overall modification schedule. Thus, additional funds 
were requested for FY 95 to enable this construction to proceed. 

Lastly, land use approval was requested from Afognak Joint Ventures, and ADF&G habitat 
permits were reviewed for compliance. 

2). Determine pre-construction juvenile salmon production parameters, including egg-to- 
fry survival and rearing relative abundance. 

In 1994, prior to fry emergence, spawning redds downstream and upstream of the barrier were 
sampled for a relative index of fry abundance (Donnelly 1983; Swanton et al. 1993) and egg-to- 
fry survival. Ten redds, in both locations, were sampled as described by White (1980; 1986) to 
capture eggs and fry and enumerate by species (Swanton et al. 1993; White 1988; McNeil 1964). 
This data collection was intended to assess baseline parameters prior to bypass improvement. , 
Analysis-of-variance (ANOVA) or analysis-of-covariance (ANOCOVA) will be used once 
sufficient data is collected after bypass improvement completion to test for pre- and post- bypass 
improvement differences in emergent fry indices and egg-to-fry survivals, depending on which 
statistical method is appropriate (Ivan Vining, ADF&G, Kodiak, personal communication). 

The relative abundance (catch per unit effort) of juvenile coho salmon rearing downstream and 
upstream of the barrier was assessed in 1995. Sampling locations (Figure 4) were established 
in 1995 with two baited minnow traps (Gray et al. 1984; Kyle 1990) set once a month from 
June through August at each site. All juvenile fish captured after a - 24 hour trapping period 
were enumerated by species and released. Juvenile coho salmon catch per unit effort (CPUE) 
was calculated for each trapping period for upstream of bypass and downstream of bypass 
comparison. Again, once sufficient data is collected post bypass construction, ANOVA or 
ANOCOVA will be used to test for pre- and post- bypass improvement differences in coho fry 
CPUE, depending on which statistical method is appropriate (Ivan Vining, ADF&G, Kodiak, 
personal communication). 

3). Delineate pre-construction coho spawning habitat usage. 

Pre-construction coho spawning habitat usage was assessed in 1994 by conducting foot surveys 
of Little Waterfall Creek from 19 August through 19 September. Peak live counts were used to 
estimate coho salmon escapement in the system (Bruce Barrett, ADF&G, Kodiak, personal 
communication). The estimates were differentiated by habitat upstream and downstream of the 
barrier bypass. The documentation of pink salmon spawning habitat usage was completed 



previously as part of ADF&G annual enhancement monitoring (Honnold 1996). Historical 
trends of pink salmon escapement in the Little Waterfall system will be summarized in this 
report. Analysis of variance (ANOVA) or covariance (ANOCOVA) will be used once post 
project data is available to test for pre and post bypass improvement differences in indexed 
escapements, depending on which statistical method is appropriate (Ivan Vining, ADF&G, 
Kodiak, personal communication). In addition, pink salmon escapement variability (run 
strength; oddleven year differences) will be accounted for by comparing proportions of spawners 
upstream and downstream of the bypass before and after the improvements. Statistical analysis 
of this comparison will be defined once data is available. 

4). Facilitate bypass improvement by awarding contract for construction, and 
supervising implementation. 

The contract documents and specifications to modify the existing bypass at the third upstream 
barrier were completed in March 1995. The invitation for bids for the construction contract 
was submitted by the ADF&G, Division of Administration on April 17,1995 (Appendix 1). 
Sealed bids for furnishing labor, equipment and materials and to perform all work for the 
project were invited and opened publicly at ADF&G in Juneau on 02 June 1995. Seacoast 
Construction Company, Anchorage, Alaska was awarded the construction contract and 
submitted a "schedule of values," describing itemized costs, and a construction progress 
schedule to ADF&G engineering staff on 17 July 1995. The time period of completion of 
construction was 120 days upon awarding of the contract. In August, 1995 the contractor 
informed the ADF&G that the projected schedule could not be met due to logistical delays. 
Thus, a pre-construction meeting was held on 1 1 September in Anchorage at the ADF&G office 
to make alternate plans to complete the project prior to deteriorating fall weather. As a result of 
this meeting, the contract time was extended for 30 calendar days, with a completion date of 17 
November 1995. Also, the principal investigator was assigned project inspection duties. These 
duties included: 1) checking the contractor's performance for compliance with the technical 
specifications, drawings, work schedules and Labor Standards of the contract; 2) advising the 
contractor by issuing directives about any deviations from the contract; 3) reporting to the 
Contracting Officers Representative (COR) any refusal or failure by the contractor to comply 
with such contract provisions; and 4) keep progress reports and an official diary about all 
actions, and developments during the contract period. 

Although the construction was not undertaken until FY 96, this document will report on the 
result of the improvements to the bypass since funds were allocated for the work in FY 95. 

5). Evaluate the success of the project by determining salmon spawning numbers and 
juvenile salmon relative abundance in habitat upstream of the improved bypass. 

Since construction was delayed until FY 96, post project salmon production parameters were 
not assessed in FY 95. However, post-project salmon spawning habitat usage and juvenile 



salmon relative abundance in habitat upstream of the improved bypass will be determined in the 
same manner as previously described. 

6). Provide necessary documentation of project progress and results. 

The necessary documentation of project progress and results as outlined by the Trustee Council 
included presenting a project progress report at the annual Restoration Workshop, and attending 
the Supplementation Workshop sponsored by the Trustee Council in January 1995, and 
providing requested information in response to peer review comments. 

RESULTS 

1). Develop the most effective methodology to achieve the required barrier bypass 
improvement and acquire the appropriate permits. 

An engineering survey was conducted on 24 August 1994 to assess limitations to salmon passage 
at the most upstream barrier bypass. This survey provided as built dimensions and identified 
specific improvements in design to decrease slope and flow (Figure 5). The existing bypass was 
composed of a concrete entrance pool (5'x 5'x 5')' a -20 m (60') run of Denil-type (Ziemer 
1962; 1965) Alaska steeppass (Honnold 1991) at 26.5% grade, a concrete resting pool (5'x 5'x 
5'),a -7 m (20') run of steeppass at 27% grade, another concrete resting pool (5'x 5'x 5' with 7' 
base length), and open concrete channel at a 4% grade (Figure 6). The runs of steeppass entered 
and exited the entrance and resting pools without staggering. 

