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INTRODUCTION/BACKGROUND INFORMATION

The project site is located at a privately-owned irrigation diversion dam on the Lostine River
approximately 1 mile south of the town of Lostine, Oregon (RM 4.8), and includes the mainstem
Lostine River and the Poley-Allen irrigation diversion dam and intake (Figure 1). Prior to
restoring the diversion, the structure was an upstream passage barrier for ESA listed spring
Chinook Salmon, steelhead and Bull Trout. Through the implemented modifications to the
existing channel spanning concrete sill and concrete abutment, roughened channel installation
downstream of the sill, and LWM placement in the adjacent side channel, this project will
maximize year-round fish passage and diversify fish habitat for all life history stages of Bull
Trout, steelhead, and Chinook Salmon, while maintaining access to irrigation water for current

water rights holders.
Project partners included the Grande Ronde Model Watershed and BPA.

Project History

The upper Lostine River has been a major focus area for restoration in the Wallowa basin since
the early 2000s. With several Lostine irrigation diversions having recently been restored, Poley-
Allen represented one of the largest outstanding anthropogenic barriers to ESA listed salmonids
(spring/summer Chinook, steelhead, and Bull Trout), as well as reintroduced coho, Pacific
lamprey, and rainbow trout in the system. An ongoing long-term radio telemetry study conducted
by the Tribe showed adult spring/summer Chinook passage at Poley-Allen posed a significant
delay compared to an unobstructed section of the Lostine River during summer low-flow
conditions. Remediation of the Poley-Allen diversion will open up more than 10 miles of

spawning and rearing habitat, most on protected federal lands located upstream.

A total of 11 ditches appropriate water from the Lostine. Low flows and high summer water
temperatures, largely a result of irrigation withdrawals, affect juvenile rearing and adult
spawning. Low summer flows and physical passage barriers - especially in the Lostine River,
Bear Creek, Hurricane Creek, and the upper Wallowa River — limit adult access to spawning

areas and juvenile access to quality rearing habitat (NMFS 2017, p. 235).

The Poley-Allen diversion channel-spanning concrete sill and the channel downstream created
significant profile discontinuity (Figure 2). Downstream of the sill, the streambed was armored
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and there were three locations where boulder steps created water surface elevation drops that
exceeded one vertical foot during low flow and were fish passage barriers. One boulder step was
approximately 10 feet downstream of the sill and another was approximately 60 feet downstream
of sill (Figure 3). The third boulder step existed within the main channel, approximately 120 feet
downstream of the sill. A low-flow fish passage channel was located on the west side of the sill
and was adjacent to and connected with the irrigation diversion entrance. The passage channel
did not appear to be functioning well and likely was not able to reliably pass fish during low
flows. Due to the orientation of the passage channel, passing fish were encouraged into the
apparent velocity refugia of the irrigation forebay, ultimately entraining fish in the irrigation
system. The concrete abutment and riprap scour protection that existed on the right (eastern)

bank at and near the sill limited floodplain connectivity in this location.

The high-flow side channel that extends approximately 570 feet on the right (eastern) side of the
main channel lacked complex structure such as Large Woody Material (LWM) and, as a result,

low velocity juvenile rearing areas were sparse but potential for restoring them was high.

The ESA Recovery Plan for Snake River Spring/Summer Chinook & Steelhead cites limited fish
passage and reduced habitat quantity and diversity among the primary habitat-related limiting
factors for the Lostine/Wallowa Rivers spring Chinook population (National Marine Fisheries

Service, 2017).

The Grande Ronde Subbasin Plan recommends setting objectives for the following attributes:
channel condition, riparian function, sediment reduction, low flows, temperature, and passage

barriers (Nowak, 2004).

The Wallowa Atlas identifies WLL-3 (Lower Lostine: Forest boundary to the mouth) as a Tier 1
and 1s among the highest priorities for restoration in Wallowa County (Bonneville Power

Administration, 2019).

By eliminating this partial passage barrier, adult Chinook will experience reduced migration
travel times through this stretch of the Lostine River when temperatures are highest and flows
are lowest. Through improving habitat conditions in the side channel adjacent to the diversion,
juvenile salmonids will have additional rearing area, providing cover, greater feeding

opportunities, and velocity refuge during higher flows. Through passage and habitat restoration
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through this reach, greater habitat connectivity will be achieved for all life stages of salmonids

and aquatic species.

The goal of this project is to restore fish passage through the Poley-Allen diversion structure
while maintaining a minimum water surface elevation upstream of the diversion structure

sufficient for the delivery of legal irrigation withdraws for the associated landowners.
The objectives of this project include:

1. Implement a 150 feet long roughened channel engineered streambed material design
suitable for passage of juvenile and adult Bull Trout, steelhead, and spring/summer
Chinook Salmon during periods of migration that achieve Oregon Department of Fish
and Wildlife (ODFW) and National Marine Fisheries Service (NMFS) fish passage
criteria to the greatest extent practical by 2023.

2. Modify existing channel spanning concrete sill and concrete abutment to an elevation
suitable for fish passage that maintains access and use of irrigation water for water rights
holders and irrigators by 2023.

3. Install a series of LWM structures within the side channel east of the diversion structure

to increase channel complexity, channel stability, and create diverse fish habitat by 2023.
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Figure 1. Poley-Allen Diversion project vicinity map.
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Figure 2. Pre-implementation photo taken from west bank looking across the Poley-Allen
diversion concrete sill and at the east concrete abutment, taken September 2022.



Figure 3. Pre-implementation photo of the Lostine River channel immediately downstream of
the Poley-Allen diversion, taken September 2022.

DISCUSSION OF WORK COMPLETED

Implementation of this project converted the previously existing weir structures to a roughened
channel restoring unimpeded access to approximately 8 miles of habitat upstream. Engineering
and design for the project was substantiated by the success of similar projects upstream on the
Lostine river including those constructed at Sheep Ridge diversion in 2016, and the City of

Lostine diversion in 2012, as well as downstream at Tulley-Hill diversion in 2017.

The following specific restoration actions were developed and implemented to address limiting

factors relevant to the project reach:

Following work isolation and fish salvage (Figure 4 and 5), the existing concrete diversion sill

was modified through the pouring of concrete lifts. These lifts were poured between the
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outermost (east and west) stanchion gaps, toward the mid channel stanchion gap, in descending
order from 127, to 87, to 4” lifts (10:1 slope) (Figure 6). The stanchion gap in the center of the
sill was left at the original elevation to create a low-flow slot. Each concrete lift was capped with
%" thick angle iron welded metal plates (Figure 10), which were predrilled, bolted, and epoxied
in place to protect the new concrete veneers from erosion. Additionally, the river right (eastern)
concrete abutment was sawcut to match the elevation of the top of the board slots on the sill to
reduce flow constriction and increase stream stability. Final diversion construction will result in
maximized fish passage through the year for all life history stages of Bull Trout, steelhead, and

Chinook salmon, while maintaining access to irrigation water for current water rights holders.

775 CY of material from the main channel and eastern bank was excavated and 651 CY of
imported roughened channel substrate material was placed and washed in along 210 feet of river
channel below the irrigation diversion (Figure 7 and 9). 200 24”-48” habitat boulders were
placed throughout the roughened channel (Figure 8) for a finished longitudinal slope of 4.9%
(Figure 11). Boulders within the roughened channel will result in increased hydraulic complexity

and roughness.

20 LWM structures were installed in three different configurations (Type A, B and C) within the
side channel east of the diversion structure to improve channel complexity, channel stability, and

fish habitat (Figure 12).



Figure 4. From west bank (headgate) looking east across the existing sill and 6” pump the
contractor set to begin isolation and dewatering in preparation for channel work and sill retrofit,
taken on October 10.



&

Figure 5. Multi agency fish salvage effort to remove/relocate fish located in and around pre-
existing large aggregate boulder weirs downstream of sill during isolation and dewatering,
October 11.



Figure 6. Concrete sill post-concrete pour showing outer-to-inner descending veneer lifts and
low flow notch in center, October 15.
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Figure 7. From west bank looking across at concrete sawcut abutment on west bank. Under the
supervision of the engineer, the contractor is shown adding fines and watering in the finished
grade of the first ~15° of roughened channel downstream of the sill, October 13.
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Figure 8. Under the direction of the C.O. and engineer, the contractor set the 24”-48” boulders
on top of the subgrade for the third section of roughened channel below the sill, October 13.
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roughened channel, October 14.
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Figure 10. Contractor installing second to last %4” steel sill plate, October 17.
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Figure 11. The contractor completing final touches on roughened channel work under the
observation of GeoEngineers and NPT representatives, October 17.
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Figure 12. Looking upstream at side channel as contractor installs large wood structures,
October 18.

Contract Objectives

1. Coordination — NPT was the primary project sponsor, coordinating funding, environmental

compliance oversight, and communication with stakeholders.

2. Design & Engineering — NPT contracted GeoEngineers for design engineering complete with
construction specification, cost estimate, bid schedule, and construction oversight (see Appendix

D for Final Design Drawings).

3. Environmental compliance — ESA Section 7 Consultation was completed through the HIP
programmatic, covering consultation for both U.S. Fish & Wildlife Service (USFWS) and
National Marine Fisheries Service (NMFS). NPT contracted with GeoEngineers to complete
removal/fill permit applications. The first deliverable was biological clearance for the project as

stated in the letter of concurrence from both NMFS and USFWS complete with terms and
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conditions of project construction. The second deliverable was removal/fill permits from both
Oregon Department of State Lands (DSL) and Army Corps of Engineers (Corps) complete with
terms and conditions of project construction. A cultural resources survey was conducted by NPT

archeologist’s and consultation was completed fall, 2022.

NPT staff conducted fish salvage operations to remove/relocated fish from isolated work areas —

see Appendix B for Fish Salvage Data.

Leading up to, during, and following construction, the contractor adhered to all permit and HIP

programmatic required conservation measures.

4. Contracting — NPT contracted with BPA and OWEB for all project implementation funds (see
Appendix A for Project Funding). Northwest Watershed Restoration won the construction bid

through a standard competitive RFP process.

5. Construction Management — Following delivery/staging of substrate, rock, and boulder
material and large wood on site, all materials were inspected and approved by NPT. On 10/4,
GeoEngineer’s sub-contractor RSI, surveyed in/staked the project in preparation for construction.
The contractor mobilized equipment on site from 10/9-10/10. On 10/11-10/12 concrete
subcontractors formed and poured concrete lifts on sill, and saw cut rive right (east side) concrete
abutment. All diversion sill/abutment retrofitting, roughened channel work, wood placement, the
initial seeding and mulching, and site rehabilitation/demobilization was completed by 10/19
under the direct observation of GeoEngineers representatives and/or NPT project staff. Final

seeding, mulching, and site rehab was completed on 10/31.

