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EXISTING FENCE

LEGEND - PLAN

EXISTING CONTOUR MAJOR

EXISTING CONTOUR MINOR

PROPOSED CONTOUR MAJOR

PROPOSED CONTOUR MINOR

5175

EXISTING CONCRETE

STRUCTURE MODIFICATION

EXISTING WETLAND AREA

EXISTING GRAVEL PATH/PARKING LOT

EXISTING RAILROAD TRACKS

TREE REMOVAL AREA

TRAIL/PARKING LOT REMOVAL

EXISTING RIPRAP

PROPERTY LINE

EXISTING BRIDGE AND PIER OUTLINE

ROCK HARVESTING

EXISTING SHEET PILE DROP

5176

x 5175 PROPOSED SPOT ELEVATION

EXISTING TREE (CONIFEROUS/ DECIDUOUS)

EXISTING UTILITY POLE

EXISTING GUY ANCHOR FOR UTILITY POLE

EXISTING SANITARY SEWER MANHOLE

EXISTING POST AND SIGN

EXISTING OVERHEAD UTILITY LINES

EXISTING UNDERGROUND ELECTRIC LINES

EXISTING UNDERGROUND GAS LINE

EXISTING FIBER OPTIC LINE

EXISTING SANITARY SEWER LINE

EXISTING STORM SEWER/CULVERT

MAINE NATURAL AREAS PROGRAM (MNAP)
RIVERSHORE PLANT COMMUNITY

MNAP INVASIVE PLANT AREA

REVISION DESCRIPTIONREV DATE

DATE

DRAWING NO.

of

TITLE:PE STAMP

FOR AND ON BEHALF OF MERRICK & COMPANY

CALL BEFORE YOU DIG

2480 W. 26TH  AVE., UNIT B225 - DENVER COLORADO 80211
TEL 303-751-0741, FAX 303-751-2581
www.merrick.com

TH
IS 

AN
D 

AN
Y 

OT
HE

R 
EL

EC
TR

ON
IC 

M
ED

IA 
CO

UN
TE

RP
AR

T IS
 A

N 
IN

ST
RU

M
EN

T O
F 

SE
RV

IC
E P

RE
PA

RE
D B

Y 
M

ER
RI

CK
 A

ND
 C

OM
PA

NY
 F

OR
 A

 D
EF

IN
ED

PR
OJ

EC
T. I

T I
S 

NO
T I

NT
EN

DE
D O

R 
RE

PR
ES

EN
TE

D T
O 

BE
 S

UI
TA

BL
E F

OR
 R

EU
SE

 IN
 W

HO
LE

 O
R 

IN
 P

AR
T O

N 
EX

TE
NS

IO
NS 

OF
 T

HE
 P

RO
JE

CT
 O

R 
ON

 A
NY

 O
TH

ER
PR

OJ
EC

T. R
EU

SE
 O

R 
M

OD
IF

IC
AT

IO
N, O

F A
NY

 U
TI

LI
ZA

TI
ON

 IF
 N

OT
 A

 F
IN

IS
HE

D IN
ST

RU
M

EN
T, W

IT
HO

UT
 T

HE
 P

RI
OR

 E
XP

RE
SS

 W
RI

TT
EN

 C
ON

SE
NT

 O
F M

ER
RI

CK
AN

D 
CO

M
PA

NY
 S

HA
LL

 B
E 

AT
 T

HE
 S

OL
E 

RI
SK

 F
OR

 T
HE

 U
NA

UT
HO

RI
ZE

D 
US

ER
 W

IT
HO

UT
 L

IA
BI

LI
TY

 O
R 

LO
SS

 E
XP

OS
UR

E 
TO

 M
ER

RI
CK

 A
ND

 C
OM

PA
NY

.

JOB NUMBER

CHNDCHKDAPPR

OWNER

Fi
le 

Lo
ca

tio
n:Q

:\D
en

ve
r_

No
rth

\P
ro

jec
ts\

06
38

-0
0 

M
ain

 S
tre

et
 S

ko
wh

eg
an

\C
AD

\C
Ds

\F
ina

l D
es

ign
 2

02
4\

Co
ve

r S
he

et
.d

wg
 P

lot
 D

at
e:1

1/
8/

20
24

 2
:3

6 
PM 

La
st 

Sa
ve

d 
By

: AL
EX

.M
CP

HE
RS

ON

PROJ # 120956
Know what's below.

before you dig.Call

R

SHEET NO.

TOWN OF
SKOWHEGAN

NOT FOR CONSTRUCTION
SKOWHEGAN RIVER PARK

SKOWHEGAN, MAINE

GENERAL NOTES AND LEGEND C2
NOVEMBER 2024

65420956

332

1. THE CONTRACTOR IS RESPONSIBLE FOR THE LOCATION AND PROTECTION OF ALL UTILITIES.  CALL 811
PRIOR TO CONSTRUCTION.

2. CONTRACTOR IS FINANCIALLY RESPONSIBLE FOR ANY DAMAGES DONE TO ROADWAY, PARKING LOTS AND
WALKWAYS.

3. ANY OCCUPANCY OR CONSTRUCTION ACTIVITY ON THE PUBLIC RIGHT-OF-WAY REQUIRES A PERMIT FROM
THE TOWN.  ANY WORK CONDUCTED WITHOUT A PERMIT IS SUBJECT TO A DOUBLE FEE.

4. REQUESTS FOR INSPECTION SHALL BE MADE PRIOR TO 12:00 PM THE DAY PRIOR TO THE INSPECTION (NO
EXCEPTIONS).

5. ALL TRAFFIC CONTROL PLANS, DEVICES AND OPERATIONS SHALL BE IN CONFORMANCE WITH THE LATEST
MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES.

6. WORK HOURS IN THE PUBLIC RIGHT OF WAY ARE MONDAY-FRIDAY 7:00 AM TO 7:00 PM. THE TOWN MUST BE
NOTIFIED ONE WEEK PRIOR TO CONSTRUCTION FOR ANY WORK SCHEDULED ON A SATURDAY.

7. NO WORK IS ALLOWED BETWEEN THE HOURS OF 7:00 PM AND 7:00 AM OR ON SUNDAYS OR ANY
RECOGNIZED TOWN HOLIDAY.

8. ALL DAMAGE TO EXISTING PUBLIC IMPROVEMENTS CAUSED BY THE CONTRACTOR'S OPERATIONS, AS
DETERMINED BY THE TOWN, WILL BE REPAIRED BY THE CONTRACTOR TO TOWN STANDARDS.

9. THE USE OF THE TOWN’S RIGHTS-OF-WAY FOR THE PURPOSE OF STAGING IS STRICTLY FORBIDDEN.
STAGING IS DEFINED AS THE STORAGE OF (BUT NOT LIMITED TO) MATERIAL, EQUIPMENT, OR VEHICLES
OUTSIDE OF THE WORK ZONE.

10. CONSTRUCTION FENCING, INCLUDING GATES SHALL NOT ENCROACH OR OPEN INTO THE PUBLIC RIGHT OF
WAY.

11. CONTRACTOR SHALL NOTIFY ALL ADJACENT PROPERTY OWNERS OF ANY ROAD OR ALLEY CLOSURES OR
PARKING RESTRICTIONS THAT IMPACTS THE ADJACENT PROPERTIES.  NOTIFICATION SHALL   INCLUDE A
DESCRIPTION OF THE WORK, THE TIMES AND DURATION THAT THE CLOSURE OR RESTRICTIONS WILL BE IN
EFFECT AND THE COMPANY NAME AND EMERGENCY CONTACT NUMBER.  CONTRACTOR SHALL SUBMIT
THEIR NOTIFICATION FLYER WITH THE PERMIT APPLICATION FOR APPROVAL.

12. SITE GRADING SHALL MAINTAIN CONVEYANCE OF ALL EXISTING, TRIBUTARY OFF-SITE RUNOFF.

13. ALL MONUMENTED LOT CORNERS SHALL BE PROTECTED DURING CONSTRUCTION OR REPLACED BY A
MAINE LICENSED PROFESSIONAL LAND SURVEYOR IF DAMAGED.

14. NO STEEL OR METAL TRACKED VEHICLES SHALL BE PERMITTED ON STREETS UNLESS APPROVED BY THE
TOWN.  THE TOWN MAY REQUIRE THAT ANY SCARRED AREA TO BE RESTORED AT THE CONTRACTOR'S
EXPENSE.  RUBBER TRACKED VEHICLES ARE ALLOWED.

15. BITUMINOUS PAVEMENT TO BE REMOVED SHALL BE SAW CUT TO CLEAN, STRAIGHT LINES AND SHALL BE
PERPENDICULAR OR PARALLEL TO THE FLOW OF TRAFFIC. FOR ORIGINAL EXCAVATION ROLL CUTTING OR
JACK HAMMERING IS AN ACCEPTABLE MEANS OF REMOVAL. HOWEVER, SAW CUTTING TO MEET THESE
STANDARDS SHALL BE REQUIRED PRIOR TO ASPHALT PATCHING. IN EXISTING PAVEMENT, ALL
EXCAVATIONS WITHIN 36" OF THE EDGE OF THE ASPHALT OR ANOTHER EXCAVATION, EITHER EXISTING OR
PROPOSED, SHALL REQUIRE REMOVAL AND REPLACEMENT OF THAT ASPHALT FROM THE EDGE OF ROAD TO
THE EXCAVATION.

16. ALL EXCAVATED MATERIAL SHALL BE STOCKPILED IN A MANNER THAT DOES NOT ENDANGER THE WORK OR
WORKERS AND THAT DOES NOT OBSTRUCT SIDEWALKS, STREETS AND DRIVEWAYS. THE WORK SHALL BE
DONE IN A MANNER THAT WILL MINIMIZE INTERFERENCE WITH TRAFFIC AND/OR DRAINAGE OF THE STREET.
THE CONTRACTOR AT THE END OF EACH DAY SHALL REMOVE EXCESS MATERIAL FROM RIGHTS-OF- WAYS,
AND THOROUGHLY CLEAN ALL STREET, ALLEYS AND SIDEWALKS AFFECTED BY THE EXCAVATION.  ALL
WORK SHALL BE PROPERLY BACKFILLED PRIOR TO THE END OF THE WORKDAY.  NO OPEN HOLES ARE
ALLOWED OVERNIGHT. THE CONTRACTOR SHALL DISPOSE OF THE REMOVED MATERIALS DIRECTLY INTO
TRUCKS OR BINS.  PILING OF REMOVED ASPHALT WITHIN THE STREET RIGHT-OF-WAY  OUTSIDE OF NORMAL
WORKING HOURS WILL NOT BE ALLOWED.

17. MOISTURE DENSITY CONTROL SHALL BE APPLIED FULL DEPTH FOR ALL EMBANKMENTS, SUBGRADE
RECONDITIONING AND TRENCH BACKFILL.  BACKFILL SHALL BE COMPACTED TO A MINIMUM OF 95%
STANDARD PROCTOR DENSITY (AASHTO T-180).  THE TOWN OF SKOWHEGAN WILL TEST THE COMPACTURE
OF THE SOIL AT ITS OWN EXPENSE.

18. CONTROLLED LOW STRENGTH MATERIAL (CLSM) MAY BE USED AS TRENCH BACKFILL WITH THE APPROVAL
OF THE TOWN.  CONTRACTOR SHALL SUBMIT A MIX DESIGN TO THE TOWN FOR APPROVAL.