As result of the survey, blue line drawings were developed outlining proposed modifications to 
the lower section (60') section of bypass (Figure 7). These modifications included reduction of 
the grade to 17% , adding two aluminum resting pools (5' x 6'), converting the entrance pool to a 
resting pool and elevating to accommodate the decreased grade, the addition of a -7 m (20') 
section of Alaska steeppass (20% grade) downstream of the original entrance tank and the 
addition of an aluminum (4' x 4') entrance tank. The steeppass sections would be staggered 
upon entry and exit to and from the resting pools to decrease water velocity in the bypass. 

The cost estimate generated to complete the modifications to the lower run of the bypass was - 
$82,000. The allocated funding for the construction was $80,000. Since, a contingency of 10% 
was included, this funding level appeared adequate to complete the work. However, the 
improvements did not address the upper run of the bypass which was also at a grade (27%) 
which is considered too steep for salmon passage (Blackett 1987; Honnold 1991). Thus, a 
request was made to engineering staff to prepare an alternate plan to address this section of the 
bypass. Blue line drawings were completed (Figure 7) which proposed modifying the grade of 
the 7 m (20') steeppass to 19% by rock excavation, removing the downstream wall of the 
original "middle" resting pool, pouring a new concrete wall, and reinstalling the steeppass 
between the "middle" and "upper' resting pools at the desired slope. The estimated cost for this 



modification was -$12,000. Additional funds were requested to accommodate this alternate 
plan, which was approved by the Trustee Council in August 1995. 

On 15 June 1995, land use approval was requested by ADF&G for construction on the bypass at 
Little Waterfall Creek. Afognak Joint Ventures approved this request on 16 June 1995. The 
agreement allowed use of land in vicinity of the established ADF&G camp for temporary 
construction staging , housing, and modification work. In addition, fish habitat permit (FG 95-11- 
0307) previously acquired to complete barrier bypass modification was reviewed for compliance. 
The primary stipulations of the permit were: 1) streambank disturbance and 2) prevention of fish 
mortality caused by delay in migration. The construction did not result in streambank 
disturbance. Also, since the construction was delayed until November 1995, salmon migration 
delays did not occur. 

2). Determine pre-construction juvenile salmon production parameters, including egg-to- 
fry survival and rearing relative abundance. 

Little Waterfall Creek was sampled on 07 April 1994 to estimate pre-emergent salmon fry 
relative abundance (Table 2). Ten samples each were collected at sites upstream and 
downstream of the third most upstream barrier falls (Figure 4). In 1995, high flows and poor 
weather prevented sampling. Prior to this project, samples were collected at both upstream and 
downstream locations when time permitted (1 982, 1986, 1987, and 1992). In 1994, at 
downstream sample sites, 3 16 (68%) pink salmon fry were captured compared to 147 (32%) 
upstream of the barrier falls. The distribution of pink salmon fiy captured downstream (71%) 
and upstream (29%) of the barrier was similar in 1992, however, in 1982 (O), 1986 (2) and 
1987 (O), few fry were captured above the barrier. Estimates of fry per square meter have 
shown similar trends, except in 1994, when the indexed abundance at upstream sites was 39.5 
fry/m2 corn ared to 37.4 fry/m2 at downstream sampling sites. The abundance estimate in 1994 e (77.9 fry/m ) for both locations combined was the lowest for all years. Coho salmon have not 
been captured at any sample locations. 



Table 2. Little Waterfall Creek pink salmon pre-emergent fry sampling 1982 - 1994. 

a Actual number of pink fry enumerated from all digs; coho fry were not captured in 
any digs. 

b Estimated number of pink fry per square meters. 

Year Date # Digs % Digs 

wlfry 
1982 6-Apr 20 50 
1986 25-Mar 20 55 
1987 I-Apr 20 80 
1992 28-Mar 20 100 
1994 7-Apr 20 55 

Minnow trapping was conducted 30 June, 07 July and 23 August 1995 to assess the relative 
abundance of juvenile coho salmon rearing in Little Waterfall Creek. Twelve coho (0.18 
CPUE) salmon fry were caught upstream of the barrier compared to 10 captured (0.15 CPUE) 
at the downstream trapping location during 68.5 hours of sampling (Table 3). 

Table 3. Little Waterfall Creek minnow trapping results, 1995. 

Number of Pink Fry a 

U.stream % D. stream % 
0 0.0 2177 100.0 
2 0.2 1259 99.8 
0 0.0 458 100.0 

353 29.2 856 70.8 
147 31.7 316 68.3 

a Upstream and downstream of third most upstream barrier falls. 
b Catch-per-unit-effort. 

Indexed # of 
Pink Fry 

U.stream D. stream 

Hours 

Date Location a # Traps Fished 

Total 
Indexed # 
Pink Fry 

Catch 

Coho Fry CPUE Stickleback DV char 

0 585.61 585.61 
0.54 338.10 338.67 

0 246.40 246.40 
95.5 224.90 320.40 
39.5 37.40 77.90 

30-Jun Upstream 2 20.5 4 0.20 0 0 
Downstream 2 20.5 9 0.44 2 0 

7-Jul Upstream 2 24 5 0.21 0 2 
Downstream 2 24 1 0.04 1 0 

23-Aug Upstream 2 24 3 0.13 0 0 
Downstream 2 24 0 0.00 0 0 

Totals: Upstream 6 68.5 12 0.18 0 2 
Downstream 6 68.5 10 0.15 3 0 

Mean: Upstream 2 22.8 4.0 0.18 0 0.7 
Downstream 2 22.8 3.3 0.15 1 0 



3). Delineate pre-construction coho spawning habitat usage. 

A total of 95 live coho salmon were enumerated in Little Waterfall Creek on 19 September 
1994, with 47 (49%) distributed upstream of the third barrier falls (Table 4). High water 
events prevented coho escapement surveys in 1993 and 1995. ADF&G has previously 
documented coho usage, associated with pink salmon enhancement activities in the system. 
Counts, however, have been sporadic and often incomplete due to insufficient funding and 
weather constraints. The largest recorded coho salmon count prior to this project was 65 
(1 984), with a mean count from 198 1 - 1995 of 26 fish. Stream distribution was recorded in 1990 
and 199 1 when 1 1 (6 1 %) and 22 (7 1 %) coho were observed upstream of the barrier, 
respectively. Coho were also observed in the upstream areas in 1989 (22) and 1992 (34), 
however, overall system escapement is unavailable for those years. 