A fencing sub-contractor has been paid by the contractor and is scheduled to complete the
reconstruction, and relocation of on-site fencing on both river right and river left, including the
resetting/replacement of one gate, per specifications agreed to by the landowner. NPT will pay

the contractor the final payment upon completion of this final deliverable.

LESSONS LEARNED & ADAPTIVE MANAGEMENT
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Lessons Learned

What Did and Did Not Work

Overall, the project was a success with only minor setbacks. Due to their extensive experience,
Northwest Watershed Restoration was thorough and consistent in their application of the
engineered designs. The contractor was also extremely patient and composed with both NPT and
GeoEngineers staff while awaiting streambed material delivery and the resolution of other issues

that caused slight delays in construction.

Lesson Learned

Several errors were made by the engineer, which resulted in some on the ground delays during

construction.

The following mistakes were made by the engineer:
- underestimate of imported/fill material

- incorrect finished grade elevations

The underestimate of fill material resulted in a minor delay while waiting for the additional 379

CY of streambed sediment, 50 CY of 12"-18" rock, and 50 boulders to be delivered.

The delivery of incorrect finish grade elevations for the roughened channel also resulted in minor
delays. However, if either of these mishaps went undetected, the resulting channel would have
likely not functioned as designed and could have created major issues for fish passage and/or
irrigation water withdrawals. The material quantity underestimate was a result of CAD modeling,
while the erroneous elevation files were a result of a failure to update files following a final

design revision.

Unfortunately, these types of mistakes are difficult to catch by either the project sponsor or
construction contractor - although, in this case, the contractor warned of quantity underestimates
during the bid process. These inaccuracies, in combination with past experiences the sponsor has
had with this particular engineering firm related to a lack of attention to detail, will be taken into
consideration in future design bids. If hired again, additional proof of QA/QC will be required of
the engineer.
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Exchange of Information

Although the irrigation ditch president, ditch secretary, and landowner were all informed of the
original proposed selected alternative and agreed to a partial removal (saw cutting) of the
concrete sill and complete removal of the east abutment, other irrigators on the ditch later
opposed these alterations. These objections were not discovered until the sponsor began
soliciting for construction bids, well after the final designs and permits were completed. This
resulted in a withdrawal of the bid solicitation, multiple meetings with irrigators to gain
consensus/approval, a revision of the final designs, a 3-month delay in construction, and
additional design costs to the sponsor. Even though the irrigators on the ditch were not
landowners directly impacted by project construction, in the future, it will be in our best interest
to coordination and communication more with all affected water right holders. This includes
providing water users an opportunity to review and give input on irrigation diversion restoration

designs much earlier in the design development process.

Related to information exchange with the public and other natural resource partners, to date NPT
staff has presented the results of implementation to the Wallowa County Natural Resources
Advisory Committee (NRAC). A similar presentation will potentially be given to the Wallowa
Atlas Implementation Team. Several on-the-ground project tours showing natural resource

partners and/or funders the completed project will also likely occur.
Adaptive Management

Applying Lessons Learned: Past Work Practices

This project was the third irrigation diversion restoration project sponsored or co-sponsored by
the Nez Perce Tribe on the Lostine River, therefore past experience and lessons learned largely
contributed to its successful completion. Prior lessons learned by the project sponsor that helped
with successful implementation include but are not limited to, working through a variety of
design and landowner challenges, budgeting for adequate engineer construction observation time

to enable field fitting as needed, construction bid evaluations and contractor selection, etc.
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Applying Lessons Learned: Other Projects

Through monthly Wallowa Atlas Implementation Team meetings and other similar discussions
with restoration practitioner partners, we are continually learning from not only our own growing
implementation experience, but also other project implementer’s experiences and lessons learned
on similar and often even larger scale projects. We are not only talking to and learning from
other restoration practitioners within Wallowa County but have also coordinated with and
attended project tours with partners conducting large scale habitat projects in Union County (NE
OR) and in the Tucannon River drainage in (SE WA). This extended coordination has resulted in

much shared on-the-ground knowledge from various partners.

RM&E Adjustments

In addition to standard photo point documentation, we look forward to continuing to utilize data
obtained from the RM&E that has been collected in our project area. This has been useful in
putting forward projects and evaluating work completed from a biological standpoint, rooted in
science. The data produced by the Lostine River adult Chinook radio telemetry study will
provide a comparison of passage duration at this diversion pre- and post-restoration, much like it

has for three other restored diversion on the Lostine River (Table 1).
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Table 1. Descriptive statistics and effect sizes for BACI restoration evaluations (Vatland &
Rumelhart, 2023). n = number of upstream passage attempts for each group.

Median Passage

Restoration Site Before/After Success Rate (%) Duration (minutes) n
City of Lostine Treatment Before 0.92 11.6 18
After 0.97 11.9 111
Control Before 1.00 1.7 13
After 1.00 1.8 139
Effect Size 0.05 -29.8
Sheep Ridge Treatment Before 0.97 31.8 b6
After 1.00 86 116
Control Before 1.00 2.0 77
After 1.00 24 140
Effect Size 0.03 -23.6
Tulley Hill Treatment Before 0.85 21.4 235
After 1.00 7.9 140
Control Before 1.00 1.8 138
After 1.00 21 126
Effect Size 0.15 -13.8

Anticipated Future Critical Landmarks and Challenges

Until the newly constructed project experiences high flows in spring 2024 and subsequent low
flows in summer 2024, project staff have yet to see all aspects of this restoration function as
intended. Observations made during site visits in the spring and late summer, paired with
telemetry data and irrigator feedback will ultimately indicate how the newly restored diversion
functions at both water delivery and fish passage. As with all the formerly implemented
irrigation diversion fish passage improvements, the integrity of this structure will not be truly

tested until it is proven to function as designed at a range of high and low flow conditions.
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Appendix A: Project Funding

Construction:

Implementation funding sources include:
1. BPA =3%189,911 (Cash)
2. OWEB = $215,477 (Cash)

3. NPT =$38,214 (In-Kind)

e Total secured contribution = $443,602

Funding Source Cash Amount Contributed Amount Spent

BPA $189,911 $152,958

OWEB $215,477 $215,477

NPT (In-Kind) $0 $38,214
Total $406,649

Technical Assistance:

Design funding sources include:

1. BPA=3$10,373 (Cash)
2. RLF = $90,000 (Cash)

3. NPT Project Management & Travel = $7,807 (In-Kind)
e Total=$108.180

Funding Source

Cash Amount Contributed

Amount Spent

BPA $10,373 $10,373
RLF $90,000 $61,580.50
NPT (In-Kind) $0 $7,807

Total $79,760.50

Project Grand Total Technical Assistance and Construction = $486.409.50.




Appendix B: Fish Salvage Data

Fish Salvage Data Collection: Lostine River - Poley-Allen Fish Passage Project
10/10/23 - 10/18/23

Type of take Coho Chinook Steelhead Bull Trout Dace Sculpin Lamprey
Ammocoetes
Number 21 205 407 0 s s30 )
Captured
Nu.mbe r 0 0 0 0 0 o )
Injured
Number
Killed 0 21 21 0 0 21 0

Interior Columbi
Type of take nierior ?um " Bull Trout
Basin

Number of
salmonids 633 0
Captured

Number of
salmonids 0 0
Injured

Number of
salmonids 42 0
Killed




Appendix C: Pre and Post Implementation Photos and Map
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Appendix D: Final Design Drawings



P:\0\0571021\CAD\01\River Restoration

LOSTINE RIVER POLEY ALLEN FISH PASSAGE

FINAL DESIGN
WALLOWA COUNTY, OREGON

0 B A
/{?Cv} OWAC? L%

ek B E
LL UNTY, OREGON —

!

[ i;\"f fﬂ%b )

LOSTINE RIVER ROAD

. T | ‘ ".' - 4 : '.‘. 7 ‘

h : ) &a L N LOSTINE RIVER

Piotted: 07/12/2023, 12:34 | )

. SHEET INDEX NOT TO SCALE
Sheet Number|Drawing Number Sheet Title

1 1.1 Cover Sheet

2 1.2 General Notes, Quantities and Legends

3 21 Existing Conditions Plan

4 2.2 Existing Conditions Long Profile NGTO0CALE

5 31 Excavation, Demolition, and Erosion Control Plan - Roughened Channel

6 3.2 Excavation, Demolition, and Erosion Control Plan - Side Channel

7 33 Erosion and Sediment Control Details

8 4.1 Proposed Conditions Roughened Channel Plan

9 4.2 Proposed Conditions Roughened Channel Profile and Typical Section CONTACT INFORMATION
10 4.3 Proposed Conditions Side Channel Plan NEZ PERCE TRIBE, DFRM GEOENGINEERS INC. [ =
11 5.1 Concrete Sill Modifications WATERSHED DIVISION RYAN S. CARNIE, PE

12 5.2 Typical Details KATIE FRENYEA 412 EAST PARKCENTER BLVD, STE. 305

13 5.3 Typical Details 500 NORTH MAIN STREET BOISE, IDAHO 83706

14 6.1 Phase 1 Construction Access, Staging, and Sequencing Plan JOSEPH, OREGON 97846 PH: (208) 258-8326

15 6.2 Phase 2 Construction Access, Staging, and Sequencing Plan PH: 541-432-2507

16 7.1 Revegetation Plan

17 7.2 Revegetation Details

18 81 HIP IV - General Conservation Measures

19 8.2 HIP IV - General Conservation Measures Know what's below.

Call before you dig.
s ooenoacr " e (T | ST AL EOWA GOUNTY. OREGON b
2 |07/07/2023] RSC |  MODIFIED CONCRETE SILL G EO E N G | N E E R S NE%R{"EECE : 1. 1
COVER SHEET SHEET: 1 OF 19
WWW.GEOENGINEERS.COM




P:\0\0571021\CAD\01\River Restoration Design\v01_Final Design\057102101_8Sht 2_1.2 [General Notes, Quantities and Legends].dwg

GENERAL NOTES:

1.

THESE DESIGNS AND DRAWINGS HAVE BEEN PREPARED FOR THE
EXCLUSIVE USE OF THE NEZ PERCE TRIBE (NPT) AND THEIR AUTHORIZED
AGENTS. NO OTHER PARTY MAY RELY ON THE PRODUCT OF OUR
SERVICES UNLESS GEOENGINEERS INC. (GEOENGINEERS) AGREES IN
WRITING IN ADVANCE OF SUCH USE.

