


EXISTING ALIGNMENT

EXISTING CONDITIONS

BEAVER CREEK IS A HIGHLY-IMPAIRED SYSTEM FROM ANTHROPOGENIC IMPACTS INCLUDING GRAZING, CHANNELIZATION, IRRIGATION AND REMOVAL OF RIPARIAN VEGETATION, THESE IMPACTS HAVE LED TO A DEGRADATION OF CHANNEL FORM
AND GEOMETRY, INCLUDING REDUCED BANK STABILITY AND CHANNEL INCISION, FOUR STREAM REACHES WERE DELINEATED IN THE PROJECT AREA. THIS DESIGN PACKAGE FOCUSES ON REACHES 2 AND 3.

REACH 2 INCLUDES 0.29 MILES (1,550 FEET) OF BEAVER CREEK AND IS CHARACTERIZED BY A BROAD VALLEY BOUNDED BY RIVER TERRACES AND DEPOSITIONAL LANDFORMS. INACTIVE ALLUVIAL FANS IMPINGE ON THE FLOODPLAIN IN THE MIDDLE
AND LOWER SEGMENTS OF THE REACH AND LIMIT THE WIDTH OF THE CHANNEL MIGRATION ZONE. BEAVER CREEK CLASSIFIES AS MODERATELY ENTRENCHED B AND C STREAM TYPES, WITH A PREDOMINANTLY GRAVEL BED. AQUATIC HABITAT IS
DOMINATED BY LONG, HOMOGENOUS RIFFLES LACKING BEDFORM DIVERSITY, AND INFREQUENT LATERAL SCOUR POOLS WITH LIMITED DEPTH. FLOODPLAIN CONNECTIVITY INCREASES SLIGHTLY IN REACH 2 COMPARED TO REACH 1, HOWEVER,
FLOODPLAIN SURFACES ARE LIMITED TO NARROW RIPARIAN AREAS ADJACENT TO THE CHANNEL, AND OXBOWS OR RELICT CHANNELS, PROVIDING LIMITED FUNCTION. SEGMENTS OF THE REACH HAVE BEEN STRAIGHTENED AND CHANNELIZED.

REACH 3 INCLUDES 0.84 MILES (4,450 FEET) OF BEAVER CREEK. ALLUVIAL TERRACES AND FLOODPLAINS ARE THE PREDOMINANT LANDFORMS IN REACH 3. BEAVER CREEK CLASSIFIES AS A MODERATELY TO SLIGHTLY ENTRENCHED, C4 STREAM
TYPE WITH A MEANDERING CHANNEL AND RIFFLE-POOL BEDFORMS. FLOODPLAIN CONNECTIVITY IS THE HIGHEST OF THE FOUR REACHES ANALYZED, PARTICULARLY IN THE UPPER PORTION OF THE REACH. HIGH FLOODPLAIN CONNECTIVITY IS A
FUNCTION OF LOW BANK HEIGHTS AND THE PRESENCE OF CHANNEL-SPANNING BEAVER COMPLEXES THAT INCREASE WATER SURFACE ELEVATIONS AND FORCE OVERBANK FLOODING EVEN DURING LOW TO MODERATE DISCHARGES. PAST LAND
MANAGEMENT PRACTICES INCLUDED PLACEMENT OF RIPRAP ALONG MEANDER BENDS IN THE LOWER PORTION OF REACH 3 TO REDUCE BANK EROSION AND PROPERTY LOSS. RIPRAP PLACEMENT CONTRIBUTED TO CHANNEL INSTABILITY, AND
COMBINED WITH CHANNEL STRAIGHTENING, RESULTED IN INCISION, LOSS OF FLOODPLAIN CONNECTION, AND SIMPLIFIED AQUATIC HABITAT. THE LOWER PORTION OF REACH 3 TRANSITIONS TO MODERATELY TO HIGHLY ENTRENCHED, B AND F
STREAM TYPES AND FLOODPLAIN CONNECTION IS LIMITED. AQUATIC HABITAT IS DOMINATED BY RIFFLES WITH INFREQUENT SCOUR POOLS ASSOCIATED WITH BEDROCK.

REGIONAL CURVES AND HYDRAULIC COMPUTATIONS OF CHANNEL CROSS SECTIONS WERE USED TO DETERMINE BANKFULL DISCHARGE. BANKFULL DISCHARGE WAS ESTIMATED TO BE IN THE 55-65 CFS RANGE BASED PRIMARILY ON CHANNEL
CROSS SECTION ANALYSIS.