Pink salmon escapement has been documented fiom 1968 through 1995 (Table 4). Prior to 
completion of the three barrier bypasses (1 968- 1980), pink salmon escapement averaged 5,179 
with no fish observed upstream of the third barrier. The post bypass escapement (1 98 1 - 1995) 
has averaged 60,665, with 11,442 (19%) distributed to upper spawning habitat. In recent years 
(1 990's) pink salmon distribution to the upper reaches has varied considerably, with an 
escapement of 45,000 (45% of total) in 1993 compared to 6,500 and 8,300 in 1994 and 1995, 
respectively. Odd year pink saImon escapements to the upper habitat have, generally, been 
larger than even years and correspond to the entire system escapement trends. 



Table 4. Pink and coho salmon escapement estimates for Little Waterfall Creek, 1968- 
1995. 

a First two barriers bypassed with fish passes in 1979; third bypassed in 1980. 
b Foot or aerial survey estimates - 1968-76,1981,1988-89,1993-1995; weir counts - 1982-87, 

1990-92. 
Foot survey estimates upstream of third barrier bypass. 

nd = no data. 

Year 

1968 500 0 0 nd nd nd 
1969 nd nd nd nd nd nd 
1970 2,000 0 0 nd nd nd 
1971 nd nd nd nd nd nd 
1972 499 0 0 nd nd nd 
1973 nd nd nd nd nd nd 
1974 6 0 0 nd nd nd 
1975 7,000 0 0 nd nd nd 
1976 5,000 0 0 nd nd nd 
1977 nd nd nd nd nd nd 
1978 3,580 0 0 nd nd nd 
1979 7,150 0 0 nd nd nd 
1980 15,700 0 0 nd nd nd 
1981 61,193 1,100 2 3 nd nd 
1982 47,500 0 0 15 nd nd 
1983 21,700 1,600 7 5 nd nd 
1984 40,000 10,400 26 65 nd nd 
1985 1 19,200 1 9,800 17 0 nd nd 
1986 48,400 nd nd nd nd nd 
1987 29,100 nd nd 1 nd nd 
1988 49,680 n d nd nd nd nd 
1989 1 17,200 19,500 17 nd 22 nd 
1990 47,000 3,100 7 18 1 1  6 1 
1991 1 15,000 1 6,000 14 3 1 22 7 1 

1992 43,000 6,000 14 nd 34 nd 
1993 11 1,000 45,000 41 nd nd nd 
1994 23,000 6,500 28 95 47 49 

1995 37,000 8,300 22 nd nd nd 

Mean: 39,642 6,538 16 26 34 6 1 

Mecn6880: 5,179 0 0 nd nd nd 
Mecn 81-95 60,665 1 1,442 19 26 34 6 1 

Pink Salmon 

Total a Upstream t, % 
Coho Salmon 

Total a Upstream b % 



4). Facilitate bypass improvement by awarding contract for construction, and 
supervising implementation. 

A construction contract (IHC 95-001) was awarded to Seacoast Construction on 02 June 1995, 
based on the final specifications (Figure 7) for bypass modifications. The contractor submitted 
a "schedule of values" and the anticipated construction progress schedule on 17 July 1995. The 
contract amount was $72,5 13 and construction was estimated to be complete in 14 days upon 
mobilization and camp set up. Logistical delays, however, resulted in a revised schedule and 
extension of the contract for an additional 30 days. In addition, two "change orders" were 
included to accommodate installation of a cover for the existing resting pool, and aluminum 
channel top-ties for steeppasses furnished by ADF&G. This resulted in an adjustment of the 
contract amount to $74,168. 

The contractor and construction crew arrived on site at Little Waterfall Creek on 23 October 
1995. During the construction period, the project was inspected once on 01 November, 
however, the majority of the work was incomplete at that time due to high water conditions. 
The requirements of the contract, however, were being complied with at that time and all 
modifications were later complete by 17 November. On 06 March 1996 the completed bypass 
was inspected (Figure 8) and found to conform with the approved contract documents and all 
contract change orders. 

5). Evaluate the success of the project by determining salmon spawning numbers and 
juvenile salmon relative abundance in habitat upstream of the improved bypass. 

Post project salmon production parameters were not assessed in FY 95 since the bypass 
modifications occurred in FY 96 after salmon runs were complete. 

6). Provide necessary documentation of project progress and results. 

A project progress report was presented at the annual Restoration Workshop on 18 January 
1995 (Appendix 2). The project was peer reviewed in 1995 with comments forwarded to the 
Chief Scientist (Dr. Robert Spies) on 3 1 March 1995 (Appendix 3). Specific questions were 
addressed and forwarded to the Trustee Council on 14 June 1995 (Appendix 4). 

DISCUSSION 

The primary factor that has limited full utilization of spawning habitat upstream of the largest 
barrier falls at Little Waterfall Creek is inadequate passage through the bypass. The original 
design of the bypass did not provide proper slope or water velocity conducive to salmon use. 
Smaller bypasses located downstream of the bypass in question are readily used by pink salmon 
and have slopes of 20% (Honnold 199 1). Similarly, the Portage Creek fishpass with a 13% 
slope is used without difficulty by pink salmon (Honnold 1991). Other fishway evaluations 



indicate that sockeye, coho and chinook pass readily through bypasses with 13%-28.7% slopes 
(Slatick 1973; Gauley 1960; Gauley and Thomson 1962) , however, fish passage is not 
improved if slopes are reduced further (Gauly 1960). Antonnikov (1964) recommends a 22- 
25% slope to assure water discharge sufficient to attract fish to enter a bypass. Similarly, more 
recent assessment by Blackett (1 987) reported that sockeye, as well as chinook salmon ascend 
the Frazer Lake fishpass (22% slope) without difficulty. Pink salmon, a physically less 
vigorous fish, appear to need slopes in the 13-20% range, for optimum passage through 
bypasses. This is supported by the poor use of the exiting upstream bypass (1 9% passage) 
which is at 27% slope compared to the downstream bypasses with 20 % slope. 