19. TEMPORARY PATCHING OF EXCAVATIONS REQUIRES THE APPROVAL OF THE TOWN.  INSTALLATION AND
MAINTENANCE OF THE TEMPORARY PATCH SHALL BE THE RESPONSIBILITY OF THE PERMITTED UNTIL THE
PERMANENT SURFACE IS COMPLETED AND ACCEPTED. TEMPORARY PATCHES SHALL BE COLD MIX PAVING
MATERIAL, PLACED IN 2” LIFTS OR AS APPROVED BY THE TOWN. TEMPORARY SURFACES SHALL BE
COMPACTED, ROLLED SMOOTH AND SEALED TO PREVENT DEGRADATION OF THE REPAIR AND EXISTING
STRUCTURES DURING THE TEMPORARY PERIOD. PERMANENT PATCHING SHALL OCCUR WITHIN TWO (2)
WEEKS EXCEPT AS OUTLINED BY THE TOWN IN THE PERMIT. DURING WINTER MONTHS (NOVEMBER TO
APRIL), THE TEMPORARY SURFACE (COLD MIX ASPHALT) SHALL BE INSTALLED IMMEDIATELY. WHEEL
ROLLING IS NOT AN ACCEPTABLE MEANS OF FINAL COMPACTION.  STEEL TRENCH PLATES MAY ONLY BE
USED WITH THE PRIOR APPROVAL OF THE TOWN AND ARE FORBIDDEN BETWEEN OCTOBER 1ST AND APRIL
30TH.

20. FINAL PATCHING SHALL BE MADE TO MATCH THE EXISTING PAVEMENT SECTION, INCLUDING AGGREGATE
BASE COURSE AND ASPHALT COURSE THICKNESSES.  AGGREGATE BASE COURSE SHALL BE CDOT CLASS B.
THE ASPHALT PAVING MIXTURE (APM) SHALL BE GRADING S OR SX AS SPECIFIED BY THE LATEST EDITION
OF THE METROPOLITAN GOVERNMENT PAVEMENT ENGINEERS COUNCIL (MGPEC) SPECIFICATIONS. THE
EXPENSE AND ACT OF TESTING THE REPLACED ASPHALT SHALL BE THE RESPONSIBILITY OF THE TOWN OF
SKOWHEGAN.

21. ERECT AND MAINTAIN ADEQUATE EROSION PROTECTION FOR THE DURATION OF THE PROJECT.  NO
MATERIAL WILL BE ALLOWED TO LEAVE SITE.  ALL EROSION CONTROL BMP'S SHALL BE PER THE LATEST
ISSUE OF VOLUME 3 OF THE URBAN STORM DRAINAGE CRITERIA MANUAL AS APPROVED BY THE CITY.

22. THE CONTRACTOR SHALL BE RESPONSIBLE FOR CLEANING ALL PAVED AREAS OF MUD AND DEBRIS DUE TO
CONSTRUCTION ACTIVITIES ON A DAILY BASIS OR AS DIRECTED BY THE CITY OF ENGLEWOOD.

23. EROSION CONTROL BMP'S SHALL REMAIN IN PLACE AND IN WORKING CONDITION UNTIL FINAL
STABILIZATION OF THE SITE IS ACHIEVED.

24. SOIL ON THE SITE SHALL NOT BE LEFT EXPOSED FOR MORE THAN 60 DAYS. ALL DISTURBED AREAS ON THE
SITE SHALL BE STABILIZED WITH SEEDING/MULCHING, PAVING OR OTHER APPROVED METHOD.

25. ALL TEMPORARY TRAFFIC CONTROL DEVICES SHALL BE REMOVED AS SOON AS PRACTICAL WHEN THEY
ARE NO LONGER NEEDED.  WHEN WORK IS SUSPENDED FOR SHORT PERIODS OF TIME, TRAFFIC CONTROL
DEVICES THAT ARE NO LONGER APPROPRIATE SHALL BE REMOVED OR COVERED.

26.  FAILURE TO COMPLY WITH ANY TOWN CODES, RULES AND REGULATIONS MAY RESULT IN THE STOPPAGE
OF WORK, AND/OR A SUMMONS ISSUED BY CODE ENFORCEMENT.

27.  DISTURBED PAVEMENT MARKINGS TO BE REPAINTED BY CONTRACTOR.

GENERAL NOTES:

PROJECT COORDINATE SYSTEM: NAD83 MAINE STATE PLANES, WEST ZONE, US FOOT
VERTICAL DATUM: NAVD88



S

S

S

S S

S

S

S

115

110

RIVER
ACCESS

TRAIL

RIVER ROCK
OUTCROPPING

RAPID #2

PROPOSED
WHITEWATER

RAPID #2

WAVESHAPER
CONTROLS
SHED

DUCT BANK WITH HYDRAULIC
CONTROL, ELECTRICAL AND
COMMUNICATION LINES FOR
WAVESHAPER OPERATION,
SEE DWG. C18

BURIED
ELECTRICAL

SUPPLY
LINES

DUCT BANK FOR UNDERGROUND
POWER AND COMMUNICATIONS
FROM PUBLIC UTILITIES TO
WAVESHAPER CONTROLS SHED

POOL #2

 RIVER SIGNAGE "RAPIDS
AHEAD TAKEOUT NOW

RIVER RIGHT SIDE"

POOL #3

POOL #4

COUNTER WEIR

SOUTH MAINTENANCE
& USER ACCESS TRAIL

PROPOSED
CONSTRUCTION

CL ALIGNMENT

EXISTING RIVER
CL ALIGNMENT

18
0 17

5 17
0 16

5

16
0 15

5

15
0

14
5

14
0 13

5 13
0 12

5

EMERGENCY
TURNAROUND
AND PLAZA
VIEWING AREA

ORDINARY HIGH
WATER MARK

HOUSE AND GARAGE
REMOVED BY TOWN
OCTOBER 2024

PUT-IN
RAMP

TAKE-OUT
RAMP

116

120

120

119
121

122

LIMITS OF
CONSTRUCTION

STRUCTURE
FOUNDATION

WALL

 RIVER SIGNAGE "RAPIDS
AHEAD TAKEOUT NOW
RIVER RIGHT SIDE"

 RIVER
SIGNAGE
"TAKEOUT
NOW RIVER
RIGHT SIDE"

REDIRECT
FLOW OF
EXISTING
SWALE

V
CHANNEL
ROCK
SWALE

700

EXISTING CONTOUR MAJOR

EXISTING CONTOUR MINOR

PROPOSED CONTOUR MAJOR

PROPOSED CONTOUR MINOR

PROPOSED ASPHALT (PLAN)

MULTI-LAYER GROUTED
BOULDERS (PLAN)

SCULPTED CONCRETE (PLAN)

GROUTED CORE ROCK

CONCRETE FACE

SCULPTED CONCRETE
(SECTION)

CONCRETE (SECTION)

FEATURE BOULDER

EXISTING BEDROCK (SECTION)

PROPOSED CONCRETE (PLAN)

ORDINARY HIGH WATER MARK
(Q = 30,000 CFS)

DESIGN FLOW EXISTING
WATER SURFACE LIMITS
(Q = 10,000 CFS)

DESIGN FLOW EXISTING
WATER SURFACE LIMITS
(Q = 2,700 CFS)

EFFECTIVE FEMA 100-YR
WATER SURFACE LIMITS

701

LIMITS OF CONSTRUCTION

ORIGINAL SCALE: 1" =   50'  HOR.

50' 25' 50' 100'0

REVISION DESCRIPTIONREV DATE

DATE

DRAWING NO.

of

TITLE:PE STAMP

FOR AND ON BEHALF OF MERRICK & COMPANY

CALL BEFORE YOU DIG

2480 W. 26TH  AVE., UNIT B225 - DENVER COLORADO 80211
TEL 303-751-0741, FAX 303-751-2581
www.merrick.com

TH
IS 

AN
D 

AN
Y 

OT
HE

R 
EL

EC
TR

ON
IC 

M
ED

IA 
CO

UN
TE

RP
AR

T IS
 A

N 
IN

ST
RU

M
EN

T O
F 

SE
RV

IC
E P

RE
PA

RE
D B

Y 
M

ER
RI

CK
 A

ND
 C

OM
PA

NY
 F

OR
 A

 D
EF

IN
ED

PR
OJ

EC
T. I

T I
S 

NO
T I

NT
EN

DE
D O

R 
RE

PR
ES

EN
TE

D T
O 

BE
 S

UI
TA

BL
E F

OR
 R

EU
SE

 IN
 W

HO
LE

 O
R 

IN
 P

AR
T O

N 
EX

TE
NS

IO
NS 

OF
 T

HE
 P

RO
JE

CT
 O

R 
ON

 A
NY

 O
TH

ER
PR

OJ
EC

T. R
EU

SE
 O

R 
M

OD
IF

IC
AT

IO
N, O

F A
NY

 U
TI

LI
ZA

TI
ON

 IF
 N

OT
 A

 F
IN

IS
HE

D IN
ST

RU
M

EN
T, W

IT
HO

UT
 T

HE
 P

RI
OR

 E
XP

RE
SS

 W
RI

TT
EN

 C
ON

SE
NT

 O
F M

ER
RI

CK
AN

D 
CO

M
PA

NY
 S

HA
LL

 B
E 

AT
 T

HE
 S

OL
E 

RI
SK

 F
OR

 T
HE

 U
NA

UT
HO

RI
ZE

D 
US

ER
 W

IT
HO

UT
 L

IA
BI

LI
TY

 O
R 

LO
SS

 E
XP

OS
UR

E 
TO

 M
ER

RI
CK

 A
ND

 C
OM

PA
NY

.

JOB NUMBER

CHNDCHKDAPPR

OWNER

Fi
le 

Lo
ca

tio
n:Q

:\D
en

ve
r_

No
rth

\P
ro

jec
ts\

06
38

-0
0 

M
ain

 S
tre

et
 S

ko
wh

eg
an

\C
AD

\C
Ds

\F
ina

l D
es

ign
 2

02
4\

06
38

-S
ko

wh
eg

an
_O

ve
ra

ll_
50

Sc
ale

.d
wg

 P
lot

 D
at

e:1
1/

8/
20

24
 2

:3
7 

PM 
La

st 
Sa

ve
d 

By
: AL

EX
.M

CP
HE

RS
ON

PROJ # 120956
Know what's below.

before you dig.Call

R

SHEET NO.

TOWN OF
SKOWHEGAN

NOT FOR CONSTRUCTION
SKOWHEGAN RIVER PARK

SKOWHEGAN, MAINE

OVERALL PROJECT SITE C3
NOVEMBER 2024

65420956

333



REMOVE
STRUCTURE
FOUNDATION WALL
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REMOVE AND
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REMOVE LEVEL
SPREADER

REMOVE STAIRS
AND BENCH
VIEWING AREA.
PHOTO 2

MAINTENANCE
& USER TRAIL
EXTENTS

DEMOLITION AREA 1

DEMOLITION AREA 2

PROPOSED
SOUTH BANK

MAINTENANCE &
USER TRAIL

SLOPE ABOVE
TRAIL TO BE
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ORIGINAL SCALE: 1" =  10'  HOR.
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ORIGINAL SCALE: 1" =  10'  HOR.

10' 5' 10' 20'0
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ORIGINAL SCALE: 1" =   50'  HOR.

