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NOTE:

THE LOCATIONS AND ELEVATIONS OF EXISTING
UNDERGROUND UTILITIES AS SHOWN ON THIS DRAWING
ARE ONLY APPROXIMATE. NO GUARANTEE IS EITHER
EXPRESSED OR IMPLIED AS TO THE COMPLETENESS OR
ACCURACY THEREOF. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR CONTACTING MISS DIG PRIOR TO
CONSTRUCTION.

Know what's below.
before you dig.Call

R

STANDARDS
THE 2012 EDITION OF THE MICHIGAN DEPARTMENT OF TRANSPORTATION (MDOT) STANDARD
SPECIFICATIONS FOR CONSTRUCTION, INCLUDING ALL SUPPLEMENTS THERETO, SHALL GOVERN ALL
CONSTRUCTION ITEMS THAT ARE PART OF THIS PLAN UNLESS OTHERWISE NOTED IN THE TECHNICAL
SPECIFICATIONS AND/OR SPECIAL PROVISIONS. ANY MODIFICATION TO THE SPECIFICATIONS OR
CHANGES TO THE WORK AS SHOWN ON THE DRAWINGS MUST HAVE PRIOR WRITTEN APPROVAL BY THE
CITY OF KALAMAZOO, MICHIGAN (OWNER).

SUMMARY OF WORK
THE WORK SHALL CONSIST OF SHEET-PILE WEIR REMOVAL, BANK STABILIZATION, CHANNEL GRADING,
IN-STREAM STRUCTURE INSTALLATION, AND RE-VEGETATION OF A REACH OF PORTAGE CREEK ON
PROPERTY OWNED BY THE OWNER AS SHOWN IN THE DRAWINGS.

SCHEDULE OF WORK
THE CONTRACTOR SHALL SUBMIT A WRITTEN SCHEDULE OF CONSTRUCTION TO THE OWNER AND STANTEC
CONSULTING SERVICES, INC. (STANTEC, ENGINEER) PRIOR TO PROCEEDING WITH ANY WORK. THE
SCHEDULE SHALL INCLUDE DATES OF MATERIAL AVAILABILITY FOR ITEMS SUCH AS ROCK, PLANTING
MATERIALS, AND STRUCTURAL ITEMS.  CLEARING AND GRUBBING SHALL TAKE PLACE DURING THE INDIANA
BAT TREE CLEARING WINDOW, OCTOBER 1-MARCH 31, UNLESS OTHERWISE AUTHORIZED IN WRITING BY
OWNER OR ENGINEER.  CONSTRUCTION IN THE STREAM SHALL TAKE PLACE DURING LOW FLOW
CONDITIONS (UTILIZE USGS SITE 04106500 TO MONITOR CURRENT STREAM CONDITIONS).  LIVE BRANCHES
AND LIVE STAKES SHOULD BE INSTALLED DURING THE DORMANT PERIOD FROM OCTOBER 15 - MAY 1
UNLESS OTHERWISE AUTHORIZED IN WRITING BY OWNER OR ENGINEER.

CONSTRUCTION LAYOUT
HORIZONTAL AND VERTICAL CONTROL POINTS ARE SHOWN ON THE PLANS (NAD83 STATE PLANE
MICHIGAN SOUTH INTERNATIONAL FEET, NAVD 88 VERTICAL DATUM). CONTRACTOR SHALL SET NEW
CONTROL POINTS AS REQUIRED TO MAINTAIN ADEQUATE VERTICAL AND HORIZONTAL CONTROL.
CONTRACTOR SHALL BE RESPONSIBLE FOR ALL CONSTRUCTION LAYOUT AND STAKEOUT NEEDS.
CONTRACTOR SHALL PROVIDE OWNER AND ENGINEER WITH THE HORIZONTAL AND VERTICAL LOCATION
OF CONTROL SET DURING LAYOUT AND STAKING. LIMITS OF WORK, GRADING DAYLIGHTS, AND CHANNEL
ALIGNMENT SHALL BE STAKED AND FIELD-CHECKED FOR POTENTIAL CONFLICTS WITH EXISTING
INFRASTRUCTURE (INCLUDING UNDERGROUND AND OVERHEAD). OWNER AND ENGINEER SHALL INSPECT
AND APPROVE STAKEOUT AND PROPOSED ACCESS ROUTES PRIOR TO BEGINNING WORK.

STAGING AREA
THE CONTRACTOR SHALL USE THE PORTIONS OF THE PROPERTY SO DESIGNATED BY OWNER AS A STAGING
AREA FOR THE PROJECT. THE STAGING AREA MUST BE RESTORED TO A SATISFACTORY PRE-CONSTRUCTION
CONDITION UPON COMPLETION OF WORK AND SHALL BE INSPECTED AND APPROVED BY OWNER PRIOR
TO CONTRACTOR DEMOBILIZATION. TEMPORARY STORAGE OF MATERIALS AND EQUIPMENT IS LIMITED TO
DESIGNATED AREAS AND THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SECURITY AND STORAGE OF
MATERIALS WITHIN THE PROJECT BOUNDARIES. OWNER WILL NOT BE RESPONSIBLE FOR LOST PRODUCT,
VANDALISM, ETC. IN ANY WAY. SILT FENCE AND ORANGE BARRIER FENCING SHALL BE INSTALLED
AROUND THE STAGING AREA AS NEEDED.

CONTRACTOR SHALL CONFIRM AVAILABILITY OF THE STAGING AND STORAGE LIMITS SHOWN ON THE
DRAWINGS OWNER PRIOR TO MOBILIZATION TO AVOID CONFLICTS WITH OWNER'S OPERATION OF THE
PROPERTY. CONTRACTOR MAY ARRANGE STAGING AND STORAGE IN LOCATIONS OTHER THAN  THOSE
SHOWN ON THE DRAWINGS WITH WRITTEN AUTHORIZATION FROM OWNER. CONTRACTOR MAY ARRANGE
STAGING AND STORAGE ON ADJACENT PROPERTY NOT OWNED OR OTHERWISE ACCESSIBLE BY OWNER,
BUT THE CONTRACTOR SHALL BE RESPONSIBLE FOR SECURING NECESSARY ACCESS AGREEMENTS WITH
PRIVATE PROPERTY OWNERS. CONTRACTOR SHALL PROVIDE OWNER WITH A COPY OF ANY ACCESS
AGREEMENTS WITH ADJACENT PROPERTY OWNERS.

PREQUALIFICATIONS
CONTRACTOR SHALL HAVE ALL THE RESOURCES OF PERSONNEL, EQUIPMENT AND MATERIAL TO PROVIDE
THE SERVICES THAT ARE DESCRIBED HEREIN. SUFFICIENT RESOURCES SHALL BE AVAILABLE AT
CONTRACTOR'S PLACE OF BUSINESS TO PROVIDE COMPLETE REPAIR AND BACK-UP SERVICES FOR ALL
ELEMENTS. OWNER SHALL NOT BE LIABLE FOR ANY DELAY IN CONSTRUCTION DUE TO INSUFFICIENT
RESOURCES.

RECORD DRAWINGS
DURING CONSTRUCTION, CONTRACTOR SHALL KEEP A SET OF DRAWINGS SHOWING ANY CHANGES
BETWEEN THESE DRAWINGS AND THE COMPLETED WORK IN RED INK. ONE COMPLETE SET OF RECORD
DRAWINGS SHALL BE SUBMITTED TO THE OWNER AT THE COMPLETION OF WORK. IF NO CHANGES WERE
MADE TO A DRAWING, 'NO CHANGE' SHALL BE NOTED ON THE DRAWING SHEET.

ACCESS TO PROJECT SITE
ACCESS TO THE PROJECT SITE SHALL BE AS INDICATED IN THE PLANS. ALL OTHER ACCESS POINTS MUST BE
APPROVED BY OWNER PRIOR TO COMMENCEMENT OF ANY CONSTRUCTION ACTIVITIES. CONTRACTOR
MAY ARRANGE ACCESS ON PRIVATELY-OWNED PROPERTY. CONTRACTOR SHALL PROVIDE ANY ACCESS
AGREEMENTS WITH PRIVATE PROPERTY OWNERS TO OWNER PRIOR TO MOBILIZATION.

SOIL EROSION AND SEDIMENT CONTROL PLAN
TOTAL AREA OF DISTURBED LAND SHALL BE MINIMIZED.

CONTRACTOR SHALL BE RESPONSIBLE FOR DEVELOPING AND SUBMITTING THE SOIL EROSION AND
SEDIMENT CONTROL PLAN (SESC) AND PERMIT TO KALAMAZOO MUNICIPAL ENFORCING AGENCY,
415 STOCKBRIDGE AVENUE, KALAMAZOO, MI 49007. THE CONDITIONS OF THE SESC PERMIT SHALL BE MET
DURING ALL STAGES OF CONSTRUCTION. THE LOCATION AND TIMING OF ALL EROSION AND SEDIMENT
CONTROL ITEMS SHALL BE FIELD-ADJUSTED TO PREVENT SIGNIFICANT IMPACTS ON RECEIVING WATERS.
IMPLEMENTATION OF THIS SESC PLAN SHALL CONTINUE THROUGHOUT THE DURATION OF THE PROJECT OR
UNTIL SUCH TIME THAT ALL DISTURBED AREAS ARE STABILIZED.

TOPOGRAPHIC AND BASEMAP INFORMATION
THE TOPOGRAPHIC INFORMATION SHOWN ON THE PLAN VIEWS IS BASED ON A CHANNEL MORPHOLOGY
SURVEY PERFORMED BY STANTEC IN JUNE AND OCTOBER 2019 AND 2-FOOT CONTOUR DATA FROM LIDAR
SURVEY PROVIDED BY OWNER.  MISCELLANEOUS INFORMATION FROM OTHER SOURCES, SUCH AS PIPE
LOCATIONS AND PROPERTY LINES HAS BEEN ADDED FOR REFERENCE FROM PUBLIC DATA SOURCES AND
SHALL BE FIELD VERIFIED BY THE CONTRACTOR PRIOR TO CONSTRUCTION.

MONUMENTATION
CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTION OF, AND REPLACEMENT OF, ALL EXISTING
PROPERTY MONUMENTATION DISTURBED OR DESTROYED DURING THE CONSTRUCTION OF THE
IMPROVEMENTS. MONUMENTS SHALL BE REFERENCED AND RESET BY A LICENSED PROFESSIONAL
SURVEYOR AT THE CONTRACTOR'S EXPENSE.

MATERIALS AND WORKMANSHIP
MATERIALS PROPOSED FOR SUBSTITUTION MUST BE APPROVED BY ENGINEER IN WRITING AND SHALL BE
EQUIVALENT, OR SUPERIOR TO, THE ITEMS SPECIFIED IN THE CONTRACT DOCUMENTS. IF SAID SUBSTITUTION
PROPOSED BY CONTRACTOR REQUIRES ENGINEERING REVISIONS, THE EXTENT OF SUCH REVISIONS SHALL
BE PAID FOR BY CONTRACTOR AT NO ADDITIONAL COST TO OWNER.

MATERIALS SUCH AS ROCK, GRAVEL, SOIL, WOODY DEBRIS, OR VEGETATION PROCURED FROM ON-SITE
SOURCES SHALL BE APPROVED FOR USE BY ENGINEER PRIOR TO INSTALLATION. NO PROCUREMENT OF
ON-SITE MATERIALS SHALL LEAVE DEPRESSIONS OR SPOIL PILES OTHER THAN THOSE INDICATED IN THE
DRAWINGS. PROCUREMENT OF WOODY DEBRIS OR LIVE VEGETATION SHALL NOT EXCEED THE TREES,
SHRUBS, OR HERBACEOUS VEGETATION MARKED AND APPROVED FOR REMOVAL BY OWNER.
ANY ITEMS REQUIRED, INCLUDING LABOR, EQUIPMENT, AND/OR MATERIALS, NOT SHOWN AS A SEPARATE
PAY ITEM IN THESE DOCUMENTS, SHALL BE FURNISHED AND INSTALLED AS INCIDENTAL TO THE CONTRACT.

