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WORK AREA ISOLATION 
ANY WORK AREA REQUIRING EXCAVATION OR MOBILIZATION OF SEDIMENT 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 ESA-LISTED FISH SPAWNING HABITATS. IF THE WORK 
AREA ISOLATION PRACTICES WOULD CAUSE GREATER IMPACTS THAN IT WOULD PREVENT, IS LOCATED IN DEEP OR 
SWIFTLY FLOWING WATER, OR IF FISH CAN BE EFFECTIVELY EXCLUDED BY NETS OR SCREENS, THEN A VARIANCE TO 
NOT ISOLATE THE WORK AREA MAY BE PURSUED. WORK AREA ISOLATION & FISH SALVAGE ACTIVITIES ARE CONSIDERED 
INCIDENTAL TO CONSTRUCTION-RELATED ACTIVITIES AND SHALL OCCUR DURING THE STATE RECOMMENDED IN-WATER 
WORK WINDOWS. WHEN WORK AREA ISOLATION IS REQUIRED, DESIGN PLANS WILL INCLUDE ALL ISOLATION ELEMENTS, 
FISH RELEASE AREAS, A PUMP TO BE USED TO DEWATER THE ISOLATION AREA, AND, WHEN FISH ARE PRESENT, A FISH 
SCREEN THAT MEETS NMFS'S FISH SCREEN CRITERIA (NMFS 2023, OR MOST CURRENT). WIDER MESH SCREENS MAY BE 
USED AFTER ALL FISH HAVE BEEN REMOVED FROM THE ISOLATED AREA. WORK AREA ISOLATION AND FISH CAPTURE 
ACTIVITIES TAKE PLACE DURING PERIODS OF THE COOLEST AIR AND WATER TEMPERA TURES POSSIBLE, NORMALLY 
EARLY IN THE MORNING VERSUS LATE IN THE DAY, ANO DURING CONDITIONS APPROPRIATE TO MINIMIZE STRESS TO 
FISH SPECIES PRESENT.Monitoring and recording will take place for the duration of salvage activities. The salvage report will be 
communicated to the Agencies via the project completion form (PCF). A FISH BIOLOGIST WILL DETERMINE HOW TO REMOVE 
ESA-LISTED FISH, WITH LEAST HARM TO THE FISH, BEFORE IN-WATER WORK BEGINS. 

THIS WILL INVOLVE EITHER PASSIVE MOVEMENT OF FISH OUT OF THE PROJECT REACH THROUGH SLOW DEWATERING, 
OR ACTIVELY REMOVING THE FISH FROM THE PROJECT REACH. SHOULD ACTIVE REMOVAL BE WARRANTED, A FISH 
BIOLOGIST WILL CLEAR THE AREA OF FISH BEFORE THE SITE IS DEWATERED USING ONE OR MORE OF A VARIETY OF 
METHODS INCLUDING SEINING, DIPPING, OR ELECTROFISHING, DEPENDING ON SPECIFIC SITE CONDITIONS. IN AREAS 
OCCUPIED BY LARVAL LAMPREY, TO THE EXTENT POSSIBLE, SALVAGE USING GUIDANCE SET FORTH IN USFWS 2010 OR 
MOST RECENT GUIDANCE. Salvage operations will follow the ordering, methods, and conservation measures specified as follows: 
DEPENDENT UPON SITE CONDITIONS, A FISH BIOLOGIST WILL CONDUCT OR SUPERVISE THE FOLLOWING: 

1) SLOWLY REDUCE WATER FROM THE WORK AREA TO ALLOW SOME FISH TO LEAVE THE WORK AREA VOLITIONALLY: 
a) IF DEWATERED AREA CONTAINS LARGE FINE/ SANDY SEDIMENT DEPOSITS, LARVAL 

LAMPREY COULD BE PRESENT, AND POTENTIALLY IN LARGE NUMBERS. IF SO, CONSIDER 
ELECTROFISHING USING LAMPREY ELECTROFISHING SETTINGS (WHICH 00 NOT AFFECT 
BONY FISH) PRIOR TO OR DURING DRAWOOWN. SEE SECTION FURTHER DOWN ON 
LAMPREY CONSERVATION MEASURES AND ELECTROFISHING GUIDELINES. 

1) INSTALL BLOCK NETS; 
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 4 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. 
3) CAPTURE FISH THROUGH SEINING, AND RELOCATE TO STREAMS; 

a) WHILE DEWATERING, ANY REMAINING FISH WILL BE COLLECTED BY HAND OR DIP NETS. 
b) SEINES WITH A MESH SIZE TO ENSURE CAPTURE OF THE RESIDING ESA-LISTED FISH WILL BE 

USED. 
c) MINNOW TRAPS MAY BE LEFT IN PLACE OVERNIGHT AND USED IN CONJUNCTION WITH SEINING. 

4) ELECTROFISH TO CAPTURE AND RELOCATE FISH NOT CAUGHT DURING SEINING, NMFS ELECTROFISHING 
GUIDELINES SHALL BE USED. THIS STEP IS TO BE USED AS A LAST RESORT; AFTER ALL PASSIVE TECHNIQUES HAVE 
BEEN EXHAUSTED. 

5) CONTINUE TO SLOWLY DEWATER THE STREAM REACH; 
6) COLLECT ANY REMAINING FISH IN COLD-WATER BUCKETS AND RELOCATE TO THE STREAM; 

a. LIMIT THE TIME FISH WOULD BE IN A TRANSPORT BUCKET, AND RELEASE THEM AS QUICKLY AS POSSIBLE; 
b. THE NUMBER OF FISH WITHIN A BUCKET WILL BE LIMITED, AND FISH WILL BE OF RELATIVELY COMPARABLE 

SIZE TO MINIMIZE PREDATION; 
c. AERATORS FOR BUCKETS WILL BE USED, OR THE BUCKET'S WATER WILL BE FREQUENTLY CHANGED WITH 

COLD, CLEAR, WATER AT 15 MINUTE, OR MORE-FREQUENT, INTERVALS. 
d. BUCKETS WILL BE KEPT IN SHADED AREAS; OR IF IN EXPOSED AREAS, COVERED BY A CANOPY. 
e. DEAD FISH WILL NOT BE STORED IN TRANSPORT BUCKETS BUT WILL BE LEFT ON THE STREAMBANK TO AVOID 

MORTALITY COUNTING ERRORS. 
7) IN AREAS OCCUPIED BY BULL TROUT, LAMPREY, MUSSELS5, OR NATIVE FISH, THE FOLLOWING SALVAGE 

GUIDELINES SHALL BE MET. SEE USFWS 2010, "CONSERVATION MEASURES FOR SALVAGE OF NATIVE FISH, 
LAMPREY AND MUSSELS" (L TW 20206) AND GUIDANCE DEVELOPED BY THE XERCES SOCIETY (BLEVINS ET AL. 2018, 
2019) OR MOST RECENT GUIDANCE FOR ADDITIONAL INFORMATION. SALVAGE GUIDELINES ARE AS FOLLOWS: 
f. CONDUCT NATIVE MUSSEL AND LAMPREY PRESENCE AND ABSENCE SURVEYS; APPROXIMATE NUMBERS FOR 

SALVAGE TO AID IN PLANNING FOR SALVAGE. 
g. PRE-SELECT SITE(S) FOR RELEASE AND/OR MUSSEL BED RELOCATION. 
h. SALVAGE OF BULL TROUT WILL NOT TAKE PLACE WHEN WATER TEMPERATURES EXCEED 15 DEGREES 

CELSIUS. 
i. IF DRAWDOWN LESS THAN 48 HOURS, SALVAGE OF LAMPREY AND MUSSELS MAY NOT BE NECESSARY IF 

TEMPERATURES SUPPORT SURVIVAL IN SEDIMENTS. 
j. SALVAGE MUSSELS BY HAND AFTER LOCATING BY SNORKELING OR WADING. IF MUSSELS ARE NUMEROUS 

(OR STAFF IS LIMITED), IT MAY BE NECESSARY TO DO THIS STEP IN THE DAYS BEFORE DRAWDOWN, AS 
RELOCATION/PLACEMENT CAN BE TIME CONSUMING. 

k. SALVAGE LAMPREY BY ELECTROFISHING. SEE ELECTROFISHING CONSERVATION MEASURES FOR LAMPREY 
AND LARVAL LAMPREY DRY SHOCK SETTINGS. 

I. SALVAGE BONY FISH AFTER LAMPREY WITH NETS OR ELECTROFISHING (SEE ELECTROFISHING 
CONSERVATION MEASURES FOR APPROPRIATE SETTINGS). 

m. REGULARLY INSPECT DEWATERED SITE SINCE LAMPREY LIKELY TO EMERGE AND MUSSELS MAY BECOME 
VISIBLE AFTER DEWATERING. 

n. MUSSELS MAY BE TRANSFERRED IN COOLERS. 
o. MUSSELS WILL BE PLACED INDIVIDUALLY TO ENSURE ABILITY TO BURROW INTO NEW HABITAT. 

1) NMFS'S ELECTROFISHING GUIDELINES (NMFS 20005) 
1) INITIAL SITE SURVEYS AND EQUIPMENT SETTINGS 

a) IN ORDER TO AVOID CONTACT WITH SPAWNING ADULTS OR ACTIVE REDDS, RESEARCHERS MUST CONDUCT A 
CAREFUL VISUAL SURVEY OF THE AREA TO BE SAMPLED BEFORE BEGINNING ELECTROFISHING. 

b) PRIOR TO THE START OF SAMPLING AT A NEW LOCATION, WATER TEMPERATURE AND CONDUCTIVITY 
MEASUREMENTS SHALL BE TAKEN TO EVALUATE ELECTROFISHER SETTINGS AND ADJUSTMENTS. NO 
ELECTROFISHING SHOULD OCCUR WHEN WATER TEMPERATURES ARE ABOVE 18'C OR ARE EXPECTED TO 
RISE ABOVE THIS TEMPERATURE PRIOR TO CONCLUDING THE ELECTROFISHING SURVEY. 

c) WHENEVER POSSIBLE, A BLOCK NET SHOULD BE PLACED BELOW THE AREA BEING SAMPLED TO CAPTURE 
STUNNED FISH THAT MAY DRIFT DOWNSTREAM. 

d) EQUIPMENT MUST BE IN GOOD WORKING CONDITION AND OPERA TORS SHOULD GO THROUGH THE 
MANUFACTURER'S PRESEASON CHECKS, ADHERE TO ALL PROVISIONS, AND RECORD MAJOR MAINTENANCE 
WORK IN A LOGBOOK. 

e) EACH ELECTROFISHING SESSION MUST START WITH ALL SETTINGS (VOLTAGE, PULSE WIDTH, AND PULSE 
RA TE) SET TO THE MINIMUMS NEEDED TO CAPTURE FISH. THESE SETTINGS SHOULD BE GRADUALLY 
INCREASED ONLY TO THE POINT WHERE FISH ARE IMMOBILIZED AND CAPTURED, AND GENERALLY NOT 
ALLOWED TO EXCEED CONDUCTIVITY-BASED MAXIMA. 