50' 25' 50' 100'0
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ORIGINAL SCALE: 1" =  20'  HOR.
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(Q = 2,700 CFS)
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ORIGINAL SCALE: 1" =  5'  HOR.
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MATCHLINE SEE DWG. C10

700

EXISTING CONTOUR MAJOR

EXISTING CONTOUR MINOR

PROPOSED CONTOUR MAJOR

PROPOSED CONTOUR MINOR

PROPOSED ASPHALT (PLAN)

MULTI-LAYER GROUTED
BOULDERS (PLAN)

SCULPTED CONCRETE (PLAN)

GROUTED CORE ROCK

CONCRETE FACE

SCULPTED CONCRETE
(SECTION)

CONCRETE (SECTION)

FEATURE BOULDER

EXISTING BEDROCK (SECTION)

PROPOSED CONCRETE (PLAN)

ORDINARY HIGH WATER MARK
(Q = 30,000 CFS)

DESIGN FLOW EXISTING
WATER SURFACE LIMITS
(Q = 10,000 CFS)

DESIGN FLOW EXISTING
WATER SURFACE LIMITS
(Q = 2,700 CFS)

EFFECTIVE FEMA 100-YR
WATER SURFACE LIMITS

701

LIMITS OF CONSTRUCTION

ORIGINAL SCALE: 1" =  5'  HOR.

5' 2.5' 5' 10'0
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PROJ # 120956
Know what's below.

before you dig.Call

R

SHEET NO.

TOWN OF
SKOWHEGAN

NOT FOR CONSTRUCTION
SKOWHEGAN RIVER PARK

SKOWHEGAN, MAINE

DETAIL PLAN 3 C9
NOVEMBER 2024

65420956

339

DWG. C7

DWG. C8

DWG. C9

DWG. C10



11
0

11
5

108109

POOL #4
(EXCAVATE TO

ELEVATION 108.0')

FEATURE
BOULDER
CLUSTER, TYP.

BOULDER AND SCULPTED
CONCRETE VANE, TYP. SEE

DWG. C21

CONSTRUCTION
CENTERLINE
ALIGNMENT

 EXISTING RIVER
CENTERLINE
ALIGNMENT

MATCHLINE SEE DWG. C9

11
8

11
9

120

12011
9

12
3

12
2

121

12
2

12
1

120

117
118

700

EXISTING CONTOUR MAJOR

EXISTING CONTOUR MINOR

PROPOSED CONTOUR MAJOR

PROPOSED CONTOUR MINOR

PROPOSED ASPHALT (PLAN)

MULTI-LAYER GROUTED
BOULDERS (PLAN)

SCULPTED CONCRETE (PLAN)

GROUTED CORE ROCK

CONCRETE FACE

SCULPTED CONCRETE
(SECTION)

CONCRETE (SECTION)

FEATURE BOULDER

EXISTING BEDROCK (SECTION)

PROPOSED CONCRETE (PLAN)

ORDINARY HIGH WATER MARK
(Q = 30,000 CFS)

DESIGN FLOW EXISTING
WATER SURFACE LIMITS
(Q = 10,000 CFS)

DESIGN FLOW EXISTING
WATER SURFACE LIMITS
(Q = 2,700 CFS)

EFFECTIVE FEMA 100-YR
WATER SURFACE LIMITS
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ORIGINAL SCALE: 1" =  5'  HOR.

5' 2.5' 5' 10'0
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PROJ # 120956
Know what's below.

before you dig.Call
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DWG. C7

DWG. C8
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DWG. C10



EXISTING RIVER RAPID 2 EXISTING SOUTH BANKRIVER ROCK OUTCROPPING EXISTING SOUTH BANK

32'-0"

10'-0"

2% CROSS
SLOPE

DESIGN GRADE

BEDROCK ANCHORED TOE
SEE DET 3, DWG C25

SCULPTED
CONCRETE 2:1 MAX

SLOPE, STEPPED
AT FILL FACE NO STEEPER THAN

0.25:1 SLOPE ON CUT
FACE

PREPARED
SUBGRADE

EXCAVATE BEDROCK
(AVOID SHARP EDGES)

PREPARED
SUBGRADE

GROUTED CORE ROCK
SEE DET 1, DWG C25

GROUTED CORE ROCK
SEE DET 1, DWG C25

SCULPTED CONCRETE, TYPE II
SEE DET 2, DWG C26

SMOOTH
REINFORCED

CONCRETE

SEE SECTION A, DWG C13
FOR TRAIL DETAILS

PROPOSED STRUCTURES ATTACHED TO
EXISTING BEDROCK WITH ROCK
ANCHORS/REBAR DOWELS, TYP.

PROPOSED
2,700 CFS

PROPOSED
4,000 CFS

PROPOSED
10,000 CFS

EXTEND ROCK
OUTCROPPING TOE TO

COMPETENT BEDROCK, TYP.

REMOVE EXISTING RIVER OVERBURDEN AND ALLUVIAL MATERIAL
TO COMPETENT BEDROCK, FILL WITH GROUTED CORE ROCK.
EXTENTS TO BE DETERMINED DURING CONSTRUCTION, TYP.

ALTERNATIVE INTEGRATED TEMPORARY
DEWATERING SYSTEM WITH PERMANENT RIVER

IMPROVEMENTS. SEE DWG ## FOR DETAILS

RIVER ACCESS TRAIL

VARIES, SEE PLAN

26'-5"

DESIGN GRADE

EXCAVATE BEDROCK
(AVOID SHARP EDGES)

EXCAVATE BEDROCK
(AVOID SHARP EDGES)

SMOOTH REINFORCED
CONCRETE

INVERT BLOCKS
SEE DWG C23

RAPID 2 WAVESHAPER
SEE DWG C20

PREPARED
SUBGRADE

RAPID  INVERT

PROPOSED STRUCTURES ATTACHED
TO EXISTING BEDROCK WITH ROCK

ANCHORS/REBAR DOWELS, TYP.

PROPOSED
10,000 CFS

PROPOSED
4,000 CFS

PROPOSED
2,700 CFS

GROUTED
CORE ROCK.
SEE DET. 1,
DWG. C25

HDPE COVER.
SEE DWG.C20

S
E

C
TI

O
N

 A

BEDROCK
ANCHORED

TOE, TYP. SEE
DET 3, DWG.

C25

BEDROCK
ANCHORED
TOE, TYP.
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EXISTING RIVER COUNTER WEIR
SOUTH MAINTENANCE &

USER ACCESS TRAILRIVER ROCK OUTCROPPING RIVER ACCESS TRAIL

40'-0"
2% CROSS
SLOPE

TURNAROUND AND PLAZA VIEWING AREA

BEDROCK ANCHORED TOE
SEE DET 3, DWG C25

PREPARED
SUBGRADE

DESIGN GRADE

SCULPTED CONCRETE, TYPE II
SEE DET 2, DWG C26

SCULPTED CONCRETE, TYPE II
SEE DET 2, DWG C26

GROUTED CORE ROCK
SEE DET 1, DWG C25

PREPARED
SUBGRADE

PROPOSED STRUCTURES ATTACHED TO
EXISTING BEDROCK WITH ROCK
ANCHORS/REBAR DOWELS, TYP.

PROPOSED
2,700 CFS

PROPOSED
4,000 CFS

PROPOSED
10,000 CFS

ALTERNATIVE INTEGRATED TEMPORARY
DEWATERING SYSTEM WITH PERMANENT RIVER

IMPROVEMENTS. SEE DWG ## FOR DETAILS

COUNTER WEIR
SHOULDER

S
E

C
TI

O
N

 A

15'-6"

EXCAVATE BEDROCK
(AVOID SHARP EDGES)

EXCAVATE BEDROCK
(AVOID SHARP EDGES)

PREPARED
SUBGRADE

POOL CONSTRICTION
INVERT

DESIGN GRADE

SCULPTED CONCRETE, TYPE II
SEE DET 2, DWG C26

PROPOSED STRUCTURES ATTACHED
TO EXISTING BEDROCK WITH ROCK

ANCHORS/REBAR DOWELS, TYP.

PROPOSED
10,000 CFS

PROPOSED
4,000 CFS

PROPOSED
2,700 CFS

BEDROCK
ANCHORED TOE,

TYP. SEE DET 3
DWG. C25

BEDROCK
ANCHORED TOE,
TYP.
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110

115

11
0

115

110

120
118119

121

CONCRETE
TAKE-OUT RAMP

CL ALIGNMENT

CONCRETE RIVER ACCESS
TRAIL CUT/FILL INTO AND

OVER EXISTING BEDROCK.
SEE THIS SHT FOR TRAIL

PROFILE

10,000 CFS WSE

EMERGENCY
TURNAROUND
AND PLAZA
VIEWING AREA

MAINTENANCE & USER
ACCESS TRAIL, SEE

DWG. C15

CONCRETE
PUT-IN RAMP
CL ALIGNMENT

11
7

116

118

119

120

121

12
2

120

119

121
122

123

12
1

120119

115

120

117

POOL #2
POOL #3 POOL #4

RAPID #2 COUNTER
WEIR

2,700 CFS WSE

30,000 CFS
WSE (OHW)

PROPOSED
GRADE

BEGINNING OF
PUT-IN RAMP

PROPOSED
10,000 CFS WSE

BEGINNING OF
RIVER ACCESS

TRAIL. TIE IN TO
EXISTING GRADE

2% CROSS SLOPE

10'-0"

EXISTING GROUND

EXISTING
BEDROCK
SURFACE

2:1 MAX. SLOPE ON
FILL FACE

8" THICK MIN. CONCRETE
TRAIL, INTEGRAL COLOR TO
MATCH ADJACENT BEDROCK

0.25:1 MAX SLOPE,
STEPPED AT CUT FACE

DOWELS,
TYP.

SCULPTED FACE. FINISH
TO MATCH ADJACENT

NATIVE BEDROCK

IN FILL AREAS GREATER THAN
18" GROUTED CORE ROCK

MAYBE USED FOR FILL

PREPARED
SUBGRADE

CONDUIT TRENCH WHERE
SHOWN ON PLANSGRADE 60

REBAR E.W.

TOE CONNECTION,
SEE DET. 1

700

EXISTING CONTOUR MAJOR

EXISTING CONTOUR MINOR

PROPOSED CONTOUR MAJOR

PROPOSED CONTOUR MINOR

PROPOSED ASPHALT (PLAN)

MULTI-LAYER GROUTED
BOULDERS (PLAN)

SCULPTED CONCRETE (PLAN)

GROUTED CORE ROCK

CONCRETE FACE

SCULPTED CONCRETE
(SECTION)

CONCRETE (SECTION)

FEATURE BOULDER

EXISTING BEDROCK (SECTION)

PROPOSED CONCRETE (PLAN)

ORDINARY HIGH WATER MARK
(Q = 30,000 CFS)

DESIGN FLOW EXISTING
WATER SURFACE LIMITS
(Q = 10,000 CFS)

DESIGN FLOW EXISTING
WATER SURFACE LIMITS
(Q = 2,700 CFS)

EFFECTIVE FEMA 100-YR
WATER SURFACE LIMITS

701

2" Ø

MAY
VARY

#6 DWLS x         @ 24" O.C.
IN ALTERNATING VERT/ANGLED
PLACEMENT.  EMBED INTO
HYDRAULIC GROUT.