THE DRAWINGS CONTAINED WITHIN SHOULD NOT BE APPLIED FOR ANY
PURPOSE OR PROJECT EXCEPT THE LOSTINE RIVER POLEY ALLEN FISH
PASSAGE AS SHOWN IN THE PROJECT AREA LOCATED ON DRAWING 1.1.
THESE DESIGNS AND DRAWINGS ARE COPYRIGHTED BY GEOENGINEERS,
INC. ANY USE, ALTERATION, DELETION, OR EDITING OF THIS DOCUMENT
WITHOUT EXPLICIT WRITTEN PERMISSION FROM GEOENGINEERS, INC. IS
STRICTLY PROHIBITED. ANY OTHER UNAUTHORIZED USE OF THIS
DOCUMENT IS PROHIBITED.

NPT IS ADVISED TO OBTAIN THE NECESSARY PERMITS AND APPROVALS
FROM ALL APPROPRIATE REGULATORY AGENCIES (LOCAL, STATE, AND
FEDERAL) PRIOR TO CONSTRUCTION.

GEOMORPHIC CONDITIONS CAN CHANGE AND THESE DESIGNS ARE
BASED ON CONDITIONS THAT EXISTED AT THE TIME THE DESIGN WAS
PERFORMED. THE RESULTS OF THESE DESIGNS MAY BE AFFECTED BY
THE PASSAGE OF TIME, BY MANMADE EVENTS SUCH AS CONSTRUCTION
ON OR ADJACENT TO THE SITE, OR BY NATURAL EVENTS SUCH AS
FLOODS, EARTHQUAKES, SLOPE INSTABILITY OR GROUNDWATER
FLUCTUATIONS. ALWAYS CONTACT GEOENGINEERS BEFORE APPLYING
THESE DESIGNS TO DETERMINE IF THEY REMAIN APPLICABLE.

ALL RIVERS, STREAMS, ROCKS AND FISH PASSAGE STRUCTURES ARE
POTENTIALLY DANGEROUS. THESE PROPOSED IMPROVEMENTS ARE
INTENDED TO ADDRESS FISH PASSAGE CONSTRAINTS. THESE
STRUCTURES ARE INHERENTLY DANGEROUS TO PEOPLE IN OR AROUND
THEM. NPT AND THE PROPERTY OWNER SHOULD ADDRESS SAFETY
CONCERNS APPROPRIATELY.

POTENTIAL REGULATORY CHANGES TO FLOOD ELEVATIONS AND FLOOD
EXTENTS RESULTING FROM THE PROPOSED ENHANCEMENTS HAVE NOT
BEEN ADDRESSED BY GEOENGINEERS AS PART OF THIS PROJECT.

IN GENERAL, THE PROPOSED ENHANCEMENTS ARE INTENDED TO RESULT
IN MORE STABLE STREAMBEDS, BANKS AND FLOODPLAINS. HOWEVER,
CHANNEL EROSION, CHANNEL MIGRATION AND/OR AVULSIONS CAN BE
EXPECTED TO OCCUR OVER TIME. THESE CHANNEL PROCESSES ARE
NATURAL AND APPROPRIATE FOR THESE STREAM SYSTEMS.

DESIGN SPECIFICS FOR STRUCTURES SHALL BE CONFIRMED AND/OR
VERIFIED BY A QUALIFIED ENGINEER PRIOR TO OR DURING
CONSTRUCTION AT EACH PROPOSED STRUCTURE LOCATION.

10. THESE FIGURES WERE ORIGINALLY PRODUCED IN COLOR.

VISION
MAXIMIZE FISH PASSAGE AT THE POLEY ALLEN DIVERSION FOR ALL LIFE HISTORY STAGES OF BULL TROUT,

STEELHEAD, AND CHINOOK SLAMON, WHILE MAINTAINING ACCESS TO IRRIGATION WATER FOR CURRENT WATER
RIGHTS HOLDERS.

GOAL
PROMOTE NATURAL RIVER AND FLOODPLAIN CONDITIONS WHILE MAINTAINING IRRIGATION ACCESS THROUGH
CONSTRUCTION OF A ROUGHENED CHANNEL WITH BANK STABILIZATION PROVIDED BY LARGE WOODY MATERIAL
STRUCTURES. BOULDERS WITHIN THE ROUGHENED CHANNEL WILL INCREASE HYDRAULIC COMPLEXITY AND
ROUGHNESS.

OBJECTIVES
1. DEVELOP AND SELECT FISH PASSAGE DESIGN FOR JUVENILE AND ADULT BULL TROUT, STEELHEAD AND SPRING

CONSTRUCTION NOTES:

1. ALL CONTRACTORS WORKING WITHIN THE PROJECT BOUNDARIES ARE RESPONSIBLE FOR
COMPLIANCE WITH ALL APPLICABLE SAFETY LAWS. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR ALL BARRICADES, SAFETY DEVICES AND CONTROL OF TRAFFIC WITHIN
AND AROUND THE CONSTRUCTION AREA.

2. ALL MATERIAL AND WORKMANSHIP FURNISHED ON OR FOR THE PROJECT MUST MEET THE
MINIMUM REQUIREMENTS OF PROJECT PERMITS, APPROVING AGENCIES, SPECIFICATIONS AS
SET FORTH HEREIN, OR WHICHEVER IS MORE RESTRICTIVE.

3. ALL FEDERAL, STATE AND LOCAL PERMITS SHALL BE OBTAINED BY THE CLIENT PRIOR TO
CONSTRUCTION ACTIVITY COMMENCEMENT.

4. THE CONTRACTOR SHALL INSTALL AND MAINTAIN APPROPRIATE EROSION AND SEDIMENT
CONTROL DEVICES THROUGHOUT THE WHOLE PROJECT SITE, INCLUDING THOSE ASSOCIATED
WITH CONSTRUCTION ACCESS, STAGING AND STOCKPILE AREAS THROUGHOUT THE
PROJECT'S CONSTRUCTION PERIOD. TEMPORARY CONSTRUCTION AND PERMANENT EROSION
CONTROL MEASURES SHALL BE DESIGNED, CONSTRUCTED AND MAINTAINED IN
ACCORDANCE WITH ALL APPLICABLE LOCAL, STATE AND FEDERAL REGULATIONS.

5. CONSTRUCTION ACTIVITY SHALL BE LIMITED TO THE CONSTRUCTION AREAS AND ACCESS
ROUTES TO MINIMIZE DISTURBANCE OF THE EXISTING VEGETATION AND LANDSCAPE. ALL
PUBLIC AND PRIVATE PROPERTY EITHER INSIDE OR OUTSIDE THE CONSTRUCTION LIMITS
IMPACTED BY CONSTRUCTION SHALL BE RESTORED TO A CONDITION EQUAL TO OR BETTER
THAN THAT WHICH EXISTED PRIOR TO THE CONSTRUCTION. NO CONSTRUCTION-RELATED
MATERIALS, DEBRIS, GARBAGE, EQUIPMENT, FUEL, PROVISIONS OF ANY KIND SHALL REMAIN
ON SITE AFTER CONSTRUCTION. NO STOCKPILES OR EXCAVATIONS ARE TO REMAIN AFTER
CONSTRUCTION UNLESS AUTHORIZED BY NPT. THE SITE WILL BE GRADED TO APPEAR
NATURAL AND CONFORM TO THE NATURAL TOPOGRAPHY.

6. CONSTRUCTION SHALL MINIMIZE DISTURBANCE TO, AND MAXIMIZE REUSE OF, EXISTING
RIPARIAN VEGETATION TO REMAIN AND SALVAGE.

7. ONLY APPROPRIATE APPROVED NATIVE RIPARIAN VEGETATION SHALL BE USED FOR
CUTTINGS AND TRANSPLANTING. VEGETATION CUTTING, TRANSPLANTING, PLANTING AND
IRRIGATION SHALL BE MANAGED BY AN APPROPRIATE PROFESSIONAL.

8. CONSTRUCTION RECORDS AND AS-BUILT INFORMATION SHALL BE ACCURATELY RECORDED
BY THE CONTRACTOR AND SUPPLIED TO THE OWNER AND GEOENGINEERS, REFERENCE AND
MONITORING. SUBMITTAL OF RECORD INFORMATION IS A CONDITION OF FINAL
ACCEPTANCE.

9. THIS DESIGN HAS BEEN PERFORMED AND THESE PLANS HAVE BEEN PREPARED WITH THE
EXPRESS UNDERSTANDING THAT GEOENGINEERS WILL BE ON-SITE DURING CONSTRUCTION
TO HELP THE CONTRACT INTERPRET THE DESIGN PLANS AND INTENT.

10. THE CONTRACTOR IS RESPONSIBLE FOR COMPLETING TURBIDITY MONITORING AS INDICATED
IN THE BONNEVILLE POWER ADMINISTRATION HIP GUIDELINES. MEASURE BASELINE DATA
APPROXIMATELY 100 FEET UPSTREAM OF THE PROPOSED DISTURBANCE USING A
TURBIDIMETER. RECORD READINGS ON THE STANDARD PROJECT COMPLETION FORM.
MEASURE TURBIDITY APPROXIMATELY 50 FEET DOWNSTREAM OF THE DISTURBANCE AREA
EVERY 2 HOURS WHILE WORK IS BEING IMPLEMENTED.

CHINOOK SALMON DURING PERIODS OF MIGRATION THAT ACHIEVE OREGON DEPARTMENT OF FISH AND WILDLIFE
(ODFW) AND NATIONAL MARINE FISHERIES SERVICE (NMFS) FISH PASSAGE CRITERIA TO THE GREATEST EXTENT
PRACTICAL.

2. DEVELOP FISH PASSAGE DESIGNS THAT MAINTAIN ACCESS AND USE OF IRRIGATION WATER FOR WATER RIGHTS

HOLDERS AND IRRIGATORS.

