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Background and Approach
Since the turn of the century to the 1970’s, Nahmint chinooks were famous worldwide as
producing the largest Tyee salmon on the West Coast of Vancouver Island. A higher than
average numbers of the Nahmint chinooks spawn as five and six year olds producing 50
to 80 pound adults. Few rivers in Southern B.C. have this rare age composition.
Nahmint Chinook are unique and genetically distinct from other west coast chinook. This
historically famous salmon run is recognized as a stock of concern by DFO. Local
concerned citizens, sport fishers, the DFO, the Aquatic Management Board and the
Ucluelet band have now formed a working group called the Nahmint Enhancement Team
(NET) and is now developing plans to re-build Nahmint chinook returns to historic
levels.
Chinook spawning is limited to a 3.8 kilometer reach of non-tidal river habitat. Most of
the spawning occurs on the top 3 riffles below the canyon pool, the current limit to
anadromous salmon access. Based on available stream length, available spawning area,
mean annual discharge vs. chinook production models and historic escapements, carrying
capacity in the river appears to be limited to 500-1000 adults.
Over the last 10 years Nahmint Chinook have averaged an escapement of 500. Much of
the production has been maintained through enhancement. Three of the more recent
return years (i.e. 2000, 2001 and 2005) have been weak, ranging from 212 to 68. These
weak returns have been difficult to re-build with the current hatchery program. This is
mainly due to difficulties associated with broodstock collection, adult holding and adult
transport to Robertson Creek Hatchery.
The hatchery crew is currently only able to access the river by jet boat. In dry summers,
low river flow makes jet boating and crew access to the adult holding areas very difficult.
Chinook that are caught under these conditions often need to be held in-river until enough
have been caught to warrant coordination of boat, helicopter and truck transport to
Robertson Creek Hatchery. (Transporting is complex and moving small numbers of fish
each day is too expensive) Chinook that are held in the river are vulnerable to bear
predation, poaching and stress. During high flow events, holding adults in river netpens is
difficult if not impossible. Opportunities for off-channel broodstock holding at existing
locations are limited to 2 sites and both are vulnerable to high and low flow events.
After 25 years of varying levels of success with brood stock collection and twelve years
of expanded area closures and restrictions on sport fishing, returns remain weak.
Immediate and effective action must be taken to ensure that this very unique chinook run
is sustained.

Since 2007, when the priority for rebuilding this stock was reaffirmed, Robertson Creek
hatchery collected broodstock to reach the target goal of 250,000 smolts. The hatchery
reared 276,000 smolts. In addition, DFO and the local community secured a budget to
CWT (coded wire tag) a large percentage of the smolts and release two tag groups. (i.e. a
seapen and a direct river release originating from Robertson Creek Hatchery) The
recovery of the tags in the fisheries and Nahmint River will provide information on the
overall adult survival, capture rate in the various fisheries and the survival of each of the
release groups.
Chinook production in Nahmint River can be increased through a combination of habitat
and enhancement improvements. NET proposed constructing a road down to the upper
section of the anadromous reach so heavy equipment could be used to construct a sidechannel for Chinook spawning and 0+ Chinook smolt rearing. ( Figure 1- Aerial Photo
of Lower Nahmint River showing the proposed road and channel location) The same
road would lead to a boat ramp at the side-channel and river confluence so that a jet boat
could be launched and used to access the main Chinook holding and spawning areas in
the river at low or high flows. A covered raceway would also be constructed in the
channel to provide a secure holding area for adults and juvenile rearing. The container
would be bear, vandal and flood proof. With these additions, hatchery broodstock
collection could be greatly improved especially for weak return years regardless if there
are low or high flow events.
NET proposed constructing the road as soon as possible (by August 08) at an estimated
cost of sixty-five thousand dollars. This would provide the hatchery crew access to the
river for broodstock capture and the ability to transport adults by truck back to Robertson
Creek Hatchery
Upon completion of the access road, NET planned to assess potential for side-channel
development, develop a preliminary design for an adult salmon holding facility, locate a
potential river intake, as well as establish access trails to the canyon and lower river to
improve adult broodstock collection. The cost for the assessment was estimated at
$27,000. Funding was secured for this phase of the program through PSC and GBLR.