BEAVER CREEK IS AN IMPORTANT TRIBUTARY TO THE MISSOURI RIVER, AND HISTORICALLY SUPPORTED HEALTHY RUNS OF ADFLUVIAL RAINBOW TROUT, THE FOCAL SPECIES OF THE BEAVER CREEK RESTORATION PROJECT. CURRENTLY, LACK OF
STREAM-FLOODPLAIN CONNECTION AND INCISED CHANNEL MORPHOLOGY HAVE RESULTED IN DEGRADED FISH HABITAT, INTERMITTENT FLOW, AND LACK OF DIVERSE, MATURE RIPARIAN VEGETATION ON STREAMBANK AND FLOODPLAIN SURFACES.
PAST SURVEYS HAVE NOTED INTERMITTENT FLOW CONDITIONS IN THE LOWER ONE-QUARTER MILE OF BEAVER CREEK BEFORE THE SPRING FRESHET, AND DURING LOW FLOW PERIODS DURING THE FALL. FLOW INTERMITTENCY AFFECTS BOTH
ADFLUVIAL RAINBOW TROUT AND BROWN TROUT RETURNS (USFS, PERSONAL COMMUNICATION, AUGUST 2016), SPAWNING RETURNS IN YEARS 2014 THROUGH 2016 REPEAT A PATTERN OBSERVED SINCE 1998 WHEN THE NUMBERS AND EXTENT
OF ADFLUVIAL RAINBOW TROUT REDDS IN THE INDEX REACH FROM THE MOUTH OF BEAVER CREEK TO NELSON EXPERIENCED DECLINES. FACTORS LIKELY CONTRIBUTING TO THE OBSERVED DECLINE IN RAINBOW TROUT RETURNS TO THE LOWER
THREE MILES OF BEAVER CREEK ARE PROLONGED DROUGHT CONDITIONS, INCREASED FISHING PRESSURE, HABITAT DEGRADATION, AND WHIRLING DISEASE.

LIMITING FACTORS

AQUATIC LIMITING FACTORS INCLUDE LACK OF HIGH QUALITY POOLS DUE TO THE STRAIGHTENED, ENTRENCHED CHANNEL AND LACK OF HIGH QUALITY RIPARIAN HABITAT, ADDITIONALLY, LACK OF DIVERSITY DUE TO ALTERED STREAM MORPHOLOGY
LIMITS COVER AND COMPLEXITY OF HABITAT. MUCH OF THE HABITAT CONSISTS OF RIFFLES AND RUNS WITHOUT COMPLEXITY PREFERRED BY THE FOCAL SPECIES. SUITABLE SPAWNING AND JUVENILE REARING HABITATS ARE LACKING DUE TO THE
SIMPLIFIED HABITAT,

MORPHOLOGICAL LIMITING FACTORS INCLUDE CHANNEL ENTRENCHMENT, WHICH LIMITS FLOODPLAIN CONNECTION, FLOOD DISSIPATION, AND RIPARIAN VEGETATION. INCREASED ENERGY ALSO INCREASES BANK EROSION AND LIMITS SEDIMENT
DEPOSITION AND SORTING. THE CHANNEL PATTERN IS STRAIGHTER THAN TYPICAL FOR THIS GEOMORPHIC SETTING AND BED MATERIAL IS COARSER AND MORE HOMOGENOUS. POOL DEVELOPMENT IS LIMTED DUE TO STRAIGHTENED CHANNEL AND
LACK OF POOL FORMING STRUCTURE SUCH AS LARGE WOOD. WITH HIGHLY LIMITED FLOODPLAIN ACCESS, WATER STORAGE DURING HIGH FLOWS AND RELEASE DURING LOW FLOW PERIODS IS LIMITED. THE WATER TABLE IS LOWER THAN
HISTORICAL CONDITIONS WITH THE ENTRENCHED CHANNEL.

VEGETATION CLEARING AND AGRICULTURAL LAND USES ADJACENT TO BEAVER CREEK DISPLACED NATIVE RIPARIAN AND UPLAND VEGETATION. SHADING OF THE STREAM, BIOMASS AND LACK OF BANK STABILITY ARE ALL LIMITING FACTORS BY THE
EXISTING CONDITIONS.

BEAVER ARE ACTIVE THROUGHOUT LOWER BEAVER CREEK AND WOULD HAVE HISTORICALLY BEEN ONE OF THE GREATEST INFLUENCES ON CHANNEL FORM, AQUATIC HABITAT AND RIPARIAN VEGETATION COMMUNITY STRUCTURE AND DISTRIBUTION.
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RESTORATION ALTERNATIVES

RESTORATION ALTERNATIVES FOR THE BEAVER CREEK RESTORATION PROJECT AREA WERE DEVELOPED BY A MULTL-DISCIPLINARY TEAM CONSISTING OF RESOURCE
PROFESSIONALS FROM NORTHWEST ENERGY, THE US FOREST SERVICE, MONTANA FISH WILDLIFE AND PARKS AND RIVER DESIGN GROUP, INC. ALTERNATIVES RANGED FROM:
1. RESTORING THE CHANNEL AND FLOODPLAIN AT HISTORICAL FLOODPLAIN ELEVATIONS;