2) ELECTROFISHING TECHNIQUE 
a) SAMPLING SHOULD BEGIN USING STRAIGHT DC. THE POWER NEEDS TO REMAIN ON UNTIL THE FISH IS NETTED 

WHEN USING STRAIGHT DC. IF FISH CAPTURE IS UNSUCCESSFUL WITH INITIAL LOW VOLTAGE, GRADUALLY 
INCREASE VOLTAGE SETTINGS WITH STRAIGHT DC WHILE REMAINING BELOW MAXIMUM LEVELS. 

b) MAXIMUM VOLTAGE WILL BE 1100 VOLTS WHEN CONDUCTIVITY IS LESS THAN 100 MILLISECONDS, 800 VOLTS 
WHEN BETWEEN 100 AND 300 MILLISECONDS, AND 400 VOLTS WHEN LESS THAN 300 MILLISECONDS (TABLE 1). 

c) IF FISH CAPTURE IS NOT SUCCESSFUL WITH THE USE OF STRAIGHT DC, THEN SET THE ELECTROFISHER TO 
LOWER VOLTAGES WITH PDC. IF FISH CAPTURE IS UNSUCCESSFUL WITH LOW VOLTAGES, INCREASE PULSE 
WIDTH, VOLTAGE, AND PULSE FREQUENCY (DURATION, AMPLITUDE, AND FREQUENCY) WITHIN MAXIMUM 
VALUES (TABLE 1). 

d) MAXIMUM PULSE WIDTH IS 5 MILLISECONDS. MAXIMUM PULSE RA TE IS 70 HERTZ. 
e) ELECTROFISHING WILL NOT OCCUR IN ONE AREA FOR AN EXTENDED PERIOD. ELECTROFISHING SHOULD BE 

PERFORMED IN A MANNER THAT MINIMIZES HARM TO THE FISH. STREAM SEGMENTS SHOULD BE SAMPLED 
SYSTEMATICALLY, MOVING THE ANODE CONTINUOUSLY IN A HERRINGBONE PATTERN (WHERE FEASIBLE) 
THROUGH THE WATER CARE SHOULD BE TAKEN WHEN FISHING IN AREAS WITH HIGH FISH CONCENTRATIONS, 
STRUCTURE (E.G., WOOD, UNDERCUT BANKS) AND IN SHALLOW WATERS WHERE MOST BACKPACK 
ELECTROFISHING FOR JUVENILE SALMONIDS OCCURS. VOLTAGE GRADIENTS MAY BE HIGH WHEN 
ELECTRODES ARE IN SHALLOW WATER WHERE BOUNDARY LAYERS (WATER SURFACE AND SUBSTRATE) TEND 
TO INTENSIFY THE ELECTRICAL FIELD. NETTERS SHOULD NOT ALLOW THE FISH TO REMAIN IN THE 
ELECTRICAL FIELD ANY LONGER THAN NECESSARY BY REMOVING STUNNED FISH FROM THE WATER 
IMMEDIATELY AFTER NETTING. 

f) THE ANODE SHOULD NOT INTENTIONALLY CONTACT FISH. THE ZONE OF POTENTIAL INJURY FOR FISH OF 0.5 M 
FROM THE ANODE SHALL BE AVOIDED. 

g) SETTINGS WILL BE LOWERED IN SHALLOWER WATER SINCE VOLTAGE GRADIENTS ARE LIKELY TO INCREASE. 
h) ELECTROFISHING WILL NOT OCCUR IN TURBID WATER WHERE VISIBILITY IS POOR (I.E. UNABLE TO SEE THE 

BED OF THE STREAM). 
i) ELECTROFISHING CREWS SHOULD BE GENERALLY OBSERVANT OF THE CONDITION OF THE FISH AND CHANGE 

OR TERMINATE SAMPLING WHEN EXPERIENCING PROBLEMS WITH FISH RECOVERY TIME, BANDING, INJURY, 
MORTALITY, OR OTHER INDICATIONS OF FISH STRESS. IF MORTALITY OR OBVIOUS INJURY (DEFINED AS DARK 
BANDS ON THE BODY, SPINAL DEFORMATIONS, DESCALING 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. 

3) SAMPLE PROCESSING AND RECORD KEEPING 
a) FISH SHALL BE SORTED BY SIZE TO AVOID PREDATION DURING CONTAINMENT. 
b) SAMPLERS MUST BE AWARE OF THE CONDITIONS IN THE CONTAINERS HOLDING FISH; AIR PUMPS, WATER 

TRANSFERS, ETC. TO MAINTAIN SAFE CONDITIONS. ALL SAMPLING PROCEDURES MUST HAVE A PROTOCOL 
FOR PROTECTING HELD FISH. 

.c) FISH SHOULD BE OBSERVED FOR GENERAL CONDITION AND INJURIES (E.G., INCREASED RECOVERY TIME, 
DARK BANDS, AND VISUALLY OBSERVABLE SPINAL INJURIES). 

d) FISH SHOULD BE PROCESSED AS SOON AS POSSIBLE AFTER CAPTURE TO MINIMIZE STRESS. THIS MAY 
REQUIRE A LARGER CREW SIZE. EACH FISH SHOULD BE COMPLETELY REVIVED BEFORE RELEASING AT THE 
LOCATION OF CAPTURE. A PLAN FOR ACHIEVING EFFICIENT RETURN TO APPROPRIATE HABITAT SHOULD BE 
DEVELOPED BEFORE EACH SAMPLING SESSION. EVERY ATTEMPT SHOULD BE MADE TO PROCESS AND 
RELEASE ESA-LISTED SPECIMENS FIRST. 

2) DEWATERING: 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. 

1) DIVERSION AROUND THE CONSTRUCTION SITE MAY BE ACCOMPLISHED WITH A COFFERDAM AND A BYPASS 
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. 

2) 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 2011, OR MOST RECENT 
VERSION). IF THE PUMPING RATE EXCEEDS 3 CUBIC FEET PER SECOND (CFS), A NMFS ENGINEERING REVIEW WILL 
BE NECESSARY. IF THE SCREEN IS IN AN ISOLATED AREA WITH NO FISH (SALMONIDS OR LARVAL LAMPREY), A 
LARGER MESH SCREEN MAY BE USED. 

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

4) 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. 

5) IN AREAS OCCUPIED BY LARVAL LAMPREY, TO THE EXTENT POSSIBLE, SALVAGE USING GUIDANCE DESCRIBED IN 
ABOVE SECTION "CONSERVATION MEASURES FOR SALVAGE OF NATIVE FISH, LAMPREY AND MUSSELS" (WHICH IS 
BASED ON USFWS 2010) OR MOST RECENT GUIDANCE. 

6) IN AREAS OCCUPIED BY NATIVE FRESHWATER MUSSELS, TO THE EXTENT POSSIBLE, SALVAGE USING GUIDANCE 
DEVELOPED BY THE XERCES SOCIETY (BLEVINS ET AL. 2018, 2019). 

3.1.2.4 BULL TROUT ELECTROFISHING CONSERVATION MEASURES 
1) FOR SALVAGE OPERATIONS IN KNOWN BULL TROUT SPAWNING AND REARING HABITAT ELECTROFISHING SHALL 

ONLY OCCUR FROM MAY 1 TO JULY 31. IN FMO HABITATS, ELECTROFISHING MAY OCCUR ANY TIME OF YEAR. 
2) BULL TROUT ARE VERY TEMPERATURE SENSITIVE AND GENERALLY SHOULD NOT BE ELECTROFISHED OR 

OTHERWISE HANDLED WHEN TEMPERATURES EXCEED 15'C IN SPAWNING AND REARING HABITATS. 

3) SALVAGE OF NATIVE FISH, LAMPREY AND MUSSELS: IN ADDITION TO CONSERVATION 
RECOMMENDATIONS FOR SALMONIDS, ADDITIONAL EFFORTS WILL BE EMPLOYED TO SALVAGE OTHER NATIVE SPECIES. 
THE FOLLOWING GUIDELINES ARE DRAFT FROM THE U.S. FISH AND WILDLIFE SERVICE, WITH ASSISTANCE FROM THE 
XERCES SOCIETY, AND WILL BE USED AS APPROPRIATE AND TO THE EXTENT POSSIBLE. 
1) CONDUCT NATIVE MUSSEL AND LAMPREY PRESENCE/ ABSENCE; APPROXIMATE NUMBERS FOR SALVAGE TO AID IN 

PLANNING FOR SALVAGE. PRE-SELECT SITE WHERE SALVAGED MUSSELS WILL BE RELOCATED. SUGGESTED 
DRAWDOWN: THIS ORDER SHOULD BE ADJUSTED FOR SITE-SPECIFIC CONDITIONS AND NUMBERS OF SPECIES AND 
INDIVIDUALS- FOR EXAMPLE, IF YOU ONLY HAVE A SMALL NUMBER OF MUSSELS OR VERY LIMITED LARVAL 
LAMPREY HABITAT, IT MAY BE MOST EFFICIENT TO SALVAGE ONLY DURING DRAWDOWN. IF DRAWDOWN OCCURS 
DURING COOL, WET WEATHER, AND THE AREA WILL BE REWATERED WITHIN 24-48 HOURS, MUSSELS AND LARVAL 
LAMPREY MAY SURVIVE IN THE SEDIMENTS, AND NOT REQUIRE SALVAGE.CONVERSELY, IF CONDITIONS ARE WARM 
OR HOT, LAMPREY CAN EXPIRE WITHIN A COUPLE OF HOURS. DEPENDING ON YOUR SITE AND CIRCUMSTANCES, 
OTHER ADJUSTMENTS MAY ALSO BE NECESSARY. A GENERALIZED ORDER PRIOR TO DRAWDOWN IS: 
a) SALVAGE FW MUSSELS BY HAND, LOCATING BY SNORKELING OR WADING. IF MUSSELS ARE NUMEROUS (OR 

STAFF IS LIMITED), IT MAY BE NECESSARY TO DO THIS STEP IN THE DAYS BEFORE DRAWDOWN, AS 
RELOCATION/PLACEMENT CAN BE TIME CONSUMING. SALVAGE LARVAL LAMPREY BYE-FISHER UNDER 
WATERED CONDITIONS WITH LAMPREYSPECIFIC SETTINGS. 

b) SALVAGE BONY FISH AFTER LAMPREY WITH NETS OR BYE-FISHER WITH APPROPRIATE SETTINGS. 
c) IF THERE ARE SUFFICIENT NUMBERS OF PEOPLE AND EQUIPMENT, SOME PEOPLE CAN BE DRYSHOCKING 

DEWATERED AREAS, WHILE OTHERS ARE REMOVING REMAINING MUSSELS, AND OTHERS ARE SALVAGING 
SALMON. 

3) CONTINUE SALVAGE LARVAL LAMPREY AND FW MUSSELS BY HAND DURING AND AFTER DRAWDOWN, AS WATER 
RECEDES AND LAMPREY CONTINUE TO EMERGE FROM SEDIMENTS AND OVERLOOKED MUSSELS BECOME VISIBLE. 
LARVAL LAMPREY MAY EMERGE HOURS AFTER DEWATERING OCCURS. 

4) TO ENCOURAGE LARVAL LAMPREY EMERGENCE, "DRY SHOCK" IN AREAS OF FINE/SANDY DEPOSITS THAT ARE 
LIKELY TO HAVE HIGH LARVAL LAMPREY DENSITIES. 

5) HOLD ALL FISH IN BUCKETS, FINE MESH BASKETS OR TANKS WITH ADEQUATE TEMPERATURES, SPACE AND 
OXYGEN. RELEASE ALL FISH THROUGHOUT THE SALVAGE PROCESS IN APPROPRIATE HABITATS TO MINIMIZE 
STRESS, THERMAL SHOCK AND PREDATION RISK. HOLD MUSSELS IN COOLERS AS DESCRIBED BELOW AND 
RELOCATE MUSSELS IN A PRE-SELECTED APPROPRIATE HABITAT: PLACEMENT OF EACH INDIVIDUAL IS NEEDED TO 
ALLOW MUSSELS TO RE-ESTABLISH/BURROW INTO THE NEW HABITAT. ELECTROFISHING SETTINGS FOR LARVAL 
LAMPREY 

1) ELECTROFISHING SHOULD BE PERFORMED IN A MANNER THAT MINIMIZES HARM TO FISHES. HANDLING 
TECHNIQUES AS DESCRIBED IN NMFS ELECTROFISHING GUIDELINES ARE PROTECTIVE OF LAMPREY. IF THERE IS A 
CONFLICT BETWEEN CONSERVATION MEASURES FOR ESA-LISTED SALMONIDS AND LAMPREY/MUSSELS NOTIFY EC 
LEAD AND PRIORITIZE PROTECTIONS TOWARDS THE ESA-LISTED FISH. 