STD HOOK

V
A

R
IE

S

CORE DRILL AS REQ'D TO A
MINIMUM 3'-0" EMBEDMENT OF

DWL LEG INTO BEDROCK OR
AS DIRECTED BY ENGINEER

#5 HORIZ @ 8" O.C., E.F.
2'-0" ±

SCULPTED CONCRETE

#3 TIES x         @ 12" O.C.

6"

1'
-6

"

1'-6"

STD HOOK1'
-0

" ±

SEE SECTION A FOR SCULPTED
CONCRETE REINFORCING DETAIL

ORIGINAL SCALE: 1" =  20'  HOR.

20' 10' 20' 40'0
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RIVER ACCESS TRAIL

ORDINARY HIGH WATER
MARK (30,000 CFS)

EFFECTIVE
FEMA 100-YR

WATER
SURFACE

SANITARY SEWER

CONTROL VAULT

CONNECT TO
FUTURE

CONNECTOR
HUB TRAIL

PLAZA VIEWING
AREA AND VEHICLE

TURNAROUND
RIVER TAKE

OUT PATH

MAINTENANCE
& USER

ACCESS
TRAIL CL

ALIGNMENT

RIVER ACCESS
PATH CL

ALIGNMENT

EXPOSED ROCK
SOIL

MAINTENANCE
& USER TRAIL
ACCESS
BARRIER/FENCE

MAINTENANCE &
USER TRAIL VEHICLE

BARRIER/FENCE

DEBE TRAIL

ASSUMED
SOIL/ROCK
INTERFACE

REDIRECT OFF
SITE FLOW OF

EXISTING
COBBLE SWALE

(TYPICAL DETAIL
IN PROGRESS)

PROTECT TRAIL
WALL CUT

INSTALL
COLLAPSIBLE
BOLLARDS (3),
SEE DETAILS
DWG. X DET X

PIN BOULDERS BELOW OHW
ALONG MAINTENANCE & USER

ACCESS TRAIL, SEE DETAIL 5
DWG. C25 (TYP. OF 4)

TRANSITION TO
EXPOSED BEDROCK
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V CHANNEL
ROCK SWALE

(TYPICAL DETAIL
IN PROGRESS)

EXPOSED ROCKSOIL COVER

PROPOSED GRADE

ASSUMED EXPOSED ROCK/SOIL
COVER INTERFACE ELEVATION 155.0±

TOP OF EXISTING SANITARY
SEWER ELEVATION = 141.8±
AT TRAIL CENTERLINE

±4'

APPROXIMATE
BEDROCK
PROFILE
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CUT SLOPE

3' - 6" PEDESTRIAN FENCE

CONDUITS.  SEE PLAN DWG. C18

2% CROSS
SLOPE

3.5' DIAM.
BOULDER

22" WIDE X 6" DEEP TRIANGULAR
SWALE.  OVER-EXCAVATE AND
BACKFILL WITH LEAN CONCRETE
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SWALE.  OVER-EXCAVATE AND
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6"± THICK, TYP.
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DUCT BANK 'B'
SEE DET. 2
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 DUCT BANK 'A',
SEE DET.1 DWG.
C19
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ELECTRICAL

SUPPLY LINE

DUCT BANK 'C'
DET. 3 DWG. C19

DUCT BANK 'D'
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BOX DET. X

DWG. X, TYP.

JUNCTION
VAULT
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SHEET NO.

TOWN OF
SKOWHEGAN

NOT FOR CONSTRUCTION
SKOWHEGAN RIVER PARK

SKOWHEGAN, MAINE

UTILITY DUCT BANK PLAN C18
NOVEMBER 2024

65420956

3318



6'
-0

"

6'-0"

8'
-0

"

8'-0"

1%
 M

IN
.

CONTROL SHED - PLAN

10.8%33.3%2.0%2.0%7.9%

ASSUMED LOCATION FOR HYDRAULIC
EQUIPMENT - PUMP, HYDRAULIC FLUID
RESERVOIR, CONTROLS IN CABINET, &

BACKUP MANUAL PUMP W/ BYPASS
VALVING.  CONTRACTOR TO VERIFY

EQUIPMENT SIZE AND LAYOUT PRIOR
TO INSTALLATION.

INTERIOR EDGE
STUD WALL

DOOR OPENS
DOWNHILL

PREFABRICATED
SHED

HEATER
CIRCUIT BREAKERS AND
SERVICE DISCONNECT.
CONTRACTOR TO VERIFY SIZE
AND LAYOUT PRIOR TO
INSTALLATION.

CONCRETE SLAB

INVERT = 149.19±' INVERT = 149.54±' INVERT = 149.70±' INVERT = 149.80±'

INVERT = 149.97±'

LEAN CONCRETE SWALE
SEE DWG. ___ DET. ___

ASPHALT TRAIL

SERRATED
STEEL GRATE

DUCT BANK A

2'-0"

6"

1'
-4

"2" MIN,
TYP.

4"
 M

IN

4"
 M

IN
,

TY
P.

4" MIN,
TYP.

CONDUIT FOR ELECTRICAL LINE
(TO CONTROLS STRCTURE)

SPARE CONDUIT

EXISTING
BEDROCK

ASPHALT ROAD/TRAIL LEAN CONCRETE

AGGREGATE
ROAD BASE

2% MIN.

1% MIN.FF EL. XXX.X' ±

CONTROL SHED - SECTION A

PREFABRICATED
SHED

EXISTING
BEDROCK

CONDUIT BANK
SEE DETAILS 1 & 2

ASSUMED LOCATION FOR HYDRAULIC
EQUIPMENT - PUMP, HYDRAULIC FLUID
RESERVOIR, CONTROLS IN CABINET, &
BACKUP MANUAL PUMP W/ BYPASS
VALVING.  CONTRACTOR TO VERIFY
EQUIPMENT SIZE AND LAYOUT PRIOR
TO INSTALLATION.

8" THICK MIN. CONCRETE SLAB,
INTEGRAL COLOR TO MATCH
ADJACENT BEDROCK

AGGREGATE
ROAD BASE

CONDUIT UNDER CHASE
12" DEEP CONCRETE

CHASE WITH SERRATED
GRATE COVER

ASPHALT
ROAD/TRAIL

DUCT BANK B

2'-0"

6"

1'
-4

"

3"
 M

IN

3"
 M

IN
,

TY
P. 2" MIN,

TYP.

6" CONDUIT FOR TWO (2) 3/8"
HYDRAULIC LINES (TO RAPID 2) AND
TWO FUTURE 3/8" HYDRAULIC LINES

(TO RAPID 1)
4" CONDUIT FOR
INCLINOMETER
AND OTHER
ELECTRICAL WIRES

2" SPARE
CONDUIT

EXISTING
BEDROCK

LEAN CONCRETEASPHALT ROAD/TRAIL

AGGREGATE
ROAD BASE

4"
 M

IN
,

TY
P.

1'
-4

" M
IN

.

8"
 M

IN
.

2'-0" WIDE
TRENCH MIN.
FOR CONDUIT

3"
 M

IN
.

TY
P.

2" MIN.

DUCT BANK E

EXISTING
BEDROCK

CONCRETE SLAB

REBAR.  SEE DWG. _____, DET. _
FOR REINFORCEMENT DETAIL

4" CONDUIT FOR
FUTURE  3/8"

HYDRAULIC LINE
TO RAPID 1

4" CONDUIT FOR
FUTURE INCLINOMETER
AND OTHER
ELECTRICAL WIRES

2" SPARE
CONDUIT

4"
 M

IN
,

TY
P.

1'
-4

" M
IN

.

8"
 M

IN
.

2'-0" WIDE
TRENCH MIN.
FOR CONDUIT

3"
 M

IN
.

TY
P. 2" MIN.

DUCT BANK C

EXISTING
BEDROCK

CONCRETE SLAB

REBAR.  SEE DWG. _____, DET. _
FOR REINFORCEMENT DETAIL

6" CONDUIT FOR TWO (2) 3/8"
HYDRAULIC LINES (TO RAPID 2) AND
TWO FUTURE 3/8" HYDRAULIC LINES

(TO RAPID 1)

4" CONDUIT FOR
INCLINOMETER
AND OTHER
ELECTRICAL WIRES

2" SPARE
CONDUIT

4"
 M

IN
,

TY
P.

1'
-1

" M
IN

.

8"
 M

IN
.

2'-0" WIDE
TRENCH MIN.
FOR CONDUIT

3"
 M

IN
.

TY
P. 2" MIN.

DUCT BANK D

EXISTING
BEDROCK

CONCRETE SLAB

REBAR.  SEE DWG. _____, DET. _
FOR REINFORCEMENT DETAIL

4" CONDUIT FOR
3/8"  HYDRAULIC
LINE TO RAPID 2

2" SPARE
CONDUIT
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PROJ # 120956
Know what's below.

before you dig.Call

R

SHEET NO.

TOWN OF
SKOWHEGAN

NOT FOR CONSTRUCTION
SKOWHEGAN RIVER PARK

SKOWHEGAN, MAINE

DUCT BANK DETAILS C19
NOVEMBER 2024

65420956

3319

NOTE: ALL CONDUIT TO BE SCHEDULE 40 PVC

NOTE: ALL CONDUIT TO BE SCHEDULE 40 PVC

NOTE: ALL CONDUIT TO BE SCHEDULE 40 PVC

NOTE: ALL CONDUIT TO BE SCHEDULE 40 PVC

NOTE: ALL CONDUIT TO BE SCHEDULE 40 PVC



C END SUPPORT WALLL C END SUPPORT WALLLC INTERMEDIATE SUPPORT
   WALL
L C INTERMEDIATE SUPPORT

    WALL
L

CL 20" SCH. 80 ROTATING
TORQUE TUBE

BENT COVER
PLATE.

32" CASING PIPE
WITH THRUST

RINGS

SYMMETRICAL ABOUT C OF WAVESHAPERL

3/4" CHAMFER @
INTERMEDIATE
SUPPORT WALL, TYP.

NO CHAMFER @
COVER PLATE

HYDRAULIC VAULT
REMOVABLE COVER

20" SCH. 80
STEEL PIPE

ATTACHMENT STRAP @
BEARING SUPPORT WALL

16'-0" 16'-0"14'-4"

1'-6"

1'-6" 1'-6" 5'-6" 4'-6" 1'-4"

SCULPTED CONCRETE STEPS SCULPTED CONCRETE STEPS

1'-6"1'-6"4'-6"

2'
-0

"

6'-0"

1'-6" S.S. HYDRAULIC PIPES

S.S. SCHEDULE 80 PIPE
CONDUIT

CONSTRUCTION JOINT

OPERATOR LEVER ARM

HYDRAULIC
VAULT

HYDRAULIC
VAULT

20"Ø SCH. 80
ROTATING
TORQUE TUBE

LC

SIDE
 PANEL

3'-0"

SIDE
PANEL

3'-0"
CENTER PANEL

25'-10"

2'
-5

 1
/2

"

INTERMEDIATE WALL ACCESS
OPENING W/  3/8" COVER
PLATE. 3/4" S.S. SCREWS TO BE
COUNTERSUNK FLUSH WITH
TOP OF COVER PLATE

CENTER PANEL
GUSSET, TYP.

CENTER & SIDE PANEL
GUSSETS NEXT TO EACH

OTHER, (BOTH SIDES).