Aerial Photo of Lower Nahmint River showing the proposed road and channel location

The original 2007 PSC proposal cost estimate was based on the ability to access the
floodplain with a track excavator without development of an access road. In the winter of
2006 the proposed work site was hit hard by a wind storm that caused severe blow down
of conifers in the area making it impossible to access the site by machine. (Photo #1Blow Down in floodplain of Lower Nahmint River)
It was then determined that a road needed to be built to access the site. This road would
provide access to the study site and improve access for DFO hatchery staff that needed to
capture Chinook broodstock from the Lower Nahmint River.

Photo #1- Blow Down in floodplain of Lower Nahmint River

Approvals and Permitting
A Provincial Lands Branch approval, Ministry of Forest license-to-cut permit, an
amendment to the Maa-nulth Treaty, letters of support from the Ucluelet, Hupacasath and
Tseshaht First Nation and approval from Western Forest Products was required before
DFO could access the floodplain. Two archaeological studies were also required to
ensure there were no 1st Nation archaeological remains. Lands Branch and Ministry of
Forest approval was contingent on DFO providing detail road design drawings, shaped

file coordinates of the proposed road alignment and channel route and an environmental
impact assessment. (Figure 2- Plan view of proposed road alignment)
All these requirements delayed the project 1 year.
Road Construction
Road construction started E-July and was completed in 3 weeks. Rock blasting was
required at 1 rock bluff and a log bridge crossing was installed instead of a large culvert
at the 388 meter marker. Four other small culverts were installed for road runoff. D.R.
Clough was the on-site environmental monitor during the installation of the bridge
crossing. (Photo # 2 - Constructed Access Road to Nahmint Floodplain)

Photo #2- Constructed Access Road to Nahmint Floodplain

Figure 2- Plan view of constructed road alignment

Figure 3- Profile of constructed road

Total cost for road design/permitting/environmental monitoring and construction was
$16,006.79 and $66,880.78 respectively. These costs were covered by the Georgia Basin
Living Rivers Program, Private Donations, DFO and PSF.

Off-Channel Assessment and Results
The objective of the PSC proposal was to assess the potential for development of offchannel habitat in the Lower Nahmint River which would provide additional Chinook
spawning and rearing habitat. The constructed off-channel habitat would be protected by
a setback dyke for flood protection and would also be used to provide road access to the
lower river for DFO hatchery staff. Vehicle and boat access to the river would greatly
improve Chinook adult broodstock capture and transport capabilities to Robertson Creek
Hatchery.
A trail, using an EX400 and EX150, was cleared in late August from the base of the
access road to the canyon pool and approximately .5 kms downstream to the top of a
groundwater slough. (Photo #3 –Constructed access trail for test pit and standpipe
installation and access for hatchery broodstock collection) Fallers were required to cut
the blow down into shorter lengths so it could be handled by the excavators.
An EX 150 was used to install 6 standpipes and 13 exploratory pits to examine substrate
conditions, water table depths, oxygen levels and water infiltration rates throughout the
entire length of the proposed channel. (Photo #4- Typical test pit; Figure #3- Locations
of Test Pits, Standpipes and survey results of proposed Channel Route)
Oxygen levels, ground water levels and water infiltration rates were acceptable in the
bottom 400 meters of the proposed channel route. From 400 to 650 meters, substrate
quality was poor. Gravel was not found in 3 of the test pits and the excavator had
difficulty accessing this section without sinking. (Photo # 5- Excavator sunk in mud) A
local creek also drained into this area making access even more difficult. From 650 to
1240 m the material is made up of course gravel, cobble and fractured rock. Water table
levels were consistently 2.5 meters lower than ground level, however, water infiltration
rates were acceptable. Several exploratory pits were dug at the proposed river intake site
at the canyon pool. No bedrock was identified at the proposed pipeline invert elevation.