2. RESTORING THE CHANNEL AT ITS PRESENT ELEVATION AND LOCATION WHILE EXPANDING THE FLOODPLAIN WHERE POSSIBLE.

A PREFERRED RESTORATION SCENARIO WAS DEVELOPED FOR THE PROJECT AREA BY ASSIGNING THE ALTERNATIVES TO EACH REACH BASED ON REACH-SPECIFIC LIMITING
FACTORS, CONSTRAINTS, AND RESTORATION FEASIBILITY. THE SELECTED RESTORATION STRATEGY WAS A COMBINATION OF THE TWO ALTERNATIVE STRATEGIES, SPECIFICALLY:

1. ALTERNATIVE 2 FOR REACHES 1 AND 4 DUE TO THE LIMITED OPPORTUNITY TO RESTORE THE CHANNEL AND FLOODPLAIN AT ITS HISTORICAL ELEVATION AND THE EXISTING
SPAWNING IN THE LOWER REACH 4;

2. ALTERNATIVE 1 FOR REACHES 2 AND 3 BECAUSE THERE WAS AMPLE OPPORTUNITY TO RAISE THE GRADE OF THE CHANNEL AND RE-ACTIVATE THE HISTORICAL FLOODPLAIN.

THIS RESTORATION DESIGN WILL BE DIVIDED INTO TWO PHASES. THE FIRST PHASE OF THIS DESIGN WILL FOCUS ON REACH 2 AND THE SECOND PHASE WILL ADDRESS REACH 3.
PHASE 3 WILL INCLUDE REACHES 1 AND 4 AND WILL BE ADDRESSED WITH FUTURE ACTIONS.

RESTORATION OBJECTIVES

THE BEAVER CREEK RESTORATION PLAN ADDRESSES LIMITING FACTORS IDENTIFIED BY PROJECT STAKEHOLDERS BASED ON PREVIOUS STUDIES AND FIELD INVESTIGATIONS. THE

PRIMARY GOAL OF THE PROJECT IS TO RESTORE CHANNEL AND FLOODPLAIN CONDITIONS THAT SUPPORT HIGH QUALITY AQUATIC HABITAT CONDITIONS, PROMOTE THE
ESTABLISHMENT OF EMERGENT AND SCRUB SHRUB WETLANDS FOR THE BENEFIT OF RIPARIAN DEPENDENT WILDLIFE SPECIES, AND HIGH WATER QUALITY.

SPECIFIC OBJECTIVES FOR REACHES 2 AND 3 INCLUDE:
= RAISING THE ELEVATION OF BEAVER CREEK TO RECONNECT FORMER FLOODPLAIN SURFACES;
* RECONNECTING ABANDONED OXBOW CHANNELS, WHERE PRESENT, TO INCREASE STREAM LENGTH AND REDUCE CHANNEL SLOPE;
« CONSTRUCTING A NEW SLIGHTLY ENTRENCHED, RIFFLE-POOL, C4 STREAM TYPE WITHIN A TERRACED VALLEY, WITH A BROAD, CONNECTED BANKFULL FLOODPLAIN;
« TRANSITIONING TO REACHES 1 AND 4 WITH A MODERATELY ENTRENCHED B4 STREAM TYPE BY INCREASING FLOODPLAIN WIDTH AND INCORPORATING MORE SINUDSITY;
* CONVERTING THE EXISTING CHANNEL TO OFF-CHANNEL WETLANDS AND/OR SIDE CHANNEL HABITAT; AND

» IMPLEMENTING STREAMBANK, BANKFULL FLOODPLAIN, AND RIPARIAN UPLAND REVEGETATION PRESCRIPTIONS TO INCREASE THE COVER OF WOODY RIPARIAN SHRUBS AND

TREES.