ALL WORK PERFORMED AND ALL MATERIALS FURNISHED SHALL BE IN CONFORMANCE WITH THE LINES,
GRADES, CROSS-SECTIONS, DIMENSIONS AND MATERIAL REQUIREMENTS, INCLUDING TOLERANCES,
SHOWN ON THE PLANS OR INDICATED IN THE SPECIFICATIONS. ANY DEVIATION FROM THE PLANS OR
SPECIFICATIONS THAT MAY BE REQUIRED BY CONSTRUCTION CONDITIONS SHALL BE APPROVED BY
ENGINEER AND AUTHORIZED IN WRITING.

TOLERANCES
THE VERTICAL TOLERANCE OF IN-STREAM STRUCTURES IS 0.1 FT. THE FLOODPLAIN AND BANK GRADING
HAS A TOLERANCE OF 0.5 FT VERTICAL AND 1.0 FT HORIZONTAL.

CARE OF WORK
IT SHALL BE THE RESPONSIBILITY OF CONTRACTOR TO PERFORM WORK IN SUCH A MANNER AS NOT TO
DAMAGE OR DESTROY ANY EXISTING FACILITIES NOT RELATED TO THE WORK. IF ANY SUCH DAMAGE DOES
OCCUR DUE TO CONTRACTOR'S OPERATIONS, CONTRACTOR SHALL REPAIR OR REPLACE THE DAMAGES
AT CONTRACTOR'S EXPENSE.

REMOVAL OF VEGETATION IS LIMITED TO APPROVED AREAS ONLY AND DAMAGE TO REMAINING
VEGETATION, ESPECIALLY TREES, SHALL BE HELD TO MINIMUM. ALL DAMAGES MUST BE REPAIRED OR
DAMAGED VEGETATION MUST BE REPLACED. CONTRACTOR SHALL CONFINE EQUIPMENT, TOOLS, THE
STORAGE OF MATERIALS AND THE OPERATION OF WORKMEN WITHIN THE WORK LIMITS AS SHOWN ON THE
PLANS.

TESTING
AN APPROVED TESTING AGENCY MAY BE EMPLOYED BY OWNER TO PROVIDE INSPECTION AND TESTING
OF: SITE PREPARATION OPERATIONS, EXCAVATION AND FILL OPERATIONS, TESTING OF FILL MATERIAL, AND
FIELD AND LABORATORY TESTING OF ANY ASPHALT OR CONCRETE. THE TESTING WILL BE PAID FOR BY
OWNER.

CONTRACTOR SHALL PAY FOR ANY CERTIFICATION OF MATERIALS REQUIRED.

NOTICE
OWNER OR ITS REPRESENTATIVE SHALL HAVE 24 HOURS NOTICE AND THE OPPORTUNITY TO INSPECT AND
APPROVE EXCAVATIONS BEFORE THE PLACEMENT OF WOOD STRUCTURES, SOIL AND/OR ROCK FILL
MATERIAL.

CONSTRUCTION LIMITS
THE CONSTRUCTION LIMITS ARE SHOWN ON THE CONSTRUCTION PLANS. NO STORAGE, STAGING, TRAVEL
OR CONSTRUCTION IS ALLOWED OUTSIDE THESE LIMITS EXCEPT BY PERMISSION OF OWNER AND AS
ALLOWED BY APPLICABLE PROJECT PERMITS.

TRANSITIONS
WHERE NEW WORK ABUTS OR ALIGNS WITH EXISTING GROUND OR OTHER FEATURES, CONTRACTOR SHALL
PERFORM A SMOOTH AND EVEN TRANSITION. PATCHWORK SHALL MATCH EXISTING ADJACENT WORK IN
TEXTURE AND APPEARANCE.

PERMITS
OWNER SHALL OBTAIN THE EGLE JOINT PERMIT AND FLOODPLAIN ADMINISTRATOR APPROVAL.
CONTRACTOR SHALL PROCURE ALL ADDITIONAL PERMITS AND PAY ALL CHARGES AS MAY BE FOUND
NECESSARY AND REQUIRED BY THE SPECIFICATIONS.

CONTRACTOR SHALL SUBMIT NECESSARY STORMWATER NOTIFICATIONS AND PERMITS AS REQUIRED BY
THE MUNICIPALITY, COUNTY AND STATE IN WHICH WORK IS TO OCCUR.  CONTRACTOR IS RESPONSIBLE
FOR OBTAINING THE GENERAL CONSTRUCTION NPDES PERMIT, AND PREPARATION AND SUBMITTAL OF THE
NOI AND NOT.  CONTRACTOR SHALL BE RESPONSIBLE FOR ALL ASSOCIATED PERMIT FEES. COPIES OF ALL
PERMITS AND ANY STORMWATER POLLUTION PREVENTION PLANS (SWPPPS) DEVELOPED SHALL BE
SUBMITTED TO ENGINEER AND OWNER.

HISTORICAL PRESERVATION
ALL CONSTRUCTION ACTIVITIES WILL BE STOPPED IMMEDIATELY IF ARCHEOLOGICAL ARTIFACTS ARE
DISCOVERED DURING EXCAVATION. OWNER SHALL BE NOTIFIED  IMMEDIATELY IF ANY POTENTIAL
ARCHEOLOGICAL ARTIFACTS ARE ENCOUNTERED DURING CONSTRUCTION.

USE OF EXPLOSIVES
THE USE OF EXPLOSIVES IS NOT PERMITTED ON THIS PROJECT.

TRAFFIC CONTROL
AT A MINIMUM CONTRACTOR SHALL PROVIDE AND MAINTAIN TRAFFIC CONTROL AS NECESSARY TO MEET
THE STANDARDS OUTLINED IN THE MICHIGAN STATE POLICE UNIFORM TRAFFIC CONTROL CODE, LATEST
REVISION, OR AS NOTED IN THE PERMITS AND THE CONTRACT.  ADDITIONAL TRAFFIC CONTROL MEASURES,
SHALL BE FURNISHED AT NO ADDITIONAL COST TO OWNER.  ALL ROADS AND STREETS, AFFECTED BY
CONSTRUCTION, SHALL BE KEPT CLEAN FROM MUD OR DEBRIS AND OPEN TO ALL TRAFFIC BY THE
CONTRACTOR UNLESS OTHERWISE CLOSED AS REQUIRED BY THE CONTRACT DOCUMENTS.  THE
CONTRACTOR SHALL KEEP THE PORTION OF THE PROJECT BEING USED BY PUBLIC TRAFFIC IN SUCH
CONDITION THAT TRAFFIC WILL BE ADEQUATELY AND SAFELY ACCOMMODATED.

DEBRIS
ALL VISIBLE BROKEN CONCRETE, BRICK, DEBRIS, TRASH, STEEL, TIRES, AND OTHER MAN-MADE
MATERIALS SHALL BE REMOVED FROM THE STREAM AND BANKS AND REMOVED FROM THE SITE.

UNDERGROUND STRUCTURES AND UTILITIES
UTILITIES, STRUCTURES, DRAINS, ETC., ANTICIPATED TO BE ENCOUNTERED DURING CONSTRUCTION ARE
SHOWN ON THE PLANS TO THE EXTENT KNOWN.  THE LOCATIONS SHOWN ON THE PLANS ARE TAKEN FROM
EXISTING RECORDS AND ARE BELIEVED TO BE THE BEST INFORMATION AVAILABLE.  IT IS EXPECTED THAT

THERE MAY BE SOME DISCREPANCIES OR OMISSIONS IN THE LOCATIONS AND QUANTITIES SHOWN.
CONTRACTOR SHALL VERIFY THE LOCATIONS OF ALL UNDERGROUND STRUCTURES AND UTILITIES PRIOR TO
THE START OF CONSTRUCTION.  CONTRACTOR SHALL AVOID DAMAGING THE EXISTING UTILITIES WHILE
VERIFYING THEIR LOCATIONS. CONTRACTOR SHALL NOT INTERRUPT THE UTILITIES' SERVICE UNLESS
COORDINATED WITH THE UTILITY AND OWNER.  CONTRACTOR SHALL REPAIR AND COVER ANY UTILITIES
ACCIDENTALLY EXPOSED AND/OR DAMAGED AS A RESULT OF THE WORK.

CONTRACTOR SHALL NOTIFY MICHIGAN MISS DIG 811 48 HOURS IN ADVANCE OF ANY CONSTRUCTION
OR SITE LAYOUT AND STAKING.  STAKING SHALL BE COMPLETE PRIOR TO UTILITY MARKING.  CONTRACTOR
SHALL NOTIFY THE ENGINEER PRIOR TO ANY PERSONNEL BEING ALLOWED TO ENTER INTO AN ACTIVE
MANHOLE OR SEWER.  ALL PRECAUTIONS AS DELINEATED IN THE OCCUPATIONAL SAFETY AND HEALTH
ADMINISTRATION'S (OSHA) "SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION" SHALL BE
FOLLOWED.

CONTRACTOR SHALL PROTECT PRIVATE STRUCTURES AND UTILITY SERVICE CONNECTIONS, WHETHER IN
RIGHT-OF-WAY/EASEMENT OR ON PRIVATE PROPERTY, INCLUDING SEWER FACILITIES.

CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTION OF ANY STRUCTURE OR UTILITY ENCOUNTERED ON
THE SITE. THE COST OF REPAIR, REMOVAL, REPLACEMENT, RELOCATION, ETC. OF SUCH FACILITIES
REQUIRED DUE TO THE CONTRACTOR'S ACTIONS SHALL BE CONTRACTOR'S RESPONSIBILITY.

SHOULD UNCHARTED OR INCORRECTLY CHARTED PIPING OR OTHER UTILITIES BE ENCOUNTERED,
CONTRACTOR SHALL IMMEDIATELY CONTACT THE OWNER.
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BEGIN
STATION
0+00.00

0+33.81

0+95.00

0+99.57

1+73.22

2+06.23

3+11.32

3+17.63

3+30.71
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26.22'

65.56'
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85.16'
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20.31'

44.14'

69.24'

63.62'

28.43'

33.44'
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26.28'

102.84'
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50.62'

23.16'
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N11°09'22"W

N29°00'55"W

N46°52'29"W

N53°08'51"W

N59°25'13"W

N71°07'50"W

N82°50'27"W

N79°48'48"W

N76°47'09"W

N63°47'03"W

N50°46'57"W

N52°55'31"W

N55°04'04"W

N67°27'57"W

N79°51'49"W

N73°57'27"W

N68°03'05"W

N63°30'04"W

N58°57'03"W

N70°03'47"W

N81°10'32"W
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S85°49'11"W

N84°59'58"W
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IN-STREAM STRUCTURES TABLE

STRUCTURE NO. TYPE

UPSTREAM

STATION

DOWNSTREAM

STATION

LENGTH

(LF)

CERTIFICATION POINT 1

ELEVATION

CERTIFICATION POINT 2

ELEVATION

1 VARIABLE CONSTRUCTED RIFFLE 1+67 2+05 38 811.8' 811.5'

2 VARIABLE CONSTRUCTED RIFFLE 3+39 3+78 39 811.4' 811.3'

3 VARIABLE CONSTRUCTED RIFFLE 5+37 5+84 47 811.0' 810.8'

4 VARIABLE CONSTRUCTED RIFFLE 8+11 8+53 42 810.5' 810.4'

5 VARIABLE CONSTRUCTED RIFFLE 9+13 9+45 32 810.3' 810.1'

6 VARIABLE CONSTRUCTED RIFFLE 10+82 11+38 56 810.0' 809.7'

7 VARIABLE CONSTRUCTED RIFFLE 12+20 12+66 46 809.6' 809.4'

8 VARIABLE CONSTRUCTED RIFFLE 14+38 14+94 56 809.2' 809.0'

NOTE: SEE DETAIL 1/C-503 FOR LOCATION OF CERTIFICATION POINTS. CONTRACTOR SHALL PROVIDE HORIZONTAL AND VERTICAL INFORMATION FOR CERTIFICATION POINTS IN AS-BUILT
DRAWINGS.