Photo # 3-trail for test pit and standpipe installation
and topo-survey of proposed channel route

Photo #4-Typical Test Pit

Photo #5- excavator stuck in mud

Figure #3- Locations of Test Pits, Standpipes and survey results of proposed
Channel Route

Table 1- Lower Nahmint Test Pit and Standpipe Results
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Discussion and Recommendations:
The test pit and standpipe assessment indicated that groundwater potential for
development of a groundwater channel is feasible in the bottom 440 meters of the
proposed surveyed channel (i.e. Figure #3-chainage 800 to 1239m) The material from
chainage 800 to 625 m is mostly silt. No gravel was found in some of the test pits.
Construction of a channel through this section of soft terrain would be difficult and would
not be advised if the sole purpose was to develop groundwater. As an alternative, this
section could be converted to a large wetland for 0+ Chinook smolt rearing provided that
a surface intake located upstream of this section is used to deliver water and flood this
area.
The proposed intake site for developing a surface water channel 1.24 kilometers long,
which includes the bottom 440 meters of groundwater channel (i.e. chainage 0 to 1239
see Figure 3) is located at the tailout of the Lower Nahmint R. canyon pool. This is close
to the upper limit for Chinook adult migration. The intake site is bed rock controlled and
will require blasting to install an intake pipe or a blasted rock channel. However, the site
is ideal for an intake and should be a low risk to operate.
A creek was identified during channel assessment at chainage 700m. (see Figure #3) This
creek has a discharge, likely above 1.5 cms during rain events. Any proposed sidechannel and trail design to access Chinook broodstock in the canyon pool will have to
address this flow input.
The availability of spawning habitat in Nahmint R. is limited to 3 riffles immediately
below the canyon pool and is estimated to only provided spawning habitat for
approximately 350-500 adults. The original intent for constructing a side-channel was to
develop additional quality spawning habitat to increase Nahmint Chinook spawning
capacity by another 200-400 adults. However, the substrate quality in the top 600 meters
of the proposed channel is course gravel and mostly cobble; silt predominates in the next
225 meters of channel and small gravel predominates in the bottom 440 meters of
channel. RRD staffs are not confident that this existing substrate will provide the
spawning/incubation area targeted. Furthermore, it might be costly to over excavate the
channel and transport in suitable semi-screened gravel substrate.
RRD recommends that project construction proceeds in two phases and that the bottom
440 meters of the channel be developed as a groundwater channel in the first phase to
provide off-channel habitat for 0+ Chinook smolts. The channel will also provide
spawning habitat but may not attract Chinook spawners into the channel. (The channel
will likely be seeded to capacity by chum and coho spawners and coho smolts). The
channel will be constructed with a varying width of 5-15 meters wide and approximately
1 meter below the low water table. The excavated material will be used to provide flood
protection and road access to the bottom of the channel. This access route will also
provide hatchery staff boat and transport truck access to a natural slough which drains
into Nahmint River. Hatchery staff will have the capability to launch a jet boat from this
location, access the upper river during low flow, capture adult broodstock and deliver the