3. PROVIDE A SUSTAINABLE, PERMITTABLE, AND EASILY MAINTAINED PROPOSED CONDITION AT A REASONABLE COST.

Item Description

Mobilization and Demobilization

Pollution Control

Sawcut Sill Abutment

Clearing, Grubbing, Stockpile and Disposal
Excavation and Stockpile

Earthfill - Stockpiled Material

Earthfill - Stockpiled Habitat Boulders
Earthfill - Imported Habitat Boulders
Earthfill - Imported Streambed Sediment
Concrete Repair

Work Zone Isolation and Dewatering

Large Woody Material Structures
Permanent Seeding, Fertilizing and Mulching
Planting
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NOTE:
1. MATERIAL USED FOR

JOINTS IN FILTER FABRIC SHALL BE SPLICED AT
POSTS. USE STAPLES, WIRE RINGS, OR

7
ADJACENT WATTLES /\
STRAW WATTLES SHALL R EQUIVALENT TO ATTACH FABRIC TO POSTS. St
CONFORM TO PROJECT
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IF WIRE BACKING IS USED) STEEL FENCE POSTS, o PROVIDE FULL WIDTH OF
NOTE: REBAR, OR EQUIVALENT - INGRESS/EGRESS AREA
1. FILTER FABRIC FENCES SHALL BE INSTALLED ALONG 12" MIN THICKNESS
CONTOUR WHENEVER POSSIBLE.
N SEDIMENT FENCE DETAIL m STABILIZED CONSTRUCTION ENTRANCE DETAIL
o-IN DIAMETER BY SCALE: NOT TO SCALE 33 SCALE: NOT TO SCALE 33
STRAW WATTLE, NOTES: NoTEs:
PLAGE ALONé g 1. SEDIMENT FENCE TO HAVE STITCHED LOOPS AROUND 2" x 2" POSTS. 1. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION THAT WILL PREVENT TRACKING OR FLOWING OF
SLOPE CONTOLR 2. BURY BOTTOM OF FILTER FABRIC 6" VERTICALLY BELOW FINISHED GRADE. SEDIMENT ONTO PUBLIC RIGHT-OF-WAYS. THIS MAY REQUIRE TOP DRESSING, REPAIR AND/OR CLEAN
. 3. 3'MINX2"x 2" FIR, PINE OR STEEL FENCE POSTS. OUT OF ANY MEASURES USED TO TRAP SEDIMENT.
/-\ 4. POSTS TO BE INSTALLED ON UPHILL SIDE OF SLOPE. 2. WHEN NECESSARY, WHEELS SHALL BE CLEANED PRIOR TO ENTRANCE ONTO PUBLIC RIGHT-OF- WAY.
STRAW WATTLE 1 5. COMPACT BOTH SIDES OF FILTER FABRIC TRENCH. 3. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA STABILIZED WITH CRUSHED STONE THAT
SCALE: NOT TO SCALE 33 DRAINS INTO AN APPROVED SEDIMENT TRAP OR SEDIMENT BASIN.
4. WHERE RUNOFF CONTAINING SEDIMENT LADEN WATER IS LEAVING THE SITE VIA THE CONSTRUCTION
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APPROXIMATE LIMITS
OF EXCAVATION SECTIONVIEW /A APPROXIMATE LIMITS
SCALE: NTS - OF EXCAVATION SECTION VIEW /B
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STREAMBED CHANNEL PREPARATION NOTES:

STEP 1. EXCAVATE CHANNEL TO ACCOMMODATE STREAMBED MATERIAL, PLACE 1 FT LIFT OF
STREAMBED MATERIAL.

STEP 2. PLACE 1 IN OF NATIVE STREAMBED SEDIMENT UNIFORMLY OVER STREAMBED MATERIAL.
APPLY WATER TO WASH IN NATIVE AND IMPORTED STREAMBED SEDIMENT. PLACE HABITAT
BOULDERS. SEE HABITAT BOULDER DETAIL.

STEP 3. PLACE 1 FT LIFT OF STREAMBED TO PROPOSED SURFACE.

STEP 4. PLACE 1 IN OF NATIVE AND IMPORTED STREAMBED SEDIMENT UNIFORMLY OVER
ROUGHENED CHANNEL MATERIAL. APPLY WATER TO WASH IN STREAMBED FINE SEDIMENT.

ROUGHENED CHANNEL STREAMBED MATERIAL GRADATION

GRAIN-SIZE-STATISTIC |  GRAIN-SIZE-SIZE
Bigs 48.0
Dgs 35.2
Deo 16.5
Dyg 2.0

ROUGHENED STREAMBED MATERIAL NOTES:
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APPROXIMATE LIMITS 1 ROUGHENED CHANNEL MATERIAL SHALL BE COMPRISED OF
OF EXCAVATION VIEW A APPROXIMATELY 20 PERCENT STREAMBED SEDIMENT (2-IN MINUS),
% /-\ APPROXIMATELY 40 PERCENT STREAMBED COBBLES (SORTED NATIVE
OR IMPORTED 10-IN TO 12-IN) AND APPROXIMATELY 40 PERCENT 28-IN
TO 48-IN HABITAT BOULDERS (IMPORTED OR SORTED NATIVE).
2. PLACE HABITAT BOULDERS ON EITHER THE EXCAVATED SURFACE OR ON
THE FIRST 12-IN LIFT OF STREAMBED MATERIAL AND COMPLETE THE
PREPARATION AS DESCRIBED IN THE DETAIL ABOVE.
7
_LWM TYPE C - SWEEPER DETAIL ROUGHENED CHANNEL STREAMBED DETAIL _
NO. DATE i BY ISSUE / DESCRIPTION DESIGNED BY: AKM PREPARED FOR: LOSTINE RIVER POLEY ALLEN FISH PASSAGE DRAWING NUMBER:
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CONSTRUCTION SEQUENCING AND DEWATERING GENERAL NOTES

ALL IN-WATER WORK SHALL OCCUR BETWEEN JULY 15 - AUGUST 15 OR AS OTHERWISE SPECIFIED IN ENVIRONMENTAL PERMITS.

(1.1) ACCESS SITE FROM PRIVATE PROPERTY. (1.2) ESTABLISH TEMPORARY ACCESS ROUTES THROUGHOUT THE SITE
AS SHOWN. TEMPORARY ACCESS ROUTES SHALL MINIMIZE DISTURBANCE TO NATIVE VEGETATION AND THE PRIVATE
LAND OWNERS PROPERTY. PRIVATE ROADS MUST BE CLEAR OF ALL CONSTRUCTION DEBRIS AT ALL TIMES. (1.3)
ROADS SHALL BE RESTORED TO EXISTING CONDITION OR BETTER PRIOR TO COMPLETION OF THE PROJECT.

SCALE IN FEET

(2.1) ESTABLISH STAGING AND STOCKPILE LOCATIONS AS SHOWN. ALL FUEL STORAGE AND REFUELING ACTIVES
SHALL OCCUR AT A MINIMUM OF 150 FEET FROM THE EDGE OF WATER. (2.2) INSTALL PERIMETER SEDIMENT
CONTROLS AROUND STAGING AREAS AND STABILIZE ANY TEMPORARY STOCKPILES.

(3.1) ISOLATE WORK ZONE FOR CONSTRUCTION OF ROUGHENED CHANNEL. (3.2) CONDUCT FISH SALVAGE WITHIN THE

MAIN CHANNEL PRIOR TO DEWATERING. (3.3) DEWATER THE MAIN CHANNEL AND ALLOW FOR CONTINUOUS

DOWNSTREAM PASSAGE THROUGH THE DURATION OF ISOLATION. AFTER FISH SALVAGE WATER WITHIN THE WORK

AREA SHALL BE PUMPED OUT AND DISCHARGED IN AN UPLAND LOCATION TO AVOID EXCESS TURBIDITY.

(4.1) REMOVE CONCRETE ABUTMENT AND MODIFY CONCRETE SILL PER DRAWINGS 4.1 THROUGH 5.1. (4.2.)
EXCAVATE ROUGHENED CHANNEL FOOTPRINT TO EXCAVATION LIMITS, FILLING IN VOIDS WITH NATIVE MATERIAL. (4.3.)
HAUL ALL REMOVED MATERIALS OFF-SITE AND DISPOSE ACCORDINGLY.

(5.1) CONSTRUCT ROUGHENED CHANNEL PER DRAWINGS 4.1 THROUGH 5.1.
(6.1) RESTORE DISTURBED AREAS WITHIN THE FLOODPLAIN GRADING LIMITS ACCORDING TO THE REVEGETATION I
PLAN ON DRAWING 7.1. (6.2) STABILIZE WITH NATIVE SEED MIX AND LIVES STAKES AFTER CHANNEL EXCAVATION AND ww

LOG STRUCTURE INSTALLATION IS COMPLETE. RESTORE ALL DISTURBED AREAS WITHIN PRIVATE PROPERTY TO 0 200 400
EXISTING CONDITIONS OR BETTER. T
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SCALE IN FEET
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g, and

; e i LOSTINE RIVER ROAD
CONSTRUCTION SEQUENCING AND DEWATERING GENERAL NOTES
ALL IN-WATER WORK SHALL OCCUR BETWEEN JULY 15 - AUGUST 15 OR AS OTHERWISE SPECIFIED IN ENVIRONMENTAL PERMITS.

(1.1) ACCESS SITE FROM LOSTINE RIVER ROAD. (1.2) ESTABLISH TEMPORARY ACCESS ROUTES THROUGHOUT THE
SITE AS SHOWN. TEMPORARY ACCESS ROUTES SHALL MINIMIZE DISTURBANCE TO NATIVE VEGETATION AND THE
PRIVATE LAND OWNERS PROPERTY. PRIVATE ROADS MUST BE CLEAR OF ALL CONSTRUCTION DEBRIS AT ALL
TIMES. (1.3) ROADS SHALL BE RESTORED TO EXISTING CONDITION OR BETTER PRIOR TO COMPLETION OF THE
PROJECT.

(2.1) ESTABLISH STAGING AND STOCKPILE LOCATIONS AS SHOWN. ALL FUEL STORAGE AND REFUELING ACTIVES
SHALL OCCUR AT A MINIMUM OF 150 FEET FROM THE EDGE OF WATER. (2.2) INSTALL PERIMETER SEDIMENT
CONTROLS AROUND STAGING AREAS AND STABILIZE ANY TEMPORARY STOCKPILES.

(3.1) ISOLATE WORK ZONE FOR CONSTRUCTION OF LARGE WOOD STRUCTURES. (3.2) CONDUCT FISH SALVAGE
WITHIN THE SIDE CHANNEL PRIOR TO DEWATERING. (3.3) DEWATER THE SIDE CHANNEL AND ALLOW FOR
CONTINUOUS DOWNSTREAM PASSAGE THROUGH THE DURATION OF ISOLATION. AFTER FISH SALVAGE WATER
WITHIN THE WORK AREA SHALL BE PUMPED OUT AND DISCHARGED IN AN UPLAND LOCATION TO AVOID EXCESS
TURBIDITY.