2) GENERALLY THREE TYPES OF ELECTROFISHERS ARE SUITABLE FOR LARVAL LAMPREY SAMPLING9: 
a) ABP-2 "WISCONSIN" ELECTROFISHER (ETS ELECTROFISHING, VERONA, WI) 
b) SMITH-ROOT LR-24 MODEL ELECTROFISHER WITH LAMPREY SETTINGS; 
c) SMITH ROOT APEX BACKPACK ELECTROFISHER WITH LAMPREY SETTINGS. 

3) ELECTROFISHERS USED FOR LARVAL LAMPREY SAMPLING SHOULD BE SET WITH TWO WAVE FORMS, A LOWER 
FREQUENCY "TICKLE" WAVE FORM TO COAX LARVAL LAMPREYS OUT OF THE SUBSTRATE AND A HIGHER 
FREQUENCY "STUN" WAVE FORM TO IMMOBILIZE LARVAL LAMPREYS FOR NETTING. 

4) EFFECTIVE SAMPLING INVOLVES THIS 2-STAGE METHOD (TABLE 2): 
a) FIRST STAGE: USE 125V DIRECT CURRENT WITH A 25 PERCENT DUTY CYCLE APPLIED AT A SLOW RATE OF 3 

PULSES PER SECOND, TO INDUCE LARVAL LAMPREYS TO EMERGE FROM THE SEDIMENT. AT LOW WATER 
TEMPERATURE (<10C"), VOLTAGE MAY NEED TO BE RAISED (150- 200V) TO MAINTAIN ITS EFFECTIVENESS 
(GRADUALLY INCREASE VOLTAGE TO FIND THE APPROPRIATE SETTING TO AVOID THE RISK OF 
ELECTRONARCOSIS). 

b) USE A PATTERN OF 3 SLOW PULSES FOLLOWED BY A SKIPPED PULSE (BURSTED PULSE) HELPS LARVAL 
LAMPREYS TO EMERGE. 

c) SECOND STAGE: IMMEDIATELY AFTER LARVAL LAMPREYS EMERGE, USE A FAST PULSE SETTING OF 30 
PULSES PER SECOND TO IMMOBILIZE AND NET THEM. IT IS NOT NECESSARY TO STUN LAMPREY FOR NETTING 
FOR EXPERIENCED NETTERS. 

5) AVOID EXPOSING LARVAL LAMPREYS TO EXTENDED PERIODS OF ELECTROFISHING AS IT HAS ALSO BEEN LINKED 
TO ELECTRONARCOSIS. RECOVERY FROM ELECTRONARCOSIS TAKES ABOUT 15 MINUTES. 

6) USE DIP NETS TO CAPTURE LARVAL LAMPREYS WHERE THEY ARE READILY VISIBLE. WHERE NOT VISIBLE, SEINES 
MAY BE EFFECTIVE. USING FINE MESH NETS TO "SWEEP" THE WATER ("BLIND-NETTING") MAY INCREASE THE 
NUMBER OF SMALL LARVAE COLLECTED. 

7) WITHIN EACH REACH, ELECTROFISHING SHOULD BE CONDUCTED IN A DOWNSTREAM TO UPSTREAM DIRECTION 
(FOR THE PURPOSE OF REDUCING TURBIDITY/MAINTAINING VISIBILITY) WITH ONE PERSON OPERATING THE 
ELECTROFISHER AND AT LEAST ONE PERSON NETTING LARVAL LAMPREYS. EACH REACH SHOULD BE 
THOROUGHLY AND SLOWLY SAMPLED (60-90 SEC/M), WITH MORE EFFORT DIRECTED AT SUITABLE LAMPREY 
REARING HABITAT AND LESS EFFORT IN AREAS WITH HARD SUBSTRATES OR HIGH WATER VELOCITY. 

8) USING THE 2-STAGE METHOD DESCRIBED ABOVE, THE ELECTROFISHER SHOULD MAINLY BE OPERATED IN THE 
LOWER FREQUENCY OUTPUT MODE TO IRRITATE LARVAL LAMPREYS OUT OF THE SUBSTRATE. WHEN NECESSARY, 
THE HIGHER FREQUENCY MODE SHOULD BE ACTIVATED FOR CAPTURING EMERGENT LARVAL LAMPREYS. 

9) MULTIPLE ELECTROFISHING PASSES SHOULD BE MADE TO ENSURE A MORE COMPLETE REMOVAL OF LARVAL 
LAMPREYS. A FIFTEEN MINUTE BREAK BETWEEN PASSES SHOULD BE TAKEN TO REDUCE THE CHANCE OF 
ELECTRONARCOSIS. SOME RESEARCH INDICATED ON AVERAGE, ONLY 30% LAMPREY EMERGE PER PASS, THUS 
THE NEED FOR MULTIPLE PASSES. 

10) POST-DRAWDOWN: LARVAL LAMPREY MAY CONTINUE TO EMERGE FROM SEDIMENTS AFTER DRAWDOWN. THE 
FOLLOWING "DRY- SHOCKING" GUIDELINES CAN BE USED TO ENCOURAGE LARVAE TO EMERGE FROM THE 
SEDIMENTS SO THEY CAN BE SALVAGED. 
a) DURING AND AFTER DEWATERING, DEWATERED AREAS WHERE LAMPREY MAY BE BURROWED SHOULD BE 

SHOCKED, AKA "DRY-SHOCKING." DRY SHOCK IN DEPOSITIONAL AREAS OF FINE AND SANDY SEDIMENT FOR 
LARVAL LAMPREY. JUVENILES (EYED MIGRANTS) AND ADULTS ARE SOMETIMES FOUND BURIED IN ROCKIER 
AREAS, AND THOSE AREAS SHOULD ALSO BE SHOCKED IF OTHER THESE LIFE STAGES MAY BE PRESENT. 

b) DRY-SHOCK A SQUARE METER AT A TIME. PLACE THE ANODES ABOUT 1 METER APART AND TICKLE-PULSE 
FOR 60 TO 90 SECONDS. REMOVE EMERGED LAMPREY ONCE THE SHOCKING HAS STOPPED. MOVE TO NEXT 
SQUARE METER AND CONTINUE. ADJUST TO LOCAL CONDITIONS IN SOME INSTANCES, 60 SECONDS OF 
SHOCKING WILL BE SUFFICIENT: IN OTHER AREAS 90 SECONDS IS NEEDED. IN COLD TEMPERATURES, IT CAN 
BE BENEFICIAL TO RAISE THE VOLTAGE TO INCREASE EFFICIENCY. A GENERAL GUIDELINE IS AT 
TEMPERATURES LESS THAN 100C, THE VOLTAGE CAN BE INCREASED TO 150-175 V. IF EMERGENCE IS REALLY 
SLOW (OR ON THE LAST SALVAGE PASS PRIOR TO COMPLETE DEWATERING), THE VOLTAGE CAN BE 
INCREASED TO 200 V INITIALLY, AND UP TO 400 V IF LOWER VOLTAGE IS NOT EFFECTIVE (DRY SHOCKING 
ONLY). 

4) FISH SALVAGE NOTICE: MONITORING AND RECORDING OF FISH PRESENCE, HANDLING, AND MORTALITY 
MUST OCCUR FOR THE DURATION OF THE ISOLATION, SALVAGE, ELECTROFISHING, DEWATERING, AND DEWATERING 
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. 
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4) FISH PASSAGE: FISH PASSAGE WILL BE PROVIDED FOR ANY ADULT OR JUVENILE FISH LIKELY TO BE PRESENT 
IN THE PROJECT AREA DURING CONSTRUCTION, UNLESS PASSAGE DID NOT EXIST BEFORE CONSTRUCTION, OR THE 
STREAM IS NATURALLY IMPASSABLE AT THE TIME OF CONSTRUCTION, OR IF IT SHALL INCRASE NEGATIVE EFFECTS ON 
ESA-LISTED SPECIES OR THEIR HABITAT. FISH PASSAGE ALTERNATIVES SHALL BE APPROVED BY BPA EC LEAD UNDER 
ADVISEMENT BY NMFS HABITAT BIOLOGIST. 

5) CONSTRUCTION AND DISCHARGE WATER: 
1) SURFACE WATER MAY BE DIVERTED TO MEET CONSTRUCTION NEEDS, BUT ONLY IF DEVELOPED SOURCES ARE 

UNAVAILABLE OR INADEQUATE. 
2) DIVERSIONS WILL NOT EXCEED 10% OF THE AVAILABLE FLOW. 
3) ALL CONSTRUCTION DISCHARGE WATER WILL BE COLLECTED AND TREATED USING THE BEST AVAILABLE 

TECHNOLOGY SUITABLE FOR SITE CONDITIONS. 
4) TREATMENTS TO REMOVE DEBRIS, NUTRIENTS, SEDIMENT, PETROLEUM HYDROCARBONS, METALS AND OTHER 

POLLUTANTS LIKELY TO BE PRESENT WILL BE PROVIDED. 

6) MINIMIZE TIME AND EXTENT OF DISTURBANCE: EARTHWORK (INCLUDING DRILLING, 
EXCAVATION, DREDGING, FILLING AND COMPACTING) IN WHICH MECHANIZED EQUIPMENT IS USED IN STREAM 
CHANNELS, RIPARIAN AREAS, AND WETLANDS WILL BE COMPLETED AS QUICKLY AS POSSIBLE. MECHANIZED EQUIPMENT 
WILL BE USED IN STREAMS ONLY WHEN PROJECT SPECIALISTS BELIEVE THAT SUCH ACTIONS ARE THE ONLY 
REASONABLE ALTERNATIVE FOR IMPLEMENTATION, OR WOULD RESULT IN LESS SEDIMENT IN THE STREAM CHANNEL OR 
DAMAGE (SHORT- OR LONG-TERM) TO THE OVERALL AQUATIC AND RIPARIAN ECOSYSTEM RELATIVE TO OTHER 
ALTERNATIVES. TO THE EXTENT FEASIBLE, MECHANIZED EQUIPMENT WILL WORK FROM THE TOP OF THE BANK, UNLESS 
WORK FROM ANOTHER LOCATION WOULD RESULT IN LESS HABITAT DISTURBANCE. 

7) CESSATION OF WORK:PROJECT OPERATIONS WILL CEASE UNDER THE FOLLOWING CONDITIONS: 
1) HIGH FLOW CONDITIONS THAT MAY RESULT IN INUNDATION OF THE PROJECT AREA, EXCEPT FOR EFFORTS TO 

AVOID OR MINIMIZE RESOURCE DAMAGE. 
2) WHEN ALLOWABLE WATER QUALITY LEVELS ARE EXCEEDED AS DEFINED BY THE CWA 401 SECTION WATER 

QUALITY CERTIFICATION OR HIP TURBIDITY MONITORING PROTOCOL. 

8) SITE RESTORATION: WHEN CONSTRUCTION IS COMPLETE: 
1) ALL STREAMBANKS, SOILS, AND VEGETATION WILL BE CLEANED UP AND RESTORED AS NECESSARY USING 

STOCKPILED LARGE WOOD, TOPSOIL, AND NATIVE CHANNEL MATERIAL. 
2) ALL PROJECT-RELATED WASTE WILL BE REMOVED. 
3) ALL TEMPORARY ACCESS ROADS, CROSSINGS, AND STAGING AREAS WILL BE DECOMPACTED AND RE CONTOURED. 

WHEN NECESSARY FOR REVEGETATION AND INFILTRATION OF WATER, COMPACTED AREAS OF SOIL WILL BE 
LOOSENED. 