BANK PROTECTION TABLE

BANK STABILIZATION

RIGHT BANK (RB)/

LEFT BANK (LB)

CONTROL POINT

ELEVATION

UPSTREAM

STATION

DOWNSTREAM

STATION

LENGTH

(LF)*

BRUSH TOE RB 811.4 2+51 3+11 60

BRUSH TOE RB 810.5 6+17 6+93 76

BRUSH TOE RB 810.0 10+42 10+77 35

BRUSH TOE RB 809.2 13+43 14+29 86

TOE WOOD LB 808.9 14+87 15+87 100

NOTE: LENGTH OF BANK PROTECTION STRUCTURES BASED UPON LENGTH AS INSTALLED ON THE OUTSIDE BEND. STATIONS IN TABLE REFER TO
BASELINE CURVE GEOMETRY.



815

820

825
830

835
840

845

850

815

820

825

830

835

840

845

815

820

810

815

820

810
82

0

81
5

815

820

825

830

835

825

830

820

825

825

815

815

820

815

82
5

83
0

83
5 840 845

82
0 825

830

835

815

815

C.O.

C.O.

C.O.

PAVED PATH

PAVED PATH

EX. ASPHALT ROAD

EX. ASPHALT ROAD

EX. WALL

EX. WALL

EX. ROCK WALL

EX. RO
C

K

W
ALL

W
ALK

EX. W
ALK

EX. W
ALK

EX. W
ALK

LO
VE

RS
 LN

.

MILHAM PARK DR.

MILHAM PARK DR.

MILHAM PARK DR.

EX. ASPHALT RO
AD

EX. PARKING LOT

EX
. W

AL
K

CP1

CP2

CP3

CP4

CP5

CP6

CP7

CP8

CF

C
F

C
F

C
F

C
F

C
F

C
F

CF

CF

CF

CF

CF

0+
00

1+
00

2+
00

3+00

4+00

5+00

6+00

7+00

8+00

9+00

10+00

11+00

12+00

13+00

14+00

15+00
16+00

16+71.62

L4
L5

L6

L7

L8

L10

L18

L11

L12

L3

L1

L2

L15

L9

L16

L17

L13

L14

C
3

C
4

C5

C6

C7

C8

C9

C10

C12

C14

C15

C17

C11

C2

C1

C16

C13

CONTROL POINTS TABLE
POINT ELEVATION NORTHING EASTING DESCRIPTION

Th
e 

C
on

tra
ct

or
 sh

al
l v

er
ify

 a
nd

 b
e 

re
sp

on
sib

le
 fo

r a
ll d

im
en

sio
ns

. D
O

 N
O

T s
ca

le
th

e 
dr

aw
in

g 
- a

ny
 e

rro
rs 

or
 o

m
iss

io
ns

 sh
al

l b
e 

re
po

rte
d 

to
 S

ta
nt

ec
 w

ith
ou

t d
el

ay
.

Th
e 

C
op

yr
ig

ht
s t

o 
al

l d
es

ig
ns

 a
nd

 d
ra

w
in

gs
 a

re
 th

e 
pr

op
er

ty
 o

f S
ta

nt
ec

. R
ep

ro
du

ct
io

n
or

 u
se

 fo
r a

ny
 p

ur
po

se
 o

th
er

 th
an

 th
at

 a
ut

ho
riz

ed
 b

y 
St

an
te

c 
is 

fo
rb

id
de

n.

Sa
ve

Da
te

: 20
20

/0
7/

17  8
:5

9 
AM

  L
og

in
: W

ith
er

s, 
C

he
ye

nn
e

e:
\s

ha
re

d_
pr

oj
ec

ts\
17

34
\1

73
43

00
62

\e
nv

iro
nm

en
t\

dr
aw

in
g\

sh
ee

t_
file

s\
30

06
2c

-1
00

-o
vr

1.
dw

g

By
Re

vis
io

n
Ap

pd
.

YY
.M

M
.D

D

By
Iss

ue
d

Ap
pd

.
YY

.M
M

.D
D

w
w

w
.st

an
te

c.
co

m

11
68

7 
Le

ba
no

n 
Ro

ad
C

in
ci

nn
at

i, O
hi

o 
45

24
1-

20
12

Chkd.Dwn. Dsgn. YY.MM.DD

File Name: 30062c-100-ovr1.dwg

CW JFS JM 20.07.17

Permit-Seal

Drawing No.

Tit
le

C
lie

nt
/P

ro
je

ct

Sheet
of

Project Number:

Revision

C
ITY

 O
F 

KA
LA

M
AZ

O
O

 P
AR

KS
 &

 R
EC

RE
AT

IO
N

M
ILH

AM
 P

AR
K 

IM
PR

O
VE

M
EN

TS
 P

O
RT

AG
E 

C
RE

EK
 R

ES
TO

RA
TIO

N

KA
LA

M
AZ

O
O

, C
O

UN
TY

PR
O

JE
C

T O
VE

RV
IE

W

173430062

C-100

4 15

N

1"=50'
0 50' 100'25'

3

C-504

PORTAGE CREEK

TARGET DRAWING
REFERENCE KEY

SECTION OR DETAIL NO.

EX. WEIR

END PROJECT
STA. 15+86

BEGIN PROJECT
STA. 0+30

PO
RTAG

E C
REEK

SHEET 7

SHEET 6

SHEET 5

LEGEND:
EX. MAJOR CONTOUR
EX. MINOR CONTOUR
PROP. MAJOR CONTOUR
PROP. MINOR CONTOUR

EX. WATER
EX. FENCE
EX. TREELINE

EX. TREES

LIMITS OF DISTURBANCE
EX. WETLANDS

BARRIER

CONSTRUCTION SAFETY FENCECF CF

CP CONTROL POINT

"TEMPORARY" TRAIL
CLOSURE BARRIER

"TEMPORARY" TRAIL
CLOSURE BARRIER

"PERMANENT" ROAD
CLOSURE BARRIER

TEMPORARY
CONSTRUCTION
ENTRANCE

STAGING/STORAGE AREAS

14' WIDE TEMPORARY
HAUL ROAD

"PERMANENT" ROAD
CLOSURE BARRIER

"TEMPORARY" ROAD
CLOSURE BARRIER

"TEMPORARY" TRAIL
CLOSURE BARRIER

"TEMPORARY" TRAIL
CLOSURE BARRIER

"TEMPORARY" TRAIL
CLOSURE BARRIER

CONSTRUCTION
SAFETY FENCE

2

C-504

NOTES:
1. BARRIERS NOTED AS "PERMANENT" SHALL REMAIN IN PLACE FOR THE DURATION OF

CONSTRUCTION ACTIVITY UTILIZING HEAVY EQUIPMENT.
2. CONTRACTOR SHALL COORDINATE WITH OWNER TO REOPEN CLOSED ASPHALT

DRIVE IF REQUIRED BY OWNER DURING CONSTRUCTION AT NO ADDITIONAL COST
TO OWNER. OWNER SHALL PROVIDE 3 BUSINESS DAYS OF NOTICE EXCEPT IN CASES
OF EMERGENCY IF "PERMANENT" BARRIERS REQUIRE REMOVAL.

3. "TEMPORARY" ROAD AND TRAIL CLOSURE SIGNS SHALL BE REMOVED BY 5:00 PM
EACH FRIDAY, UNLESS OTHERWISE INDICATED IN WRITING BY OWNER. ALL ROADS,
ACCESS DRIVES, PATHS, AND BRIDGES SHALL BE CLEAR OF DEBRIS, SOIL, SPOILS,
MATERIALS DELIVERED FOR INCORPORATION INTO PROJECT BY THE TIME OF
REMOVAL OF "TEMPORARY" CLOSURE BARRIERS.

4. CONTRACTOR SHALL NOT REMOVE TREES TO ALLOW ACCESS FOR EQUIPMENT OR
MATERIAL DELIVERY WITHOUT WRITTEN AUTHORIZATION FROM OWNER.

5. CONTRACTOR SHALL REPAIR DAMAGED PARK INFRASTRUCTURE AT NO ADDITIONAL
COST TO OWNER. CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTION OF ALL
EXISTING STRUCTURES.

6. SEE SHEET C-003 FOR PROJECT BASELINE COORDINATES TABLE.

3

C-504

ALTERNATE ACCESS

HARVEST SUITABLE SOIL FOR BANK
TREATMENTS.  PLACE EXCAVATED

IMPOUNDMENT SEDIMENTS.
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C-101

5 15

N

PLAN

PROFILE

MATCHLINE STA. 5+60 (SEE SHEET 
6)

PORTAGE CREEK

PROP. BRUSH
TOE (TYP.)

1

C-503

PROP. VARIABLE
CONSTRUCTED RIFFLE (TYP.)

BEGIN PROJECT
STA. 0+30

PROP. THALWEG (TYP.)

PROP.BANKFULL
SLOPE = 0.20%

PROP. BANKFULL (TYP.)

EX. GRADE (TYP.)

LEGEND:
EX. MAJOR CONTOUR
EX. MINOR CONTOUR
PROP. MAJOR CONTOUR
PROP. MINOR CONTOUR

EX. WATER
EX. FENCE
EX. TREELINE

EX. TREES

LIMITS OF DISTURBANCE
EX. WETLANDS

CONSTRUCTION SAFETY FENCECF CF

CP CONTROL POINT

"TEMPORARY" ROAD
CLOSURE BARRIER
(SEE SHEET C-100)

CONSTRUCTION
SAFETY FENCE

(SEE SHEET C-100)
2

C-504

1

C-503

PROP. VARIABLE
CONSTRUCTED RIFFLE (TYP.)

EX. WETLAND
(DO NOT DISTURB)

EX. WETLAND
(DO NOT DISTURB)

EX. STM OUTFALL

EX. WETLAND
(DO NOT DISTURB)

EX. HEADWALL
EX. 4'X6' STM
INV. 811.24

NOTE:
SEE SHEET C-003 FOR PROJECT BASELINE
COORDINATES TABLE.

TIE INTO EXISTING
ROCK WALL

TIE INTO EXISTING
ROCK WALL

PROP.WATER SURFACE (TYP.) EX. WATER SURFACE (TYP.)
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REFERENCE KEY

SECTION OR DETAIL NO.

PLAN

PORTAGE CREEK

PROP.BRUSH
TOE (TYP.)

PROP.VARIABLE
CONSTRUCTED RIFFLE (TYP.)PROP. BANKFULL (TYP.)

PROP. THALWEG (TYP.)

PROP.BANKFULL
SLOPE = 0.20%

EX. BRIDGE

EX. BRIDG
E

EX. GRADE (TYP.)

1

C-503

1

C-501

STAGING/STORAGE AREA
(SEE SHEET C-100)

CONSTRUCTION
SAFETY FENCE
(SEE SHEET C-100)

2

C-504

PROP.VARIABLE
CONSTRUCTED RIFFLE (TYP.)

1

C-503

EX. WETLAND
(DO NOT DISTURB)

EX. WETLAND
(DO NOT DISTURB)

EX. IRRIGATION INTAKE
(MAINTAIN)

EX. 12" STM
INV. 813.51'

LEGEND:
EX. MAJOR CONTOUR
EX. MINOR CONTOUR
PROP. MAJOR CONTOUR
PROP. MINOR CONTOUR

EX. WATER
EX. FENCE
EX. TREELINE

EX. TREES

LIMITS OF DISTURBANCE
EX. WETLANDS

CONSTRUCTION SAFETY FENCECF CF

CP CONTROL POINT

TIE INTO EXISTING
ROCK WALL

MAINTAIN EX.
STORMWATER OUTFALL
AND CATCH BASIN

EX. IRRIGATION INTAKE (MAINTAIN)
(INV. ELV. UNKNOWN)

NOTE:
SEE SHEET C-003 FOR PROJECT BASELINE
COORDINATES TABLE.

PROP.WATER SURFACE (TYP.)
EX. WATER SURFACE (TYP.)
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TARGET DRAWING
REFERENCE KEY

SECTION OR DETAIL NO.

PLAN

PORTAGE CREEK

PROP. BRUSH TOE (TYP.)

PROP.VARIABLE
CONSTRUCTED RIFFLE (TYP.)