(4.1) EXCAVATE EXISTING MATERIAL FOR LARGE WOODY MATERIAL STRUCTURES AS INDICATED ON THE DESIGN
DRAWINGS.

(5.1) CONSTRUCT LARGE WOOD STRUCTURES PER DRAWINGS 4.1 THROUGH 3.3.

(6.1) RESTORE DISTURBED AREAS WITHIN THE FLOODPLAIN GRADING LIMITS ACCORDING TO THE REVEGETATION
PLAN ON DRAWING 7.1. (6.2) STABILIZE WITH NATIVE SEED MIX AND LIVES STAKES AFTER CHANNEL EXCAVATION
AND LOG STRUCTURE INSTALLATION IS COMPLETE. RESTORE ALL DISTURBED AREAS WITHIN PRIVATE PROPERTY
TO EXISTING CONDITIONS OR BETTER.

E PREPARED FOR: 27PN LOSTINE RIVER POL%Y AI“[‘?EIEJ) gls(;loPASSAGE DRAWING NUMBER:
| RSC | MODIFIEDCONCRETESLL | NEZPERCE £l ) WALLOWA COUNTY, OREGON
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0.5 - 1.5 INCH DIAMETER
i s it FLAT CUT ON TOP, DIAGONAL

CUT ON BOTTOM. ADVANCE
= STAKE USING SOFT MALLET.

46IN—_

SEEDING NOTES:

Seed Mix Includes Approximately 0.8 Acres
Species Size Ibs/acre | Quantity
Annual Ryegrass Seed 10 8.0
Idaho Fescue Seed 3 2.4
Blue Wildrye Seed 10 8.0
Mountain Brome Seed 12 9.6

1) THE SEED MIX IS SUGGESTED BASED ON PAST WORK BUT CAN BE SUBSTITUTED
WITH SIMILAR MIX AND WILL BE PROVIDED BY THE NEZ PERCE TRIBE.

Plotted: 07/12/2023, 12:39 | syi

ADD MULCH 2) INSTALL CUTTINGS BETWEEN APPROXIMATELY 1.5 AND 3.0 VERTICAL FEET ABOVE

LAYER OVER THE TOE OF SLOPE. CONFIRM STEMS INTERCEPT SHALLOW GROUNDWATER AT

FINISH GRADE. LOW FLOW CONDITIONS.

2-3 FT STAKE
JROPABEERETH 3/4 LENGTH STAKE BELOW
FINISH GRADE FINISH GRADE, 1/4 LENGTH
ABOVE GRADE
PRE-DRILL HOLE USING REBAR
SECTIONS SMALLER THAN 0.5 - Willow Trench Planting
1.5 INCH DIAMETER OF STAKE stake Size
Total Trench
Species Length (ft) P ATy Diameter (inch) Spacing (ft.) Quantity
) (Min/Max)
TYPICAL WILLOW STAKE DETAIL - -
< Yliogi(ali 260 4 0.5/1.5 1 260
sp.)-Floodplain ok
-
NO.|_ DATE "'I_I BY | ISSUE/ DESCRIPTION [DESIGNED BY: _AKM PR ArED com LOSTINE RIVER POLEY ALLEN FISH PASSAGE DRAWING NUMBER:
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HIP 4 GENERAL AQUATIC CONSERVATION MEASURES APPLICABLE TO ALL ACTIONS

THE ACTIVITIES COVERED UNDER THE HIP IV ARE INTENDED TO PROTECT AND RESTORE FISH AND WILDLIFE
HABITAT WITH LONG-TERM BENEFITS TO ESA-LISTED SPECIES. TO MINIMIZE THESE SHORT-TERM ADVERSE
EFFECTS AND MAKE THEM PREDICTABLE FOR THE PURPOSES OF PROGRAMMATIC ANALYSIS, BPA WILL
INCLUDE IN ALL PROJECTS IMPLEMENTED UNDER THIS HIP IV PROPOSED ACTION THE FOLLOWING GENERAL
CONSERVATION MEASURES (DEVELOPED IN COORDINATION WITH USFWS AND NMFS).

PROJECT DESIGN AND SITE PREPARATION.

1) STATE AND FEDERAL PERMITS. ALL APPLICABLE REGULATORY PERMITS AND OFFICIAL PROJECT
AUTHORIZATIONS WILL BE OBTAINED BEFORE PROJECT IMPLEMENTATION. THESE PERMITS AND
AUTHORIZATIONS INCLUDE, BUT ARE NOT LIMITED TO, NATIONAL ENVIRONMENTAL POLICY ACT, NATIONAL
HISTORIC PRESERVATION ACT, AND THE APPROPRIATE STATE AGENCY REMOVAL AND FILL PERMIT, USACE
CLEAN WATER ACT (CWA) 404 PERMITS, AND CWA SECTION 401 WATER QUALITY CERTIFICATIONS.

2) TIMING OF IN-WATER WORK. APPROPRIATE STATE (OREGON DEPARTMENT OF FISH AND WILDLIFE (ODFW),
GUIDELINES FOR TIMING OF IN-WATER WORK WINDOWS (IWWW) WILL BE FOLLOWED.

A) BULL TROUT - WHILE UTILIZING THE APPROPRIATE STATE DESIGNATED IN-WATER WORK PERIOD WILL
LESSEN THE RISK TO BULL TROUT, THIS ALONE MAY NOT BE SUFFICIENT TO ADEQUATELY PROTECT LOCAL
BULL TROUT POPULATIONS. THIS IS ESPECIALLY TRUE IF WORK IS OCCURRING IN SPAWNING AND REARING

AREAS BECAUSE EGGS, ALEVIN, AND FRY ARE IN THE SUBSTRATE OR CLOSELY ASSOCIATED HABITATS NEARLY H)

YEAR ROUND. SOME AREAS MAY NOT HAVE DESIGNATED IN-WATER WORK WINDOWS FOR BULL TROUT OR IF

THEY DO, THEY MAY CONFLICT WITH WORK WINDOWS FOR SALMON AND STEELHEAD. IF THIS IS THE CASE, OR 7)

IF PROPOSED WORK IS TO OCCUR WITHIN BULL TROUT SPAWNING AND REARING HABITATS, PROJECT
PROPONENTS WILL CONTACT THE APPROPRIATE USFWS FIELD OFFICE TO INSURE THAT ALL REASONABLE
IMPLEMENTATION MEASURES ARE CONSIDERED AND AN APPROPRIATE IN-WATER WORK WINDOW IS BEING
USED TO MINIMIZE PROJECT EFFECTS.

B) LAMPREY - THE PROJECT SPONSOR AND/OR THEIR CONTRACTORS WILL AVOID WORKING IN STREAM OR
RIVER CHANNELS THAT CONTAIN PACIFIC LAMPREY FROM MARCH 1 TO JULY 1 IN LOW TO MID ELEVATION
REACHES (<5,000 FEET). IN HIGH ELEVATION REACHES (>5,000 FEET), THE PROJECT SPONSOR WILL AVOID
WORKING IN STREAM OR RIVER CHANNELS FROM MARCH 1 TO AUGUST 1. IF EITHER TIMEFRAME IS

INCOMPATIBLE WITH OTHER OBJECTIVES, THE AREA WILL BE SURVEYED FOR NESTS AND LAMPREY PRESENCE,

AND AVOIDED IF POSSIBLE. IF LAMPREYS ARE KNOWN TO EXIST, THE PROJECT SPONSOR WILL UTILIZE

1) TEMPORARY STREAM CROSSINGS.

A) EXISTING STREAM CROSSINGS WILL BE PREFERENTIALLY USED WHENEVER REASONABLE, AND THE
NUMBER OF TEMPORARY STREAM CROSSINGS WILL BE MINIMIZED.

B) TEMPORARY BRIDGES AND CULVERTS WILL BE INSTALLED TO ALLOW FOR EQUIPMENT AND VEHICLE
CROSSING OVER PERENNIAL STREAMS DURING CONSTRUCTION. TREATED WOOD SHALL NOT BE USED ON
TEMPORARY BRIDGE CROSSINGS OR IN LOCATIONS IN CONTACT WITH OR OVER WATER.

C) EQUIPMENT AND VEHICLES WILL CROSS THE STREAM IN THE WET ONLY WHERE:

l. THE STREAMBED IS BEDROCK; OR

. MATS OR OFF-SITE LOGS ARE PLACED IN THE STREAM AND USED AS A CROSSING.

D) VEHICLES AND MACHINERY WILL CROSS STREAMS AT RIGHT ANGLES TO THE MAIN CHANNEL

WHEREVER POSSIBLE.

E) THE LOCATION OF THE TEMPORARY CROSSING WILL AVOID AREAS THAT MAY INCREASE THE RISK OF
CHANNEL RE-ROUTING OR AVULSION.

F) POTENTIAL SPAWNING HABITAT (I.E., POOL TAILOUTS) AND POOLS WILL BE AVOIDED TO THE MAXIMUM
EXTENT POSSIBLE.

G) NO STREAM CROSSINGS WILL OCCUR AT ACTIVE SPAWNING SITES, WHEN HOLDING ADULT LISTED FISH
ARE PRESENT, OR WHEN EGGS OR ALEVINS ARE IN THE GRAVEL. THE APPROPRIATE STATE FISH AND WILDLIFE
AGENCY WILL BE CONTACTED FOR SPECIFIC TIMING INFORMATION.

AFTER PROJECT COMPLETION, TEMPORARY STREAM CROSSINGS WILL BE OBLITERATED AND THE
STREAM CHANNEL AND BANKS RESTORED.

STAGING, STORAGE, AND STOCKPILE AREAS.

A) STAGING AREAS (USED FOR CONSTRUCTION EQUIPMENT STORAGE, VEHICLE STORAGE, FUELING,
SERVICING, AND HAZARDOUS MATERIAL STORAGE) WILL BE 150 FEET OR MORE FROM ANY NATURAL WATER
BODY OR WETLAND, OR ON AN ADJACENT, ESTABLISHED ROAD AREA IN A LOCATION AND MANNER THAT WILL
PRECLUDE EROSION INTO OR CONTAMINATION OF THE STREAM OR FLOODPLAIN.

B) NATURAL MATERIALS USED FOR IMPLEMENTATION OF AQUATIC RESTORATION, SUCH AS LARGE WOOD,
GRAVEL, AND BOULDERS, MAY BE STAGED WITHIN THE 100-YEAR FLOODPLAIN.