A fishway (bypass) must be designed so that water velocities do not exceed the swimming 
capabilities of the target species (Ziemer 1965). Larger sockeye, coho and chinook salmon, 
can withstand high water velocity (1 3.4- 15.8 fps) however, smaller fish of these species may 
not successfully negotiate similar flows rates (Weaver 1962). In general, salmonids seem to 
prefer water velocity of approximately eight feet per second (fps) (Antonnikov 1964). For short 
duration's, velocities of 8 fps are not excessive (Ziemer 1965). Flows should also be sufficient 
to provide a minimum discharge from the bypass entrance of 3 fps to attract fish and resting 
areas with velocity not greater than 1 fps are necessary every 10 feet of vertical rise, depending 
on shape and length (Ziemer 1965). Insufficient number and poor location of resting pools also 
reduces salmon passage (Bruce A. McCurtain, ADF&G, Anchorage, person communication). 
Paulik et a1 (1957) reported that coho salmon are highly susceptible to fatigue in swimming 
performance tests and concluded that adequate resting facilities are necessary in fishways with 
water velocities exceeding 1.1 meters per second (3.61 fps) for any considerable distance. 
Blackett (1 987) noted that the resting tanks at Frazer Lake fishpass were beneficial for holding 
slower or descending salmon without blocking passage of other salmon. It is also necessary to 
provide consistent flow patterns in bypasses to allow for head increases, and stable water 
velocity. The design of the Alaska -type fishpass accounts for these head changes with bafnes 
reducing water velocity (Ziemer 1965). The original design of the most upstream bypass at 
Little Waterfall did not provide adequate water velocities for consistent pink salmon passage. 
Pink salmon swimming ability has been observed to be poor in the bypass during high flow 
events. Water velocity appeared to exceed the optimum for larger salmonid species during most 
conditions, and baffles were not always effective because of the excessive slope. Resting pool 
water velocity likely exceeded the recommended level (1 fps) due to the long steeppass section 
runs and pools not being staggered to break up the flow energy. In general, most of the 
literature does not address the limitations of pink salmon swimming ability with regards to 
bypass use, instead focusing on other salmonid species. The affected bypass was designed and 
constructed in the late 1970's when most performance parameters were gleaned from successful 
Chinook, steelhead, and coho projects. 

This project provided for modifications to the bypass to correct deficiencies in slope, water 
velocity, and number and location of resting pools. Slopes for all sections are now at 20% or 
less, compared to 27% prior to the project. Water velocity is expected to be stable in the 
steeppass runs with resting pool velocities greatly reduced, as a result of staggering of 



steeppass runs. The addition of two resting pools and modification of the previous entrance 
tank into an additional resting pool, all at the optimum spacing, is expected to increase fish 
endurance and allow steady movement through the bypass. The outflow at the new entrance 
pool is also predicted to provide the required attraction for salmon to enter easily. The alternate 
modification to the steepest, uppermost section of the bypass also reduces slope, velocity and 
provides resting pool requirements, thus, completes improvements to the entire bypass. 

The larger distribution of the pink salmon escapement in habitat downstream of the bypass has 
resulted in the production of more juvenile pink salmon in downstream habitat compared to 
upstream habitat as reflected in pre-construction pre-emergent data. Little Waterfall Creek fry often has one of the highest annual indices of pink salmon frylm on Afognak Island (Kevin 
Brennan, ADF&G, Kodiak, personal communication). However, the system index declined by 
eight- fold from 1982 to 1994 with indices of downstream spawning habitat declining by 
fifteen -fold. This may reflect habitat degradation due to the uneven distribution of pink 
salmon that spawn in the system. Approximately 80% of the systems spawning habitat is 
located upstream of the largest barrier bypass (Honnold 1995), however, average pink salmon 
distribution to this area has been only 19% of the total escapement. This indicates that 8 1% of 
the escapement utilizes only 20% of the spawning habitat. The declining index of pre-emergent 
fry may be related to the high density of spawners in the lower habitat. Swanton et a1 (1993) 
reported no conclusive evidence that the depression of pink salmon indices (fiylm2) for the 
Kodiak Island systems, overall, was directly caused by high spawner densities as a result of the 
1989 overescapements. However, the same study reported that Little Waterfall Creek exhibited 
the most negative #sdh/m2 (Standardized Residuals=(1990 fiy/m2 - historical mean fry/ 
m2)/standard deviation of historical mean fry/m2) of 23 Kodiak streams examined. Previous 
Kodiak Island studies suggested significant density dependent relationships for pink salmon 
populations for both egg retention and preemergent fiy response (Donnelly 1983; Eggers et a1 
1991). The relationship between spawner density and resultant fry produced is often highly 
influenced by environmental conditions for Kodiak pink salmon systems (Charles 0. Swanton, 
ADF&G, Kodiak, personal communication). 

Seasonal stream hydrology fluctuations likely affects egg to fry survivals at Little Waterfall 
Creek since the system is dynamic with frequent freshet events. Thus, the decline of fi-y/m2 
indices in the downstream habitat, may be influenced by both s awner density and P environmental conditions. Although the overall index of fiylm in 1994 was the lowest 
recorded for all years, the upstream habitat (above the largest bypass) index was greater than 
the downstream index. This change corresponds to the only brood year (1993) that the upper 
habitat was fully utilized by pink salmon spawners. 

The absence of coho salmon fry in pre-emergent samples is not unexpected with the low 
spawner numbers observed in the system. Additional samples in different locations may be 
necessary to document emergent coho salmon fry abundance indices. 



Coho salmon fry CPUE, a result of minnow trapping, in Little Waterfall Creek was slightly 
higher in the upstream sample location compared to downstream area. This data is considered 
minimal, with rearing relative abundance assessed for only one year. Sampling will be 
expanded in ensuing years to assess catch per unit effort over a longer period (June-September), 
in additional locations and with increased effort to enable more inclusive analysis. 