RESTORATION TREATMENTS

RESTORATION WORK WILL OCCUR ALONG APPROXIMATELY 6,500 FEET OF CHANNEL
(1.23 MILES). RESTORATION WORK WILL BE COMPLETED MOSTLY IN THE DRY DURING
SUMMER OF 2019 AND WILL BE CLOSELY INTEGRATED WITH THE HELENA NATIONAL
FOREST, NORTHWEST ENERGY, AND PERMITTING AGENCIES. FOR THOSE SHORT
REACHES THAT MUST BE CONSTRUCTED IN THE WET, BMP'S WILL BE IMPLEMENTED TO
ROUTE OR PUMP WATER AROUND THE CONSTRUCTION TO MINIMIZE TURBIDITY. THE
EXISTING CHANNEL AND FLOODPLAIN MORPHOLOGY WILL BE MODIFIED TO INCLUDE
RIFFLE AND POOL STREAM TYPES DEVELOPED WITHIN A BROAD, WELL VEGETATED
RIPARIAN FLOODPLAIN CORRIDOR. IN LOCATIONS, THE CHANNEL BED WILL BE RAISED
TO RECONNECT HISTORICAL VEGETATED TERRACE SURFACES, A VARIETY OF
STREAMBED, STREAMBANK, FLOODPLAIN, AND REVEGETATION TREATMENTS WILL BE
IMPLEMENTED TO SUPPORT THE RESTORATION OBJECTIVES AND DESIRED OUTCOMES,
TREATMENTS WILL BE NATIVE MATERIALS BASED AND DESIGNED TO MIMIC
NATURALLY OCCURRING COMPONENTS OF A HEALTHY, FUNCTIONING STREAM
CHANNEL AND FLOODPLAIN ECOSYSTEM. STREAMBED TREATMENTS WILL CONSIST OF
COMPLEX AQUATIC HABITAT COMPONENTS INCLUDING, RIFFLE, RUN, POOL AND GLIDE
FEATURES. STREAMBANK TREATMENTS WILL BE COMPOSED OF WOOD, ALLUVIUM,
NATIVE ROCK AND VEGETATION, AND WILL INCREASE BANK RESISTANCE TO EROSION.
PROVIDING SHORT-TERM STREAMBED AND STREAMBANK STABILITY IS REQUIRED TO
SUPPORT THE VEGETATION DESIGN WHICH EMPHASIZES CREATING A SELF-SUSTAINING
MOSAIC OF RIPARIAN AND WETLAND COMMUNITIES ON A FLOODPLAIN SURFACE THAT
IS HYDROLOGICALLY CONNECTED TO THE CHANNEL. FLOODPLAIN TREATMENTS
INCLUDE A VARIETY OF VEGETATION COVER TYPES THAT INTEGRATE PLANT SPECIES
COMPOSITION WITH GEOMORPHOLOGY AND HYDROLOGY, AND ACCOUNT FOR
ECOLOGICAL PROCESSES THAT SUPPORT PLANT COMMUNITY DEVELOPMENT OVER
TIME. FLOODPLAIN TREATMENTS WILL INCLUDE THE USE OF SWALES, SIDE CHANNELS,
OFF-CHANNEL WETLANDS, MICROTOPOGRAPHY, COARSE WOOD, PLANTINGS, SEEDING,
SALVAGING EXISTING VEGETATION AND TREATING INVASIVE PLANTS,
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alGlobe 2016

ACCESS AND STAGING

B>

DIRECTIONS TO THE SITE - BEGIN AT THE SMALL TOWN OF YORK, MT. FROM YORK HEAD NORTH ON NELSON ROAD FOR
APPROXIMATELY 7.9 MILES. TURN LEFT AND HEAD WEST ON BEAVER CREEK ROAD. AFTER 4.5 MILES TURN LEFT INTO AN
EXISTING RIVER ACCESS LOOP. THIS LOCATION WILL SERVE AS THE NORTH SIDE ACCESS AND STAGING SITE.

A TEMPORARY HAUL ROAD WILL BE CONSTRUCTED ALONG THE SOUTH SIDE OF THE RIVER. ACCESS WILL BE FROM AN
EXISTING BRIDGE AT THE BEGINNING OF REACH 1. SOUTH SIDE STAGING WILL OCCUR AT THE SITE(S) DESIGNATED ON
THE PLAN VIEW.

LEGEND

ARWATER
DIVERSION CHANNEL

TEMPORARV HAUL ROAD

e
STAGING AREA

NOTES: CONTRACTOR IS RESPONSIBLE FOR

MAINTAINING ACCESS ROADS AND TEMPORARY
HAUL ROADS. EQUIPMENT, MAINTENANCE AND
MATERIALS TO BE STAGED MINIMUM 150' FROM

RIVER
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PROJECT DATUM

THE PROJECT COORDINATES ARE BASED ON THE FOLLOWING:
HORIZONTAL PROJECTION: ~ MONTANA STATE PLANE
HORIZONTAL DATUM: NAD83 (CORS96 2002.00)

UNITS:
VERTICAL DATUM:

US SURVEY FEET
NAVD88 (GEOID 9)
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CONSTRUCTION EXTENTS
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CONTROL POINTS
POINT NUMBER EASTING NORTHING POINT ELEVATION RAW DESCRIPTION
1 1373786.3680" 935601.8700 3691.660' 5/8" REBAR WITH A 2" ALUMINUM CAP MARKED "RDG"
2 1372892.3820' 935466.5700 3694.618' 5/8" REBAR WITH A 2" ALUMINUM CAP MARKED "RDG"
3 1371400.5140' 935462.5460' 3703.772' 5/8" REBAR WITH A 2" ALUMINUM CAP MARKED "RDG"
4 1369241.2480' 934121.9760' 3622,151' 5/8" REBAR WITH A 2" ALUMINUM CAP MARKED "RDG"
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PLAN VIEW AND
STRUCTURE LAYOUT
BEAVER CREEK RESTORATION PROJECT
NEAR YORK, MONTANA
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BANK STRUCTURES DETAIL SHEET # )
- LARGE WOOD STRUCTURE (LWS) 80 - STRUCTURE SCHEDULE ~
B STATION STATION STATION STATION STATION STATION STATION STATION
BSSERE VEGETATED WOOD MATRIX TYPE 1. (VWM 1) e START ~ END  BANK STRUCTURE START ~END  BANK STRUCTURE  START ~ END BANK STRUCTURE  START ~ END BANK STRUCTURE
= | VEGETATED WOOD MATRIX TYPE 2 (VWM 2) 8.1 15+30 15+86 C CR 18423  18+32 L VWM 1 21+46 22407 C CR 23493 24408 R VWM 1 E z
15+30 15+86 R VWM 1 18+23 18+41 R VWM 3 21+446 21461 L VWM 1 24408  24+69 L VWM 2
s | VEGETATED WOOD MATRIX TYPE 3 (VWM 3) 81 15+30 15477 L VWM 2 18+41  18+51 R LWS 21461 22+01 R VWM 2 24+08 24+69 R VWM 2
CHANNEL STRUCTURES 15+77 15492 L VWM 3 18451 18481 R VWM 3 21481 22401 L VWM 1 24469  24+78 L VWM 1
ST 15+92  16+02 L LWS 18+66 19+49 C CR 22401 22407 L VWM 2 24+69 24491 R VWM 3 § 3
CONSTRUCTED RIFFLE (CR) 8.2 16+02 16+30 L VWM 3 18+66  18+81 L VWM 1 22407 22417 L Lws 24+91 25+01 R LWS &
FLOODPLAIN FEATURES 16415 17+14 C CR 18481  49+440 L VWM 2 22417 22428 L VWM 2 25+01 25+37 R VWM 3 g E
AT 16415  16+30 R VWM 1 18481  19+40 R VWM 2 22420 22445 C CR 25422 25+80 C CR 81z
OFF-CHANNEL EMERGENT WETLAND 16+30 17+06 L VWM 2 19+40 19+49 R VWM 1 22428 22+45 R VWM 2 25422 25437 L VWM 1
17+06  17+14 L VWM 1 19+40  19+57 L VWM 3 22+45 22465 R LWS 25+37 25474 R VWM 2
CONNECTOR CH,
FHAIVE |:! DHECT ANNES 17+06  17+06 R VWM 2 19+57 19+67 L LWS 22455 23+08 R VWM 2 25+¢56  25+74 L VWM 1 ol s
~ J 17+06  17+21 R VWM 3 19+67  19+97 L VWM 3 22468 23+16 C CR 26+74 25+80 L VWM 2 @z
17+421  17+31 R LWS 19482 21+12 C CR 22466 23+06 L VWM 2 25480 25+90 L LWS =
17431 17+61 R VWM 3 19482 19497 R VWM 1 23+06 23+15 R VWM 1 25490  26+00 L VWM 2 Bl
CHANNEL TOP OF BANK ELEVATIONS 17+46 48+432 C CR 19+97  21+03 L VWM 2 23+06  23+24 L VWM 3 25+93  26+20 C CR Gl
17+46  17+61 L VWM 1 19+497 21403 R VWM 2 23+24  23+34 L LWS 26+00 26+14 L VWM 2 i
STATION ELEVATION(FT)  STATION ELEVATION (FT) 17461  17+80 L VWM 2 21403 21412 L VWM 1 23434 23467 L VWM 3 26400  26+20 R VWM 2 2l-
e 576D 1300 367315 17+61 18+23 R VWM 2 21+03  21+20 R VWM 3 23+67  23+77 L LWS 26+20 26+30 R LWS Py e
16+00 3676.26 22400 3672.53 17480 17490 L LWS 21420 21430 R LWs 23477 24+08 L VWM 3 26+30 26+68 R VWM 2 ADE17.008
17+00 3675.64 23400 3671.90 \_17+90  18+23 L VWM 2 21+30 21+61 R VWM 3 23+93  24+78 € CR b, SHEET NUFRER
18+00 3675.02 24+00 3671.28

19+00 3674.40 25+00 3670.66
20400 3673.77 26+00 3670.04 _
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DESIGN ALIGNMENT

\TEMPO RARY ACCESS ROAD

< FLoW |BEAVER CREEK |
N

Corvallls, OR 97333
iei541.738.2920]
i 541 758.8524)

RIVER DESIGN GROUP
311 SW Jefferson Avenue

LEGEND

BANK STRUCTURES

LARGE WOOD STRUCTURE (LWS)
._....-- VEGETATED WOOD MATRIX TYPE 1 (VWM 1)
‘= | VEGETATED WOOD MATRIX TYPE 2 (VWM 2)
= | VEGETATED WOOD MATRIX TYPE 3 (VWM 3)

: CHANNEL STRUCTURES
m CONSTRUCTED RIFFLE (CR)

FLOODPLAIN FEATURES

OFF-CHANNEL EMERGENT WETLAND

ALcOVE [ | CONNECTOR GHANNEL

DETAIL SHEET #

8.0
81
81
81

B.2

CHANNEL TOP OF BANK ELEVATIONS

STATION ELEVATION (FT) STATION ELEVATION (FT)

27400 3669.41 32+00 3665.00
28400 3668.54 33+00 3664.11
29+00 3667.66 34+00 3663.23
30+00 3666.77 35+00 3662.34