PROP. BANKFULL (TYP.)

PROP. THALWEG (TYP.)

PROP. BANKFULL
SLOPE = 0.20%

PROP. TOE WOOD (TYP.) END PROJECT
STA. 15+86

EX. WEIREX. GRADE (TYP.)

LEGEND:
EX. MAJOR CONTOUR
EX. MINOR CONTOUR
PROP. MAJOR CONTOUR
PROP. MINOR CONTOUR

EX. WATER
EX. FENCE
EX. TREELINE

EX. TREES

LIMITS OF DISTURBANCE
EX. WETLANDS

CONSTRUCTION SAFETY FENCECF CF

CP CONTROL POINT

1

C-502

1

C-501

1

C-503

STAGING/STORAGE AREA
(SEE SHEET C-100)

"TEMPORARY" TRAIL
CLOSURE BARRIER
(SEE SHEET C-100)

"TEMPORARY" TRAIL
CLOSURE BARRIER
(SEE SHEET C-100)

PROP.VARIABLE
CONSTRUCTED RIFFLE (TYP.)

1

C-503

EX. WETLAND
(DO NOT DISTURB)

EX. WALK

LOVERS LN.

TIE INTO EXISTING
ROCK WALL

NOTE:
SEE SHEET C-003 FOR PROJECT BASELINE
COORDINATES TABLE.

PROP.WATER SURFACE (TYP.) EX. WATER SURFACE (TYP.)
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C-504

PORTAGE CREEK

TARGET DRAWING
REFERENCE KEY

SECTION OR DETAIL NO.

EX. WEIR

END PROJECT
STA. 15+86

BEGIN PROJECT
STA. 0+30

PO
RTAG

E C
REEK

SHEET 7

SHEET 6

SHEET 5

PLANTING ZONES:

PLANTING ZONE 1

PLANTING ZONE 2

"TEMPORARY" TRAIL
CLOSURE BARRIER

"TEMPORARY" TRAIL
CLOSURE BARRIER

"PERMANENT" ROAD
CLOSURE BARRIER

TEMPORARY
CONSTRUCTION
ENTRANCE

STAGING/STORAGE AREAS

14' WIDE TEMPORARY
HAUL ROAD

"PERMANENT" ROAD
CLOSURE BARRIER

"TEMPORARY" ROAD
CLOSURE BARRIER

"TEMPORARY" TRAIL
CLOSURE BARRIER

"TEMPORARY" TRAIL
CLOSURE BARRIER

"TEMPORARY" TRAIL
CLOSURE BARRIER

CONSTRUCTION
SAFETY FENCE

2

C-504

3

C-504

PLANTING
ZONE 1 (TYP.)

PLANTING
ZONE 2 (TYP.)

LEGEND:
EX. MAJOR CONTOUR
EX. MINOR CONTOUR
PROP. MAJOR CONTOUR
PROP. MINOR CONTOUR

EX. WATER
EX. FENCE
EX. TREELINE

EX. TREES

LIMITS OF DISTURBANCE
EX. WETLANDS

BARRIER

CONSTRUCTION SAFETY FENCECF CF

CP CONTROL POINT



BLANKET STAKING VIEW
2' LONG 1" X 2" DEAD STAKES
W/ 2" GALVANIZED ROOFING NAIL
AT THE TOP TO HOLD BLANKET

2' LONG 1" X 2" DEAD STAKES
W/ 2" GALVANIZED ROOFING NAIL
AT THE TOP TO HOLD BLANKET

3' BACKFILL

BANKFULL

6"

PROPOSED BANKFULL

PROPOSED
INNER BERM

SECTION C-C'

3' (TYP.)3'

SECTION D-D'

* BEFORE INSTALLING COIR FIBER BLANKET, TILL UPPER 3"
- 4" OF SOIL TO HELP VEGETATION TO ESTABLISH.  RAKE
SOIL LEVEL AND ADD SEED AND MULCH BEFORE
INSTALLING COIR FIBER BLANKET.

FL
OW

D PLAN

C

FLOW

FL
O

W

NOTE:
SC150BN EROSION CONTROL BLANKET SHALL BE PLACED
ALONG THE DISTURBED AREAS OF THE CHANNEL AS NOTED
ON SECTION D-D WHERE TOE TREATMENTS ARE NOT
SHOWN. SEE STRUCTURE TABLE, SHEET C-003 AND PLAN
VIEW SHEETS C-101 TO C-103.

NO BLANKET6" MIN.
HORIZONTAL

OVERLAP

(T
YP

.)
3' (T
YP

.)

2'
(T

YP
.)

2'
(TYP.)

6" MIN. VERTICAL OVERLAP

NOTE:
ALL MATERIALS ARE TO BE APPROVED BY
ENGINEER OR ENGINEER'S ONSITE
CONSTRUCTION MANAGER.

SC150BN EROSION
CONTROL BLANKET

SC150BN EROSION
CONTROL BLANKET

6" MIN.
HORIZONTAL

OVERLAP

SC150BN EROSION CONTROL BLANKET
PLACED ABOVE INNER BERM

ELEVATION ON  DISTURBED SLOPES KEY IN MIN. 3 FEET UNDER
CONSTRUCTED BANK

BACKFILL

COIR FIBER BLANKET FROM
INNER BERM TO BANKFULL

NOTE:
ADDITIONAL STAKING SHALL BE APPLIED
IF THE EROSION CONTROL BLANKET
SEPARATES FROM THE SOIL MORE THAN
1-INCH UNDER A REASONABLE PULL.

LENGTH VARIES

2

C-500

DETAIL - TYPICAL EROSION CONTROL BLANKET

NOT TO SCALE

D'

C'

3

C-500

3

C-500

POOL

POOL

RIFFLE THALWEG

LOW-FLOW
WATER SURFACE

BANKFULL

LIVE STAKES

BASAL END CUT AT
45°, 1/2" TP 1-1/2" IN
DIAMETER

BUDS (FACING UPWARD)LENGTH VARIES (TYP. 2.5'

TO 4')

NOTES:

1. LIVE STAKES SHALL BE INSTALLED FROM INNER BERM
ELEVATION TO BANKFULL ELEVATION ON BOTH BANKS
OF RIFFLES, AND FROM INNER BERM ELEVATION TO
BANKFULL ELEVATION ON OUTSIDE BENDS WHERE TOE
TREATMENTS ARE NOT INDICATED.

2. LIVE STAKES SHALL BE CUT FROM AN APPROVED
SOURCE WITH A SHARP TOOL. STAKE SHALL BE FREE
FROM DISEASE OR EXCESS DEAD TWIGS, 2.5 TO 4 FEET
IN LENGTH WITH A BASAL END 0.5 TO 1.5 INCH IN
DIAMETER. PRIOR TO INSTALLATION BASAL END SHALL
BE CUT AT A 45 DEGREE ANGLE AND THE END SHALL BE
CUT FLAT WITHOUT CRACKS.

3. LIVE STAKES SHALL BE INSTALLED BY GENTLY TAMPING
INTO THE SOIL LEAVING 20% EXPOSED. STAKES SHALL BE
PLACED IN A RANDOM PATTERN AT A RATE OF 1 LIVE
STAKE PER SQUARE YARD ALONG BANKS FOR 6 FEET
WIDTH (APPROXIMATELY 2 ROWS).

4. LIVE STAKES SHALL BE INSTALLED WHEN THEY ARE
DORMANT, WHICH TYPICALLY OCCURS BETWEEN
NOVEMBER 31 AND MARCH 31.

5. SEE THE TECHNICAL SPECIFICATIONS FOR PLANTING
SCHEDULE.

1

C-500

DETAIL - DORMAT LIVE STAKE

NOT TO SCALE
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NOTES:

1. DEAD STAKES SHALL BE OF MINIMUM DIMENSIONS SHOWN AND SHALL BE
GENERALLY FREE OF ANY KNOTS.

2. ALL DEAD STAKES SHALL BE RELATIVELY STRAIGHT AND WITHOUT ANY ROT OR
WATER DAMAGE.

3. STAKES SPLIT DURING NOTCHING OR INSTALLATION SHALL BE DISCARDED FOR
UNDAMAGED STAKES.

4. ALL VARIATIONS FROM THE STAKING DETAIL MUST BE APPROVED BY THE
ENGINEER.

SIDE FRONT

1 1/2" 1 1/2"

24
"

3

C-500

DETAIL - DEAD STAKE

NOT TO SCALE

TARGET DRAWING
REFERENCE KEY

SECTION OR DETAIL NO.

NOTES:

1. PLANTING HOLES SHALL BE EXCAVATED BY HAND USING A DIBBLE BAR, MATTOCK, PICK, OR IRON BAR.

2. PLANTING HOLES SHALL BE EXCAVATED DEEP ENOUGH TO ACCOMMODATE THE ENTIRETY OF THE TAP ROOT VERTICALLY
WITHOUT "J-ROOTING" THE PLANT, AND TO ALLOW THE FIRST LATERAL ROOT OF THE ROOT MASS TO BE FLUSH WITH THE
EXISTING GRADE.

3. ROOTS PROTRUDING ABOVE THE SOIL SURFACE WILL BE REJECTED.

4. ENSURE THAT PLANT REMAINS STRAIGHT WHILE PLACING BACKFILL, BEING CAREFUL TO AVOID BREAKING ROOTS.

5. PRUNE AS DIRECTED BY PRODUCER.

PLANTING
TOOL (TYP.)

BARE-ROOT
PLANT (TYP.)

2''

1. INSERT PLANTING TOOL AS
SHOWN AND PULL HANDLE
TOWARD PLANTER.

2. REMOVE PLANTING TOOL
AND PLACE BARE-ROOT
PLANT AT PLANTING DEPTH.

3. INSERT PLANTING TOOL 2''
TOWARD PLANTER FROM
VEGETATIVE PLUG.

4. PULL PLANTING TOOL
TOWARD PLANTER,
FIRMING SOIL AT BOTTOM.

5. PUSH PLANTING TOOL
TOWARD VEGETATIVE PLUG,
FIRMING SOIL AT TOP.

6. FILL COMPACTION HOLE.
WATER THOROUGHLY.

5

C-500

DETAIL - BARE ROOT PLANTINGS

NOT TO SCALE

2 PLY RUBBER HOSE

4'' TREE WRAP

FINAL GRADE

13  DEPTH OF
ROOTBALL

BACKFILL WITH NATIVE SOIL
3X ROOT BALL DIA.

EXISTING SUBGRADE

SOIL MIX-5 PTS. TOPSOIL TO
1 PT. ORGANIC MATTER

CONTAINER
(REMOVE PRIOR TO PLANTING)

2'' MULCH

TWO 2''X2''X8' WOOD STAKES SECURED
THROUGH HOSE WITH 12 GAUGE
GALVANIZED WIRE, TO BE PLACED ON
NORTH AND EAST SIDES OF TREE

NOTE:

1. PRUNE AS DIRECTED BY PRODUCER.

4
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DETAIL - CONTAINER TREE STAKING AND PLANTING

NOT TO SCALE
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SECTION A-A'

NOTES:
1. REFER TO BANK TREATMENTS TABLE FOR PLACEMENT LOCATIONS, GRAVEL AND ROCK FILL

GRADATION, AND CERTIFICATION POINTS.

2. CONSTRUCT BRUSH TOE AS DESCRIBED, USING NATIVE BED MATERIAL AND SMALL WOODY DEBRIS
TO MINIMIZE VOID SPACES IN STRUCTURE.

3. ONLY TOP PORTION OF FOOTER LOGS SHALL BE VISIBLE

4. OVER-EXCAVATION REQUIRED TO INSTALL BRUSH TOE SHALL BE CONSIDERED INCIDENTAL TO BRUSH
TOE CONSTRUCTION.

5. WOODY MATERIAL SHALL BE HARDWOOD OR PINE PROCURED ON-SITE OR MAY BE IMPORTED AS
APPROVED BY OWNER OR ENGINEER.

6. WOODY MATERIAL SHALL BE FREE FROM INVASIVE SPECIES OF TREES OR SHRUBS UNLESS OTHERWISE
AUTHORIZED IN WRITING BY OWNER OR ENGINEER.