BEARING STRAP AT
INTERMEDIATE WALL.
(HDPE COVER NOT
SHOWN)

HDPE COVER

INVERT BLOCK

HYDRAULIC CYLINDER
(2 REQ). TO BE

SELECTED BY GATE
SYSTEM SUPPLIER WAVESHAPER

STEEL VANE PLATE

LC
MH STEPS

BEARING
COVER PLATE
AT END WALL.

BEARING
COVER PLATE
AT END WALL

DIRECTION
OF

FLOW

LCSYMMETRICAL ABOUT     STRUCTURE
(UNLESS OTHERWISE NOTED)

1" 1"

1'-10"

2'-5"

HDPE COVER

SIDE PANEL
GUSSET, TYP.

 TRANSITION PLATE
WELDED TO DECK

2'-5"

3 1/2" TYP.

SCULPT EDGE
WITHIN 6-INCHES
FOR AESTHETICS

INVERT BLOCKS NOT
SHOWN FOR CLARITY.

REMOVABLE COVERS

8'-8"

APPROXIMATE SCULPTED
CONCRETE PROFILE AT VAULT.
SEE PLAN FOR ELEVATIONS

HYDRAULIC
CYLINDER (2 REQ)

LEVER ARM SHOWN
WHEN VANE FULLY UP

LEVER ARM SHOWN
WHEN VANE FULLY DOWN

J-BULB SEAL

STROKE
LIMITER

CYLINDER
MOUTING
BRACKET

C ROTATING TORQUE TUBEL

WAVESHAPER VANE SHOWN
IN FULLY RAISED POSITION

RACK

ACCESS OPENING W/COVER
PLATE @ INTERMEDIATE
SUPPORT WALL CONNECTIONS

INTERMEDIATE
SUPPORT WALL

HDPE COVER

INVERT BLOCK

1'-7 1/2" 2'-1 1/2"

3'-9"

2.
0°

12.0°

WAVESHAPER VANE SHOWN
IN FULLY DOWN POSITIONREINFORCED CONCRETE

BOAT CHUTE

SCULPTED
CONCRETE STEPS
IN WALL BEYOND

DIRECTION
OF FLOW

ATTACHMENT
STRAP

(3) (1 SPARE) HYDRAULIC
PIPES, AND (1) ELEC.
CONDUIT, LOCATION

APPROXIMATE

5'-0" 1'-4"

2
1

INVERT BLOCKS NOT
SHOWN FOR
CLARITY

CONDUIT BETWEEN HYDRAULIC
JUNCTION VAULTS. LOCATION

SHOWN APPROXIMATE,
COORDINATE WITH REBAR

INSTALLATION

1"

10'-8 1/4" 10'-7 7/8"10'-7 7/8"
SECTION 1 SECTION 2 SECTION 3

7 1/2" (3) SPACES @ 3'-1 1/2" = 9'-4 1/2" 1'-3 3/4" (3) SPACES @ 3'-1 1/2" = 9'-4 1/2" 1'-3 3/4" 7 1/2"(3) SPACES @ 3'-1 1/2" = 9'-4 1/2"

32'-0"

TRASH RACK BARS, TYP.

CL SPLICE CL SPLICE

STEEL BASE PLATES UPPER TRASH RACK BARS
ARE TO BE SPACED
BETWEEN LOWER TRASH
RACK BARS7 7/8"7 7/8" 7 7/8"7 7/8"

6" Ø SCH. 80
STL PIPE

LO
W

ER
 F

IX
ED

TR
AS

H
 R

AC
K

1'
-7

"

HSS FRONT
SUPPORT
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PROJ # 120956
Know what's below.

before you dig.Call

R

SHEET NO.

TOWN OF
SKOWHEGAN

NOT FOR CONSTRUCTION
SKOWHEGAN RIVER PARK

SKOWHEGAN, MAINE

RAPID 2 - WAVESHAPER PLAN, SECTIONS &  DETAILS C20
NOVEMBER 2024

65420956

3320

NOTES:
1. GRIND SMOOTH ALL EXPOSED EDGES.
2. ALL THREADED FASTENERS INCLUDING ANCHOR

BOLTS AND ATTACHMENT HARDWARE SHALL BE
304 STAINLESS STEEL OR APPROVED EQUAL.

3. DIMENSIONS OF VANES AS SHOWN. FINAL
DIMENSIONS AND TOLERANCES OF MEMBERS AND
MATING PARTS TO BE DETERMINED BY GATE
SYSTEM SUPPLIER. SEE SPECIFICATIONS.

4. SEE SPECIFICATIONS FOR COATINGS AND FINISHES
INFORMATION.

5. GUSSETS AND SIDE PANELS WITH ANODES. SEE
SPECIFICATIONS.

6. HYDRAULIC FLUID SHALL BE READILY AND TOTALLY
BIODEGRADABLE, CANOLA (RAPESEED) BASED
MEETING THE EPA 2013 VESSEL GENERAL PERMIT
GUIDELINES FOE ENVIRONMENTALLY ACCEPTABLE
LUBRICANTS (EALs) AND THE ACCUTE TOXICITY
(LC-50/EC-50 > 1000 PPM) CRITERIA ADOPTED BY US
FISH AND WILDLIFE HABITAT SERVICE AND US EPA



FL
O

WNOTE:
SEE GROUTED BOULDER PLACEMENT WITH
RECESSED GROUT AND STEPPED DETAIL  FOR
ALL SURFACE BOULDERS. DETAIL ON OTHER
DRAWING.

FLOW
±±

±

±±

±±

VANE CENTERLINEPROFILE

VANE LAYOUT NOTES:
SEE LAYOUT DRAWING FOR ALIGNMENT AND LOCATION OF THE BOV. DOV,
NOV, TOV, EOV AND IOV.

VANE ELEVATION TABLE - CHECK WITH LAYOUT DRAWING PRIOR TO
CONSTRUCTION.

VANE SHOWN IS FOR A RIVER LEFT (FACING DOWNSTREAM) BANK. VANE
FOR RIVER RIGHT BANK WOULD BE MIRROR OF THAT SHOWN.

±

PROPOSED GRADE

±

BOV= BEGINNING OF VANE

FULL DEPTH GROUTED
CORE ROCK

DOV =
DEFLECTION OF

VANE

EOV
NOTE: ANY PORTION OF A
BOULDER ABOVE ELEVATION OF
THE EOV SHALL BE A ROUNDED
SURFACE BOULDER

BEDROCK
TOE CONNECTION DETAIL-SEE SECTIONS

BEDROCK
GROUTED CORE ROCK

NON-REINFORCED GROUTED
BOULDER TOE CONNECTION

GROUT

WHERE BOULDERS ARE STACKED AND NOT
INTERLOCKED BEHIND BOULDERS ON THE
DOWN SLOPE, PINNING OF THE BOULDERS MAY
BE ALLOWABLE AS APPROVED BY THE
ENGINEER. SEE NOTE 8.

ROUNDED SURFACE
BOULDERS

TOP OF VANE (TOV) BOULDER ELEV.

LOCATION OF TIE TO EXISTING BEDROCK
SHOWN ON PLAN

FEATURE BOULDERS,
TYP.

GROUT

ROUNDED SURFACE
BOULDERS

GROUTED CORE ROCK
UNDISTURBED

BEDROCK

PROPOSED CHANNEL INVERT
EXISTING OR EXCAVATED BEDROCK
SEE PLAN AND SPECIFICATIONS

WHERE INDICATED ON DWG:
5' LONG LUNKER
SEE NOTES ON SECTION A

NON-REINFORCED TOE CONNECTION:
EXCAVATE MINIMUM OF 6-INCHED INTO
BEDROCK. UNGROUTED FEATURE BOULDERS TO

BE SET DURING PLACEMENT OF
SURROUNDING BOULDERS. KEEP

GROUT 2" ±1
2" FROM BOULDERS.

IOV =INVERT OF VANE

TOV = TOP OF VANE

TOV ELEVATION AND LOCATION AS SHOWN ON
PLANS AND TABLE THIS DRAWING

LOWER D/S BOULDER
AS DIRECTED BY ENGINEER

CHOCK AROUND UNGROUTED
BOULDERS AND FILL VOIDS WITH
RIPRAP ROCK AND COBBLE, TYP.

DOV FEATURE
BOULDERS, TYP.

ROUNDED SURFACE
BOULDERS

NOV

BOV ELEVATION AS
SHOWN IN TABLE (THIS

SHEET).

2 TO 3 - 2' MIN ROUNDED UNGROUTED
SURFACE BOULDERS REST ON GROUTED

BOULDER BASE. INSERT 1' ± BELOW
UPSTREAM AND DOWNSTREAM

ADJACENT BOULDERS.

BEDROCK
GROUTED
CORE ROCK

IOV - ELEVATION OF EXISTING OR
PROPOSED RIVER BOTTOM

DEPRESS ROCK BETWEEN
LUNKER ENDS. TYP.

WHERE BOULDERS ARE STACKED AND NOT INTERLOCKED
BEHIND OTHER BOULDERS ON THE DOWN SLOPE OF THE
BOULDERS.  PINNING OF THE BOULDERS MAY BE ALLOWABLE AS
APPROVED BY THE ENGINEER. SEE NOTE 9.

NOV = NOTCH OF
VANE

BEDROCK TOE CONNECTION DETAIL.
SEE DETAIL THIS DRAWING.
ALTERNATIVE TO EXCAVATE DEEP TOE
CONNECTION AS SHOWN ON
OPPOSITE SIDE.

VANE ELEVATION
VANE
NAME

BOV
ELEV

DOV
ELEV

NOV
ELEV

TOV
ELEV

EOV
ELEV IOV ELEV LUNKERS/NOTES

EXAMPLE 21 20 16 20 14.5 10.5

EOV-ANY PORTION OF A BOULDER ABOVE
THE ELEVATION OF THE EOV SHALL BE A
ROUNDED SURFACE BOULDER

DOV ELEVATION AND LOCATION AS
SHOWN ON PLAN.

GROUTED ROUNDED SURFACE
BOULDERS FOUNDED ON GROUTED CORE
ROCK OR PREPARED SUBGRADE

TR
AN

SV
ER

SE
 C

EN
TE

R
LI

N
E

O
F 

VA
N

E 
H

EA
D

NOTES:

1. GROUT VANES MONOLITHICALLY AS MULTI-LAYERED GROUTED BOULDERS - SEE DETAILS AND
SPECIFICATIONS.

2. GROUT TO DEPTH AS DIRECTED BY ENGINEER.  IN GENERAL THIS WILL BE APPROXIMATELY 1/2 WAY
UP THE SIDE OF SURFACE BOULDERS.

3. THREE TO FIVE FEATURE BOULDERS PER VANE - UNLESS OTHERWISE DIRECTED BY ENGINEER.

4. PLACE ALL FEATURE AND SURFACE BOULDERS AS DIRECTED BY THE ENGINEER.

5. GROUTED BOULDERS AND CORE ROCK TO BE GROUTED BEFORE INSTALLATION OF ADJACENT
RIPRAP.

6. VANE HEAD CAN BE CONSTRUCTED OUT OF SCULPTED CONCRETE WHEN FEATURE BOULDERS ARE
UNAVAILABLE AS DIRECTED BY THE ENGINEER.

7. BOULDER ARRANGEMENT SHOWN IS SCHEMATIC. NUMBER, SHAPE, AND LOCATION OF BOULDERS
ARE APPROXIMATE AND VARY PER VANE BASED ON FIELD CONDITIONS AND SIZE AND VARIABILITY
OF AVAILABLE BOULDERS.