Coho salmon escapement surveys at Little Waterfall Creek have been limited due to funding 
and weather constraints, however, pink salmon escapements have been well documented. The 
escapement distribution to upper habitat indicates a larger proportion (60%) of coho salmon 
have migrated by way of the bypass compared to pink salmon (1 9%). The limitations of the 
bypass, previously discussed, appear to affect pink salmon migrations to a greater extent than 
coho migration. Coho salmon generally spend more time in fresh water during spawning 
migration (Donald "Tony" Chatto U.S. Fish and Wildlife Service, Kodiak, personal 
communication), thus more would be expected to eventually be observed in the upper habitat 
over time. In 1994 less than half (49%) of the coho observed were upstream of the bypass, 
which may indicate bypass performance limitations for this species as well. Additional 
escapement distribution information is required to further assess these trends. The small coho 
escapement at Little Waterfall Creek, compared to pink salmon, poses difficulty in assessment 
of bypass limitations. However, bypass modifications would be predicted to assist the 
migration to upper habitat, since slope and water velocity criteria of the pre-project bypass were 
at upper limitations for coho salmon. 

Pink salmon utilization of spawning habitat at Little Waterfall Creek has been greatly improved 
as result of the original bypasses, as indicated by a twelve-fold increase (5,000 to 60,000) in the 
mean escapement post-bypass completion. However, 80% of the spawning habitat is upstream 
of the largest bypass and has been fully utilized only once (1993) in 15 years. Generally, data 
indicates variable use of the upper habitat, however, larger escapements (odd year) have 
frequently resulted in greater utilization of the habitat upstream of the barrier. Thus, the present 
use of the bypass may be influenced by density. 

Fish vigor may be important to Little Waterfall pink salmon movements upstream (Roger 
Blackett, ADF&G retired, Kodiak, personal communication). Early retunzing fish, being more 
vigorous, may migrate through the bypass at greater rates. A tagging study conducted in 1991 
supported this theory, in part, when 45.3% of pink salmon tag recoveries from 25 July- 02 
August fish tagged at a weir located near salt water at Little Waterfall Creek, were observed in 
upper habitat (ADF&G unpublished data). Only 21% of fish tagged from 09-16 August were 
recovered in habitat upstream of the bypass. However, in 1992 when tagging was replicated, 
only 28% of fish tagged during the early period were recovered upstream of the bypass 
compared to 19% for later tagging. The escapement in 199 1 was 1 15,000 with 16,000 observed 
upstream compared to 43,000 and 6,000, respectively in 1992, indicating that density as well as 
escapement timing may have influenced the tagging results. Density, however, does not appear 
to explain the variation in upper habitat use for all years. In 1993, when 45,000 (41%) pink 
salmon were observed upstream, overall escapement was estimated at 1 1 1,000, however, in 



1984 and 1994, when 26% and 28% of the escapement, respectively, migrated to upstream 
habitat, the escapement levels were only 40,000 and 23,000, respectively. This indicates that 
density may contribute to bypass use, but does not solely determine migration variability. 
Variation in the bypass use is most likely a result of design limitations that inhibit consistent 
migrations. 

The problems identified with the design of the barrier bypass were corrected in 1995. The 
slopes of each of the steeppass runs are now within the recommended specifications for pink 
and coho salmon bypass use. Water velocity has also been stabilized, including resting pool 
additions. 

Pink and coho salmon returning to Little Waterfall Creek in 1996 and ensuing years are 
expected to have improved access to the majority of spawning habitat upstream of the barrier 
bypass. This habitat (-17,000 m2 ) is predicted to support 24,000 pink and 2,700 coho salmon 
(Willette et a1 1994). At this seeding level, an additional harvestable surplus of 24,000 pink 
and 4,000 coho salmon is projected. Pink salmon harvest of Little Waterfall pink salmon has 
averaged (1 982-1 995) approximately 50,000 annually (ADF&G unpublished data). Thus, the 
full utilization of habitat will result in almost 50% more pink salmon for harvest. Coho salmon 
harvest at Little Waterfall has been minimal, thus new harvest opportunity will be afforded. 
The seeding of spawning habitat by coho salmon at current escapement levels (-100 in 1994) is 
expected to be slow. For example, if 100 additional fish reach the upper spawning area, only 
800 coho salmon would be predicted to be produced (Table 1). Assuming a 75% exploitation 
rate, leaves 200 for escapement. This increase would, then be expected to continue slowly until 
optimum levels are reached in approximately ten years. In ensuing years, it would be prudent 
to evaluate the utility of further supplementation techniques to increase coho salmon 
escapements. Several coho supplementation projects undertaken on Afognak Island, have 
successfully produced returns by way of juvenile lake stocking (Honnold and Clevenger 1995). 
Little Waterfall Lake, located upstream of the barrier falls may provide similar opportunity to 
increase coho escapements. Rearing habitat, indigenous species interactions, and other 
supplementation criteria will need to be addressed if this option is considered. 

CONCLUSIONS 

Little Waterfall Creek pink salmon have had limited access to upstream spawning habitat, 
which has resulted in an excess number of spawners distributed in downstream habitat. The 
insufficient slope, limited number of resting pools and resultant high water velocity of the 
largest barrier bypass was identified as the primary explanation for poor utilization of upper 
habitat. Bypasses with slopes of 13-20%, with evenly spaced (one110 foot rise) resting pools 
providing flows of 8 fps or less, enable consistent pink salmon passage. Coho salmon have 
similar requirements, however, can negotiate bypasses with steeper slopes. The pre-project 
bypass design was insufficient due to slopes of 27%, irregular spaced resting pools and 
resultant high water velocity, especially during freshet events. This project provided for 
modifications to correct the original bypass design, including reducing slopes to 20% or less, 



and adding three properly spaced staggered resting pools which is expected to stabilize water 
velocity and improve both pink and coho salmon passage to upper spawning habitat. The 
juvenile and adult production assessment prior to bypass modification, reflects the poor passage 
to upper habitat as, indicated by low preemergent fiy abundance, and spawner distribution. 
Coho salmon rearing relative abundance was slightly higher in upstream habitat, however, few 
fish were trapped in either area. Additional sampling is needed to more thoroughly identify 
abundance trends. The high incidence of over utilization of spawning habitat downstream of 
the bypass may have decreased pink salmon fiy production, however environmental factors 
most likely also influenced declining fiy numbers. The variation in bypass passage by pink 
salmon indicates that density alone does not explain the years of increased escapement to 
upstream habitat and is most likely a result of steeppass water velocity in response to season 
hydrological changes in Little Waterfall Creek. Coho salmon adult and juvenile data is limited, 
and additional sampling is necessary to determine production trends. With modifications 
complete to the bypass, full seeding of upstream habitat can potentially provide -50% more 
pink salmon for harvest. Coho salmon will also be available to harvest when escapement levels 
reach optimum levels, however, with the current small run, is not expected to occur in the near- 
term. Major unanswered questions include: juvenile coho salmon rearing abundance trends, 
coho salmon escapement and distributions, and how the improved bypass affects salmon 
passage in ensuing years. 
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Figure 1. Location of 1989 oiled areas and salmon restoration/mitigation systems. 
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Figure 2. Afogank District of the Kodiak Management Area, 1994. 