PLAN

CONSTRUCTION
SEQUENCE

INSTALLATION:
1. CONTRACTOR SHALL STAKE THE LIMITS OF THE NEW CHANNEL BANKS FOR REVIEW BY THE

OWNERS REPRESENTATIVE PRIOR TO THE START OF TOE WOOD INSTALLATION. THE
CONTRACTOR SHALL TEMPORARILY PUMP STREAM FLOW AROUND OR DIVERT FLOW
AWAY FROM THE BANK INSTALLATION AREA.

2. INSTALLATION SHALL PROCEED FROM UPSTREAM TO DOWNSTREAM.  THE AMOUNT OF
TOE WOOD UNDER CONSTRUCTION SHALL BE LIMITED TO 50' FOR A SINGLE
CONSTRUCTION CREW TO FACILITATE THE PRESERVATION AND INCORPORATION OF
EXISTING CHANNEL VEGETATION INTO THE CHANNEL FILL.

3. THE CONTRACTOR SHALL INSTALL FOOTER LOGS, AT THE STAKING LIMITS, FORMING A
SINGLE CONTINUOUS LINE PARALLEL TO THE FLOW.   THE FOOTER LOGS SHALL BE PUSHED
INTO THE SOIL TO AN ELEVATION MATCHING THE INVERT OF THE CHANNEL BED WITH
ANY ATTACHED ROOT BALLS FACING UPSTREAM.

4. AFTER INSTALLATION OF THE FOOTER LOG, THE CONTRACTOR SHALL INSTALL WOODY
MATERIAL IN A MAXIMUM OF 6” LIFTS PERPENDICULAR TO CHANNEL FLOW.  FOR
STREAMS/LOCATIONS WHERE THE WATER CANNOT BE DIVERTED AND/OR
PUMPED-AROUND THE WOODY MATERIAL MAY BEGIN TO FLOAT ONCE INSTALLED.  THE
CONTRACTOR SHALL ADD A TEMPORARY COUNTER WEIGHT TO THE WOODY MATERIAL
AND ROOT WADS TO PREVENT FLOTATION AND MATERIAL MOVEMENT PRIOR TO
COMPLETING THE TOE WOOD INSTALLATION.

5. THE CONTRACTOR SHALL PLACE ROCK MATERIAL OVER THE SURFACE OF THE WOODY
DEBRIS TO A DEPTH OF 6”.  THE CONTRACTOR SHALL USE WATER FROM THE STREAM TO
WASH THE ROCK MATERIAL INTO THE WOODY DEBRIS.   THE ROCK MATERIAL SHALL BE
COMPLETELY SATURATED AND THE WOODY DEBRIS SHALL BE FREE OF VOIDS.  THE
CONTRACTOR SHALL TAMP THE WOODY DEBRIS AND ROCK MATERIAL WITH THE BUCKET
OF THE EXCAVATOR TO FULLY COMPACT THE MATERIAL.

6. THE CONTRACTOR SHALL REPEAT STEPS D) AND E) ALTERNATING WOODY MATERIAL
AND ROCK MATERIAL UP TO THE CONTROL POINT ELEVATION INDICATED IN THE BANK
PROTECTION TABLE ON SHEET 3.

7. PLACE A LAYER OF 6.7 FEET WIDE 700 GM/M2 WOVEN COIR EROSION CONTROL
BLANKET, AND THEN S150 STRAW BLANKET, OR EQUIVALENT, ON TOP OF THE TOPSOIL
AND LIVE BRANCHES SUCH THAT A MINIMUM OF 2 FEET OF THE BLANKET WILL BE BURIED
BELOW THE NEXT SOIL LIFT.  ALLOW THE REMAINING 4.5 FEET IF BLANKET TO HANG OVER
THE BRUSH TOE.

8. PLACE SOIL BACKFILL UP TO THE LIFT HEIGHT SPECIFIED, WHICH SHALL NOT EXCEED 1.5
FEET, BEING CAREFUL NOT TO PUSH/PULL OR TEAR THE BLANKET PREVIOUSLY PLACED.

9. TOP DRESS THE SOIL LIFT WITH TOPSOIL FROM THE FACE OF THE SOIL LIFT BACK INTO THE
FLOODPLAIN AT LEAST 4 FEET.

10. SPRINKLE SEED MIX ON FACE OF SOIL LIFT.
11. WRAP THE FACE AND TOP OF THE SOIL LIFT USING THE COIR EROSION CONTROL

BLANKET AND STRAW BLANKET HANGING OVER THE BRUSH TOE.
12. THE EROSION CONTROL BLANKET SHALL BE PULLED AS TIGHT AS POSSIBLE WITHOUT

TEARING OR EXCESSIVELY DISTORTING THE FABRIC.
13. SECURE THE COIR EROSION CONTROL BLANKET IN PLACE BY STAKING THE END OF THE

BLANKET WITH WOODEN STAKES ON 1.5 FOOT CENTERS.

1

C-501

DETAIL - BRUSH TOE

NOT TO SCALE

PLAN - SYMBOL

F

L

O

W

PC

PT

SOIL LIFTS

WOODY DEBRIS

COIR WRAPPED SOIL LIFT (18" MAX)

FOOTER LOG

OVER EXCAVATED/EXISTING CHANNEL

PROPOSED
CHANNEL

FLOODPLAIN PROPOSED BANKFULL
APPROX 40.0'

FLOODPLAIN

COARSE ROCK
BACKFILL MATERIAL

A

A'

WOODY DEBRIS
(SEE ABOVE)

STEP 1
COARSE ROCK
& FOOTER LOGS

STEP 2
CROSS LIMBS

STEP 3
GRAVEL FILL &
BRUSH FILL

STEP 4
SOIL LIFTS &
LIVE BRANCH LAYERING

6" TO 12" FOOTER LOGS ON
APPROX. 2' CENTERS,

ANGLED UPSTREAM 30°

EXCAVATE POOL
BELOW BRUSH TOE

CROSS LIMBS SET
APPROX. PERPENDICULAR
TO FOOTERS. ADD SOIL TO

MINIMIZE VOIDS BRUSH FILL ANGLED
UPSTREAM WITH SOIL

ADDED TO MINIMIZE VOIDS

COIR WRAPPED SOIL LIFT

BANKFULL

F

L

O

W

6" TO 12" FOOTER LOG
ACROSS FACE OF SUBSTRATE

PARALLEL TO FLOW

700 gm/m2 COIR EROSION
CONTROL BLANKET

BANKFULL ELEV.
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SECTION OR DETAIL NO.
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STEP 2
PLACE ROOT WAD LOGS CANTILEVERED
OVER FOOTER LOGS.

STEP 3
PLACE FILLER MATERIAL (SMALL LOGS, LIMBS, TREE TOPS AND
BRUSH) BETWEEN AND ON TOP OF THE
ROOT WADS. THEN PLACE BACKFILL BETWEEN
FILLER MATERIAL AND ROOTWADS.

STEP 4
PLACE TYPE I NON-WOVEN GEOTEXTILE FABRIC OVER FILLER MATERIAL.  PLACE
APPROXIMATELY 4 INCHES OF TOPSOIL OVER THE GEOTEXTILE. PLACE A LAYER OF LIVE
BRANCHES OVER THE 4-INCH TOPSOIL LAYER.

STEP 6
INSTALL COIR WRAPPED SOIL LIFTS/SOD MATS AND LAYERS OF
CUTTINGS BETWEEN SOIL LIFTS UP TO THE PROPOSED TOP OF BANK.

STEP 1
EXCAVATE BENCH FOR WOOD TOE MATERIAL.
EXCAVATE FOOTING TRENCH IN LOWER BENCH
AND PLACE FOOTING LOGS.

STEP 5
INSTALL COIR-WRAPPED SOIL LIFT OR SOD MAT OVER
FIRST LIVE BRANCH LAYER.  PLACE APPROXIMATELY 4
INCHES OF SOIL OVER THE LIFT AND PLACE A LAYER OF
LIVE BRANCHES OVER THE TOPSOIL.

PLANSECTION

CUT

DIAMETER VARIES
(TYP 1/4 TO 1/2")

LENGTH VARIES

(TYP 3 TO 5 FT)

LIVE BRUSH LAYERING
DEPTH, DLBL (VARIES,
SEE SECTIONS)

DEPTH OF WOOD,
DW (VARIES)

LOW FLOW

BANKFULL

BASEFLOW

PLANSECTION

PLANSECTION PLAN

PLAN

PLAN

WIDTH OF WOOD, W

PROTRUSION, P

PLAN - SYMBOL

NOTES:
1. BANK RECONSTURCTION ABOVE TOE WOOD SHALL BE COMPOSED OF COIR WRAPPED SOIL LIFTS.

DEPENDING ON AVAILABILITY OF MATERIALS ON-SITE, ENGINEER MAY APPROVE USE OF SOD MATS.
UNLESS OTHERWISE DIRECTED BY OWNER OR ENGINEER IN WRITING, CONTRACTOR SHALL USE COIR
WRAPPED SOIL LIFTS.

2. ELEVATION COIR LIFTS AND TOE WOOD PROTECTION MAY VARY AT TIME OF CONSTRUCTION AS
REQUIRED BY SITE CONDITIONS AND APPROVED BY ENGINEER.

3. COARSE WOODY DEBRIS SHALL CONSIST OF LOGS, ROOTWADS, AND LARGE BRANCHES NOT
SUITABLE FOR FOOTING LOGS OR ROOTWADS.  ALL MATERIALS ARE TO BE APPROVED BY ENGINEER
PRIOR TO INSTALLATION.

4. COARSE WOODY DEBRIS SHALL BE CONSTRUCTED WITH THE LARGEST MATERIAL PLACED FIRST.  NO
LOGS SHALL BE PLACED PARALLEL TO THE FLOW OF WATER, UNLESS DIRECTED BY ENGINEER.  LOGS
SHALL BE PLACED IN A CROSSING PATTERN OR WEAVE SUCH THAT EACH LOG IS ANCHORED BY
ANOTHER LOG OR SMALL WOODY DEBRIS.

5. SMALL/FINE WOODY DEBRIS SHALL CONSIST OF MEDIUM TO SMALL LIMBS AND CAN BE BRANCHES,
BUSHES, AND/OR LOGS.  INVASIVE SPECIES SHALL NOT BE USED.

6. SMALL/FINE WOODY DEBRIS SHALL BE PLACED ABOVE AND BETWEEN THE COARSE WOODY DEBRIS
WITH THE LARGEST MATERIAL BEING PLACED FIRST AND THE SMALLEST MATERIAL PLACED LAST.

7. ALL WOODY DEBRIS SHALL BE COMPACTED WITH THE EXCAVATOR BUCKET
        IN ORDER TO REDUCE THE PRESENCE OF VOIDS IN THE SMALL/FINE WOODY
        DEBRIS LAYER.
8. THE HORIZONTAL LOCATIONS OF ALL WOODY DEBRIS ARE LOCATED ON THE PLAN/PROFILE SHEETS

AND STRUCTURE TABLES.  LOCATIONS OF WOODY DEBRIS SHALL NOT VARY FROM THE PLAN
LOCATIONS WITHOUT WRITTEN AUTHORIZATION FROM THE STAMPING ENGINEER.

9. TYPE I NON-WOVEN GEOTEXTILE SHALL BE INSTALLED ABOVE THE HIGHEST ELEVATION OF THE WOODY
DEBRIS BEFORE SOD MATS OR SOIL LIFTS ARE INSTALLED.

10. SOD MATS AND SOIL BACKFILL USED FOR LIFTS AND TOPSOIL USED FOR LAYERING WITH THE LIVE
BRANCHES SHALL BE FREE OF LARGE ROOTS OR WOODY DEBRIS AND SHALL GENERALLY BE FREE
FROM COBBLE MATERIAL.

11. SOD MATS OR COIR WRAPPED SOIL LIFTS SHALL BE COMPACTED SUCH THAT FUTURE SETTLING WILL BE
KEPT TO A MINIMUM; YET, NOT SUCH THAT THE UNDERLYING BRUSH IS DISPLACED OR DAMAGED.