C) ANY LARGE WOOD, TOPSOIL, AND NATIVE CHANNEL MATERIAL DISPLACED BY CONSTRUCTION WILL BE
STOCKPILED FOR USE DURING SITE RESTORATION AT A SPECIFICALLY IDENTIFIED AND FLAGGED AREA.

D) ANY MATERIAL NOT USED IN RESTORATION, AND NOT NATIVE TO THE FLOODPLAIN, WILL BE REMOVED

DEWATERING AND SALVAGE PROCEDURES OUTLINED IN US FISH AND WILDLIFE SERVICE BEST MANAGEMENT 1O A LOCATION OUTSIDE OF THE 100-YEAR FLOODPLAIN FOR DISPOSAL.

PRACTICES TO MINIMIZE ADVERSE EFFECTS TO PACIFIC LAMPREY (2010).

8) EQUIPMENT. MECHANIZED EQUIPMENT AND VEHICLES WILL BE SELECTED, OPERATED, AND

C) EXCEPTIONS TO ODFW, WDFW, MFWP, OR IDFG IN-WATER WORK WINDOWS WILL BE REQUESTED THROUGH MAINTAINED IN A MANNER THAT MINIMIZES ADVERSE EFFECTS ON THE ENVIRONMENT (E.G.,

THE VARIANCE PROCESS (PAGE 2).

3) CONTAMINANTS. THE PROJECT SPONSOR WILL COMPLETE A SITE ASSESSMENT WITH THE FOLLOWING
ELEMENTS TO IDENTIFY THE TYPE, QUANTITY, AND EXTENT OF ANY POTENTIAL CONTAMINATION FOR ANY
ACTION THAT INVOLVES EXCAVATION OF MORE THAN 20 CUBIC YARDS OF MATERIAL:

A) A REVIEW OF AVAILABLE RECORDS, SUCH AS FORMER SITE USE, BUILDING PLANS, AND RECORDS OF ANY
PRIOR CONTAMINATION EVENTS;

B) A SITE VISIT TO INSPECT THE AREAS USED FOR VARIOUS INDUSTRIAL PROCESSES AND THE CONDITION OF
THE PROPERTY;

C) INTERVIEWS WITH KNOWLEDGEABLE PEOPLE, SUCH AS SITE OWNERS, OPERATORS, AND OCCUPANTS,
NEIGHBORS, OR LOCAL GOVERNMENT OFFICIALS; AND

D) A SUMMARY, STORED WITH THE PROJECT FILE THAT INCLUDES AN ASSESSMENT OF THE LIKELIHOOD THAT
CONTAMINANTS ARE PRESENT AT THE SITE, BASED ON ITEMS 4(A) THROUGH 4(C).

4) SITE LAYOUT AND FLAGGING. PRIOR TO CONSTRUCTION. THE ACTION AREA WILL BE CLEARLY FLAGGED TO
IDENTIFY THE FOLLOWING:

A) SENSITIVE RESOURCE AREAS, SUCH AS AREAS BELOW ORDINARY HIGH WATER, SPAWNING AREAS,
SPRINGS, AND WETLANDS;

B) EQUIPMENT ENTRY AND EXIT POINTS;

C) ROAD AND STREAM CROSSING ALIGNMENTS;

D) STAGING, STORAGE, AND STOCKPILE AREAS; AND

E) NO-SPRAY AREAS AND BUFFERS.

5) TEMPORARY ACCESS ROADS AND PATHS.

A) EXISTING ACCESS ROADS AND PATHS WILL BE PREFERENTIALLY USED WHENEVER REASONABLE, AND THE
NUMBER AND LENGTH OF TEMPORARY ACCESS ROADS AND PATHS THROUGH RIPARIAN AREAS AND
FLOODPLAINS WILL BE MINIMIZED TO LESSEN SOIL DISTURBANCE AND COMPACTION, AND IMPACTS TO
VEGETATION.

B) TEMPORARY ACCESS ROADS AND PATHS WILL NOT BE BUILT ON SLOPES WHERE GRADE, SOIL, OR OTHER
FEATURES SUGGEST A LIKELIHOOD OF EXCESSIVE EROSION OR FAILURE. IF SLOPES ARE STEEPER THAN 30%,
THEN THE ROAD WILL BE DESIGNED BY A CIVIL ENGINEER WITH EXPERIENCE IN STEEP ROAD DESIGN.

C) THE REMOVAL OF RIPARIAN VEGETATION DURING CONSTRUCTION OF TEMPORARY ACCESS ROADS WILL BE
MINIMIZED. WHEN TEMPORARY VEGETATION REMOVAL IS REQUIRED, VEGETATION WILL BE CUT AT GROUND
LEVEL (NOT GRUBBED).

D) AT PROJECT COMPLETION, ALL TEMPORARY ACCESS ROADS AND PATHS WILL BE OBLITERATED, AND
THE SOIL WILL BE STABILIZED AND REVEGETATED. ROAD AND PATH OBLITERATION REFERS TO THE MOST
COMPREHENSIVE DEGREE OF DECOMMISSIONING AND INVOLVES DECOMPACTING THE SURFACE AND DITCH,
PULLING THE FILL MATERIAL ONTO THE RUNNING SURFACE, AND RESHAPING TO MATCH THE ORIGINAL
CONTOUR.

MINIMALLY-SIZED, LOW PRESSURE TIRES; MINIMAL HARD-TURN PATHS FOR TRACKED VEHICLES; TEMPORARY
MATS OR PLATES WITHIN WET AREAS OR ON SENSITIVE SOILS). ALL VEHICLES AND OTHER MECHANIZED
EQUIPMENT WILL BE:

A)  STORED, FUELED, AND MAINTAINED IN A VEHICLE STAGING AREA PLACED 150 FEET OR MORE FROM
ANY NATURAL WATER BODY OR WETLAND OR ON AN ADJACENT, ESTABLISHED ROAD AREA;

B)  REFUELED IN A VEHICLE STAGING AREA PLACED 150 FEET OR MORE FROM A NATURAL WATERBODY OR
WETLAND, OR IN AN ISOLATED HARD ZONE, SUCH AS A PAVED PARKING LOT OR ADJACENT, ESTABLISHED
ROAD (THIS MEASURE APPLIES ONLY TO GAS-POWERED EQUIPMENT WITH TANKS LARGER THAN 5 GALLONS).
C)  BIODEGRADABLE LUBRICANTS AND FLUIDS SHALL BE USED ON EQUIPMENT OPERATING IN AND
ADJACENT TO THE STREAM CHANNEL AND LIVE WATER.

D)  INSPECTED DAILY FOR FLUID LEAKS BEFORE LEAVING THE VEHICLE STAGING AREA FOR OPERATION
WITHIN 150 FEET OF ANY NATURAL WATER BODY OR WETLAND; AND

E)  THOROUGHLY CLEANED BEFORE OPERATION BELOW ORDINARY HIGH WATER, AND AS OFTEN AS
NECESSARY DURING OPERATION, TO REMAIN GREASE FREE.

9)  EROSION CONTROL. EROSION CONTROL MEASURES WILL BE PREPARED AND CARRIED OUT,
COMMENSURATE IN SCOPE WITH THE ACTION, THAT MAY INCLUDE THE FOLLOWING:

A)  TEMPORARY EROSION CONTROLS.

I.  TEMPORARY EROSION CONTROLS WILL BE IN PLACE BEFORE ANY SIGNIFICANT

ALTERATION OF THE ACTION SITE AND APPROPRIATELY INSTALLED DOWNSLOPE OF PROJECT ACTIVITY WITHIN
THE RIPARIAN BUFFER AREA UNTIL SITE REHABILITATION IS COMPLETE.

Il.  IFTHERE IS A POTENTIAL FOR ERODED SEDIMENT TO ENTER THE STREAM, SEDIMENT  BARRIERS
WILL BE INSTALLED AND MAINTAINED FOR THE DURATION OF PROJECT IMPLEMENTATION.

. TEMPORARY EROSION CONTROL MEASURES MAY INCLUDE FIBER WATTLES, SILT FENCES, JUTE
MATTING, WOOD FIBER MULCH AND SOIL BINDER, OR GEOTEXTILES AND GEOSYNTHETIC FABRIC.

IV.  SOIL STABILIZATION UTILIZING WOOD FIBER MULCH AND TACKIFIER (HYDRO-APPLIED) MAY BE USED TO
REDUCE EROSION OF BARE SOIL IF THE MATERIALS ARE NOXIOUS WEED FREE AND NONTOXIC TO AQUATIC
AND TERRESTRIAL ANIMALS, SOIL MICROORGANISMS, AND VEGETATION.

V.  SEDIMENT WILL BE REMOVED FROM EROSION CONTROLS ONCE IT HAS REACHED 1/3 OF THE EXPOSED
HEIGHT OF THE CONTROL.

VI ONCE THE SITE IS STABILIZED AFTER CONSTRUCTION, TEMPORARY EROSION CONTROL MEASURES
WILL BE REMOVED.

B)  EMERGENCY EROSION CONTROLS. THE FOLLOWING MATERIALS FOR EMERGENCY EROSION CONTROL
WILL BE AVAILABLE AT THE WORK SITE:

. ASUPPLY OF SEDIMENT CONTROL MATERIALS; AND

Il. AN OIL-ABSORBING FLOATING BOOM WHENEVER SURFACE WATER IS PRESENT.

10)  DUST ABATEMENT. THE PROJECT SPONSOR WILL DETERMINE THE APPROPRIATE DUST CONTROL
MEASURES BY CONSIDERING SOIL TYPE, EQUIPMENT USAGE, PREVAILING WIND DIRECTION, AND THE EFFECTS
CAUSED BY OTHER EROSION AND SEDIMENT CONTROL MEASURES. IN ADDITION, THE FOLLOWING CRITERIA
WILL BE FOLLOWED:

A) WORK WILL BE SEQUENCED AND SCHEDULED TO REDUCE EXPOSED BARE SOIL SUBJECT TO WIND
EROSION.

B) DUST-ABATEMENT ADDITIVES AND STABILIZATION CHEMICALS (TYPICALLY MAGNESIUM CHLORIDE,
CALCIUM CHLORIDE SALTS, OR LIGNINSULFONATE) WILL NOT BE APPLIED WITHIN 25 FEET OF WATER OR A
STREAM CHANNEL AND WILL BE APPLIED SO AS TO MINIMIZE THE LIKELIHOOD THAT THEY WILL ENTER
STREAMS. APPLICATIONS OF LIGNINSULFONATE WILL BE LIMITED TO A MAXIMUM RATE OF 0.5 GALLONS PER
SQUARE YARD OF ROAD SURFACE, ASSUMING A 50:50 (LIGNINSULFONATE TO WATER) SOLUTION.