4) ALL DISTURBED AREAS WILL BE REHABILITATED IN A MANNER THAT RESULTS IN SIMILAR OR IMPROVED 
CONDITIONS RELATIVE TO PRE-PROJECT CONDITIONS. THIS WILL BE ACHIEVED THROUGH REDISTRIBUTION OF 
STOCKPILED MATERIALS, SEEDING, AND/OR PLANTING WITH LOCAL NATIVE SEED MIXES OR PLANTS. 

9) REVEGETATION: LONG-TERM SOIL STABILIZATION OF DISTURBED SITES WILL BE ACCOMPLISHED WITH 
REESTABLISHMENT OF NATIVE VEGETATION USING THE FOLLOWING CRITERIA: 

1) PLANTING AND SEEDING WILL OCCUR PRIOR TO OR AT THE BEGINNING OF THE FIRST GROWING SEASON AFTER 
CONSTRUCTION. 

2) USE A MIX OF SPECIES, APPROPRIATE TO THE SITE THAT WILL ACHIEVE ESTABLISHMENT, SHADE, AND EROSION 
CONTROL OBJECTIVES. THESE WOULD, PREFERABLY BE FORB, GRASS, SHRUB, OR TREE SPECIES NATIVE TO THE 
PROJECT AREA OR REGION. 

3) VEGETATION, SUCH AS WILLOW, SEDGE AND RUSH MATS, WILL BE SALVAGED FROM DISTURBED OR ABANDONED 
FLOODPLAINS, STREAM CHANNELS, OR WETLANDS, AND REPLANTED AT THE SITE IN APPROPRIATE LOCATIONS. 

4) INVASIVE SPECIES WILL NOT BE USED. 
5) SHORT-TERM STABILIZATION MEASURES MAY INCLUDE THE USE OF NON-NATIVE STERILE SEED MIX (WHEN NATIVE 

SEEDS ARE NOT AVAILABLE), WEED-FREE CERTIFIED STRAW, JUTE MATTING, AND OTHER SIMILAR TECHNIQUES. 
6) SURFACE FERTILIZER WILL NOT BE APPLIED WITHIN 50 FEET OF ANY STREAM CHANNEL, WATERBODY, OR 

WETLAND. 
7) FENCING WILL BE INSTALLED AS NECESSARY TO PREVENT ACCESS TO REVEGETATED SITES BY LIVESTOCK OR 

UNAUTHORIZED PERSONS. 
8) RE-ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS WILL ACHIEVE AT LEAST 70% OF PRE-PROJECT 

CONDITIONS WITHIN 3 YEARS. 
9) INVASIVE PLANTS WILL BE REMOVED OR CONTROLLED UNTIL NATIVE PLANT SPECIES ARE ESTABLISHED 

(TYPICALLY 3 YEARS POST-CONSTRUCTION). 

10) SITE ACCESS AND IMPLEMENTATION MONITORING: THE PROJECT SPONSOR WILL RETAIN 
THE RIGHT OF REASONABLE ACCESS TO THE SITE IN ORDER TO MONITOR THE SUCCESS OF THE PROJECT OVER ITS 
LIFE. 

1) PROJECT SPONSOR STAFF OR THEIR DESIGNATED REPRESENTATIVE WILL PROVIDE IMPLEMENTATION 
MONITORING TO ENSURE: 

a. GENERAL CONSERVATION MEASURES ARE ADEQUATELY FOLLOWED. 
b. EFFECTS TO LISTED SPECIES ARE NOT GREATER THAN PREDICTED AND INCIDENTAL TAKE LIMITATIONS ARE NOT 

EXCEEDED. 
c. TURBIDITY MONITORING IS BEING CONDUCTED IN ACCORDANCE WITH THE HIP TURBIDITY MONITORING 

PROTOCOL. 
2) THE PROJECT SPONSOR OR DESIGNATED REPRESENTATIVE WILL SUBMIT THE PROJECT COMPLETION FORM (PCF) 

TO ENSURE COMPLIANCE WITH THE APPLICABLE BIOP. 

12) CWA SECTION 401 WATER QUALITY CERTIFICATION: THE PROJECT SPONSOR OR 
DESIGNATED REPRESENTATIVE WILL COMPLETE AND RECORD WATER QUALITY OBSERVATIONS TO ENSURE THAT 
IN-WATER WORK IS NOT DEGRADING WATER QUALITY. DURING CONSTRUCTION, CWA SECTION 401 WATER QUALITY 
CERTIFICATION PROVISIONS PROVIDED BY THE OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY, WASHINGTON 
DEPARTMENT OF ECOLOGY, OR IDAHO DEPARTMENT OF ENVIRONMENTAL QUALITY WILL BE FOLLOWED. 

13) STAGED REWATERING PLAN: WHEN APPROPRIATE, THE PROJECT SPONSOR SHALL IMPLEMENT A 
STAGED REWATERING PLAN FOR PROJECTS THAT INVOLVE INTRODUCING STREAMFLOW INTO RECENTLY EXCAVATED 
CHANNELS UNDER THE 2A) IMPROVE SECONDARY CHANNEL AND WETLAND HABITAT ACTIVITY CATEGORY OR 2F) 
CHANNEL RECONSTRUCTION CATEGORIES. THIS PLAN MAY BE ALTERED ACCORDING TO SITE SPECIFIC CONDITIONS 
WITH COORDINATION AND FEEDBACK FROM BPA AND THE SERVICES. THE FOLLOWING WILL BE APPLIED TO ALL 
REWATERING EFFORTS. COMPLEX REWATERING MAY REQUIRE ADDITIONAL NOTES OR A DEDICATED SHEET IN THE 
CONSTRUCTION DETAIL. 

1) TURBIDITY MONITORING PROTOCOL WILL BE APPLIED TO REWATERING EFFORTS. 
2) PRE-WASH THE NEWLY-EXCAVATED CHANNEL BEFORE REWATERING10. TURBID WASH WATER WILL BE DETAINED 

AND PUMPED TO THE FLOODPLAIN OR INTO A REACH WITH SEDIMENT CAPTURE DEVICES, RATHER THAN 
DISCHARGING INTO FISH-BEARING WATERS. 

3) INSTALL SEINE NETS AT UPSTREAM END TO PREVENT FISH FROM MOVING DOWNSTREAM UNTIL 213 OF TOTAL 
FLOW IS RESTORED TO THE CHANNEL. 

4) STARTING IN THE EARLY MORNING, INTRODUCE 1/3 OF THE FLOW INTO THE NEW CHANNEL OVER A PERIOD OF 1-2 
HOURS. 

5) INTRODUCE THE SECOND 113 OF THE FLOW OVER THE NEXT 1-2 HOURS. SALVAGE FISH FROM THE OLD CHANNEL 
AT THIS TIME, SO THAT THE OLD CHANNEL IS FISH-FREE BEFORE DROPPING BELOW 1/3 OF THE FLOW. NOTE: THE 
FISH WILL BE TEMPORARILY BLOCKED FROM MOVING DOWNSTREAM INTO EITHER CHANNEL UNTIL 2/3 OF THE 
FLOW HAS BEEN TRANSITIONED TO THE NEW CHANNEL. THIS BLOCKAGE TO DOWNSTREAM FISH PASSAGE IS 
EXPECTED TO PERSIST FOR ROUGHLY 12 TO 14 HOURS, BUT FISH WILL STILL BE ABLE TO VOLITIONALLY MOVE OUT 
OF THE CHANNEL IN THE DOWNSTREAM DIRECTION. PERFORM MONITORING AS IN #3 ABOVE. 

6) AFTER THE SECOND 113 OF FLOW IS INTRODUCED OVER 2 HOURS, AND TURBIDITY IS WITHIN 10% OF THE 
BACKGROUND LEVEL, REMOVE SEINE NETS FROM THE NEW CHANNEL, AND ALLOW FISH TO MOVE DOWNSTREAM 
BACK INTO THE CHANNEL. 

7) INTRODUCE THE FINAL 1/3 OF FLOW. ONCE 100% OF THE FLOW IS IN THE NEW CHANNEL, INSTALL PLUG TO BLOCK 
FLOW INTO THE OLD CHANNEL AND REMOVE SEINE NETS FROM THE OLD CHANNEL. ADDITIONAL EFFORTS TO 
SALVAGE LARVAL LAMPREY EMERGING FROM FINE SEDIMENT DEPOSITS SHOULD BE CONDUCTED AFTER THE 
FLOW IS GONE AND POSSIBLY FOR A FEW HOURS AFTER FLOW IS GONE, AS THE LARVAE WILL CONTINUE TO 
EMERGE. 

8) INSTALL PLUG TO BLOCK FLOW INTO OLD CHANNEL OR BYPASS IF NOT PART OF PROJECT. REMOVE ANY SEINE 
NETS. 

9) IN LAMPREY SYSTEMS, LAMPREY SALVAGE AND DRY SHOCKING MAY BE NECESSARY. 

14) HIP TURBIDITY MONITORING PROTOCOLTHE PROJECT SPONSOR IS RESPONSIBLE FOR 
MONITORING TURBIDITY DURING IMPLEMENTATION. IF THE GEOMORPHOLOGY OF THE PROJECT AREA (E.G., SIL TY OR 
CLAYLIKE MATERIALS) OR THE NATURE OF THE ACTION (E.G., LARGE AMOUNTS OF BARE EARTH EXPOSURE) SHALL 
PRECLUDE THE SUCCESSFUL COMPLIANCE WITH THESE TRIGGERS, NOTIFY THE BPA EC LEAD IN ADVANCE OF THE 
LIKELIHOOD OF AN EXCEEDANCE AND SEEK ADDITIONAL RECOMMENDATIONS. TURBIDITY PROTOCOL IS AS FOLLOWS: 
1) TAKE A BACKGROUND TURBIDITY MEASUREMENT APPROXIMATELY 100 FEET UPSTREAM FROM THE PROJECT AREA 

USING A RECENTLY-CALIBRATED TURBIDIMETER OR ESTIMATED USING VISUAL OBSERVATIONS (FIGURE 1). NOTE 
THE TURBIDITY LEVEL, LOCATION, AND TIME OF THE BACKGROUND MEASUREMENT. 

2) RECORD THE TURBIDITY MEASURED USING A CALIBRATED TURBIDIMETER OR ESTIMATED BY VISUAL OBSERVATION 
(FIGURE 1) BEFORE WORK BEGINS AT THE DOWNSTREAM POINT, KNOWN AS THE MEASUREMENT COMPLIANCE 
POINT. NOTE THE TURBIDITY LEVEL, LOCATION, AND TIME. THE COMPLIANCE POINT SHALL BE LOCATED 
DOWNSTREAM OF THE DISTURBANCE AREA, APPROXIMATELY: 

a. 50 FEET DOWNSTREAM FOR STREAMS THAT ARE LESS THAN 30 FEET WIDE; 
b. 100 FEET DOWNSTREAM FOR STREAMS BETWEEN 30 AND 100 FEET WIDE; 
c. 200 FEET DOWNSTREAM FOR STREAMS GREATER THAN 100 FEET WIDE; AND 
d. 300 FEET FROM THE DISCHARGE POINT OR NONPOINT SOURCE FOR LOCATIONS SUBJECT TO TIDAL OR COASTAL 

SCOUR. 
3) TURBIDITY SHALL BE MEASURED BY TURBIDIMETER OR ESTIMATED BY VISUAL OBSERVATION (FIGURE 1) AT THE 

BACKGROUND AND COMPLIANCE POINTS EVERY 4 HOURS WHILE WORK IS BEING IMPLEMENTED. 
4) IF THERE IS A VISIBLE DIFFERENCE BETWEEN A COMPLIANCE POINT AND THE BACKGROUND THEN AN 

EXCEEDANCE (10% OR MORE) HAS OCCURRED AND MUST BE NOTED IN THE PCF. ADJUSTMENTS OR CORRECTIVE 
MEASURES MUST BE TAKEN IN ORDER TO REDUCE TURBIDITY. 