8. GROUTED BOULDER INTERLOCKING.  EXCEPT WHERE NOTED OTHERWISE, ALL GROUTED
BOULDERS SHALL BE SUPPORTED ON ALL SIDES BY ADJACENT GROUTED BOULDERS BY A MINIMUM
OF 1/2 THEIR HEIGHT.  LARGER BOULDERS MAY BE NEEDED IN STEEPER AREAS TO ACHIEVE THIS
REQUIRED INTERLOCKING.  PINNING OF BOULDERS MAY BE AN ACCEPTABLE ALTERNATIVE TO
LARGER BOULDERS IF APPROVED BY THE ENGINEER.  GROUTED BOULDERS AT THE TOE OF THE
VANE WHERE THE GROUTED BOULDERS END SHALL BE SUPPORTED THEIR ENTIRE HEIGHT BY THE
SELF-LAUNCHING RIPRAP TOE.

9. SEE OTHER DRAWINGS FOR PINNED BOULDER AND TOE CONNECTION DETAILS.

FEATURE BOULDERS, TYP.

4' X 6' ± BASE FOR LOOSE
ROUNDED SURFACE BOULDERS

BEDROCK TOE CONNECTION
SEE SECTIONS.

4"  CLASS 52 DIP WET WELL LATERAL
(WHERE SHOWN ON PLAN)

8" x 4"  DIP
REDUCER

8" x 8"  DIP 90° BEND

8" x 4" DIP TEE

8" CLASS 52 DIP  WET WELL
PRESSURE TRANSDUCER

SENSOR WITH VENTED BOLT
ON CAP

4" CLASS 52 DIP TO TERMINAL
BOX. SEE PLAN.

18" LONG, 4"Ø S.S. WELL SCREEN WITH 1-2mm
SLOT OPENINGS & END CAP. ATTACH TO DIP
WITH RUBBER COUPLING TO ALLOW FOR
DEFLECTION.

8"  CLASS 52 DIP
WET WELL

± ±

NOTES:
1. HOOKS SHALL ALWAYS BE ORIENTED TOWARDS DOWNSTREAM.

DESIGN GRADE

GROUT LINE
(RECESSED GROUT
SHOWN)

#3 TIES x         @ 12" O.C.

SURFACE BOULDERS

#6 DWLS x  @ 48"  O.C.
IN ALTERNATING VERT/ANGLED
PLACEMENT. EMBED INTO
HYDRAULIC GROUT.

CORE DRILL 2" Ø HOLE AS REQ'D TO
A MINIMUM 3'-0" EMBEDMENT OF
DWL LEG INTO BEDROCK OR AS

DIRECTED BY ENGINEER

SCALE: 1" = 1'
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INVERT BLOCK CONNECTION TYP.,
SEE DETAIL, THIS DRAWING

4"

1 1/2" CLR.
TYP.

3' 11 3/4"

1'
-1

1 
3/

4"

NOTE:
1. ALL HOLE & BLOCK DIMENSIONS AND ANCHOR PLACEMENT SHALL BE PRECISE ENOUGH TO ALLOW MULTIPLE BLOCKS (UP TO 5 BLOCKS HIGH)

TO BE STACKED AND BOLTED THROUGH TO DROP ANCHORS.
2. REINFORCING NOT SHOWN IN PLAN VIEWS. SEE SECTIONS FOR BLOCK REINFORCING.
3. INTEGRAL COLOR TO MATCH APPROVED SCULPTED CONCRETE PANEL. SEE SPECIFICATIONS.
4. INCLUDE FIBERMESH IN INVERT BLOCK CONCRETE.
5. ALL ATTACHMENT HARDWARE SHALL HAVE NO SHARP EDGES AND BE RECESSED BELOW TOP OF BLOCK A MINIMUM 1/4".
6. RECESSED BOLT POCKETS SHALL BE FILLED WITH GROUT AND STRUCK FLUSH WITH TOP OF BLOCK ONCE FINAL BLOCK CONFIGURATION IS

ESTABLISHED BY ENGINEER.

1'-11 3/4"

11 7/8"11 7/8"

 1
1 

7/
8"

2"

4"

93
8"

35
8"

BLOCK
R2'-6"

R6"

R1'-0"

1'-13
8"

1 1/2" CLR., TYP.

1 
3/

8"
 M

IN

FASTENING HOLE

SEE ANCHOR DETAIL ON THIS
SHEET

CYLINDRICAL OR FLAT INVERT BLOCK,
OR SHOULDER BLOCK,  (STACKABLE)

NUMBER AND LOCATION AS
DETERMINED BY ENGINEER

COORDINATE LOCATION OF
REINFORCEMENT TO NOT INTERFERE W/

DROP ANCHORS, TYP. ALL STEPS CAST IN ALL THREAD - SEE
ANCHOR DETAIL THIS
SHEET

#4  REBAR.

#4 REBAR

1 1/2" RAD., TYP
ALL EDGES

CL

CL
CL

CL

BLOCK
FASTENING HOLE

1 1/2" RAD., TYP ALL EDGES

11
 7

/8
"

#4 REBAR, TYP.

2"
8

9 16
"

2"
8

9 16
"

211 16
"

2"' 8 9
16" 2"8 9

16"

211
16"

HARDWARE SUPPLY:

BOLTS TO ACCOMMODATE  NUMBER OF BLOCKS

SINGLE BLOCK HEIGHT..................ONE PER BLOCK SUPPLIED
DOUBLE STACKED BLOCKS...........1/3 THE NUMBER OF SINGLE BLOCK BOLTS SUPPLIED
TRIPLE STACKED BLOCKS.............1/4 THE NUMBER OF SINGLE BLOCK BOLTS SUPPLIED

ALL WASHERS, NUTS, AND PLUGS: 25% MORE THAN THE NUMBER OF BLOCKS
SUPPLIED.

1 3/8" DEEP AT LOWEST
POINT

5/8" Ø BOLT, LOCK WASHER AND SLOTTED PLATE
PER DETAIL ON THIS SHEET, ENSURE BOLTS IS
OF PROPER LENGTH TO ENGAGE AT LEAST 11/16"
OF THREADS INTO COUPLING BUT NOT LONG
ENOUGH TO TOUCH END OF ALL THREAD.

5/8" SS COUPLING NUT THREADED ONTO ALL THREAD
EXACTLY ONE NUT WIDTH. INSTALL TOP OF NUT
COUPLING FLUSH WITH TOP OF CAST IN PLACE
CONCRETE STEP.  SUPPLY AND INSTALL  THREADED
NYLON OR SS PLUG WITH SMOOTH ROUNDED OR
FLUSH HEAD  TO COVER UNUSED COUPLINGS.  USE
ANTI-SEIZE COMPOUND ON BOLT THREADS.

CAST IN PLACE 5/8" S.S.ALL THREAD, S.S. COUPLING
NUT , S.S. NUT AND S.S. WASHER INTO CONC.
FOUNDATION OR DRILL & EPOXY PER ENGINEER
APPROVAL (MIN. LENGTH = 18" OR LONGER AS PER
MANUFACTURER RECOMMENDATIONS).   ALIGN FOR
PROPER BLOCK CONNECTION .

21/32"
2" I.D. S.S. SLEEVE THROUGH
BLOCK BELOW FOR ANCHOR BOLT

5/8" S.S. BOLT

S.S. LOCK WASHER

3" Ø (O.D.) X 3/8" t SLOTTED
S.S. PLATE

3 
1/

4"
O

PE
N

IN
G

"

1 
3/

4"

2" I.D. X 2 3/16" Ø (O.D.)  X 2 5/8" L S.S.
SLEEVE

#4 REBAR TYP.

WELD 12" L X  1/2" S.S. ALL THREAD TO S.S.
SLEEVE ON FOUR SIDES TYP.

WELD 12" L X  1/2" S.S. ALL THREAD TO S.S.
SLEEVE TOWARD ALL FOUR CORNERS

WELD 12" L X  1/2" S.S. ALL THREAD TO S.S.
SLEEVE TOWARD ALL FOUR CORNERS

WELD 12" L X  1/2" S.S. ALL THREAD TO S.S.
SLEEVE ON FOUR SIDES

ENSURE TOP OF NUT AND BOLT
IS BELOW TOP OF BLOCK

8"
 M

IN
.

1
4"

1'-83
4"

8"

3 1/4" DEEP

3 1/4"

2" I.D. X 2 3/16" O.D. X 2 5/8" L
S.S. SLEEVE

3 1/4" X 1 3/8" DEEP OPENING1'-113
4"

3/8" (TYP.)

3 1/4" X 1 3/8" DEEP OPENING

COORDINATE LOCATION OF REINFORCEMENT
TO NOT INTERFERE W/ DROP ANCHORS.

SHOULDER BLOCK (STACKABLE) NUMBER &
LOCATION AS DETERMINED BY ENGINEER

11
7 8"

11
7 8"

113
4"

1'
-1

13 4"

57
8"

1 12" RAD., TYP ALL EDGES

SHOULDER BLOCK CONNECTION
SEE DETAIL, THIS DRAWING

WELD 6" L X  1/2" S.S. ALL THREAD TO S.S.
SLEEVE ON TWO SIDES

SEE DROP ANCHOR DETAILS

4"

2" CLR.
TYP.

#4  REBAR.

CL
CL BLOCK

FASTENING HOLE

1 1/2" RAD., TYP ALL EDGES

CAST IN PLACE 5/8" S.S. ALL THREAD -
SEE ANCHOR DETAIL ON THIS SHEET

2"
 (T

YP
.)

3/8" (TYP.)

2" I.D. X 2 3/16" Ø (O.D.)  X 2 5/8" L S.S.
SLEEVE

#4  REBAR.

CL
CL BLOCK

FASTENING HOLE

#4  REBAR.
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POOL BLOCK NOTES:
1. ALL ATTACHMENT HARDWARE SHALL HAVE NO SHARP EDGES AND BE RECESSED BELOW TOP OF BLOCK A MINIMUM 1/4".
2. IF ALL THREAD IS USED FOR BLOCK CONNECTION, ROD SHALL BE CUT FLUSH WITH TOP OF NUT AND ALL BURS/SHARP EDGES

REMOVED FOR A SMOOTH FINISH.
3. RECESSED BOLT POCKETS SHALL BE FILLED WITH GROUT AND STRUCK FLUSH WITH TOP OF BLOCK ONCE FINAL BLOCK

CONFIGURATION IS ESTABLISHED BY ENGINEER.
4. INCLUDE FIBERMESH IN TUNING BLOCK AND POOL BLOCK CONCRETE.

3'
-1

1 
3/

4"

4'-0"

1'
-8

"

R4"

9 3/8"

R4"

R4"

1" Ø REMOVABLE STEEL EYE BOLT FOR
USE DURING POOL BLOCK PLACEMENT.
2 REQ. EACH BLOCK

8"

R4"

CAST IN PLACE 5/8" S.S. ALL THREAD,
WASHER AND NUT - SEE COUPLING NUT
ANCHOR DETAIL ON PREVIOUS SHEET

1'
-4

"
1'

-3
 7

/8
"

0.
25

'

ANCHOR DETAIL - SEE DETAIL ON
PREVIOUS SHEET

1'
-1

1 
3/

4"
1'

-0
"

1'-0"

4'-0"

1 12" RADIUS, TYP.