12. TOP OF WOOD SHALL BE APPROXIMATELY EQUAL TO THE ELEVATION OF THE INVERT OF THE NEXT
DOWNSTREAM RIFFLE, BUT NO HIGHER THAN 6" ABOVE.

13. THE TOP OF THE SOD MATS OR BACKFILL FOR THE FIRST LIFT SHALL BE SLOPED AT APPROXIMATELY 5%
AWAY FROM THE STREAM.

14. PLACE A LAYER OF TOPSOIL AND LIVE BRANCHES ON TOP OF EACH SOIL LIFT.
15. LIVE BRANCHES SHALL BE PLACED SUCH THAT APPROXIMATELY 6 INCHES TO 1 FOOT OF EACH LIVE

BRANCH WILL BE EXPOSED AND THE REMAINDER (2' TO 4') OF EACH LIVE BRANCH WILL BE COVERED
BY THE NEXT SOIL LIFT.

16. LIVE BRANCHES SHALL BE INSTALLED DURING THE DORMANT SEASON (NOVEMBER 1 - APRIL 30).
17. LIVE BRANCHES SHALL BE OF THE SPECIES SPECIFIED FOR LIVE STAKES OR APPROVED EQUAL.
18. SOD MATS, IF AVAILABLE AND APPROVED FOR USE, ARE TO BE HARVESTED FROM CUT AREAS DURING

CHANNEL EXCAVATION.  MATS SHOULD BE OF SUFFICIENT THICKNESS TO PROTECT SOD ROOT MASS
DURING HANDLING AND INSTALLATION.

19. FOR COIR SOIL LIFTS, PLACE A LAYER OF 6.7 FEET WIDE 700 gm/m² WOVEN COIR EROSION CONTROL
BLANKET, AND THEN S150 STRAW BLANKET, OR EQUIVALENT, ON TOP OF THE TOPSOIL AND LIVE
BRANCHES SUCH THAT A MINIMUM OF 2 FEET OF THE BLANKET WILL BE BURIED BELOW THE NEXT SOIL
LIFT.  ALLOW THE REMAINING 4.5 FEET OF BLANKET TO HANG OVER THE PRECEDING SOIL LIFT OR COIR
FIBER LOGS.

20. PLACE SOIL BACKFILL UP TO THE LIFT HEIGHT SPECIFIED, WHICH SHALL NOT EXCEED 1.0 FT, BEING
CAREFUL NOT TO PUSH/PULL OR TEAR THE BLANKET PREVIOUSLY PLACED.

21. THE TOP OF THE SOIL BACKFILL SHALL BE FLAT WITHIN THE LIFT SETBACK DISTANCE SPECIFIED IN THE
STRUCTURE TABLE.  BEYOND THE LIFT SETBACK DISTANCE, THE SOIL BACKFILL SHALL BE SLOPED AT AN
APPROXIMATE 5% SLOPE AWAY FROM THE STREAM.

22. TOP DRESS THE SOIL LIFT WITH TOPSOIL FROM THE FACE OF THE SOIL LIFT BACK INTO THE FLOODPLAIN
AT LEAST 4FT.

23. SPRINKLE SEED MIX ON FACE OF SOIL LIFT.
24. WRAP THE FACE AND TOP OF THE SOIL LIFT USING THE COIR EROSION CONTROL BLANKET AND STRAW

BLANKET HANGING OVER THE PREVIOUS LIFT.
25. THE EROSION CONTROL BLANKET SHALL BE PULLED AS TIGHT AS POSSIBLE WITHOUT TEARING OR

EXCESSIVELY DISTORTING THE FABRIC.
26. SECURE THE COIR EROSION CONTROL BLANKET IN PLACE BY STAKING THE END OF THE BLANKET WITH

WOODEN STAKES ON 1.5-FOOT CENTERS.
27. BEGIN CONSTRUCTION OF THE NEXT SOIL LIFT BY REPEATING THE PREVIOUS NOTES STARTING WITH

NOTE 14.
28. THE OVERALL SLOPE CREATED BY THE LIVE BRUSH LAYERING SHALL MATCH THE PROPOSED CROSS

SECTION SHAPE FOR THE OUTER BANK OF THE TYPICAL POOL CROSS-SECTION FOR EACH REACH.
29. THE COIR BLANKETS USED FOR THE UPPER MOST SOIL LIFT SHALL BE SECURED WOODEN STAKES AS

SHOWN IN THE DEAD STAKE DETAIL.
30. THE SURFACE OF THIS STRUCTURE SHALL BE FINISHED TO A SMOOTH AND COMPACT SURFACE IN

ACCORDANCE WITH THE LINES, GRADES, AND CROSS-SECTIONS OR ELEVATIONS SHOWN ON THE
DRAWINGS.  THE DEGREE OF FINISH FOR ELEVATIONS SHALL BE WITHIN 0.1 FT OF THE GRADES AND
ELEVATIONS INDICATED.

31. RE-DRESSING OF CHANNEL AND BANKFULL BENCH/FLOODPLAIN WILL LIKELY BE REQUIRED
FOLLOWING INSTALLATION OF IN-STREAM STRUCTURES AND SHALL BE CONSIDERED INCIDENTAL TO
THE RESPECTIVE STRUCTURES.

32. LENGTH SHOWN IN STRUCTURE TABLE REFLECTS LENGTH OF WOOD TOE ALONG THE BANK, NOT THE
CENTERLINE.

33. IF LIVE BRANCHES ARE NOT INSTALLED (I.E. THE STRUCTURE IS BUILT OUTSIDE OF THE DORMANT
SEASON) OR DO NOT SURVIVE, LIVE STAKES SHALL BE INSTALLED ALONG THE STRUCTURE BETWEEN
LOW FLOW AND TOP OF BANK AT A DENSITY OF 2 PER SQUARE YARD. REPLACEMENT LIVE STAKES
SHALL BE INSTALLED DURING THE FIRST DORMANT SEASON FOLLOWING LIFT CONSTRUCTION.

A

LIFT HEIGHT
MAX 1.0 FT

ROOTWAD

FOOTING TRENCH
AND FOOTING LOG

LOW FLOW

LOW FLOW LOW FLOW

LOW FLOW LOW FLOW

DOWNSTREAM RIFFLE
INVERT ELEVATION

UNDISTURBED
GROUND OR PREVIOUS FILL

BANKFULL

FOOTING LOGS AT
20° TO 30° ANGLES

EXCAVATION LIMITS

HEAD OF NEXT
DOWNSTREAM RIFFLE

BANKFULL

POINT BAR

PT

PC

POINT BAR

APPROXIMATE
LOW-FLOW CHANNEL

PT

PC

CHANNEL SLOPE BELOW
BANKFULL ELEVATION SHALL

MATCH TYPICAL SECTIONS

BANKFULL BANKFULL

BANKFULLBANKFULL

BANKFULL BANKFULL

.

BANKFULL

EXCAVATION LIMITS

HEAD OF NEXT
DOWNSTREAM RIFFLE

LOG SPACING

POINT BAR
APPROXIMATE

LOW-FLOW CHANNEL

PT

PC

EXCAVATION LIMITS

MERGE LOGS AND ROOT WADS WITH
RIFFLE  MATERIAL IN RUN AND GLIDE

FILLER LOGS, TOPS, LIMBS,
AND BRUSH (TYP.)

BANKFULL

POINT BAR

PT

PC

HEAD OF NEXT
DOWNSTREAM RIFFLE

APPROXIMATE
LOW-FLOW CHANNEL

MERGE LOGS AND ROOT WADS WITH
RIFFLE  MATERIAL IN RUN AND GLIDE

BANKFULL

PT

PC

POINT BAR

EXCAVATION LIMITS

HEAD OF NEXT
DOWNSTREAM RIFFLE

APPROXIMATE
LOW-FLOW CHANNEL

TYPE I NON-WOVEN
GEOTEXTILE` (TYP.)

EXCAVATION LIMITS

HEAD OF NEXT
DOWNSTREAM RIFFLE

APPROXIMATE
LOW-FLOW CHANNEL

LIVE BRANCHES
(TYP.)

SOIL LIFT
(TYP.)

BANKFULL

PT

PC

POINT BAR

EXCAVATION LIMITS

HEAD OF NEXT
DOWNSTREAM RIFFLE

APPROXIMATE
LOW-FLOW CHANNEL

COIR
FABRIC

SOIL LIFTS/
SOD MATS (TYP.)

LIVE BRANCHES (TYP.)

1
C-502

DETAIL - TOE WOOD
NOT TO SCALE

FLO
W

FLO
W

FLO
W

FLO
W

FLO
W

FLO
W

LAYER OF LIVE BRANCHES
AND APPROX. 4" TOPSOIL (TYP.)

700g/m² COIR EROSION
CONTROL BLANKETBANKFULL FLOODPLAIN

(SEE SECTIONS)

FOOTING LOG
EXCAVATION LIMITS

DEAD WOOD STAKE (TYP.)

SLOPE BACKFILL
AT 5% (TYP.) TYPE 1 NON-WOVEN

GEOTEXTILE

SOIL BACKFILL (TYP.)

LIVE BRANCH

PROPOSED
TOP OF BANK

PROPOSED
TOE OF BANK ROOTWAD

FILLER LOGS, TOPS,
LIMBS, BRUSH AND BACKFILL

LIVE BRANCHES

COIR FABRIC

SOIL LIFT/SOD MAT LIVE BRANCHES

COIR FABRIC
SOIL LIFT/ SOD MAT

SECTION A-A' - COIR LIFT

A'

4-INCH TOPSOIL LAYER
LIVE BRANCHES

TYPE I NON-WOVEN GEOTEXTILE
(OR APPROVED EQUIVALENT)

SECTION

SECTION

SECTION

SLOPE OF SOIL LIFTS SHALL
MATCH PROPOSED

CONTOURS (SEE SECTIONS) S150 BN STRAW BLANKET
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PLAN-SYMBOL

VA
RI

ES
12

"-1
8"

TOP OF BANK

PROPOSED TOE OF BANK

EXISTING TOE

OF BANK
BACKFILL, AS REQUIRED

IN FILL SITUATIONS

EXISTING SCOUR

POOL/CHANNEL INCISION

THALWEG

SMALL POOL, (TYP.)

LARGE COBBLE/SMALL

 BOULDERS, (TYP.) (SEE NOTE 4)

RIFFLE MATERIAL

INNER BERM WIDTH

NOTES:

1. VARIABLE CONSTRUCTED RIFFLES SHALL BE CONSTRUCTED IN NEWLY GRADED CHANNEL SECTIONS AND/OR IN EXISTING CHANNEL
SECTIONS, AT THE LOCATIONS SHOWN ON THE PLANS, AND IN ACCORDANCE WITH THE TECHNICAL SPECIFICATIONS.

2. CONTROL POINTS AT THE BEGINNING AND END OF EACH RIFFLE ARE SHOWN ON THE PLAN AND PROFILE SHEETS.  THE CONTROL POINTS
INCLUDE VERTICAL (ELEVATION) DATA.  PROFILE CONTROL POINTS FOR THE UPSTREAM AND DOWNSTREAM TRANSITIONS ARE SHOWN ON
PLAN AND PROFILE SHEETS.

3. SUBPAVEMENT IS REQUIRED IN FILL AREAS OF WHERE EXISTING BED MATERIAL IS NOT SUITABLE FOR SUPPORTING THE PAVEMENT LAYER.
SUBPAVEMENT MATERIAL SHALL CONSIST OF ROUNDED GLACIAL GRAVEL, SANDS, AND FINES.  THE ENGINEER SHALL MAKE FINAL
DETERMINATION REGARDING WHETHER OR NOT SUBPAVEMENT SHALL BE USED, BASED ON SITE CONDITIONS OBSERVED DURING
CONSTRUCTION.  IF SUBPAVEMENT IS REQUIRED, THE SUBGRADE SHALL BE EXCAVATED, AS NEEDED, TO ALLOW FOR THE PLACEMENT OF A
10”-12” THICK LAYER OF SUBPAVEMENT MATERIAL BELOW THE PROPOSED RIFFLE MATERIAL.