C) APPLICATION OF DUST ABATEMENT CHEMICALS WILL BE AVOIDED DURING OR JUST BEFORE WET
WEATHER, AND AT STREAM CROSSINGS OR OTHER AREAS THAT COULD RESULT IN UNFILTERED DELIVERY OF
THE DUST ABATEMENT MATERIALS TO A WATERBODY (TYPICALLY THESE WOULD BE AREAS WITHIN 25 FEET OF
A WATERBODY OR STREAM CHANNEL; DISTANCES MAY BE GREATER WHERE VEGETATION IS SPARSE OR
SLOPES ARE STEEP).

D) SPILL CONTAINMENT EQUIPMENT WILL BE AVAILABLE DURING APPLICATION OF DUST ABATEMENT
CHEMICALS.

E) PETROLEUM-BASED PRODUCTS WILL NOT BE USED FOR DUST ABATEMENT.

11)  SPILL PREVENTION, CONTROL, AND COUNTER MEASURES. THE USE OF MECHANIZED MACHINERY
INCREASES THE RISK FOR ACCIDENTAL SPILLS OF FUEL, LUBRICANTS, HYDRAULIC FLUID, OR OTHER
CONTAMINANTS INTO THE RIPARIAN ZONE OR DIRECTLY INTO THE WATER. ADDITIONALLY, UNCURED
CONCRETE AND FORM MATERIALS ADJACENT TO THE ACTIVE STREAM CHANNEL MAY RESULT IN ACCIDENTAL
DISCHARGE INTO THE WATER. THESE CONTAMINANTS CAN DEGRADE HABITAT, AND INJURE OR KILL AQUATIC
FOOD ORGANISMS AND ESA-LISTED SPECIES. THE PROJECT SPONSOR WILL ADHERE TO THE FOLLOWING
MEASURES:

A) A DESCRIPTION OF HAZARDOUS MATERIALS THAT WILL BE USED, INCLUDING INVENTORY, STORAGE,
AND HANDLING PROCEDURES WILL BE AVAILABLE ON-SITE.

B) WRITTEN PROCEDURES FOR NOTIFYING ENVIRONMENTAL RESPONSE AGENCIES WILL BE POSTED AT
THE WORK SITE.

C) SPILL CONTAINMENT KITS (INCLUDING INSTRUCTIONS FOR CLEANUP AND DISPOSAL) ADEQUATE FOR
THE TYPES AND QUANTITY OF HAZARDOUS MATERIALS USED AT THE SITE WILL BE AVAILABLE AT THE WORK
SITE.

D) WORKERS WILL BE TRAINED IN SPILL CONTAINMENT PROCEDURES AND WILL BE INFORMED OF THE
LOCATION OF SPILL CONTAINMENT KITS.

E) ANY WASTE LIQUIDS GENERATED AT THE STAGING AREAS WILL BE TEMPORARILY STORED UNDER AN
IMPERVIOUS COVER, SUCH AS A TARPAULIN, UNTIL THEY CAN BE PROPERLY TRANSPORTED TO AND DISPOSED
OF AT A FACILITY THAT IS APPROVED FOR RECEIPT OF HAZARDOUS MATERIALS.

12)  INVASIVE SPECIES CONTROL. THE FOLLOWING MEASURES WILL BE FOLLOWED TO AVOID INTRODUCTION
OF INVASIVE PLANTS AND NOXIOUS WEEDS INTO PROJECT AREAS:

A) PRIOR TO ENTERING THE SITE, ALL VEHICLES AND EQUIPMENT WILL BE POWER WASHED, ALLOWED TO
FULLY DRY, AND INSPECTED TO MAKE SURE NO PLANTS, SOIL, OR OTHER ORGANIC MATERIAL ADHERES TO
THE SURFACE.

B) WATERCRAFT, WADERS, BOOTS, AND ANY OTHER GEAR TO BE USED IN OR NEAR WATER WILL BE
INSPECTED FOR AQUATIC INVASIVE SPECIES.

C) WADING BOOTS WITH FELT SOLES ARE NOT TO BE USED DUE TO THEIR PROPENSITY FOR AIDING IN THE
TRANSFER OF INVASIVE SPECIES.

E) TEMPORARY ROADS AND PATHS IN WET AREAS OR AREAS PRONE TO FLOODING WILL BE OBLITERATED
BY THE END OF THE IN-WATER WORK WINDOW. .
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WORK AREA ISOLATION & FISH SALVAGE.

ANY WORK AREA WITHIN THE WETTED CHANNEL WILL BE ISOLATED FROM THE ACTIVE STREAM WHENEVER
ESA-LISTED FISH ARE REASONABLY CERTAIN TO BE PRESENT, OR IF THE WORK AREA IS LESS THAN 300-FEET
UPSTREAM FROM KNOWN SPAWNING HABITATS. WHEN WORK AREA ISOLATION IS REQUIRED, DESIGN PLANS WILL
INCLUDE ALL ISOLATION ELEMENTS, FISH RELEASE AREAS, AND, WHEN A PUMP IS USED TO DEWATER THE
ISOLATION AREA AND FISH ARE PRESENT, A FISH SCREEN THAT MEETS NMFS'S FISH SCREEN CRITERIA (NMFS 2011,
OR MOST CURRENT). WORK AREA ISOLATION AND FISH CAPTURE ACTIVITIES WILL OCCUR DURING PERIODS OF THE
COOLEST AIR AND WATER TEMPERATURES POSSIBLE, NORMALLY EARLY IN THE MORNING VERSUS LATE IN THE DAY,
AND DURING CONDITIONS APPROPRIATE TO MINIMIZE STRESS AND DEATH OF SPECIES PRESENT.

- NATIONAL MARINE FISHERIES SERVICE. 2011. ANADROMOUS SALMONID PASSAGE FACILITY DESIGN. NORTHWEST
REGION. AVAILABLE ONLINE AT: HTTP,//WWW.NWR.NOAA.GOV/SALMON-HYDROPOWER/FERC/UPLOAD/FISH-PASSAGE-DESIGN.PDF

- U.S. FISH AND WILDLIFE SERVICE. 2010. BEST MANAGEMENT PRACTICES TO MINIMIZE ADVERSE EFFECTS TO
PACIFIC LAMPREY.

HTTP://WWW.FWS.GOV/PACIFIC/FISHERIES/SPHABCON/LAMPREY/PDF/BEST%20MANAGEMENT%20PRACTICES%20FOR%20PACIFIC%
20LAMPREY%20APRIL%202010%20VERSION.PDF

FOR SALVAGE OPERATIONS IN KNOWN BULL TROUT SPAWNING AND REARING HABITAT, ELECTROFISHING SHALL
ONLY OCCUR FROM MAY 1 TO JULY 31. NO ELECTROFISHING WILL OCCUR IN ANY BULL TROUT OCCUPIED HABITAT
AFTER AUGUST 15. BULL TROUT ARE VERY TEMPERATURE SENSITIVE AND GENERALLY SHOULD NOT BE
ELECTROSHOCKED OR OTHERWISE HANDLED WHEN TEMPERATURES EXCEED 15 DEGREES CELSIUS. SALVAGE
ACTIVITIES SHOULD TAKE PLACE DURING PERIODS OF THE COOLEST AIR AND WATER TEMPERATURES POSSIBLE,
NORMALLY EARLY IN THE MORNING VERSUS LATE IN THE DAY, AND DURING CONDITIONS APPROPRIATE TO
MINIMIZE STRESS TO FISH SPECIES PRESENT.

SALVAGE OPERATIONS WILL FOLLOW THE ORDERING, METHODOLOGIES, AND CONSERVATION MEASURES SPECIFIED
BELOW IN STEPS 1 THROUGH 6. STEPS 1 AND 2 WILL BE IMPLEMENTED FOR ALL PROJECTS WHERE WORK AREA
ISOLATION IS NECESSARY ACCORDING TO CONDITIONS ABOVE. ELECTROFISHING (STEP 3) CAN BE IMPLEMENTED
TO ENSURE ALL FISH HAVE BEEN REMOVED FOLLOWING STEPS 1 AND 2, OR WHEN OTHER MEANS OF FISH CAPTURE
MAY NOT BE FEASIBLE OR EFFECTIVE. DEWATERING AND REWATERING (STEPS 4 AND 5) WILL BE IMPLEMENTED
UNLESS WETTED IN-STREAM WORK IS DEEMED TO BE MINIMALLY HARMFUL TO FISH, AND IS BENEFICIAL TO OTHER
AQUATIC SPECIES. DEWATERING WILL NOT BE CONDUCTED IN AREAS KNOWN TO BE OCCUPIED BY LAMPREY,
UNLESS LAMPREYS ARE SALVAGED USING GUIDANCE SET FORTH IN US FISH AND WILDLIFE SERVICE (2010)3.

1) ISOLATE.
A) BLOCK NETS WILL BE INSTALLED AT UPSTREAM AND DOWNSTREAM LOCATIONS AND MAINTAINED IN A SECURED
POSITION TO EXCLUDE FISH FROM ENTERING THE PROJECT AREA.

B) BLOCK NETS WILL BE SECURED TO THE STREAM CHANNEL BED AND BANKS UNTIL FISH CAPTURE AND
TRANSPORT ACTIVITIES ARE COMPLETE. BLOCK NETS MAY BE LEFT IN PLACE FOR THE DURATION OF THE PROJECT
TO EXCLUDE FISH.
C) IF BLOCK NETS REMAIN IN PLACE MORE THAN ONE DAY, THE NETS WILL BE MONITORED AT LEAST DAILY TO
ENSURE THEY ARE SECURED TO THE BANKS AND FREE OF ORGANIC ACCUMULATION. IF THE PROJECT IS WITHIN
BULL TROUT SPAWNING AND REARING HABITAT, THE BLOCK NETS MUST BE CHECKED EVERY FOUR HOURS FOR FISH
IMPINGEMENT ON THE NET. LESS FREQUENT INTERVALS MUST BE APPROVED THROUGH A VARIANCE REQUEST.
D) NETS WILL BE MONITORED HOURLY ANYTIME THERE IS INSTREAM DISTURBANCE.
2) SALVAGE. AS DESCRIBED BELOW, FISH TRAPPED WITHIN THE ISOLATED WORK AREA WILL BE CAPTURED TO
MINIMIZE THE RISK OF INJURY, THEN RELEASED AT A SAFE SITE:
A) REMOVE AS MANY FISH AS POSSIBLE PRIOR TO DEWATERING.
B) DURING DEWATERING, ANY REMAINING FISH WILL BE COLLECTED BY HAND OR DIP NETS.
C) SEINES WITH A MESH SIZE TO ENSURE CAPTURE OF THE RESIDING ESA-LISTED FISH WILL BE USED.
D) MINNOW TRAPS WILL BE LEFT IN PLACE OVERNIGHT AND USED IN CONJUNCTION WITH SEINING.
E) IF BUCKETS ARE USED TO TRANSPORT FISH:

I. THE TIME FISH ARE IN A TRANSPORT BUCKET WILL BE LIMITED, AND WILL BE RELEASED AS QUICKLY AS
POSSIBLE;

IIl. THE NUMBER OF FISH WITHIN A BUCKET WILL BE LIMITED BASED ON SIZE, AND FISH WILL BE OF
RELATIVELY COMPARABLE SIZE TO MINIMIZE PREDATION;

lll. AERATORS FOR BUCKETS WILL BE USED OR THE BUCKET WATER WILL BE FREQUENTLY CHANGED WITH
COLD CLEAR WATER AT 15 MINUTE OR MORE FREQUENT INTERVALS.