1 12" RADIUS ALL EDGES EXCLUDING
BOTTOM OF BLOCK, TYP.

1'
-3

 7
/8

"

1'
-1

 7
/8

"

2'-3 3/4"10 7/8"

#5 @ 8" O.C., 2" MIN CLR

45.0°

ANCHOR BOLT RECESSED POCKET. SEE
ANCHOR DETAILS ON PREVIOUS DRAWING

REINFORCED CONCRETE APRON

OPTIONAL TUNING BLOCKS AS
DIRECTED BY ENGINEER DURING

TUNING PHASE.

2" I.D. X 2 3/16" O.D. S.S. SLEEVE THROUGH
BLOCK FOR FASTENING, 4 REQ. EACH BLOCK

NOTE: REINFORCEMENT NOT SHOWN.

1'-0"

2'-0" 2'-0"

1'
-0

"

COORDINATE LOCATION OF
REINFORCEMENT TO NOT

INTERFERE WITH COUPLING NUT
ANCHORS

SUPPLY 5/8" CONTINUOUS S.S. ALL THREAD FROM
COUPLING NUT AT CONCRETE APRON TO TOP OF POOL
BLOCK (4)CUT ONE SET (4) OF BOLTS FOR EACH POOL
BLOCK TO A LENGTH NEEDED FOR NO UNDERLYING
TUNING BLOCKS AND ONE HALF AS MANY ASSUMING ONE
UNDERLYING TUNING BLOCK. OR SUPPLY ALL BOLTS TO A
LENGTH NEEDED FOR ONE UNDERLYING TUNING BLOCK
AND CUT IN FIELD AS REQUIRED

OPTIONAL TUNING BLOCKS
BELOW (4 TYP.)

ANCHOR, TYP., 4 REQ. EACH
BLOCK, SEE DETAIL PREVIOUS
SHEET

1" EYEBOLT, TYP.

1 
3/

8"
M

IN
 D

EP
THR

3'

CAST IN PLACE 1" X 32" LONG S.S. ALL THREAD,
S.S. COUPLING NUT , S.S. NUT AND S.S. WASHER
INTO CONC.

5/8" Ø BOLT, LOCK WASHER AND SLOTTED
PLATE PER DETAIL ON SHEET 1, ENSURE BOLTS
IS OF PROPER LENGTH TO ENGAGE AT LEAST
11/16" OF THREADS INTO COUPLING BUT NOT
LONG ENOUGH TO TOUCH END OF ALL THREAD.

5/8" Ø BOLT, LOCK WASHER AND SLOTTED PLATE PER
DETAIL ON SHEET 1, ENSURE BOLTS IS OF PROPER LENGTH

TO ENGAGE AT LEAST 11/16" OF THREADS INTO COUPLING
BUT NOT LONG ENOUGH TO TOUCH END OF ALL THREAD.

WELD 1/2" S.S. ALL THREAD TO S.S.
SLEEVES ON BOTH SIDES.  EXTEND TO
CORNERS OF REINFORCEMENT STEEL

SURFACE OF CIP. PRE-TUNING
PHASE AT ELEVATIONS SHOWN
ON DRAWINGS.

SECONDARY PLACEMENT OF SCULPTED CONCRETE CAP. PLACE
AFTER FINAL ITERATION OF TEMPORARY WOOD STRUCTURES AS

DETERMINED DURING THE TUNING PHASE.
SHOULDER BLOCK PLACED AT END OF TUNING PHASE INTO SCULPTED
CONCRETE CAP AT LOCATIONS DIRECTED BY THE ENGINEER. SEE DET X ,
DWG. #### FOR DETAILS.

NOTE:
1. EXTENT OF WIDTH OF SECONDARY PLACEMENT VARIES.

· ENTRANCE GATE ABUTMENT WALL = BETWEEN 18" AND 3'.
· OTHER TUNING AREA LOCATIONS = BETWEEN 18" AND 14'.

2. SEE SCULPTED CONCRETE DRAWINGS FOR REINFORCEMENT OF THE SECONDARY
SCULPTED CONCRETE CAP.

DRILLED IN AND GROUT #5 REBAR
WITH A MINIMUM EMBEDMENT LENGTH

OF 20 INCHES.  TWO PER STEP.
OR ALTERNATIVE APPROVED METHOD

10"

20"

#5 x

PRIMARY PLACEMENT OF
SCULPTED CONCRETE

NUMBER PROVIDED
H

INITIAL INVERT AND SHOULDER BLOCKS
TO BE PROVIDED FOR TUNING

INVERT

NUMBER PROVIDED

POOL BLOCKS TO BE
PROVIDED FOR TUNING

DROP #

DROP # X

X

LOCATION

DROP #

X

SHOULDER

X

X

4"

8"

X 4"

CYLINDRICAL INVERT

5/8" Ø BOLT, LOCK WASHER AND SLOTTED
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PLACE CORE ROCK WITH FLATTEST SURFACE
ALONG SLOPE AND SMOOTH ROUNDED EDGES
ORIENTATED UPSTREAM. NO SHARP EDGES OR
PROTUSIONS ABOVE FINISHED SURFACE, TYP.

FLOW

DESIGN GRADE AND TOP
OF GROUT. REFER TO

PLANS FOR DESIGN SLOPE.
GROUTED CORE ROCK

PLACE GROUT AS
SPECIFIED TO FILL
ALL VOIDS.

SURFACE CORE ROCK.
 TOP OF SURFACE CORE ROCK
SHALL BE WITHIN 2" ABOVE TO

2" BELOW DESIGN GRADE,
UNLESS DIRECTED BY

ENGINEER.

EXISTING BEDROCK PREPARED
AS STATED IN THE
SPECIFICATIONS.

GROUTED CORE ROCK

EX
C

AV
AT

E 
36

" D
EE

P
TR

EN
C

H
 IN

TO
 C

O
M

PE
TE

N
T,

N
O

N
FR

AC
TU

R
ED

 B
ED

R
O

C
K

EXISTING COMPETENT
& NONFRACTURED

BEDROCK

DESIGN GRADE AND
TOP OF GROUT

GROUTED
CORE ROCK

2'
-0

"±

EXISTING
BEDROCK

2'-0"±

#6 DWLS x             @ 24"  O.C.
IN ALTERNATING VERT/ANGLED
PLACEMENT. GROUT IN PLACE -
SEE SPECIFICATIONS.

30°-45°

STD HOOK

#5 HORIZ @ 8" O.C., E.F.

3" MIN. CLR TYP

#3 TIES x         @ 12" O.C.

6" 1'
-6

"

1'-6"

ROUGH
FORMED FACE

U
N

LE
S

S
O

TH
E

R
W

IS
E

N
O

TE
D

V
A

R
IE

S

UNLESS OTHERWISE
NOTED

DESIGN GRADE
AND TOP OF
GROUT

STD HOOK

ALL SURFACES

CORE DRILL AS REQ'D TO A MINIMUM
3'-0" EMBEDMENT OF DWL LEG INTO

BEDROCK OR AS DIRECTED BY
ENGINEER

1'
-0

"±

CORE ROCK WITH FULL
DEPTH GROUT, SEE DET.

1, THIS DWG

CORE ROCK WITH FULL
DEPTH GROUT

SEE DET 1, THIS DWG
EXCAVATE 36"
WIDE TRENCH

INTO BEDROCK
(MEASURE AT

BOTTOM)

WHERE SHOWN ON THE PLANS OR DESCRIBED IN THE
SPECIFICATIONS.  FEATURE BOULDERS WILL PROTRUDE ABOVE

ADJACENT GRADES. EACH FEATURE BOULDER MUST BE EMBEDDED IN
GROUT A MINIMUM OF 1/2 ITS VERTICAL DIMENSION AS DETAILED BY

ENGINEER. IF EMBEDMENT IS LESS THAN 12 OF ITS VERTICAL
DIMENSION, THEN BOULDER MUST BE PINNED. SEE DET 5, THIS DWG

FOR PINNING DETAIL.

DESIGN GRADE
PLACE GROUT AS
SPECIFIED TO FILL ALL
VOIDS.

TOP OF GROUT

TOP OF SURFACE BOULDERS SHALL VARY WITHIN
TOLERANCES SHOWN IN THE TABLE AND BOULDER

SURFACE AREA TYPES SHOWN ON SITE PLANS

GROUTED CORE ROCK

EACH SURFACE BOULDER EMBEDDED BELOW DESIGN
GROUT, A MINIMUM OF HALF OF ITS EMBEDDED

DIMENSION OR 12", WHICHEVER IS GREATER, UNLESS
OTHERWISE DIRECTED BY THE ENGINEER, SEE NOTE #4

THIS SHEET.

3.5' M
IND  =r

EXISTING BEDROCK PREPARED AS
STATED IN THE SPECIFICATIONS.

ALL SURFACE BOULDERS TO BE
INDIVIDUALLY PLACED, TYP.

CONCRETE FILL
MATERIAL

EXISTING BEDROCK
PREPARED AS STATED IN
SPECIFICATIONS, TYP

SCULPTED CONCRETE
SEE DET X, DWG XX

NOTES:
1) FEATURE BOULDERS THAT HAVE EMBEDMENT LESS

THAN THE EXPOSED HEIGHT IN GROUTED ROCK OR
SCULPTED CONCRETE SHALL BE PINNED.

2) FOR BOULDERS 24" TO 30" DIA, DRILL 1-1/2" HOLE
THROUGH BOULDER AND GROUT SOLID WITH #6
DOWEL. FOR BOULDERS GREATER THAN 30" AND UP TO
48" DIA, DRILL 2" DIA HOLE AND GROUT SOLID WITH #8
DOWEL. FOR BOULDERS GREATER THAN 48" DIA, USE
(2) #8 DOWELS TO PIN.

3) SEE SPECIFICATION: ROCK - SECTION 31 38 00 FOR
ADDITIONAL REQUIREMENTS

EMBEDMENT, TYP

EXPOSED HEIGHT, TYP

SURFACE BOULDERS, TYP

CASE 1
BOULDER ON SCULPTED

CONCRETE

CASE 2
BOULDER LESS THAN 5' ABOVE

NON-FRACTURED BEDROCK

CASE 3
BOULDER MORE THAN 5'

ABOVE BEDROCK

FLOW

EXTEND MIN 5'-0" INTO BEDROCK
AND GROUT

GROUTED CORE ROCK, TYP.

 BOULDER DOWEL 2" CLR. AT TOP, TYP

GROUTED AS SPECIFIED IN ROCK -
SECTION 31 38 00

APPLY COLORED GROUT TO MATCH BOULDER, TYP
BOULDER, TYP

AVOID UPSTREAM FACING SHARP
EDGES ON SURFACE
BOULDERS/FEATURE BOULDERS

PLACE SURFACE BOULDERS IN A
STAIRSTEP FASHION ON SLOPE WITH
FLATTEST SURFACE HORIZONTAL AND
ON THE TOP

HEIGHT OF EXPOSED BOULDERS
(He) ABOVE THE GROUT LEVEL IS
GENERALLY TO ONE HALF THE
SURFACE BOULDER HEIGHT.  SEE
NOTE #4 AND He IN TABLE THIS
SHEET.