4. RIFFLE MATERIAL (PAVEMENT) SHALL BE COMPRISED OF ROUNDED GLACIAL MATERIAL AND WOOD. THE ROCK MATERIAL SHALL CONSIST OF
A COMBINATION OF 25-35% SMALL BOULDERS/COBBLE (6”-12” DIA., D50 9”, D84 11”), 35-45% COARSE GRAVEL (2”-4” DIA.) AND 25-35%
GRAVEL, SAND AND FINES. BOULDERS (18”-24” DIA.) MAY BE ADDED TO THE RIFFLE MATERIAL NOT TO EXCEED 5% MAX. THE RIFFLE MATERIAL
SHALL TRANSITION INTO THE PROPOSED BED AND BANKS UPSTREAM AND DOWNSTREAM OF THE STRUCTURE AND ALONG THE PROPOSED
CHANNEL BANKS. ON-SITE BED MATERIAL (ROCK, COBBLE, AND GRAVEL) WITH A D50 AND D84 MEETING AND OR EXCEEDING THE SIZE
SPECIFIED ABOVE MAY BE EXCAVATED, STOCKPILED, AND RE-USED FROM ABANDONED CHANNEL SECTIONS.  OFF-SITE ROCK MATERIAL
SHALL BE IN ACCORDANCE WITH THE SPECIFICATIONS ABOVE.  RIFFLE MATERIAL SHALL BE PLACED IN A 12”-18” THICK LAYER ACROSS THE
STREAM BED.  THE CHANNEL BED SHALL BE OVER-EXCAVATED, AS NEEDED, TO ALLOW FOR FULL DEPTH PLACEMENT OF RIFFLE MATERIAL. IN
ADDITION, LOGS AND WOODY DEBRIS AND BOULDERS, MEETING THE TECHNICAL SPECIFICATIONS, SHALL BE INCORPORATED INTO THE RIFFLE
MATERIAL.  LOGS AND WOODY DEBRIS SHALL HAVE A DIAMETER OF 8” -15” AND A LENGTH OF 6' - 10', BOULDER DIMENSIONS SHALL BE A
MINIMUM 2'- 3' LONG, 1.5' - 2' WIDE, AND 1' - 1.5' THICK.

5. RIFFLE MATERIAL SHALL BE FINISH GRADED IN A MANNER TO CREATE A SMOOTH PROFILE, WITH NO ABRUPT "JUMP" (TRANSITION) BETWEEN
THE UPSTREAM POOL-GLIDE AND THE RIFFLE, AND LIKEWISE NO ABRUPT "DROP" (TRANSITION) BETWEEN THE RIFFLE AND THE DOWNSTREAM
RUN-POOL.  THE FINISHED CROSS SECTION OF THE RIFFLE MATERIAL SHALL GENERALLY MATCH THE SHAPE AND DIMENSIONS SHOWN ON THE
RIFFLE TYPICAL SECTION WITH SOME VARIABILITY OF THE THALWEG LOCATION AS A RESULT OF THE SMALL POOLS, LOGS, AND BOULDERS.
TRANSITIONS SHALL MATCH THE PROFILE SHOWN ON THE PLANS.

LOGS/WOODY DEBRIS

BANKFULL WIDTH

A
A'

FLO
W

CP2 - END OF RIFFLE
SEE IN-STREAM

STRUCTURES TABLE

BANKFULL

BACKFILL AS NEEDED

WITH RIFFLE MATERIAL

EXISTING SCOUR

POOL/CHANNEL INCISION

CP1 - HEAD OF RIFFLE
SEE IN-STREAM

STRUCTURES TABLE

RIFFLE MATERIAL

THICKNESS OF12''-15''

THALWEG

THALWEG

TIE INTO EXISTING BED.

VARIES

TIE TO EXISTING

GROUND

VARIES

RUN (SEE NOTE 7)

HEAD OF RIFFLE

END RIFFLE

RIFFLE MATERIAL

BANKFULL

PROPOSED TOE

OF BANK (TYP.)

SMALL POOL (TYP.)

LARGE COBBLE/
SMALL BOULDERS (TYP.)

LOGS/WOODY
DEBRIS (TYP.)

BANKFULL

THALWEG

RIFFLE MATERIAL

VARIES

VARIES

VARIES

BOULDERS, DEBRIS,

SMALL POOLS, PROVIDE

MINOR BED VARIABILITY

AS SUCH THEY ARE

RANDOM AND NOT

DESIGNED

GLIDE

PROFILE

1

C-503

DETAIL - VARIABLE CONSTRUCTED RIFFLE

NOT TO SCALE

CROSS SECTION A-A'

PLAN VIEW

BANKFULL WIDTH

INNER BERM WIDTH

FLOW

VARIES VARIESVARIES

RUN

GLIDE

RIFFLE



GENERAL NOTES

TOTAL AREA DISTURBED = 2.90 ACRES

SOIL TYPES: WATER, URBAN LAND - GLENDORA COMPLEX

CONTRACTOR SHALL SUBMIT NECESSARY STORMWATER NOTIFICATIONS AND PERMITS AS REQUIRED BY THE MUNICIPALITY,
COUNTY AND STATE IN WHICH WORK IS TO OCCUR.  CONTRACTOR SHALL OBTAIN THE GENERAL CONSTRUCTION NPDES PERMIT
AND IS RESPONSIBLE FOR PREPARING AND SUBMITTING THE ASSOCIATED NOTICE OF INTENT (NOI) AND NOTICE OF TERMINATION
(NOT).  CONTRACTOR SHALL BE RESPONSIBLE FOR ALL ASSOCIATED PERMIT FEES. COPIES OF ALL PERMITS AND ANY STORMWATER
POLLUTION PREVENTION PLANS (SWPPPS) DEVELOPED SHALL BE SUBMITTED TO ENGINEER AND OWNER.

THE CONTRACTOR SHALL DEVELOP AND SUBMIT THE STORMWATER POLLUTION PREVENTION PLAN (SWPPP) IN ACCORDANCE
WITH THE CONTRACT DOCUMENTS AND FEDERAL, STATE, AND LOCAL PERMIT REQUIREMENTS. THE CONTRACTOR SHALL ASSURE
THAT THE APPROVED SWPPP IS PROPERLY IMPLEMENTED.  THE CONTRACTOR SHALL FURNISH ALL LABOR, EQUIPMENT, MATERIALS,
AND ROUTINE MAINTENANCE FOR THE CONSTRUCTION OF TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES IN
ACCORDANCE WITH THE DRAWINGS AND SPECIFICATIONS, OR AS OTHERWISE DIRECTED BY THE ENGINEER.  EROSION AND
SEDIMENT CONTROL  BEST MANAGEMENT PRACTICES (BMPS) MUST BE CONSTRUCTED, STABILIZED, AND FUNCTIONAL BEFORE SITE
DISTURBANCE BEGINS WITHIN TRIBUTARY AREAS OF THOSE BMPS.

THE CONTRACTOR SHALL INSTALL AND MAINTAIN EROSION AND SEDIMENT CONTROL MEASURES REQUIRED BY PROJECT
CHANGES OR ALTERATIONS MADE BY THE ENGINEER OR BY THE CONTRACTOR.  THESE CHANGES AND ALTERATIONS MUST
COMPLY WITH THE DRAWINGS AND SPECIFICATIONS AND ANY APPLICABLE LOCAL AND STATE ORDINANCES AND LAWS AND
PERMIT CONDITIONS.

BMPS SHALL BE INSTALLED AND MAINTAINED IN ACCORDANCE WITH MOST RECENT EDITION OF THE EGLE NONPOINT SOURCE BEST
MANAGEMENT PRACTICES MANUAL.  IMMEDIATELY UPON DISCOVERING UNFORESEEN CIRCUMSTANCES POSING THE POTENTIAL
FOR ACCELERATED EROSION AND/OR SEDIMENT POLLUTION, THE CONTRACTOR SHALL IMPLEMENT APPROPRIATE BMPS TO
ELIMINATE THIS POTENTIAL.

BMPS SHALL BE INSPECTED WEEKLY (AT A MINIMUM) AND AFTER ANY SIGNIFICANT RAIN EVENT (>0.5 INCHES).  THE CONTRACTOR
SHALL TAKE CORRECTIVE ACTION FOR PROPER MAINTENANCE FOR EACH BMP.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR
HAVING A RAIN GAUGE ON THE PROJECT SITE AND FOR RECORDING DAILY RAINFALL AMOUNTS DURING CONSTRUCTION.

SPECIFIED AREAS SHOWN ON THE PLANS HAVE BEEN ESTABLISHED AS STAGING AND STOCKPILING AREAS. THE CONTRACTOR MAY
ESTABLISH ADDITIONAL STAGING AND STOCKPILING AREAS ALONG THE PROJECT, AS NECESSARY TO CARRY OUT THE WORK.  ALL
STAGING AND STOCKPILING AREAS MUST BE APPROVED BY THE ENGINEER.  SILT FENCE SHALL BE REQUIRED IN AREAS WHERE
LOOSE SOIL HAS BEEN PLACED IN THE STAGING AND STOCKPILE AREAS.  STOCKPILES HEIGHTS MUST NOT EXCEED 8 FEET AND
STOCKPILE SLOPES MUST NOT EXCEED 2H:1V.  STOCKPILES WILL BE SEEDED AND MULCHED IF LEFT LONGER THAN 14 DAYS.

SEDIMENT REMOVED FROM BMPS SHALL BE DISPOSED OF ON-SITE IN LANDSCAPED AREAS OUTSIDE OF STEEP SLOPES, WETLANDS,
FLOODPLAINS, OR DRAINAGE SWALES AND IMMEDIATELY STABILIZED OR PLACED IN SOIL STOCKPILES AND STABILIZED.

DURING THE WORK, THE CONTRACTOR SHALL KEEP A MAINTENANCE LOG ON THE JOBSITE, AND SHALL RECORD THE DATES AND
INTENSITY OF SIGNIFICANT RAIN EVENTS, HOW EACH BMP RESPONDED TO EACH RAIN EVENT, AND THE METHOD USED TO
PROPERLY MAINTAIN, AND/OR REPLACE ANY IMPACTED BMP.

AS PART OF THE MAINTENANCE LOG, THE CONTRACTOR SHALL ALSO KEEP A COPY OF THE NOI, THE GENERAL PERMIT, AND THE
EROSION AND SEDIMENT CONTROL PLAN ON THE JOBSITE.

AFTER FINAL SITE STABILIZATION HAS BEEN ACHIEVED, TEMPORARY EROSION AND SEDIMENT BMP CONTROLS MUST BE REMOVED.
AREAS DISTURBED DURING REMOVAL OF THE BMPS MUST BE STABILIZED IMMEDIATELY.  AT THE COMPLETION OF WORK, AND WHEN
ALL EROSION CONTROL FEATURES ARE REMOVED FROM THE PROJECT SITE, THE CONTRACTOR SHALL SUBMIT A NOTICE OF
TERMINATION (NOT) TO EGLE AND SHALL SEND A COPY TO THE ENGINEER AND OWNER.

BEST MANAGEMENT PRACTICES
ALL SEDIMENT AND EROSION CONTROL DEVICES SHALL BE INSTALLED PRIOR TO THE INITIATION OF SITE CLEARING AND GRUBBING
AND/OR EXCAVATION/CONSTRUCTION TO PREVENT SEDIMENT GENERATED BY THE OPERATION FROM ESCAPING DOWNSTREAM OF THE
WORK SITE.  THE CONTRACTOR SHALL MONITOR AND MAINTAIN ALL SEDIMENT AND EROSION CONTROL DEVICES THROUGHOUT THE
CONSTRUCTION PERIOD.

1. STABILIZED CONSTRUCTION ENTRANCES

MUD AND SOIL TRACKED ONTO ROAD SURFACES SHALL BE CLEANED FROM ROAD SURFACES AT THE END OF EACH WORK DAY.