5) IF EXCEEDANCES OCCUR FOR MORE THAN TWO CONSECUTIVE MONITORING INTERVALS (AFTER 8 HOURS), THE 
ACTIVITY MUST STOP UNTIL THE TURBIDITY LEVEL RETURNS TO BACKGROUND, AND THE BPA EC LEAD MUST BE 
NOTIFIED AFTER THE PROJECT IS CONCLUDED. THE BPA EC LEAD SHALL DOCUMENT THE REASONS FOR THE 
EXCEEDANCES AND THE CORRECTIVE MEASURES TAKEN. THIS IS VERY IMPORTANT AS BPA IS REQUIRED TO 
REPORT TO THE SERVICES UPON ALL EXCEEDANCES. 

6) IF AT ANY TIME, MONITORING, INSPECTIONS, OR OBSERVATIONS/SAMPLES SHOW THAT THE TURBIDITY CONTROLS 
ARE INEFFECTIVE, IMMEDIATELY MOBILIZE WORK CREWS TO REPAIR, REPLACE, OR REINFORCE CONTROLS AS 
NECESSARY. DOCUMENT THOSE OCCURRENCES IN THE PROJECT COMPLETION FORM (PCF). 

7) THE PROJECT SPONSOR SHALL SUBMIT A SUMMARY OF READINGS, EXCEEDANCES, CONTROL FAILURES, ADAPTIVE 
MEASURES TO BPA USING THE HIP PROJECT COMPLETION FORM (PCF). 
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NOTES: 
1. AREAS TO BE CLEARED AND GRUBBED WILL BE FLAGGED BY CTUIR 

PRIOR TO CONSTRUCTION. 

2. AVOIDANCE AREAS WILL BE FLAGGED BY CTUIR PRIOR TO 
CONSTRUCTION. 

3. EQUIPMENT SHALL NOT BE DRIVEN OUTSIDE THE ACCESS ROUTE. 

FINAL DESIGN 
MARCH 2026 

EXISTING ACCESS ROAD 
4. 

5. BRIDGE RELOCATION, 
SEE SHEETS C2.3 AND C5.1 

6. 

7. 

CONTRACTOR SHALL PROVIDE SECONDARY CONTAINMENT FOR ALL 
EQUIPMENT AND MATERIAL STORAGE IN STAGING AREAS WITHIN 150 
FT OF STREAMS AND WETLANDS. 

ALL VEHICLE STAGING AREAS AND REFUELING AREAS SHALL BE ABOVE 
OHW. 

TEMPORARY IN STREAM CROSSINGS MAY BE NECESSARY TO IMPROVE 
ACCESS FOR HEAVY EQUIPMENT. REFER TO THE BRIDGE ASSESSMENT 
AND LOAD RATING REPORT DEVELOPED BY KPFF FOR APPROXIMATE 
MAXIMUM WEIGHT LOADS AND RECOMMENDED RETROFITS. 

IN STREAM CROSSINGS SHALL BE CONSTRUCTED WITHIN THE 
IN-WATER-WORK WINDOW. 

RELOCATE ROAD TO VALLEY TOE, 
SEE SHEETS C2.8 AND C2.9 

STAGING AREA, TYP. / 

PERFORM RETROFITS TO THE 
EXISTING BRIDGE OR CONSTRUCT 
TEMPORARY IN STREAM ACCESS 
BELOW THE EXISTING BRIDGE AS 

NEEDED. SEE NOTES 6 AND 7, AND 
DETAIL 1, SHEET C6.4 

PROJECT BOUNDARY 

LOW FLOW CHANNEL 

TEMPORARY ACCESS ROAD 

LOOKINGGLASS CREEK CENTERLINE 

GRADING AREA BOUNDARY, TYP. 
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LEGEND AND SYMBOLS: 
TAXLOTS 

EXISTING ACCESS ROAD 

ORDINARY HIGH WATER (OHW) 

CREEK CENTERLINE 

PROJECT BOUNDARY 

LOW FLOW CHANNEL 

PROPOSED ACCESS ROAD 

TEMPORARY ACCESS ROUTE 
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GRADING AREA (CUT) 

GRADING AREA (FILL) 

STAGING AREA 

REVISION NUMBER 
No. Date Revision 

Date Designed By 
AJ 

Drawn By Checked By 
AD,BS AJ 

SCALE ,. 
JOB NO. 

SH ET NO. 

C1.2 
7 OF 37 



:. ..... -----------------------------------------------------------------------------------------------------------------'TT'-------, 

NOTES: 
1. AREAS TO BE CLEARED AND GRUBBED WILL BE FLAGGED BY CTUIR 

PRIOR TO CONSTRUCTION. 

2. AVOIDANCE AREAS WILL BE FLAGGED BY CTUIR PRIOR TO 
CONSTRUCITON. 

FINAL DESIGN 
MARCH 2026 

3. EXISTING ACCESS ROAD 

4. BRIDGE RELOCATION, 
SEE SHEETS C2.3 AND C5.1 

5. 
6. 

7. 

EXCAVATE FLOODPLAIN GRADING AREAS AND PLACE EXCAVATED 
MATERIAL IN THE MAINSTEM CHANNEL PER PLAN AND PROFILE ON 
SHEETS C2.2-C3.2. ALL GRADING SHALL TAKE INTO ACCOUNT THE LEFT 
AND RIGHT BANK AND SHALL BE GRADED SO THAT WATER CAN FLOW 
LATERALLY ACROSS THE FLOODPLAIN. 

DOWNED OR CLEARED LOGS ENCOUNTERED DURING EXCAVATION TO 
BE SALVAGED, STOCKPILED AND PLACED ON OR EMBEDDED IN THE 
FINISHED GRADE ACCORDING TO THE GRADING AND WOOD HABITAT 
DETAILS ON SHEETS C4.1 - C4.8. 

SEE SHEETS C6.1 - C6.4 FOR WATER MANAGEMENT AND PHASING. 

TEMPORARY IN STREAM CROSSINGS MAY BE NECESSARY TO IMPROVE 
ACCESS FOR HEAVY EQUIPMENT. REFER TO THE BRIDGE ASSESSMENT 
AND LOAD RATING REPORT DEVELOPED BY KPFF FOR APPROXIMATE 
MAXIMUM WEIGHT LOADS AND RECOMMENDED RETROFITS. 

IN STREAM CROSSINGS SHALL BE CONSTRUCTED WITHIN THE 
IN-WATER-WORK WINDOW. 

RELOCATE ROAD TO VALLEY TOE, 
SEE SHEETS C2.8 AND C2.9 

STAGING AREA, TYP. 

PROJECT BOUNDARY 
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GRADING AREA CUT 1 
/ 

LOW FLOW CHANNEL 

TEMPORARY ACCESS ROAD 

LOOKINGGLASS CREEK CENTERLINE 

GRADING AREA 

GRADING AREAS 
CUT 6 & 7 

PLAN 
300 0 ------ SCALE 

GRADING LEGEND ONLY APPLICABLE 
WITHIN GRADING AREAS 

GRADING AREA 
CHANNEL FILL 1 

SCALE 
150 300 600 

FEET 

PERFORM RETROFITS TO THE 
EXISTING BRIDGE OR CONSTRUCT 
TEMPORARY IN STREAM ACCESS 
BELOW THE EXISTING BRIDGE AS 

NEEDED. SEE NOTES 6 AND 7, AND 
DETAIL 1, SHEET C6.4 

GRADING LEGEND: 

T 8' OR MORE 
6' TOB' 

FILL 4'TO6' 

t 2'TO4' 
O' TO2' 
O' TO-2' 
-2' TO -4' 
-4' TO -6' 

CUT -6'T0-8' 
-B'TO-10' 
-10' OR MORE 

LEGEND AND SYMBOLS: 
TAXLOTS 

EXISTING ACCESS ROAD 
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NOTES: 
1. AREAS TO BE CLEARED AND GRUBBED WILL BE FLAGGED BY OR PRIOR TO 

CONSTRUCTION. 

2. EXCAVATE FLOODPLAIN GRADING AREAS AND PLACE EXCAVATED MATERIAL IN THE 
MAINSTEM CHANNEL PER PLAN AND PROFILE ON THIS SHEET AND SECTIONS ON 
SHEETS C3.1 AND C3.2. 

3. DOWNED OR CLEARED LOGS ENCOUNTERED DURING EXCAVATION TO BE 
SALVAGED, STOCKPILED AND PLACED OR EMBEDDED IN THE FINISHED GRADE 
ACCORDING TO THE GRADING AND WOOD HABITAT DETAILS ON SHEETS C4.1 - C4.8 . 

4. CONSTRUCT WHS PER SHEETS C4.1 - C4.8. 
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FINAL DESIGN 
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INSTALL WHS TYPE 2, TYP, 
SEE DETAIL 1, SHEET C4.4 
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NOTES: GRADING LEGEND: 
1. AREAS TO BE CLEARED AND GRUBBED WILL BE FLAGGED BY OR PRIOR TO 

CONSTRUCTION. 

2. EXCAVATE FLOODPLAIN GRADING AREAS AND PLACE EXCAVATED MATERIAL IN THE 
MAINSTEM CHANNEL PER PLAN AND PROFILE ON THIS SHEET AND SECTIONS ON 
SHEETS C3.1 AND C3.2. 

3. DOWNED OR CLEARED LOGS ENCOUNTERED DURING EXCAVATION TO BE 
SALVAGED, STOCKPILED AND PLACED OR EMBEDDED IN THE FINISHED GRADE 
ACCORDING TO THE GRADING AND WOOD HABITAT DETAILS ON SHEETS C4.1 - C4.8. 

4. CONSTRUCT WHS PER SHEETS C4.1 - C4.8. 

5. INSTALL 40-50 FLOODPLAIN LOGS/ ACRE IN CUT AND CHANNEL FILL AREAS, AS 
DIRECTED IN THE FIELD BY THE ENGINEER, AND PER THE FLOODPLAIN LOG DETAILS 
ON SHEET C4.3. 
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SEE DETAIL 2, SHEET C4.4 
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INSTALL WHS TYPE 1, TYP 
SEE DETAIL 1, SHEET C4.4 

NOTES: GRADING LEGEND: 
1. AREAS TO BE CLEARED AND GRUBBED WILL BE FLAGGED BY OR PRIOR TO 

CONSTRUCTION. 

2. EXCAVATE FLOODPLAIN GRADING AREAS AND PLACE EXCAVATED MATERIAL IN THE 
MAINSTEM CHANNEL PER PLAN AND PROFILE ON THIS SHEET AND SECTIONS ON 
SHEETS C3.1 AND C3.2. 