Figure 3 .  Location of operational fish passes on Afognak Island. 
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Figure 4. Location of bypasses (fishpasses), upstream spawning habitat, and 
minnow trapping sites at Little Waterfall Creek. 





Figure 6 .  Photographs of Little Waterfall Creek barrier bypass prior 
to modifications. 
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F i g u r e  8. Photograph of  L i t t l e  W a t e r f a l l  Creek b a r r i e r  bypass  m o d i f i c a t i o n  t o  r e d u c e  g r a d i e n t  and improve 
r e s t i n g  a r e a s .  



Figure 9. Modified barrier bypass at Little Waterfall Creek showing additional resting pools, and 
staggered steeppass sections. 



APPENDICES 



Appendix 1. 

STXlX OF ALASKA 

DEPARTMENT OF FISH 8 GAME 
INVITATION FOR BIDS 

for consrmction conaact 

ProjectNurnber: IHC 95-001 
~ a m c  and -tion of Project: STEEPPASS l24PROVEl.IENTS-AFOGNAK ISLAND. ALASKA 
Contracting Officer EARNIE GREEK 
issuing OfRce: DEPARTMENT OF FISH & G M E  , DIVISION OF ADE!INISTRATION, JUNEAU. HEADOUARTERS 
m p t i o n  of Work State Funded 0- 
Provide all labor, supervision, tools, equipment, materials and subsistence for 
improving the grade of the existing steeppass to include two new aluminum resting 
pools, aluminum entrance pool, modification of existing concrete pools, covers, 
installation of additional state furnished steeppasses and other miscellaneous work. 

The Englneeis Estimate is (greater than. less than. be-) $85,000.00 
All work shall be completed in 120 Calendar Days, or by 
Interim completion dates. if applicable. will be shown in the Spedal Provisions. 

Sealed bids, in single copy for furnishing all labor, equipment and materials and 
performing all work for the above project are hereby invited. Bids will be opened 
publicly at 2 : oopm local time, at ADF&G HEADQU~BTEBS~EFTCF. AT A S r C A  . on 
the 2nd of JUNE 19%- 

SUBMISSION OF BIDS 
ALL BIDS INCLUDINGANYAMENDMEN'l3 ORWI'IHDRAWAIS MUSTBE RECENED PRIORTO BIDOPENING. BIDS 
SHALLBESUBMmD ONTHE FORMS FURNISHEDAND WJSTBEMASEALED ENVELOPEMARKED AS FOLLOWS: 

I J 

Bid for Project: S h t e  ofAlask8 

- 
LITTLE WATERFALL CREEK FALLS #3 I IHC 95-001 

DEPARTMENT OF FISH & GAME 

P - n - B U  75576 

JUNEAU, ALASKA 99807 5576 - STEEPPASS IMPROVEMENTS JI 
The above address is for bids only. Bids. amendments o r  withdrawals transmitted by mall must be 

received in the above specified post oflfce box no later than 30 minutes prior to the scheduled time ofbid 
opening. Hand-delivered bids. amendments or withdrawals must be received by the Contracts Omcer. at 

(907) 465-6180 prior to the scheduled tfme of bid opening.' Telefacstmile bid 
amendments must be addressed to Contracts Mker. TelefacstmiIe number: (907) 465-6078 

The Deparunent hereby notifies all bidders that it unll affirmatively insure that in any contract entered into 
Puftuant to this Invttation. Disadvantaged Business Enterprises (DBEs] win be afforded full opportunityto submit bids I 
and will not be d i s c d m a t &  ag-t on the grounds of race. color. national oll* or sex in consideration for an award. I 

/ 
[ 
: 

Page 1 of2  Form 25D-7 15/92] 
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Ap~posaIgu~rantyisrequired w i t h e & b i d i n t h r a ~ ~ f S % o f ~ r u n o u n t b i d  fAltematcbid'2ernsas~ 
as q p l e m e n t d  bid items up- on bid d w d u k  s h d  be indud& US of the tMd a m 0 u ~  bid whm , 
determining the amount of proposal gwucuvy ~ ~ Q U X &  for thr pmjed 



r 
.NOTICE .XO BIDDERS 

Btddm are hmby noUfled that data to asstst in p r r p m g  bids is available as follows: 

I Plans and Specifications may be ordered for the price of$25.00 (non-refundabi 

Plans and SpcciRcatlons may be o r d d .  for the prlct of $ 2-5 00 . from: 
CAROL SCHNEIDERHAN 
333 RASPBERRY ROAD 
ANCHORAGE, ALASKA 99518-1599 

Phone: (907 ) 767-3719 

AU questions relating to design features, constructabfflty, quant f t i~~ ,  or other tcchnlcal aspect 
projectshould be dtrccted to the following. Bidders requesting assistance fnviewlng the project mu. 
arrangements at least 48 hours in advance with: 

I STEVE HONNALD-FISH BIOLOGIST-ADF&G, KODIAK, ALASKA 

Phone: ( 907 ) 486-1873 

Ail questions conctrnlng bidding procedures should be directed to: 

I EZMER SORENSON, FACILITY COORDINATOR 

Phone: ( 907 ) &c,s-c,l~n 

Other information: 

All other questions relating to the design features, constructability, 
quantities, or other technical aspects of the project should be directec 

BRUCE McCURTAIN 
DIVISION ENGINEER 

Phone: (907) 267-2237 

Fax: (907) 349-5532 

Form 25D-7 6/92] 
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Appendix 2. Abstract presented at 1995 Restoration Workshop. 

PROJECT NUMBER AND TITLE: 94139A1 - Salmon Instream Habitat and Stock Restoration - Little Waterfall 
Barrier Bypass Improvement 

PRINCIPAL INVESTIGATOR: Steven G. Honnold, Alaska Department of Fish and Game, Commercial 
Fisheries Management and Development Division, 2 1 1 Mission Road, Kodiak, Alaska, 99615 (907) 486-1873. 