31+00 3665.89 36+00 3661.46

( STATION STATION

26+33 26+77
26+41 26+68
26468 26+77
26+68 26+91
26+91 27+01
27+01 27+36
27+21 27+92
27+21 27+36
27436  27+83
27+36 27+83
27+83 27+92
27+83 28+01
28+01 28+11
28+11 28+16
28+32 28+42
28+42  28+73
28+58 29+02
28+58  2B+73
28+73 28+93
28+73 28+93
\728+93 29+02

TIFrOTJIIDIICICIOCCICDCO

START END BANK STRUCTURE

CR
VWM 2
VWM 1
VWM 3

LWs
VWM 3

CR
Ywm 1
VWM 2
VWM 2
VWM 1

-VWM 3
Lws
VWM 3
LWs
VWM 3

CR
VWM 1
VWM 2
VWM 2
VWM 1

STATION STATION

START
28+93
29+11
29421
29+42
29+52
29+68
29+68
29+83
29+83
30+30
30430
30+49
30+59
30+76
30476
30+91
30+91
31+08
31+08
31+24
31+34

STATION STATION

END
31+96
31+63
31+87
31+87
31+96
32+05
32+15
32+47
32485
32+47
32+76
32+76
32+85
32+92
33+02
33+30
33+53
33430
33+44
33+44

STRUCTURE SCHEDULE
END BANK STRUCTURE  START
29+11 L VWM 3 31+48
29+21 L LWs 31+48
29+42 L vwMm 3 31+63
29+52 L Lws 31+63
29+83 L VWM 3 31+87
30+39 ¢ CR 31+87
29+83 R ywm 1 32+05
30+30 L VWM 2 32+15
30+30 R VWM 2 32+32
30+39 E VWM 1 32432
30+49 R VWM 3 32+47
30+59 R LWSsS 32+47
30+91 R VWM 3 32+76
31+17 c CR 32+76
30+91 L VWM 1 32+92
31+08 L VWM 2 33+02
31+08 R VWM 2 33+15
31417 R vwm1 33+15
31+24 L VWM 3 33+30
31+34 L LWsS 33+30
31+63 L VWM 3 33+44

33453

BANK STRUCTURE
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VWM 2
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VWM 1

STATION STATION

START
33+44
33+60
33+70
33+84
33+84
33+98
33+98
34+27
34+27
34+45
34+55
34+79
34+89
35+05
35+05
35+20
35+20
36+17
36+17
36+38