3. DOWNED OR CLEARED LOGS ENCOUNTERED DURING EXCAVATION TO BE 
SALVAGED, STOCKPILED AND PLACED OR EMBEDDED IN THE FINISHED GRADE 
ACCORDING TO THE GRADING AND WOOD HABITAT DETAILS ON SHEETS C4.1 - C4.8. 
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FG 

CONSTRICTION SCOUR POOL PROFILE 

LARGE CONSTRICTION SCOUR POOL 
PIECE SUMMARY 

PIECE QTY 

FLOODPLAIN LOG 3 

PLACE EXCAVATED MATERIAL ON 
BOTH SIDES OF THE RIFFLE POOL 

TO CREATE A CONSTRICTION 

EMBED LOGS INTO EXCAVATED MATERIAL 
W/ ROOTWAD PLACED IN THE SCOUR HOLE 

CONSTRICTION SCOUR POOL PLAN 

1 
LARGE CONSTRICTION SCOUR POOL 
NOTTO SCALE 

FLOW 

2 

10' LONGITUDINAL 
CHANNEL SPACING 

10' CROSS-CHANNEL 
SPACING 

BOULDER PLACEMENT DETAIL PLAN VIEW 
NOTTO SCALE 

LOOKINGGLASS HABITAT 
BOULDERS 

STATION QTY 

29+27 8 

31+50 8 

33+32 8 

36+58 8 

38+17 8 

41+30 8 

45+00 8 
48+50 8 

50+50 8 

52+45 8 

54+60 8 

57+46 8 

59+67 8 

i-------- TYPICAL CHANNEL FILL PROFILE --------<-+----------------------------- CHANNEL FILL PROFILE TRANSITIONS BACK TO EXISTING RIVERBED ------------------------------i 

INSTALL WHS AS SHOWN ON THE PLANS 

S=A~0.005 
INSTALL FLOODPLAIN LOGS 
CONCURRENTLY WITH 
CHANNEL FILL 

FG 

RENEWS: 6/30/2027 

TIE INTO EXISTING RIVERBED 
AT END OF CHANNEL FILL 
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CHANNEL FILL TRANSITION PROFILE 

CHANNEL FILL NOTES: 
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CHANNEL FILL TRANSITION SECTION 

3 
TYPICAL CHANNEL FILL TRANSITION RIFFLE 
NOTTO SCALE 

,. CHANNEL FILL SHALL CONSIST OF GRAVELS, COBBLES AND BOULOERS ENCOUNTERED DURING REVISION NUMBER 
FLOODPLAIN EXCAVATION DURING THIS PROJECT. No. Date Revision 

2. CONTRACTOR SHALL PRIORITIZE USE OF LARGER COBBLES AND BOULDERS ENCOUNTERED 
DURING GRADING ACTIVITIES FOR USE IN CHANNEL FILL. CONTRACTOR SHALL COORDINATE WITH 
ENGINEER AND/OR OR TO VISUALLY INSPECT THE PROPOSED FILL MATERIAL PRIOR TO PLACING IN 
CHANNEL. 

3. ALL FILL MATERIAL SHALL BE PLACED IN SUCH A MANNER THAT ALL VOIDS ARE FILLED WITH THE 
FINER MATERIALS TO PROVIDE A WELL GRADED COMPACT MASS. 

FLOODPLAIN CUT FG 4. CHANNEL FILL SHALL BE PLACED AFTER AND CONCURRENTLY WITH INSTALLATION OF LARGE 
WOOD STRUCTURES WITHIN THE CHANNEL. Date Designed By 

AJ 
5. CHANNEL FILL SHALL BE PLACED TO THE ELEVATIONS AND EXTENTS SHOWN ON THE PLANS. Drawn By Checked By 

CHANNEL FILL SHALL BE PLACED IN 12-INCH LIFTS AND COMPACTED WITH MACHINE TRACKS OR AD,BS AJ 

EXCAVATOR BUCKET TO FIRM CONDITION. FOLLOWING COMPACTION OF EACH LIFT, INDIVIDUAL SCALE 

WOOD PIECES SHALL BE PLACED AT VARIED ANGLES AND DEPTHS TO FORM COMPLEX 
1' 

WOOD-COBBLE MATRIX. REPEAT FOR EACH LAYER OF CHANNEL FILL. 
JOB NO. 

6. BETWEEN EACH 12-INCH LIFT, PLACE AND PUMP WASH NATIVE FINES INTO THE ROCK MATRIX UNTIL 
WATER NO LONGER INFILTRATES OR FINES ARE NO LONGER RETAINED. REFER TO SECTION 8-28. 

7. FINISH GRADE TOLERANCE IN THE CHANNEL AND BANKS SHALL GENERALLY ALLOW FOR LARGER SHEET ND. 

ROCK TO PROTRUDE ABOVE THE STATED FINISH GRADE. C4.2 
21 OF 37 



TOP 

TOE --------- ------------------------- 
PIER LOG, TYP 

SEE DETAIL 1, SHEET C4.8 
WEAVES SH AND 
RACKING ATERIAL 
BETWEEN EY LOGS 

BAG FILL WITH COMPACTED 
NATIVE TREAMBED MATERIAL 

B 

LAYER 4 LARGE KEYED LOG 
W/ ROOTWAD, TYP 

LAYER 3 MEDIUM LOG 

LAYER 2 LARGE KEYED LOG 
W/ ROOTWAD, TYP 

---------- TOE 

LAYER 1 MEDIUM L G 
W/OROOTWAD 

TOP 

PIECE SUMMARY 
PIECE QTY LENGTH /DBH 

PIER LOG 6 MIN 15' / MIN 12" 

MEDIUM W/ OR W/O 2 MIN 35'/MIN 
RW 12-18" 

LARGEW/RW 5 MIN 40' / 18-24" 

RACKING WOOD 4 MIN 10' / MIN 6" 

SLASH 5 CY 

BOULDERS 19 12-18" 

0 WHS TYPE 1 - LARGE APEX JAM 
1--------- 

NOTTO SCALE 

r::7_KEYED LOG, TYP 
~ SEE DETAIL 2, 

SHEET C4.8 

8--LG LOG 

[2)-MEDLOG 

DRESS WITH STREAMBED 
GRAVEL AT DISCRETION 
OFCO. 

' ' ' ' ' ' /'f\f 
I ' ~ / / 1 

/ : t\ / : :, 
I ' : \ I , \ 

I I I 
I I 
I I 

BACKFILL WITH COMPACTED 
NATIVE STREAMED MATERIAL 

EX STREAMBED 

BURY STEM TIP, 
MIN6' 

WHS TYPE 1 

SLASH AND RACKING 
PIECES NOT SHOWN 
FOR CLARITY 

6. 

PLANT W/ WILLOW STAKES 

~:;; 
' > , 
:., 
't I , 

,,,,.,>.t, 

LARGE KEYED LOG W/ 
ROOTWAD, TYP. 

SECTION B-B' 

FINAL DESIGN 
MARCH 2026 

MEDIUM LOG W/O ROOTWAD, TYP. 

WEAVE SLASH & RACKING 
BETWEEN KEY LOGS 

EXCAVATE SCOUR POOL, 
APPROX 3' BELOW EG 

L~~ -----,-f 
BURY PIER TIP, 

MIN 10' FG 

LOG INSTALLATION NOTES: 

1. NATIVE STREAMBED BACKFILL SHALL BE PLACED IN 12" LIFTS AND COMPACTED TO FIRM UNYIELDING CONDITION. 

2. CONTRACTOR TO COORDINATE LOG PLACEMENT WITH ENGINEER PRIOR TO CONSTRUCTION. ENGINEER OR THE OR SHALL APPROVE 
PLACEMENT BEFORE COMPLETION. 

3. WHERE POSSIBLE, LOGS PROTRUDING FROM BANK SHALL BE PLACED CANTILEVERED BETWEEN EXISTING LIVE TREES. THE SUPPORTING 
TREE NEAREST TO THE BANK SHALL BE ON THE DOWNSTREAM SIDE OF THE LOGS. 

4. EMBEDDED LOGS SHALL BE INSTALLED BY EXCAVATING A TRENCH, PLACING THE LOG, BACKFILLING, AND MACHINE COMPACTING 
BACKFILL PER SPECIFICATIONS. WHERE EXCAVATION IS NOT POSSIBLE LOG ENDS SHALL BE TIED INTO NATIVE MATERIAL AND BURIED 
WITH NATIVE MATERIAL PER SPECIFICATIONS. 

5. SALVAGE ADJACENT BOULDERS FOR USE IN STRUCTURE. 

FOR BURIED KEYED LOGS EMBED A MINIMUM OF½ THE TOTAL LENGTH OF THE LOG. MIN 6' COVER AT STEM TIP (MEASURED FROM EG}. 

7. EMBED ROOTWAD AS NEEDED TO ACHIEVE REQUIRED BURIAL DEPTH AND ALLOW FOR FULL CONTACT BETWEEN THE BOTTOM OF THE 
LOG AND THE BOTTOM OF THE CHANNEL. BACKFILL AROUND ROOTWAD WITH NATIVE STREAMBED MATERIAL. 

8. SEE SPECIFICATIONS FOR TREE SPECIES. KEYED LOG DIAMETER MEASURED AT BREAST HEIGHT (DBH} AND LENGTH AS SHOWN ON 
PLANS. 

9. CRUSH ALL EXPOSED SAW-CUT FACES. 

~ DENOTES PLACEMENT ORDER 

WHS TYPE 2 

CONDITION A (PREFERRED}: OR CONDITION B : 
-------- BRACE AGAINST EXISTING .....,,__ NO VEGETATION AVAILABLE--------- 

VEGETATION FOR BRACING 

PIECE SUMMARY 
PIECE QTY LENGTH/ DBH 

PIER LOG (CONDITION B} 1 MIN 15' / MIN 12" 

MEDIUM W/ RW 2 MIN 35' / 12-18" 

LARGEW/RW 2 MIN 40' / 18-24" 

RACKING WOOD 4 MIN 10' / MIN 6" 

SLASH 10CY 

BOULDERS 4 12-18" 

RENEWS: 613012027 
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EXCAVATE SCOUR HOLE 

r PIER LOG,___r;l 
TYP 7..:'._J 

,:::,,;' 

A' 

-----·. __ , 

EXCAVATE SCOUR HOLE, 
APPROX 4' BELOW EG 

l 
-------•' MIN 6~ ------~--?~ .. =-==_==_==·~;T_M_IN~i 10' 

REVISION NUMBER 
No. Date Revision 

0 WHS TYPE 2 - MARGIN JAM PLAN 
2 -NOT-TOSCA-LE ------- 

Dale Designed By 
AJ 

Drawn By Checked By 
AD, BS AJ 

SCALE 

JOB NO. 

SHEET NO. 

C4.4 
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WEAVE RACKING LOGS UNDER AND 
BETWEEN KEY AND PIER LOGS, NOT 

SHOWN FOR CLARITY, 
SEE QUANTITY TABLE 

PLANT LIVE WILLOW STAKES 

PLACE 12" - 18" THICK LAYERS OF 
GRAVEL THROUGHOUT LOG 
STRUCTURE TO EMBED LOGS AND 
CREATE SOURCES OF GRAVEL 

PROFILE B-B 

~ ~r- 

WEAVE FULL TREE 
BETWEEN EXISTING 
TREES IF PRESENT 

20-30' ---------------- 50' TRANSITION ZONE -----------------<~ 

SEE PLAN VIEW FOR LOG 
PLACEMENT (NOT ALL LOGS 
SHOWN FOR SIMPLICITY) 

FILL VOIDS WITH FINES AND 
NATIVE STREAMBED GRAVELS 
PER SPECS 

A' 

LARGE FULL TREE W/ ROOTWAD 
AND BRANCHES INTACT, TYP. 

EMBED 24" BOULDERS PER OR 

KEY IN TOE APPROX 3' THICK 

f­ 
C/) 
UJ a:: u 

APPROX 1' 
THICK 

J 

BLEND OUT GRAVEL TO EXISTING 
BED WITH SLOPES <3% 

PLACE SLASH UNDER KEY LOGS, ON 
FACE OF JAM AND TO FILL VOIDS, 
NOT SHOWN FOR CLARITY, 
SEE QUANTITY TABLE 

LOG INSTALLATION NOTES: 

1. SELECT NATIVE BACKFILL SHALL BE PLACED IN 12" LIFTS AND COMPACTED TO FIRM CONDITION .. 

2. CONTRACTOR TO COORDINATE LOG PLACEMENT WITH ENGINEER PRIOR TO CONSTRUCTION. PLACEMENT 
CAN BE FIELD FIT, BUT THE ENGINEER OR OWNER REPRESENTATIVE SHALL APPROVE FINAL STRUCTURE 
ORIENTATION AND LOCATION BEFORE COMPLETION. 