ABSTRACT: Restoration work began at Little Waterfall Creek in 1994 as result of surveys conducted on Kodiak 
Island to evaluate instream habitat and stock restoration techniques for wild salmon stocks. Data fiom these surveys 
indicated that Little Waterfall Creek contained a significant amount of spawning habitat that was under utilized by 
pink and coho salmon due to an ineffective barrier bypass structure. Further surveys revealed that this barrier bypass 
structure was deficient due to steep gradients and excess water velocity. The primary objective of this restoration 
project was to improve salmon passage upstream of the barriers to allow full utilization of spawning habitat.. The 
priorities of the project were to design renovations to the bypass to reduce the gradients and to the resting pools to 
minimize water velocity. In conjunction with the renovation work, pink and coho salmon production data were to 
be further assessed to determine pre-project status. This included escapement, egg-to-fiy survivals, and rearing 
abundance (coho) upstream and downstream of the barrier. A survey was completed in August 1994 to enable final 
design of the bypass renovation. The frnal design included reduction of gradients fiom 27% to 17-20% and the 
addition of two resting pools and an entrance pool. The steeppass sections would be staggered between pools to 
reduce the velocity of stream flows. Juvenile sampling for egg-to-fry survival as well as adult coho salmon 
escapement surveys, conducted in 1994, indicated poor juvenile production and few spawners in upper habitat. 
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April 7,1995 

TO: Molly McCarnmon 

FROM: Robert B. Spies @ /A 
CC: Bill Hauser 

Steve Honnold 

RE: Project 95 139A- 1 (Salmon Instrean1 Habitat and Stock Restoration - Little Waterfall 
Barrier Bypass Improvement) 

I received the review of the above project on March 3 1, 1995. The reviewer raises several 
questions that will be important for the principal investigator to consider as the project is 
implemented, and when assessing the overall success of the project. However, none of the 
reviewer's comments are serious enough to delay implementation of the project. 

I consequently recommend that the above project be approved for full funding, with the 
provision that the principal investigator will consider the enclosed comments of the peer 
reviewer during project implementation and assessment. 

Please note that this recommendation applies only the work proposed for Little Waterfall 
Creek. During the fish supplementation workshop held in Anchorage in January, several issues 
were raised relative to other portions of 94195139 (Pink Creek, Horse Marine Creek, and Port 
Dick Creek). ADF&G and USFS will need to address these concerns, which were described in 
my February 7 memo to you ("Report and Recommendations from the Fish Supplementation 
Workshop"), in revised DPDs for these portions of project 94/95 139. 

* 
w 
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Proj. No. 951 39 Little Waterfall Creek (Afognak) Barrier Bypass Improvement Page 2 

General comments and recommendations 

The proposed project appears to be a technically sound means of increasing pink and coho 
salmon population levels in the affected area. The proposed barrier bypass improvements provide a 
proven means of improving access to an area which earlier studies have shown to contain the 
capacity to support increased spawning populations. I have confidence that the project can produce 
the results expected, and I see no techca l  problems which would be reason to delay its 
implementation. 

A number of deficiencies detract fiom the overall utility of the proposal. First of all, neither 
the discussion nor the objectives mention evaluation of effects of enhancement on fish and other 
associated species which may be resident in the affected areas. Are there resident species, and, if so, 
what would be the impact of salmon enhancement on them? Second, although the proposal appears 
to assume that seeding of the affected spawning grounds would occur by means of colonization fiom 
salmon populations which now exist in non-affected areas, I could not fmd &s stated in the 
proposal. Third, since juvenile coho salmon eat juvenile pink salmon, some discussion of the 
potential for interspecific competition to reduce the actual benefits of the enhancement project 
should occur. Fourth, I could find no djscussion of how harvest regulations would be designed to 
take advantage of the increased salmon production, or whether there is any potential for mixed stock 
harvest management dilemmas to be created by the increased production ( the materials on page 1 1 
do not suffice). Fifth, there are no calculations shown, nor is any literature cited, which would allow 
the reader to evaluate the reasonableness of either the annual production potential attributed to the 
affected areas (48,000 pink salmon and 17,700 coho salmon), or the annual spawning capacities 
(24,000 pink; 2,700 coho) attributed to the affected areas. Sixth, the literature citations are too few. 

Specific items needing improvement 

Page 8 Item 5. The benefits of the project are cited (p. 8) as 24,000 pink salmon and 15,000 coho 
s a h o n  for harvest. On page 3, the proposa! states that t!!e habitat above the barrier, " ... can support 
24,000 and 2,700 coho salmon, respectively." and the harvest benefits of 24,000 pinks and 15,000 
coho are also given on page 3. Do these statements envision annual harvest rates of 50% for pink 
salmon and just under 85% for coho? It would be helpful to state how the figures for both spawning 
capacities and appropriate harvest rates were derived, and how the harvests could be managed to 
acheve these harvest rates. 

C:\AMS\R2573.WPD: March 31.1995 



Appendix 4. Response to peer review of FY 96 Detailed Project Description for Little 
Waterfall Barrier Bypass Zmprovemenf. 

1 21 1 Mission Road 

DEPARTMENT OF FISH A N D  GAME I 
KODIAK, AK 99615 
PHONE: (907) 486-1873 
FAX: (907) 486-1841 

DIVISION OF COMMERCIAL FISHERIES 
MANAGEMENT AND DEVELOPMENT 

June 14,1995 

Ms. Molly McCammon 
Executive Director 
Exxon Valdez Oil Spill Trustee Council 
Restoration Oftice 
645 G. Street, Suite 401 
Anchorage, Alaska 9950 1-345 1 

Dear Ms. McCammon: 

I am writing you in response to your memorandum of April 10, 1995 to Joe Sullivan regarding Project 95139AlSalmon 
Instream Habitat and Stock Restoration - Little Waterfall Creek Barrier Bypass. I apologize for the delay in my response. I 
interpreted your letter as approval of the DPD and FY95 budget with the response to peer review comments due prior to 
field work. Apparently, this was a misinterpretation on my part, and h d s  are now on hold until comments are provided. 
Thus, this letter includes my response to Dr. Spies comments on the DPD as follows: 

1) "The discussion nor the objectives mention evaluation of effects of enhancement on f sh  and other associated 
species which may be resident in the affected areas. Are there resident species, and if so, what would be the impact 
of salmon enhancement on them?" 