IV. BUCKETS WILL BE KEPT IN SHADED AREAS OR WILL BE COVERED BY A CANOPY IN EXPOSED AREAS.

V. DEAD FISH WILL NOT BE STORED IN TRANSPORT BUCKETS, BUT WILL BE LEFT ON THE STREAM BANK TO
AVOID MORTALITY COUNTING ERRORS.
F) AS RAPIDLY AS POSSIBLE (ESPECIALLY FOR TEMPERATURE-SENSITIVE BULL TROUT), FISH WILL BE RELEASED
IN AN AREA THAT PROVIDES ADEQUATE COVER AND FLOW REFUGE. UPSTREAM RELEASE IS GENERALLY PREFERRED,
BUT FISH RELEASED DOWNSTREAM WILL BE SUFFICIENTLY OUTSIDE OF THE INFLUENCE OF CONSTRUCTION.
G) SALVAGE WILL BE SUPERVISED BY A QUALIFIED FISHERIES BIOLOGIST EXPERIENCED WITH WORK AREA
ISOLATION AND COMPETENT TO ENSURE THE SAFE HANDLING OF ALL FISH.
3) ELECTROFISHING. ELECTROFISHING WILL BE USED ONLY AFTER OTHER SALVAGE METHODS HAVE BEEN
EMPLOYED OR WHEN OTHER MEANS OF FISH CAPTURE ARE DETERMINED TO NOT BE FEASIBLE OR EFFECTIVE. IF
ELECTROFISHING WILL BE USED TO CAPTURE FISH FOR SALVAGE, THE SALVAGE OPERATION WILL BE LED BY AN
EXPERIENCED FISHERIES BIOLOGIST AND THE FOLLOWING GUIDELINES WILL BE FOLLOWED:
A) THE NMFS'S ELECTROFISHING GUIDELINES (NMFS 2000).
B) ONLY DIRECT CURRENT (DC) OR PULSED DIRECT CURRENT (PDC) WILL BE USED AND CONDUCTIVITY MUST BE

TESTED.

L IF CONDUCTIVITY IS LESS THAN 100 MS, VOLTAGE RANGES FROM 900 TO 1100 WILL BE USED.

Il FOR CONDUCTIVITY RANGES BETWEEN 100 TO 300 MS, VOLTAGE RANGES WILL BE 500 TO 800.

ll.  FOR CONDUCTIVITY GREATER THAN 300 MS, VOLTAGE WILL BE LESS THAN 400.

C) ELECTROFISHING WILL BEGIN WITH A MINIMUM PULSE WIDTH AND RECOMMENDED VOLTAGE AND THEN
GRADUALLY INCREASE TO THE POINT WHERE FISH ARE IMMOBILIZED.

D) THE ANODE WILL NOT INTENTIONALLY CONTACT FISH.

E) ELECTROFISHING SHALL NOT BE CONDUCTED WHEN THE WATER CONDITIONS ARE TURBID AND VISIBILITY IS
POOR. THIS CONDITION MAY BE EXPERIENCED WHEN THE SAMPLER CANNOT SEE THE STREAM BOTTOM IN ONE
FOOT OF WATER.

F) IF MORTALITY OR OBVIOUS INJURY (DEFINED AS DARK BANDS ON THE BODY, SPINAL DEFORMATIONS,
DE-SCALING OF 25% OR MORE OF BODY, AND TORPIDITY OR INABILITY TO MAINTAIN UPRIGHT ATTITUDE AFTER
SUFFICIENT RECOVERY TIME) OCCURS DURING ELECTROFISHING, OPERATIONS WILL BE IMMEDIATELY
DISCONTINUED, MACHINE SETTINGS, WATER TEMPERATURE AND CONDUCTIVITY CHECKED, AND PROCEDURES
ADJUSTED OR ELECTROFISHING POSTPONED TO REDUCE MORTALITY.

4) DEWATER. DEWATERING, WHEN NECESSARY, WILL BE CONDUCTED OVER A SUFFICIENT PERIOD OF TIME TO
ALLOW SPECIES TO NATURALLY MIGRATE OUT OF THE WORK AREA AND WILL BE LIMITED TO THE SHORTEST LINEAR
EXTENT PRACTICABLE.

A) DIVERSION AROUND THE CONSTRUCTION SITE MAY BE ACCOMPLISHED WITH A COFFER DAM AND A BY-PASS
CULVERT OR PIPE, OR A LINED, NON-ERODIBLE DIVERSION DITCH. WHERE GRAVITY FEED IS NOT POSSIBLE, A PUMP
MAY BE USED, BUT MUST BE OPERATED IN SUCH A WAY AS TO AVOID REPETITIVE DEWATERING AND REWATERING
OF THE SITE. IMPOUNDMENT BEHIND THE COFFERDAM MUST OCCUR SLOWLY THROUGH THE TRANSITION, WHILE
CONSTANT FLOW IS DELIVERED TO THE DOWNSTREAM REACHES.

B) ALL PUMPS WILL HAVE FISH SCREENS TO AVOID JUVENILE FISH IMPINGEMENT OR ENTRAINMENT, AND WILL
BE OPERATED IN ACCORDANCE WITH NMFS'S CURRENT FISH SCREEN CRITERIA (NMFS 20114, OR MOST RECENT
VERSION). IF THE PUMPING RATE EXCEEDS 3 CUBIC FEET SECOND (CFS), A NMFS HYDRO FISH PASSAGE REVIEW
WILL BE NECESSARY.

C) DISSIPATION OF FLOW ENERGY AT THE BYPASS OUTFLOW WILL BE PROVIDED TO PREVENT DAMAGE TO
RIPARIAN VEGETATION OR STREAM CHANNEL.

D) SAFE REENTRY OF FISH INTO THE STREAM CHANNEL WILL BE PROVIDED, PREFERABLY INTO POOL HABITAT
WITH COVER, IF THE DIVERSION ALLOWS FOR DOWNSTREAM FISH PASSAGE.

E) SEEPAGE WATER WILL BE PUMPED TO A TEMPORARY STORAGE AND TREATMENT SITE OR INTO UPLAND
AREAS TO ALLOW WATER TO PERCOLATE THROUGH SOIL OR TO FILTER THROUGH VEGETATION PRIOR TO
REENTERING THE STREAM CHANNEL.

4 NATIONAL MARINE FISHERIES SERVICE. 2011. ANADROMOUS SALMONID PASSAGE FACILITY DESIGN. NORTHWEST
REGION. AVAILABLE ONLINE AT:

HTTP.//WWW.NWR.NOAA.GOV/SALMON-HYDROPOWER/FERC/UPLOAD/ FISH-PASSAGE-DESIGN.PDF

5) SALVAGE NOTICE. MONITORING AND RECORDING OF FISH PRESENCE, HANDLING, AND MORTALITY MUST
OCCUR DURING THE DURATION OF THE ISOLATION, SALVAGE, ELECTROFISHING, DEWATERING, AND REWATERING
OPERATIONS. ONCE OPERATIONS ARE COMPLETED, A SALVAGE REPORT WILL DOCUMENT PROCEDURES USED, ANY
FISH INJURIES OR DEATHS (INCLUDING NUMBERS OF FISH AFFECTED), AND CAUSES OF ANY DEATHS.

CONSTRUCTION AND POST-CONSTRUCTION CONSERVATION MEASURES.

1) FISH PASSAGE. FISH PASSAGE WILL BE PROVIDED FOR ANY ADULT OR JUVENILE FISH LIKELY TO BE PRESENT
IN THE ACTION AREA DURING CONSTRUCTION, UNLESS PASSAGE DID NOT EXIST BEFORE CONSTRUCTION OR THE
STREAM IS NATURALLY IMPASSABLE AT THE TIME OF CONSTRUCTION. IF THE PROVISION OF TEMPORARY FISH
PASSAGE DURING CONSTRUCTION WILL INCREASE NEGATIVE EFFECTS ON AQUATIC SPECIES OF INTEREST OR THEIR
HABITAT, A VARIANCE CAN BE REQUESTED FROM THE NMFS BRANCH CHIEF AND THE FWS FIELD OFFICE
SUPERVISOR. PERTINENT INFORMATION, SUCH AS THE SPECIES AFFECTED, LENGTH OF STREAM REACH AFFECTED,
PROPOSED TIME FOR THE PASSAGE BARRIER, AND ALTERNATIVESCONSIDERED, WILL BE INCLUDED IN THE
VARIANCE REQUEST.

2) CONSTRUCTION AND DISCHARGE WATER.

A) SURFACE WATER MAY BE DIVERTED TO MEET CONSTRUCTION NEEDS, BUT ONLY IF DEVELOPED SOURCES
ARE UNAVAILABLE OR INADEQUATE.

B) DIVERSIONS WILL NOT EXCEED 10% OF THE AVAILABLE FLOW.

C) ALL CONSTRUCTION DISCHARGE WATER WILL BE COLLECTED AND TREATED USING THE BEST AVAILABLE
TECHNOLOGY APPLICABLE TO SITE CONDITIONS.

D) TREATMENTS TO REMOVE DEBRIS, NUTRIENTS, SEDIMENT, PETROLEUM HYDROCARBONS, METALS AND
OTHER POLLUTANTS LIKELY TO BE PRESENT WILL BE PROVIDED.
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