3. WHERE POSSIBLE, LOGS PROTRUDING FROM BANK SHALL BE PLACED CANTILEVERED BETWEEN EXISTING 
LIVE TREES. THE SUPPORTING TREE NEAREST TO THE BANK SHALL BE ON THE DOWNSTREAM SIDE OF THE 
LOGS. 

4. EMBEDDED LOGS SHALL BE INSTALLED BY EXCAVATING A TRENCH, PLACING THE LOG, BACKFILLING, AND 
MACHINE COMPACTING BACKFILL PER SPECIFICATIONS. WHERE EXCAVATION IS NOT POSSIBLE LOG ENDS 
SHALL BE TIED INTO NATIVE MATERIAL AND BURIED WITH NATIVE MATERIAL PER SPECIFICATIONS. 

5. FOR BURIED KEYED LOGS EMBED A MINIMUM OF½ THE TOTAL LENGTH OF THE LOG. 

6. EMBED ROOTWAD AS NEEDED TO ACHIEVE REQUIRED BURIAL DEPTH AND ALLOW FOR FULL CONTACT 
BETWEEN THE BOTTOM OF THE LOG AND THE BOTTOM OF THE CHANNEL. BACKFILL AROUND ROOTWAD 
WITH SELECT NATIVE BACKFILL. 

7. KEYED LOG DIAMETER MEASURED AT BREAST HEIGHT (DBH) AND LENGTH AS SHOWN ON PLANS. 

8. CRUSH ALL EXPOSED SAW-CUT FACES 

~ DENOTES PLACEMENT ORDER 

PROFILE B-B' 

BACKFILL WITH COMPACTED 
NATIVE ALLUVIUM 

EMBED LOG END IN BANK, 
SEE NOTE 5 

PIECE SUMMARY 
PIECE QTY LENGTH /DBH 

PIER 9 15' /MIN 12" 

MEDIUMW/RW 7 MIN 35' / 12-18" 

FULL TREE W/ RW 3 -60' I MIN 18" 

RACKING WOOD 20 MIN 10' / MIN 6" 

SLASH (CY) 40 

LIVE WILLOW 50 STAKE 

NOTTO SCALE 

,.---..._ 
. 2 
r-.~~1 
PIER LOG, TYP ~ 

C4.8 

FULL TREE, TYP 

WHS TYPE4 

FINAL DESIGN 
MARCH 2026 

MEDIUM KEYED LOG 
W/ ROOTWAD, TYP 

RENEWS: 6/30/2027 
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REVISION NUMBER 
No. Date Revision 

~ ;:1; 
~~ . '­ 
• N ~~ 
O>a, 
~1-;- ox 
~~ 
NW 

~~ 
~ E 
5~ 
~~ 
N<D 
;: N 

~~ 
~N ~~ 
N :E 
cj~ 
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t----i---~---------APPROX50FT 

KEY IN ROCK 3' BELOW CREST 
EG 

WHS TYPE 4 - CHANNEL SPANNING RIFFLE JAM 

Date Designed By 
AJ 

Drawn By Checked By 
AD, BS AJ 

SCALE 

JOB NO. 

SHEET NO. 

C4.6 
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.. FINAL DESIGN 
MARCH 2026 

ANGLED PIER LOG, 
CRUSH ALL EXPOSED ENDS 

MAX 3' ABOVE GROUND OR 
CROWN OF ADJACENT 

HORIZONTAL LOG, 
VARY EXPOSED END LENGTH 

: / ,' : ,' / 
,' ' 
! / / 

EXCAVATE PIT~ ,' ,' • 
I I I I 
! J I' 
1 I / I 
!/ I I 
1' 'I 

SHARPEN PIER LOG AND PUSH ~,~:_~: --~ 
INTO PLACE IF POSSIBLE 

EXISTING OR FINISHED 
GRADE, PER PLAN 

EMBED MIN i LENGTH 

f_
EG 

VARY LOG ANGLE TO 

_ ACHIEV_'.:~~_C_9~~R-r----~-~~~------:::~~:~:~~:~:~- 

------ .-------- 
--- --------- 

6' MIN COVER 

EXCAVATE SCOUR HOLE 
TO ACCOMODATE ROOTWAD 

AS NECESSARY 

BURIED MIN 2/3 LOG LENGTH 

PIER LOG NOTES: 

1. ALL PIER LOGS TO BE ANGLED WITHIN 10"-30° OF VERTICAL. 
VARY ANGLE OF PIER LOGS TO LOOK NATURAL .. 

2. PIER LOGS SHALL BE USED TO PIN ADJACENT LOGS. 

r.:'\ PIERLOG 
01--NOT-TOSCA-LE ------ 

3. PIER LOG HEIGHTS TO VARY FROM 2' TO 3' MAX ABOVE 
GROUND OR ADJACENT HORIZONTAL LOG. r::'\ KEYEDLOG 

01---NOT-TOSCA-LE ------- 

LEAVE 2 FT OF ~ 
WILLOW BRANCH END 

EXPOSED ABOVE GROUN 

FILL, RECOMPACT TRENCH 
MATERIAL TO FG 

---- 

/4 
PLACE 5 FT LONG 1 TO 2 INCH DIA WILLOW 
BRANCHES UPRIGHT IN TRENCH 
PACKED FLUSH AND LAYERED TO MINIMIZE SPACING 

I 

/
\_ re sw,ce sios 
/ SLOPE 

APPROX 

EXCAVATE TRENCH 

RECOMPACT 
OVEREXCAVATED 

TRENCH MATERIAL 
TO FG 

RENEWS: 6/30/2027 
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MUDLINE 

I- 
PLACE 5 FT LONG 1 TO 2 INCH DIA WILLOW 
BRANCHES UPRIGHT IN TRENCH 

I 

fft ,V 
LEAVE 2 FT OF 

WILLOW BRANCH ENDS 
EXPOSED ABOVE GROUND 

OVEREXCAVATE 
3 FT DEEP TRENCH 

SECTION 

0 WILLOW TRENCH BEAVER DAM ANALOGUE (BOA) 
3 1---NOT-TOSCA-LE ------- 

OVEREXCAVATE 
3 FT DEEP TRENCH 

\ '"'"'" ,,,,.,,,,o, 
LIMITS 

BOA STRUCTURE COMPONENTS 
MATERIAL DIAMETER {IN) LENGTH {FT) QUANTITY PER 

STRUCTURE 
WILLOW 1 TO 2 5 500 BRANCH 

PROFILE 

1. COORDINATE WITH ENGINEER OR THE OR ON SITE TO CONSTRUCT 
FIRST BOA TO ENSURE PROPER LOCATION, CONSTRUCTION METHODS, 
INTENT, AND FINAL INSTALLED CONDITION. 

2. BEAVER DAM ANALOGUES SHALL BE PACKED WITH MUD AND NATIVE 
ORGANIC MATERIAL TO SEAL HOLES IN THE BOTTOM 6 INCHES OF THE 
STRUCTURE. 

REVISION NUMBER 
No. Dale Revision 

o,~ Designed By 
AJ 

Drawn By Checked By 
AD, BS AJ 

SCALE ,. 
JOB NO. 

SHEET NO. 

C4.8 
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FINAL DESIGN 
MARCH 2026 

1r1- [8" 

-------------12' __, 

2" COMPACTED SURFACE COURSE, 
3/4" MINUS 

2" COMPACTED SURFACE COURSE, 
3/4" MINUS 

/ 

RENEWS: 6/30/2027 

6" COMPACTED BASE COURSE, 
1-1/2" MINUS 

0 ROAD - TYPICAL SECTION A 
A------------ 

NoTTo SCALE 

1. 

2. 

DIRECT OUTFLOW TO FILL SIDE OF ROADWAY. 

CUT OUT SLOPE 12" BELOW GRADE ON THE CUTSLOPE SIDE, AND 18" BELOW 
GRADE ON THE FILL SLOPE SIDE. 
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3. TRANSITION LENGTHS FOR GRADE DIPS VARY BASED ON ROAD DESIGN 
SLOPE. REFER TO CHARTS A AND B FOR TRANSITION LENGTHS TO MAINTAIN 
DRAINAGE AND DRIVEABIL TY. 

CHART A 

ROAD GRADE LENGTH 

0-3% 35'-0" 

3-6% 25'-0" 

OVER6% 15'-0" 

/I 
/ I)' 
/ ! 

I 
111 

2' WIDE DITCH 

6" COMPACTED BASE COURSE, 
1-1/2" MINUS 

ROAD PROFILE AND ARMORED DIPS SHOULD BE 
GRADED TO CLOSELY MATCH EXISTING GRADE 
WHILE SMOOTHING TRANSITIONS TO MAINTAIN 
DRIVEABILITY. THE MAXIMUM GRADE AT 
TRANSITIONS SHALL BE 6%. 

MATCH EXISTING LOW POINT AND 
DRAINAGE FEATURE BOTTOM WIDTH 

CHARTS 

ROAD GRADE LENGTH 

0-3% 65'-0" 

3-6% 75'-0" 

OVER 6% 85'-0" 

'\...~P:E MOUNDED MATERIA';:-- \\ ~ ~ 
"-.."" ON DOWNGRADE SIDE '-. \ 

' ~ - ~ ------ 
/;,> \;f- 

I/>\ :/, 

LEADOUT DITCH, / 
'-." )L TIE IN TO EG AT TOE 

,_ OF FILL SLOPE 
"- \ 

ISOMETRIC VIEW 

FOR TRANSITION LENGTH 
sEECHART8 - 

DESIGN§AOE LINE_ - - 

-
-.:;;:_::;:::_:::::_:__:_ ;::::-\"-._\ / HYDRAULIC BOTTOM AT RIGHT 

ANGLE TO ROAD CENTERLINE 

OUTSLOPE FOR DRAINAGE - 

', OE~NGRADE~E- - - - -- 

PLACE MOUNDED MATERIAL 12" THICK LAYER OF 4" MINUS 
GRAVEL, SEE SPEC 00641.10 

SEE CHART A 
FOR TRANSITION 

LENGTH 

® ROAD - TYPICAL SECTION B 
NOTTO SCALE 

I 

/11, 
ii ~ / /~ t =:- - - - - 

--\\'\-- \ ~ 

PROFILE VIEW 

SEE CHART B FOR 
TRANSITION LENGTH 

ROAD BASE COURSE ANO 
TOP COURSE, PER PLANS 

OVEREXCAVATE, PLACE AND 
COMPACT 12" LAYER OF 4" MINUS --1-----------l 

GRAVEL OR QUARRY SPALLS, 
SEE SPEC 00641.10 

12" THICK LAYER OF 
4"MINUS 

® SURFACE CROSS DRAIN - TYPICAL DETAIL 
Ci---------------------- 

NoTToscALE 

,_ LENGTH VARIES PER PLANS _._, 

® ARMORED DIP - TYPICAL PROFILE 
0--------- NOTTOSCALE 

~ w w 
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REVISION NUMBER 
No. Date Revision 

Date Designed By 
AJ 

Drawn By Checked By 
AD,BS AJ 

SCALE 
1" 

JOB NO. 

SHEET NO. 
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METER SIZE 
BULK BAGS 

PREPARE BANKS 
PRIOR TO PLACEMENT SECTION PLAN VIEW 

STRAW WATTLES MADE WITH 
LOOSE COMPACTION RICE STRAW 

SECURE WRAP 
WITH SANDBAG FLOW 

DEWATERING PUMP 

FLOW 

CHANNEL BE 

METER SIZE 
SAND BAGS 

\\~~~~ ~ ~~ ~ """ 
"" , "'' i--l. -~-' ~~ ~- ~-"- ""-------""'-------- 

PLAN 
~------STAKES 

.._ STAKE AT 4" OFF CENTER 

PREPARE CHANNEL BED 
PRIOR TO PLACEMENT PROFILE 

BIODEGRADABLE STRAW WATTLES, 
PER SPECIFICATIONS 

NOTE: 
1. CONSTRUCTION CREWS SHALL INSTALL BULK BAG COFFER DAMS AS SHOWN ON PLAN 

TO ISOLATE THE EXCAVATION AREAS. 