Yes, there are resident species in Little Waterfall Creek. These include Dolly Varden char (Salvelinus malma), rainbow or 
steelhead trout (Oncorhynchur mykiss), three spine stickleback (Gasterostm aculeatus), freshwater sculpin (Comts 
aleuticus), and a small number of sockeye salmon (0. nerka). The abundance of Dolly Varden has not been documented in 
recent years, however, I have not observed more than fifty in my stream walks on the system. The steelhead trout 
population is minimal, with usually less than a dozen observed fiom May through October. The target species of this 
project, pink (0. gorbuscha) and coho salmon (0. kisutch) have also occurred in the system historically. Pink salmon 
escapements of a few thousand occurred prior to the construction of the three fishpasses in the 1970's and early 1980's. 
Coho salmon numbers were minimal (not a lot of documentation) prior to the project. The initial enhancement work, 
targeting pink salmon, occurred after interagency review (ADF&G and the USFS) of the proposed project. Although I 
have not taken the time to locate and review comments by the agencies, I assume that the necessary habitat permit 
requirements were adhered to, allowing construction and operation of the fishpasses. Habitat permitting requirements, in 
most cases, address non-target species habitat requirements. Thus, I believe this question has been addressed appropriately 
in the past. In addition, the habitat permits for modification to the third fishpass have been approved and plans have been 
made to adhere to permitting requirements. The increased production of pink salmon fry will provide additional forage for 
both steelhead and Dolly Varden. In addition, spawning habitat availability for both species will be increased by the project. 



2) "the proposal appears to assume that seeding of the affected spawning grounds should occur by means of 
colonization from salmon populations that now exist in no-affected areas" - not stated in the proposal. 

The seeding of habitat not presently at full production will be by natural colonization. 

3) "since juvenile coho salmon eat pink salmon, some discussion of the potential for interspecific competition to 
reduce the actual benefits of the enhancement project should occur." 

The majority of salmon producing systems on Kodiak Island produce both pink and coho salmon. I agree that some pink 
salmon fiy will be eaten by juvenile coho salmon. Temporal and spatial separation contributes to the coexistence and 
success of both species. Pink salmon fry emerge fiom mid March to late May at L.Waterfal1 and immediately move out of 
the freshwater to the estuary. Since spawning habitat requirements between the species vary at L.Waterfal1, juvenile coho 
are often found in areas that pink salmon fry are not, thus, possibly, limiting some interspecific competition. There is, 
however, definitely overlap, as with all other Kodiak salmon systems. If spawning habitat access is improved, then both 
species should have equal opportunity to utilize it and produce juveniles. Interspecific competition would remain at a 
similar level as occuning now if the rate of increased escapement is similar for each species. The improved habitat access 
will, potentially, be more beneficial to pink salmon, since rearing habitat is the limiting factor for coho salmon, thus 
indigenous species should benefit or be unaffected by the project. 

4) " how will harvest regulations be designed to take advantage of the increased salmon production, and is there 
any potential for mixed stock harvest management dilemmas to be created by the increased production?" 

All salmon systems in Alaska are managed for optimum escapement. Salmon fisheries in the Kodiak Management Area 
(Area K) are managed to provide for potential maximum production of future returns, to provide for orderly fisheries on 
high quality salmon, and to meet allocative requirements of the Board of Fish. The harvest strategy for pink salmon 
produced at L.Waterfal1 is part of the overall Area K pink salmon harvest strategy and includes a fuced opening date of July 
6, a forecasting program (based on preemergent fry sampling indices and ambient temperature) to set the length of the 
initial fishing periods, and coordination of multiple fisheries when possible to disperse the fleet. The fishing periods are 
based on the forecast and, generally, occur 3.5 days weekly fiom July 6 - August 25, but may extend to seven days a week 
during peak harvest periods (late July through mid August). This harvest strategy is not expected to change with increased 
pink salmon production fkom this project. More fishing time and closed water boundaries can be adjusted in the event of 
extremely large runs. Coho harvest strategy in Area K is based on reaching the optimum escapements. This harvest 
strategy is expected to provide for adequate management of coho returns generated by this project. 

5) "there are no calculations shown, nor is any literature cited, which would allow the reader to evaluate the 
reasonableness of either the annual production potential attributed to the affected areas or the annual spawning 
capacities attributed to the affected areas." 

The following spawner density, fecundity, survivals and exploitation rates were used as planning assumptions to forecast 
pink and coho salmon production benefits for this project: 

Parameter Mean Source (Area) 

Pink Salmon 

Optimum female density (#/sq.m) 
Average fecundity 
Egg-@ survival (%) 
Marine survival rate (%) 
Exploitation rate (%I 
Parameter 

0.7 
1858 

6.4 
3.1 
54 

Mean 

Heard (1978) 
Prince William Sound 
SE Alaska 
Alaska 
Kodiak 
Source (Area) 



Parameter Mean Source (Area) 

Coho Salmon 

Optimum female density (#/sq.m) 0.08 Shang et al(1990) 
Average fecundity 4835 Alaska 
Egg-fiy survival(%) 7.4 Kodiak 
Marine survival rate (%) 4.1 Washington, California 
Exploitation rate (%) 75 Chapman (1986) 

Spawning habitat evaluation parameters are described in the fmal report for Restoration Project 93063, Survey and 
Evaluation of Instream Habitat and Stock Restoration Techniques for Wild Pink and Chum Salmon. This report was 
authored by Willette, Dudiak, and Homold and submitted in 1995. 

6) "Literature citation are too few." 

The attached pages from the final report for Restoration Project 93063, as described above, provide citations. Please refer 
to this report for additional information if needed. 

This completes my response to &.Spies comments. If additional information is needed I will be happy to provide it at your 
convenience. Thank* you for the opportunity to comment. 

Sincerely, 

Steven G. Homold 
Fishery Biologist 

Attachment: 

cc: Bob Spies 
Traci Cramer 
Bill Hauser 
Joe Sullivan 
Bruce McCurtain 
Pete Probasco 
Wayne Donaldson 