brood into a transport tank for transport to Robertson Creek Hatchery. The groundwater
channel will also provide a cooler source of water protected from flood event and may, in
future, be used as a water supply for holding adults or imprint Chinook smolts
transported from Robertson Creek Hatchery. The first phase of construction can be a
stand-along project if the 2nd phase is determined to be not feasible.
Cost estimates for constructing the first phase which includes construction of a 440 meter
long groundwater channel, LWD complexing , setback dyke/road construction, a bridge
crossing and boat ramp is $274,811. This includes site supervision, engineering, fallers,
labor, travel expenses and an as-built survey. (Table 2- Estimated cost to construct a
440 meter long groundwater channel) The proposed wetted area of the groundwater
channel will provide approximately 4400 square meters of new habitat.
During construction of the first phase, additional exploratory work can be done with
excavators to determine the feasibility of constructing the 2nd phase. Winter flood
observations in 2009 should be made to determine if flows from an intermittent creek that
bisects the upper portion of the proposed side-channel should be allowed to drain into it.
The creek can also be used as an indicator of how much water is required to saturate the
local groundwater table to create a wetland. Previous observations in 2008 during
intermittent discharges during late summer show that large areas of the floodplain are
flooded. Unfortunately no creek discharges were measured during these events. This
discharge information is needed to determine if the same amount of water can be diverted
annually from Nahmint River through an intake at the canyon pool without significantly
impacting habitat in the mainstem. If feasible, the proposed 2nd phase could provide
quality wetland habitat for 0+ Chinook smolt rearing.
Development of spawning habitat in the 2nd phase of construction will be limited to the
upper 650 meters of the side-channel. The natural substrate in this section is unsuitable
for Chinook spawning. To remedy this, the channel would have to be over-excavated
and replaced with suitable spawning gravel. RRD staff has not identified a nearby source
of gravel but could potentially develop a local source during the 1st phase of construction
of the groundwater channel.
The width of the floodplain at the upper proposed section of phase 2 is narrow and
therefore layout options of the side-channel are limited. Flood protection requirements
will have to be determined from limited water level logger data and additional crosssection surveys of the river in the summer of 2009. It is recommended that the final
design for phase 2 is completed after construction of phase 1 to provide time to collect
additional information and to take advantage of new knowledge gained through
construction of phase 1.

Table 2- Estimated cost to construct a 440 meter long groundwater channel

Cost summary
The overall cost to complete all the required project activities and the activities identified
in the 2008 PSC contract far exceeded the original estimate. Changes in land tenure,
required amendments to the Maa-nulth Treaty to access the land, consultation with three
1st Nations in instead of one, the addition of 2 archeological studies and finally a wind
storm that precluded the initial plans to only access the site with an excavator lead to
increased costs and a need to construct a road and trail for groundwater investigations.
The total cost to complete the project objectives was $136, 070.67. Cost associated with
road construction was approximately $103,000. Permitting was approximately $18,000.
The overall expenditures charged to the PSC contract totaled $15,018 leaving a zero
balance. The main categories identified in the PSC contract was channel surveying,
contract engineering assistance, trail and test pit/stand pipe excavation and road
engineering and technical support. DFO over charged PSC for channel surveying and
excavation under charged for contract engineering assistance and didn’t apply any to road
engineering and technical support. (Table #3- Detailed Summary of Project and PSC
expenditures)
Project Summary
Based on a total station survey, test pit results, water table measurements and water
quality results, a phase 1 design has been completed to construct a 440 meter long
groundwater channel that will provide 4400 square meters of wetted habitat for 0+
Chinook smolt and coho smolt rearing. The channel will also provide spawning habitat
for coho, chum and possibly Chinook salmon. (Figure #4- Phase 1-Groundwater
Channel Design)
Additional information will need to be collected in 2009 and during construction of the
groundwater channel to determine the feasibility of constructing a phase 2 side-channel
extension that would drain into the top of the phase 1 groundwater channel. More water
level recordings are required to determine flood protection requirements and channel
alignment. DFO RRD staffs still need to identify a nearby source of spawning gravel that
can be used to create spawning habitat for chinook. It is possible that excavated material
from construction of the groundwater channel may be suitable for spawning substrate in
the phase 2 side-channels.
If , in the final analysis, phase 2 is not feasible, phase 1, the groundwater channel, can
remain a stand-alone project that will still function as 0+ Chinook smolt rearing channel
and provide DFO hatchery staff easy access to the river for hatchery Chinook broodstock
collection.
Although project cost exceeded original estimates due a number of unforeseen issues, an
access road was completed that now provides DFO hatchery staff much better access to
Lower Nahmint River for Chinook broodstock collection. This is the only road available
in the watershed that can access the anadromous section of lower Nahmint R. This road

is anticipated to provide access to future opportunities for improved enhancement
operations and habitat restoration.

Table #3- Detailed Summary of Project and PSC expenditures

Figure #4- Phase 1-Groundwater Channel Design