WHERE SHOWN ON THE PLANS OR DESCRIBED IN THE
SPECIFICATIONS.  FEATURE BOULDERS MAY PROTRUDE ABOVE
DESIGN GRADES. EACH FEATURE BOULDER MUST BE EMBEDDED
IN GROUT A MINIMUM OF 1/2 ITS VERTICAL DIMENSION AS
DETAILED BY ENGINEER. IF EMBEDMENT IS LESS THAN 1/2 OF ITS
VERTICAL DIMENSION, THEN BOULDER MUST BE PINNED. SEE DET
5, THIS DWG FOR PINNING DETAIL.

MAX BOULDER
HEIGHT *

MIN BOULDER
HEIGHT *

DESIGN GRADE

TOP OF GROUT

CORE ROCK

GROUT

GROUTED CORE
ROCK

NON-GROUTED CORE ROCK, WASH
IN NATIVE SANDS AND GRAVELS
INTO VOIDS TO COMPLETELY FILL

EXISTING BEDROCK
PREPARED AS STATED IN

THE SPECIFICATIONS.

BEDROCK MAY NEED TO BE
EXCAVATED FOR INDIVIDUAL

CORE ROCK TO MEET
PROPOSED DESIGN GRADE

AND NOMINAL Dr.

BEDROCK MAY NEED TO BE EXCAVATED FOR INDIVIDUAL
CORE ROCK TO MEET PROPOSED DESIGN GRADE AND

NOMINAL Dr, SEE NOTE #9 THIS SHEET.

LEVEL OR SLOPE, SEE PLAN

GENERAL GROUTED BOULDER NOTES:
1. BEFORE GROUTING, CLEAN ALL DIRT AND MATERIALS FROM ROCK THAT COULD

PREVENT THE GROUT FROM BONDING TO ROCK.
2. PLACE GROUT BY INJECTION METHODS TO FILL VOIDS TO THE SPECIFIED GROUT

DEPTH, CLEAN EXCESS GROUT FROM ALL EXPOSED SURFACES. REFER TO
SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

3. BOULDER PLACEMENT SHALL BE REVIEWED AND APPROVED BY THE ENGINEER PRIOR
TO GROUT PLACEMENT.

4. EXCEPT FOR FULL-DEPTH GROUTED CORE ROCK, THE ENGINEER SHALL MARK THE
GROUT LINE ON PLACED BOULDER PRIOR TO GROUTING WHEN POSSIBLE. IN GENERAL,
GROUT SHOULD BE PLACED PER TABLE (He) BELOW TOP OF BOULDERS AND TO
CONTACT POINTS OF ADJACENT BOULDERS. WHEN ENGINEER IS UNABLE TO MARK
GROUT IN FIELD, CONTRACTOR SHALL COORDINATE WITH ENGINEER TO ESTABLISH
GROUT LEVELS.

5. EXCEPT FOR FULL-DEPTH GROUTED CORE ROCK, THE EXPOSED GROUT SHALL BE
TROWELED AND FINISHED TO MINIMIZE VISIBILITY,HAVE INTEGRAL COLOR IN GROUT
FOR THE TOP 6" DEPTH MINIMUM, WASH AND CLEAN ALL NON-GROUTED SURFACES.

6. SURFACE OF BOULDERS ABOVE THE TOP OF THE GROUT TO REMAIN CLEAN AND FREE

OF GROUT.
7. CORE ROCK BELOW SURFACE BOULDERS IS NOT REQUIRED WHEN SURFACE

BOULDER'S DIAMETER (IN DEPTH) ARE AT LEAST THE Dr AND EXTEND TO BEDROCK
8. TOP OF SURFACE BOULDERS SHALL BE WITHIN TOLERANCES SHOWN ON DETAIL

TABLES AND PER BOULDER SURFACE AREA TYPES SHOWN ON SITE PLANS WITH THE
APPROXIMATE AVERAGE BOULDER HEIGHT AT THE DESIGN GRADE UNLESS OTHERWISE
DIRECTED BY THE ENGINEER .

9. IF THE DEPTH FROM THE DESIGN GRADE TO THE BEDROCK SURFACE IS LESS THAN Dr,
THE CONTRACTOR SHALL EXCAVATE TO  Dr OR PIN THE SURFACE BOULDERS.

10. BOULDERS AT CRESTS AND CONTROL SECTIONS SHALL BE WITHIN 0.1' OF DESIGN
GRADE/SURFACE. SEE SPECIFICATIONS.

11. GROUT SHALL BE SLOPED TO DRAIN TO AVOID PONDING OF WATER BETWEEN
BOULDERS AND, WHERE APPLICABLE, SLOPED TO DRAWING TO ADJACENT PLANTER OR
VEGETATED AREAS.

GROUT LINES TEND TO
STEP AT BOULDERS

MIN BOULDER HEIGHT*

MAX BOULDER HEIGHT*

SINGLE OR
MULTI-LAYER

GROUTED BOULDERS
NON-GROUTED

BO
U

LD
ER

D
IA

M
ET

ER

6"
  T

O
PS

O
IL

TOP SOIL OR NATIVE SANDS AND
GRAVELS AS SHOWN OR DESCRIBED. IN
AREAS OF TOPSOIL, SEED AND
HYDRO-MULCH.

BOULDERS, TYP.

IN ADDITION TO OTHER
REQUIREMENTS FOR VOID
PERMEATED RIPRAP, HAND ARRANGE
AND COMPACT

TY
PE

 V
L 

VO
ID

PE
R

M
EA

TE
D

R
IP

R
AP

GRADE TO DRAIN, SEE PLAN.

TOP OF SURFACE BOULDERS SHALL
VARY WITHIN TOLERANCES SHOWN
IN THE TABLE AND BOULDER
SURFACE AREA TYPES SHOWN ON
SITE PLANS

STEPPED GROUTED  BOULDER
PLACEMENT SHOWN AS

BOULDER SURFACE AREA TYPE
III & IV (COARSE TOLERANCE

AREAS)

STEPPED GROUTED
BOULDER PLACEMENT
SHOWN AS BOULDER
SURFACE AREA TYPE I & II
(FINE TOLERANCE AREAS)

EXISTING BEDROCK
PREPARED AS STATED IN
THE SPECIFICATIONS.

LEVEL OR SLOPE,
SEE PLAN

3.5' M
IN

DESIGN GRADE

HORIZONTALINTERLOCK BOULDERS A MINIMUM
OF 1/2 THE HEIGHT OF THE
ADJACENT BOULDER.

GROUT LINES TEND TO STEP AT BOULDERS

MAX BOULDER
HEIGHT*

MIN BOULDER
HEIGHT*

GROUTED CORE ROCK

PLACE BOULDERS IN A STAIRSTEP FASHION ON A
SLOPE WITH FLATTEST SURFACE HORIZONTAL AND ON
THE TOP AS INDICATED ON DRAWINGS, TYP.

* TOP OF BOULDER ABOVE AND BELOW DESIGN GRADE IS DEPENDENT ON ACTUAL
BOULDERS SOURCED.  ADJUSTMENT TO MINIMUMS AND MAXIMUM MAY BE MADE BY
ENGINEER FROM BOULDER SAMPLE PANEL (SEE SPECIFICATIONS)

** HEIGHT OF BOULDERS EXPOSED ABOVE GROUT LINE (He) TO BE DETERMINED BY
ENGINEER IN THE FIELD.  (SEE NOTE 4).

ALL NOTES ON SLOPED INSTALLATION DETAIL APPLY
UNLESS OTHERWISE MODIFIED ABOVE

H
  **

B+
B-

D  =r

e

H  **e

B-
B+

B+
B-

BOULDER SIZES AND SURFACE AREAS SHALL VARY.  THE MINIMUM
SURFACE AREA FOR SURFACE BOULDERS IS 4 SQUARE FEET.  35%

OF THE TOTAL BOULDER AREA SHALL HAVE BOULDERS WITH A
MINIMUM SURFACE AREA OF 12 SQUARE FEET (3x THE MINIMUM
BOULDER SURFACE AREA). 15% OF THE TOTAL BOULDER AREA

SHALL HAVE BOULDERS WITH A MINIMUM SURFACE AREA OF 16
SQUARE FEET (4x THE MINIMUM BOULDER SURFACE AREA). SEE

SPECIFICATIONS.

BEDROCK MAY NEED TO BE EXCAVATED FOR INDIVIDUAL
CORE ROCK TO MEET PROPOSED DESIGN GRADE AND

NOMINAL Dr, SEE NOTE #9 THIS SHEET.

USED THIS
PROJECT

Dr

ALL DIMENSIONS IN INCHES

42 12

48 12

60 12

eHDESIGNATION ** TYPE I*

B+ B-

1 1

TYPE II*

B+ B-

3 3

TYPE III*

B+ B-

4 8

TYPE IV*

B+ B-

12 12

BOULDER SURFACE AREA
 (SEE PLANS FOR LOCATION)

SURFACE BOULDERS
SHOWN 24" MIN., TYP

ALL NOTES ON SLOPED INSTALLATION
DETAIL APPLY UNLESS OTHERWISE
MODIFIED ABOVE
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DESIGN GRADE

DESIGN GRADE

SURFACE FEATURES REINFORCEMENT NOT
REQUIRED WHERE COVER LESS THAN 6" OR
IN TYPE I SCULPTED CONCRETE, TYP.

SURFACE FEATURES REINFORCEMENT WHEN
COVER OVER SLAB REINFORCEMENT IS 6" OR
GREATER. SEE 010-STRUCTURAL SERIES FOR
DETAILS, TYP.

GROUTED CORE
ROCK, TYP.BEDROCK, TYP,

PREPARED SUBGRADE, TYP.

0.17' CLEARANCE, MIN.

SURFACE VARIATIONS ABOVE AND BELOW DESIGN GRADE ARE REQUIRED TO
MEET AESTHETIC INTENT. OVERALL FINISHED SURFACE SHALL BE WITHIN ±3" OF

DESIGN GRADE ON AVERAGE AS DETERMINED BY THE ENGINEER. IN CONTROL
AREAS, FINISHED SURFACE SHALL BE WITHIN ±1" OF DESIGN GRADE SHOWN ON

DRAWINGS. SEE SPECIFICATIONS.

12" MIN.

12" MIN.

6" O
R LESS-4" M

AX.

+4
" M

AX
.

SURFACE TEXTURE, COLOR, AND
VARIATIONS FOR NATURAL ROCK

APPEARANCE, TYP. SEE SPECIFICATIONS.

SLAB REINFORCEMENT.
SEE 010-STRUCTURAL SERIES
FOR DETAILS, TYP.

-9" M
AX.

FLAT AREAS
(TOP OF BANKS, VIEWING AREAS, OTHER)

SLOPED AREAS
(FLUME/ISLAND BANKS, AT DROP STRUCTURES)

FLAT AREAS
(TOP OF BANKS, VIEWING AREAS, OTHER)

SLOPED AREAS
(FLUME/ISLAND BANKS, AT DROP STRUCTURES)

+1
2"

 M
AX

#3 REBAR, 8" MIN O.C.
ROCK ANCHOR. SEE
010-STRUCTURAL SERIES FOR
DETAILS, TYP.

0.17' CLEARANCE, MIN.

X'-X" SPACING X'
-X

" D
EP

TH

SLAB REINFORCEMENT.
SEE 010-STRUCTURAL SERIES
FOR DETAILS, TYP.

SURFACE TEXTURE, COLOR, AND
VARIATIONS FOR NATURAL ROCK

APPEARANCE, TYP. SEE SPECIFICATIONS.
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