END
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33+70
33+98
34+36
33+98
34427
34+27
34+36
34+45
34+55
34+79
34+89
35+20
36+25
35+20
36+17
36+17
36+25
36+38
36+48
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- BANK STRUCTURES DETAIL SHEET #
LARGE WOOD STRUCTURE (LWS) 80 STRUCTURE SCHEDULE
VYEGETATED WOOD MATRIXTYRE 1 0WHIL) 8 ("STATION STATION STATION STATION STATION STATION STATION STATION =
VEGETATED WOOD MATRIX TYPE 2 (VWM 2) 81 START ~ END BANK STRUCTURE  START ~ END BANK STRUCTURE  START ~ END BANK STRUCTURE START ~ END BANK STRUCTURE
36+48 36485 R VWM 3 40+49  40+98 C CR 43+66 43481 L VWM 1 47+27  47+82 L VWM 2
VEGETATED WOOD MATRIX TYPE 3 (VWM 3) 81 36+85 36495 R LWS 40+49  40+64 L VWM 1 43481  44+54 L VWM 2 47+27 47+82 R VWM 2 5 g
36+95 37430 R VWM 3 4D+64  40+B9 L VWM 2 43+81 44+64 R VWM 2 47+82 47491 R VWM 1 Elz
CHANNEL STRUCTURES 1k
ST Py i I R 37+415 38467 C CR 40+64 40489 R VWM2 44454 44+63 R VWM 1 47+82  48+02 L VWM 3 3
CONSTRUCTED RIFFLE (CR) 8.2 37+15 37430 L VWM 1 40+89  40+98 R VWM 1 44454 44474 L VWM 3 48402  48+12 L LWS g z
FLOODPLAIN FEATURES 37+430 38458 L VWM 2 4D+89  44+09 L VWM 3 44+74  44+84 L LWS 48+12  48+48 L VWM 3
37+430 38458 R VWM 2 41+09 44419 L LWS 44+84  45+17 L VWM 3 48+31 48+89 C CR
OFF-CHANNEL EMERGENT WETLAND 38458 38467 R VWM1 41319 41452 L VWM 3 45+17  45+27 L LWS 48+431  48+46 R VWM1 S
38+58  38+80 L VWM 3 41452  41+62 L LWS 45+27  45+61 L VWM 3 48+46  48+83 L VWM 2 HH
ove [
ALCOVE CONNECTOR/CHANNEL 38+80 38+90 L LWS 41+62 41496 L VWM 3 45+46 46+21 C CR 48+46 48+83 R VWM 2 =
J 38+90  39+27 L VWM 3 41481 42475 C CR 45+46 45+61 R VWM 1 48+83  48+8% R VWM 3 S
39+27 39437 L LWS 41+81 41496 R VWM 1 45461  46+12 L VWM 2 48+83 48+99 R LWS a2
CHANNEL TOP OF BANK ELEVATIONS 39+37 39473 L VWM 3 41+96 42466 L VWM 2 45+61  46+12 R VWM 2 48499  49+10 R VWM 3 I
39+58 40409 C CR 41496 42466 R VWM 2 46+12  46+21 L VWM 1 49+02 49+36 C CR "
STATION ELEVATION(FT)  STATION ELEVATION (FT) 39+58 39473 R VWM 1 42+66 42475 L VWM 1 46+12  46+35 R VWM 3 49+10 49+36 L VWM 2 £
37+00 3660.57 43+00 3655.26 39+73 40400 L VWM 2 42466 42489 R VWM 3 46+35 46+45 R LWS 49+10 49+30 R VWM 2 PROJECT NUMBER
38+00 3659.69 44+00 3654.49 39+73 40400 R VWM 2 42489 42499 R LWS 46+45 46+82 R VWM 3 49+36  49+46 L LWS oo RDE170008 ]
39+00 3658.80 45+00 3653.71 40400 40409 L VWM 1 42499  43+35 R VWM 3 4B+82 46492 R LWS 49+46  49+57 L VWM 2 SHEET NUMBER
40+00 3657.91 46+00 3652.94 40+00 40+20 R VWM 3 43+35 43+45 R LWs 46+92  47+27 R vwMm 3
41+00 3657.03 47+00 365216 40+20 40430 R LWS 43+45 43+81 R VWM 3 47+12  47+91 C CR
42+00 3656.14 48+00 3651.39 40+30 40464 R VWM 3 43+66 44+63 C CR 47+12 47427 L VWM 1
49+00 3650.62 — J ]
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STRUCTURE SCHEDULE
("STATION STATION STATION STATION STATION STATION STATION STATION )
LEGEND START ~ END BANK STRUCTURE  START ~ END BANK STRUCTURE  START  END BANK STRUCTURE  START ~ END BANK STRUCTURE| [¥]s
—_— 49+43  49+96 C CR 52429 52464 L VWM3 56+19 56+64 L VWM2 58+62 58+62 L LWs =
BANK STRUCTURES DETAIL SHEET # 49457 49496 L VWML 52449 53+68 C CcR 56+19 56+54 R VWM2 58462 58496 L VWM3
49457 49+88 R VWM2 52+449 52+64 R VWML 56+54 5663 L VWML 58481 59+41 C cR
2 LARGE WOOD STRUCTURE (LWS} 8.0 49+88 50407 R VWM3 52164 53460 L VWM2 56+54 56475 R VWM3 58+81 58496 R VWM1 E a
50407  50+17 R Lws 52464 53460 R VWM 2 56475 56485 R Lws 58496 59435 L VWM2 &
BN VEGETATED WOOD MATRIX TYPE L (VWM 1) R 50417 50461 R VWM3 53460 53+68 L VWML 56+85 57+18 R VWM3 58+96 59435 R VWM2 HE
50436 50487 C CR 53460 53+82 R VWM3 57404 57437 € CR 59435 59441 R VWM3 &
e | VEGETATED WOOD MATRIX TYPE a
ETATED W ATRIXTIPE 2 (YW 2) 2 5036 50461 L VWM1 53+82  53+92 R LWS 57+04 57+18 L VWML 59441 59451 R LWs
| VEGETATED WOOD MATRIX TYPE 3 (VWM 3) 8.1 50451 50+87 L = VWM2 53+92 54429 R VWM3 57+18 57437 L VWM2 5951 59461 R VWM3