REPLACE STONE BEFORE THE STABILIZED CONSTRUCTION ENTRANCE BECOMES FILLED WITH MUD AND BECOMES INEFFECTIVE IN
REDUCING TRACKING ONTO ROAD SURFACES WITHIN 24 HOURS OF INSPECTION OF A FAILURE.

2. SILT FENCE

SILT FENCE SHALL BE INSTALLED ON THE DOWN-SLOPE EDGE OF ACCESS ROADS, STORAGE/STOCKPILES AREAS, AND OPEN 
EXCAVATIONS AS FEASIBLE AND SHALL BE MAINTAINED UNTIL SOIL STABILIZATION MEASURES ARE COMPLETE IN THE CONTRIBUTING
UP-SLOPE AREAS.

SILT FENCE SHALL BE REPAIRED WITHIN 24 HOURS FOLLOWING INSPECTION OF DAMAGE.

SEDIMENT SHALL BE REMOVED FROM THE SILT FENCE BEFORE IT HAS BEEN DEPOSITED TO A DEPTH OF ONE THIRD (1/3) THE HEIGHT
OF THE SILT FENCE.

3. TEMPORARY SEEDING

REPAIR AND RESEED AREAS WHERE SEED OR SEEDLINGS HAVE WASHED OUT, BEEN DAMAGED OR HAVE NOT GERMINATED.

4. PERMANENT SEEDING AND PLANTINGS

PERMANENT SEEDING AND PLANTING SHALL BE MAINTAINED THROUGHOUT THE WARRANTY PERIOD SPECIFIED IN THE CONTRACT
DOCUMENTS.

5. EROSION CONTROL FABRICS

REPAIR AND/OR REPLACE EROSION CONTROL FABRIC THAT HAS BEEN DAMAGED BY WATER FLOW OR CONSTRUCTION ACTIVITIES.

6. STRAW MULCH

REPAIR, RESEED AND REPLACE MULCH IN AREAS WHERE MULCH HAS WASHED OUT, BLOWN AWAY BY WIND OR BEEN DAMAGED
BY CONSTRUCTION ACTIVITIES.

CONSTRUCTION SEQUENCE
CONSTRUCTION SHALL COMMENCE FIRST WITH INFRASTRUCTURE, AND THEN PROCEED WITH IN-CHANNEL WORK AND SITE RESTORATION.

1. INSTALL STABILIZED CONSTRUCTION ENTRANCE PRIOR TO ENTRY OF VEHICLES AND EQUIPMENT FROM ROAD SURFACES ONTO THE PROJECT SITE
FROM PUBLIC RIGHTS OF WAYS AND EXISTING GRAVEL LOTS ON THE PROJECT SITE.

2. CONSTRUCT TEMPORARY PARKING AND SITE STORAGE AREAS.
3. ESTABLISH CONSTRUCTION SITE OFFICE (IF NECESSARY).
4. INSTALL TEMPORARY FENCING AS NECESSARY AROUND TREES  ALONG THE ALIGNMENT THAT ARE NOT TO BE DISTURBED.
5. INSTALL SILT FENCE AS NECESSARY.
6. NOTCH EXISTING SHEET PILE WEIR AND DRAW DOWN BACKWATER AS INDICATED IN THE TECHNICAL SPECIFICATIONS.  CUTTING SUCCESSIVE

NOTCHES MAY BE REQUIRED.  DRAWDOWN SHALL RESULT IN RESERVOIR SURFACE ELEVATION DROPPING NO MORE THAN 8" IN A 24-HOUR
PERIOD.  AFTER DRAWDOWN IS COMPLETE, REMOVE THE REMAINDER OF THE SHEET PILE WEIR PRIOR TO STREAM RESTORATION.

7. SEQUENCE GRUBBING, EXCAVATION, GRADING, SEEDING, PLANTING, EROSION CONTROL FABRIC INSTALLATION AND MULCH PLACEMENT
SUCH THAT NO MORE THAN 500 FEET OF THE CHANNEL IS DISTURBED AT ANY TIME.

8. REMOVE TOPSOIL FROM BORROW AND/OR SPOIL SITES AND PLACE IN TOPSOIL STOCKPILE(S).
9. EXCAVATE CHANNEL TO THE BANKFULL DIMENSIONS SHOWN IN THE CONSTRUCTION DRAWINGS.  GRADE ADJACENT BANKS AND FLOODPLAIN

TO THE ELEVATIONS AND GRADES INDICATED.  INSTALL INSTREAM STRUCTURES AS INDICATED IN THE CONSTRUCTION DRAWINGS AND DETAILS.
10. MULCH, SEED, AND INSTALL EROSION CONTROL BLANKETS IN TRANSITIONS AND GRADED AREAS IN ACCORDANCE WITH THE DRAWINGS.
11. INSTALL LIVE STAKES ALONG THE PROJECT ACCORDING TO THE PLANTING PLAN (DURING DORMANT SEASON).
12. MULCH, SEED, AND PLANT BARE ROOT SEEDLINGS ON UPPER BANKS AND FLOODPLAIN.
13. MAINTAIN SEEDING, PLANTINGS, MULCH AND EROSION CONTROL FABRIC.
14. UPON PROJECT APPROVAL, REMOVE EROSION AND SEDIMENT CONTROL MEASURES.  PROVIDE FINAL STABILIZATION AND ADDITIONAL

STABILIZATION AS NECESSARY.
15. REMOVE TEMPORARY ACCESS AND RESTORE PERMANENT ACCESS ROAD.  ENTRANCES AND ACCESS ROADS SHALL BE LEFT IN AS GOOD OR

BETTER CONDITION THAN THAT WHICH EXISTED PRIOR TO CONSTRUCTION.

Th
e 

C
on

tra
ct

or
 sh

al
l v

er
ify

 a
nd

 b
e 

re
sp

on
sib

le
 fo

r a
ll d

im
en

sio
ns

. D
O

 N
O

T s
ca

le
th

e 
dr

aw
in

g 
- a

ny
 e

rro
rs 

or
 o

m
iss

io
ns

 sh
al

l b
e 

re
po

rte
d 

to
 S

ta
nt

ec
 w

ith
ou

t d
el

ay
.

Th
e 

C
op

yr
ig

ht
s t

o 
al

l d
es

ig
ns

 a
nd

 d
ra

w
in

gs
 a

re
 th

e 
pr

op
er

ty
 o

f S
ta

nt
ec

. R
ep

ro
du

ct
io

n
or

 u
se

 fo
r a

ny
 p

ur
po

se
 o

th
er

 th
an

 th
at

 a
ut

ho
riz

ed
 b

y 
St

an
te

c 
is 

fo
rb

id
de

n.

Sa
ve

Da
te

: 20
20

/0
7/

13  1
:4

7 
PM

  L
og

in
: W

ith
er

s, 
C

he
ye

nn
e

e:
\s

ha
re

d_
pr

oj
ec

ts\
17

34
\1

73
43

00
62

\e
nv

iro
nm

en
t\

dr
aw

in
g\

sh
ee

t_
file

s\
30

06
2c

-5
04

-d
tl5

.d
w

g

By
Re

vis
io

n
Ap

pd
.

YY
.M

M
.D

D

By
Iss

ue
d

Ap
pd

.
YY

.M
M

.D
D

w
w

w
.st

an
te

c.
co

m

11
68

7 
Le

ba
no

n 
Ro

ad
C

in
ci

nn
at

i, O
hi

o 
45

24
1-

20
12

Chkd.Dwn. Dsgn. YY.MM.DD

File Name: 30062c-504-dtl5.dwg

CW JFS JM 20.07.17

Permit-Seal

Drawing No.

Tit
le

C
lie

nt
/P

ro
je

ct

Sheet
of

Project Number:

Revision

C
ITY

 O
F 

KA
LA

M
AZ

O
O

 P
AR

KS
 &

 R
EC

RE
AT

IO
N

M
ILH

AM
 P

AR
K 

IM
PR

O
VE

M
EN

TS
 P

O
RT

AG
E 

C
RE

EK
 R

ES
TO

RA
TIO

N

KA
LA

M
AZ

O
O

, C
O

UN
TY

ER
O

SIO
N 

AN
D 

SE
DI

M
EN

T C
O

NT
RO

L P
LA

N

173430062

C-504

15 15

NOTE:
1. SILT FENCES SHALL CONSIST OF FILTER FABRIC AND WOODEN LATHS FENCES SHALL BE

PLACED DOWNGRADIENT OF CONSTRUCTION AREAS, AS NECESSARY TO CONTROL
SEDIMENT AND MINIMIZE EROSION UNTIL VEGETATION IS ESTABLISHED.  ALL SILT FENCING IS
TO BE IN PLACE PRIOR TO ANY CONSTRUCTION.  EXTRA STRENGTH FILTER FABRIC (50
LBS./LIN.IN.MIN.) MAY BE USED IN LIEU OF THE STANDARD STRENGTH (30 LBS./LIN.IN.MIN.)
FILTER FABRIC AND THE 14 GAUGE WOVEN WIRE FENCE COMBINATION.

FLOW

SILT FENCE
EMBED FILTER FABRIC MIN.

6" INTO GROUND

FILTER FABRIC

WOVEN WIRE FENCE (MIN. 14
GAUGE, 6" MAX. MESH SPACING)

48" MIN. FENCE
POST

30
" M

IN
. EXTENSION OF FABRIC AND WIRE

INTO THE TRENCH

SILT FENCE CONSTRUCTION

FILTER FABRIC
WIRE

FLOW 6" MIN.

10' MAX. C/O

30" MIN. HEIGHT OF FILTER
ABOVE GROUND SURFACE

48" HIGH (MIN.) FENCE POSTS (STEEL
EITHER "T" OR "U" TYPE OR 2"X2" WOOD)

FLOW

1. SET POSTS AND EXCAVATE A 4"X4"
TRENCH UPSLOPE ALONG THE
LINE OF POSTS.

2. STAPLE WIRE FENCING TO
THE POSTS.

3. ATTACH THE FILTER FABRIC TO THE
WIRE FENCE AND EXTEND IT INTO
THE DITCH.

4. BACKFILL  AND COMPACT THE
EXCAVATED SOIL.

4"

1

C-504

DETAIL - SILT FENCE

NOT TO SCALE

50 FT. MIN.

12
 FT

. M
IN.

#2 STONE
8 IN. MIN. DEPTH

PU
BLI

C ROAD

NOTES:

1. TURNING RADIUS SUFFICIENT TO ACCOMMODATE LARGE TRUCKS SHALL BE
PROVIDED.

2. ENTRANCE(S) SHOULD BE LOCATED TO PROVIDE FOR UTILIZATION BY ALL
CONSTRUCTION VEHICLES.

3. MUST BE MAINTAINED IN A CONDITION WHICH WILL PREVENT TRACKING OR DIRECT
FLOW OF MUD ONTO STREETS.  PERIODIC TOP DRESSING WITH STONE WILL BE
NECESSARY.

4. ANY MATERIAL TRACKED ONTO THE ROADWAY MUST BE CLEANED UP IMMEDIATELY.

5. GRAVEL CONSTRUCTION ENTRANCE SHALL BE LOCATED AT ALL POINTS OF INGRESS
AND EGRESS UNTIL SITE IS STABILIZED. FREQUENT CHECKS OF THE DEVICE AND TIMELY
MAINTENANCE MUST BE PROVIDED.

6. FILTER FABRIC TO BE PLACED BENEATH STONE.

7. ALL MATERIALS ARE TO BE APPROVED BY ENGINEER OR ENGINEERS ONSITE
CONSTRUCTION MANAGER.

3

C-504

DETAIL - TEMPORARY GRAVEL CONSTRUCTION ENTRANCE

NOT TO SCALE

GRADE

FASTEN FENCING TO STAKES WITH A MINIMUM OF 3
METAL STAPLES PER STAKE

TREATED 2x4 WOOD
STAKE (TYP.)

UV STABILIZED ORANGE
HDPE SAFETY FENCE

36
" M

IN
.

10' MAX SPACING

12
" M

IN
.

2

C-504

DETAIL - CONSTRUCTION SAFETY FENCE

NOT TO SCALE
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