2. IN ADDITION TO BULK BAGS, USE AN IMPERVIOUS SYNTHETIC LINER TO REDUCE 
PERMEABILITY OF BLUK BAG COFFER DAM. 

3. HEIGHT OF THE BULK BAG COFFER DAMS SHALL BE HIGH ENOUGH TO PREVENT 
BYPASS FLOWS FROM ENTERING THE ISOLATED WORK AREA. DAM HEIGHTS AND 
MATERIALS SHALL BE INCLUDED IN THE CONTRACTOR'S WORK CONTAINMENT AND 
DEWATERING PLAN. 

4. INSTALL DEWATERING PUMP AS NECESSARY. 

C6.5 
TEMPORARY BULK BAG COFFER DAM 
SCALE: NTS 

@~~~:~T~ WATTLES 

STREAM FLOW 

ANCHOR PT. 

TURBIDITY 
CURTAIN 

ANCHOR PT. 

--+ STAKE OR ANCHOR, 
EVERY 100' (TYPICAL) 

FILL AREA 

SHORELINE 

-nus DISTANCE IS VARIABLE 

1/4 IN. TIE ROPE 3/8 IN. POLYPROPYLENE ROPE FLOATATIO 
"! u 
l) 
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~~ 
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~~1------------------------------------------------------------------------------------------------------------------------.U.-------...1 

FRONT VIEW SIDE VIEW 

NYLON 
REINFORCED 

VINYL 

3 TURBIDITY CURTAIN 

1/4" CHAIN 

(BLOW-UP OF~ 
SHACKLE CONNECTION) ~ 

AS NEEDED) 

ABUT ENDS TIGHTLY. PLACE IN SERIES, PARALLEL WITH CONTOURS 

9" 

I 
3"MIN. 

6" 
MIN 

SECTION 

FINAL DESIGN 
MARCH 2026 

C6.5 SCALE: NTS 
4 

NOTES: 
1. BURY BOTTOM OF FILTER FABRIC 6" MIN. VERTICALLY BELOW GRADE. 
2. 2" x 2" FIR, PINE, OR STEEL FENCE POSTS. 
3. STITCHED LOOPS TO BE INSTALLED UPHILL SIDE OF SLOPE. 
4. COMPACT NATIVE FILL IN ALL AREAS OF FILTER FABRIC TRENCH. 

TEMPORARY SEDIMENT FENCE 
C6.5 SCALE: NTS 

RENEWS: 6/30/2027 
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REVISION NUMBER 
No. Dale Revision 

Date Designed By 
AJ 

Drawn By Checked By 
AD, BS AJ 

SCALE ,. 
JOB NO. 

SHEET NO. 
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NATURAL BOTTOM 
SUPPLEMENTED WITH 
STREAMBED GRAVELS 

0 LOW FLOW CHANNEL TYPICAL SECTION 
1 !---NOT-TOSCA-LE ------- 

BYPASS NOTES: 

1. CONTRACTOR SHALL COORDINATE THE BYPASS CONSTRUCTION TIMING, PHASING, AND FISH SALVAGE WITH THE OR PRIOR TO 
IMPLEMENTATION. 

2. REFER TO SHEETS C6.1 AND C6.2 FOR TEMPORARY BYPASS PHASING PLAN AND SEQUENCING DETAILS. 

3. CLEAR AND GRUB BYPASS DIVERSION PRIOR TO CONSTRUCTION. 

4. CONSTRUCT TEMPORARY BYPASS CHANNEL WITH A 4 FOOT BOTTOM WITH AND APPROXIMATELY 3-4' DEEP OR AS NECESSARY TO 
TEMPORARILY DIVERT FLOW FROM THE CHANNEL PER DETAIL 2 THIS SHEET. CONSTRUCT BERM WITH EXCAVATED MATERIAL TO HELP 
PREVENT FLOW FROM ENTERING INTO THE WORK AREA. 

5. TEMPORARY BYPASS CHANNEL SIDE SLOPES SHALL BE APPROXIMATELY 1 H:1V BUT MAY VARY TO PREVENT IMPACTS. 

6. ONCE THE MAIN CHANNEL IS AT FINISHED GRADE AND THE FLOODPLAIN RESTORATION IS COMPLETE, THE BYPASS SHALL BE 
DECOMMISSIONED TO A LOW FLOW CHANNEL WITH A MAXIMUM DEPTH OF 0.5 FEET AND SHALLOW SIDE SLOPES PER DETAIL 1 THIS SHEET. 

7. SCOUR POOLS, WHS, AND BDAS SHALL BE CONSTRUCTED IN THE LOW CHANNEL AS SHOWN ON THE PLANS. 

8. MONITOR TURBIDITY DOWNSTREAM OF THE BYPASS. IF TURBIDITY REQUIREMENTS ARE NOT MET, CREEK FLOWS SHALL BE DIVERTED BACK 
INTO THE CHANNEL. 

CREATE BERM WITH EXCAVATED BYPASS MATERIAL TO 
PREVENT FLOWS FROM ENTERING THE WORK AREA. USE 

MATERIAL TO BACKFILL THE BYPASS TO A REDUCED DEPTH OF 
0.5' PER DETAIL 1 THIS SHEET. SPREAD REMAINING MATERIAL IN 

A NATURAL AND UNDULATING WAY THAT DOES NOT PREVENT 
FLOW FROM ENTERING INTO THE LOW FLOW CHANNEL. 

STRAW WATTLES WITH WOODEN STAKES TO KEEP 
BERM MATERIAL FROM ENTERING INTO THE BYPASS 

EGOR FG 

-------- 

APPROX 
3' -4' DEEP, 
SEE NOTE 4 

~'------~ 
i-------- 4' -------.-! 

_J 1,TYP 
1, TYP 

r::'\ TEMP BYPASS CHANNEL TYPICAL SECTION 
0\--NOT-TOSCA-LE ------- 

FINAL DESIGN 
MARCH 2026 

RENEWS: 6/30/2027 
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• ZONE 1 - WETLAND SEEDING AND PLANTING (16.8 AC) 
GROWTH/STOCK SCIENTIFIC NAME COMMON NAME PERCENT NOTES TYPE COMPOSITION 

ACHILLEA WESTERN 2% 
MILLEFOLIUM YARROW 

BROMUS CARINA TUS CALIFORNIA 44% BROME 

SEED KOELERIA PRAIRIE 27% MACRANTHA JUNEGRASS 

POASECUNDA SANDBERG'S 27% BLUEGRASS 
ANAPHALIS PEARLY 0.75% 
MARGARITA CEA EVERLASTING 
CAREX ROSTRA TA BEAKED SEDGE NA 
STOKES 

JUNCUS ARCTICUS BALTIC RUSH NA 

CAMASS/A QUAMASH 
PLANTING SYN. CAMASS/A CAMAS LILY NA 

ESCULENTA 

SALIX SCOULERIANA SCOULER'S NA WILLOW 

SALIX EX/GUA COYOTE NA WILLOW 

NOTES: 
1. WETLAND/RIPARIAN AND UPLAND PLANTING ZONES DELINEATED FROM 

HYDRAULIC MODELING WATER SURFACE ELEVATION RESULTS FOR 
THE SPRING MEDIAN FLOW (129 CFS). 

2. ACTUAL RECOMMENDED SEEDING AND PLANTING AREAS ARE SUBJECT 
TO CHANGE BASED ON SITE CONDITIONS FOLLOWING CONSTRUCTION. 

PROJECT BOUNDARY 

BRIDGE RELOCATION 

EXISTING ACCESS ROAD ~ / ~ ,,,,, _ 
( 

/ 

/ 

PLAN 

\ 

J 
I 

J 

FINAL DESIGN 
MARCH 2026 

----~ ~ 

300 

SCALE 
0 150 300 

RENEWS: 613012027 

600 ------ SCALE FEET 

LEGEND AND SYMBOLS: 
PROPOSED ACCESS ROAD 

-- -- -- TEMPORARY ACCESS ROUTE 

' ZONE 2 - RIPARIAN SEEDING AND PLANTING (6.3 AC) 
SCIENTIFIC NAME COMMON NAME PERCENT 

COMPOSITION 

ACH/LLEA MILLEFOLIUM WESTERN YARROW 2% 

BROMUS CARINA TUS CALIFORNIA BROME 44% 

SEED KOELERIA MACRANTHA PRAIRIE JUNEGRASS 27% 

POA SECUNDA 
SANDBERG'S 27% BLUEGRASS 

ANAPHALIS PEARLY EVERLASTING 0.75% MARGARITA CEA 

PRUNUS VIRGIN/ANA CHOKECHERRY NA 

PLANTING SAMBUS CERULEA BLUE ELDERBERRY NA 

POPULUS TR/CHOCARPA BLACK COTTONWOOD NA 
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ABUTMENT FOUNDATION N0TE{S): 
SUBGRADE AIID FILL TO BE PREPARED II I ACC0RDAIICE WITh GEOTECHIIICAL REP0PT. PEOUIREMEI ITS llsCLUDE BUT ARE r,0T Lll,tTED TO THE F0LL0WII JG: 

1. STRUCTURAL FILL 
1.1. THE BRIDGE ABUTl.iE!,TS SHOULD PEST Ol•I A 24·· TH1Cf FILL PAD C0l,1PR1SED OF 1 1/2" MII-IUS CRUSHED SURFACIIIG BASE C0UPSE (CSBC) 

OP SIMILAR Al<GULAR R0O MATERIAL. THE COMPACTED CSBC PAD SHOULD BE PLACED OVER ALLUVIUM OP FIRMEP l.lATERIAL. SHOULD 
C0l,IPET[J,JT BASALT BE rncourffERED WITHII, THE rnTIRET, OF A SPREAD F00Tll<G. THIS FILL PAD THICf IIESS CAI< BE REDUCED TO 12 IIKHES. 

1.2. 0RAIMAGE S)STEM TO BE IIISTALLED BEHIIID THE ABUTM[J,JTS C0l<SISTIIJG OF FREE-DRAIIJAGE BACI.FILL. GEOTE>TILES, AIID PERFORATED DRAII! 
PIPE. DRAIIJ PIPE SHOULD BE LOCATED t.T THE BASE OF ABUTIAEHTS WITH ITS DISCHARGE P0IIIT DIRECTED on TO BEDROCf OR out.RP) SPALL 
sct.e OR LARGER l,!ATER,AL TO REDUCE ER0SI0I!. FPEE-DRt.lllt.GE GRAVEL BAO FILL SHOULD BE PLACED WITHIM 18 IIICHES OF THE WALLS 
Al ID C0llSIST OF GRAVEL WITH MA"MUM PARTICLE SIZE OF , .. Ai,0 I 10 MORE THAI< 2"; PASSI MG THE I 10. zoo SIEVE. 

1.3. GPAVEL SURFACIIIG SHOULD C0IISIST OF CSSC WITH Mll,tMUM r-nci IIESS OF 8". 

2. l~A Tl\1E STRUCTUR~.L FILL 
2. 1 IF 0i<SITE MATEPIALS hRE USED, STRUCTURAL FILL SHALL k!EET THE REOUIREMEl✓TS FOP SELECTED GRAMULAR 8ACI· FILL PER 0D0T SS 

00330. 14. 

3. SCOUR PR0TECTI0I, 
3. 1. SC0UP PR0TEC'I0M PER Cl/IL 
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