5051 5081 R VWM2 54420 54439 R Lws 57+18 57431 R VWM2 59454 59497 € cR B
CHANNEL STRUCTURES 50+87 50497 L LWS 54439  54+75 R VWM 3 57431 57431 R VWM 1 50+61  59+97 L VWM 2 &
CONSTRUCTED RIFFLE (CR) 8.2 50+97 51428 L VWM2 54460 55437 C CR 57+37 57+47 L LWS 53+61 59492 R VWM2 w2
il il ikl 51400 51434 C CR 54460 54476 L VWML §7+47 57469 L VWM2 §9+497 60407 L LWs <|3
ELOODPLAIN FEATURES 51408 51428 R VWM2 54+75 55+28 L VWM2 57460 57475 € CcR 60+07 60479 L VWM2 al=
OFF-CHANNEL EMERGENT WETLAND 51428 51+34 R VWM3 54475 55428 R VWM2 57+58 57469 R VWM2 60+11 60+88 C CR i
51434 51+44 R LWs 55+28 55437 R VWML 57469 57475 R VWM3 60+19 60479 R VWM2 z
ALCOVE l:JCONNECTDR CHANNEL 51+44 51455 R VWM3 55+28 55+46 L VWM 3 57475 57+85 R LWS 60+79 60+82 L VWM1 PROJECT NUMBER
L J 51+47 52407 € CcR 55+46  55+56 L Lws 57+85 57496 R VWM3 60479 61401 R VWM3 RDG-17-006
51+55 51+98 L VWM2 55¢56 56+78 L VWM3 57488  58+40 C CR 61401 61411 R Lws SHEET NOVARR
51455 51498 R VWM2 55478 55488 L Lws 57496 58431 L VWM2 61+411 61458 R VWM3
51+98 52+07 R VWM 1 55+88 56+19 L VWM 3 57+96 58+31 R VWM 2 61+58 61+68 R LWs
51498 52+413 L VWM3 56404 56463 C CR 58431 58440 R VWML
\ 52+19  52+29 L Lws 56+04 56+19 R VWML 58431 58452 L VWM3 ) i
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LEGEND STRUCTURE SCHEDULE
= N
' STATION STATION STATION STATION STATION STATION STATION STATION
BANK STRUCTURES, BEFAIRSHEETH, START ~END BANK STRUCTURE  START ~END BANK STRUCTURE  START  END BANK STRUCTURE START = END BANK STRUCTURE |z
LARGE WOOD STRUCTURE (LWS) 8.0 61+68 B2+03 R VWM 3 65402 65+25 L VWM 3 67+58 68+14 R VWM 2 70425 70459 R VWM 3
, 61488 62+64 C CcR 65425 B5+35 L Lws 68+14 68422 L VWM1 70+44 71428 C CR
i | VEGETATED WOOD MATRIX TYPE 1 (VWM 1) 81 61+88 62403 L VWM 1 65+35 B5+70 L VWM 3 68+14 68+31 R VWM 3 70+44  70+59 L VWM 1 z 3
ol 62403 B2+55 L VWM 2 65+55 B6+17 C CR 68+31 68+41 R LWS 70469  71+20 L VWM 2 El
s | VEGETATED WOOD MATRIX TYPE 2 (VWM 2) 8l 62403 62455 R VWM 2 65+55 65470 R VWM 1 68+41 68+64 R VWM 3 70+59 71+20 R VWM 2 2
62+55 62+64 R VWM1 65+70  66+08 L VWM 2 68453  68+90 C CR 71420 71428 R VWM1 2
G 0D MATR Ea 3 81 { z
Rl YEETATED WODD MATRIX TYPEQ (VWM 3) 62455 62+74 L VWM 3 65+70 B6+08 R VWM 2 68453 68+64 L VWM 1 71420 71439 L VWM 3 al®
: CHANNEL STRUCTURES 62+74 62484 L LWs 66+08  B6+17 L VWM 1 68+64  68+81 L VWM 2 71+39 71449 L LWs
62484 B3+16 L VWM 3 66+08 B6+26 R VWM 3 68+64 68+81 R VWM 2 71449 71481 L VWM 3
CONSTRUCTED RIFFLE (CR 8.2
m il 63+01 63+58 C CR 66+26 66+36 R LWs 68+81 68+90 R VWM1 71+66 72+36 C CR HE
T i i 83 63401 63+16 R VWM1 66+36 66466 R VWM 3 e8+81 68499 L VWM3 71466 74481 R VWM1
FLOODPLAIN FEATURES 63+16 63+49 L VWM 2 66+51 67+10 C CR 68+99 69+09 L Lws 71+81 72428 L VWM 2 Ik
ALCOVE 63+16 63+49 R VWM 2 66+51 B6+66 L VWM 1 69+09 69+32 L VWM 3 71481 72428 R VWM 2 =l 2
L 63+49  B3+58 L VWM 1 66+66  67+01 L VWM 2 69+21 69+68 C CR 72428 72436 L VWM 1 il
63+49 63+70 R VWM 3 66466 67+01 R VWM2 69+21 69432 R vwMi 72428 72447 R VWM 3 gl
CHANNEL TOP OF BANK ELEVATIONS 63+70 63+80 R LWS 67+01 B7+10 R VWM1 69+32 69469 L VWM 2 72+47 72457 R Lws z
STATION ELEVATION (FT) STATION ELEVATION (FT) 63+80 64+14 R VWM 3 67+01 B7+18 L VWM 3 69432 E9+59 R vwMm 2 72457 72490 R VWM 3 PROJECT NUMBER
62+00 3635.55 68+00 3630.94 63+99 65+11 C CR 67+18 B67+28 L LWS 69+59 E9+68 L VWM 1 72+75 73+00 C CR RDG-17-006
63+00 3634.79 69+00 3630,17 63499 64+14 L VWM 1 67+28 67+58 L VWM 3 69+59 69479 R VWM 3 72+75 72490 L VWM 1 SHEET NUMBER
64+00  3634.02 70+00  3629.40 64+14  65+02 L VWM 2 67+43 68422 C CR 69+79 69+89 R LWs
65+00  3633.25 71+00 362864 64+14  65+02 R VWM 2 67+43 67+68 R VWM1 69+83 70+15 R VWM 3
66+00 3632.48 72+00 3627.87 L 65+02 65+11 R VWM 1 67+58 68+14 L VWM 2 70+15 70425 R Lws ) a
67400 363171 73+00 362651






