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GENERAL NOTES

24.09.12

NTS

TOWN OF GRAND LAKE

2023007041

STORMWATER MANAGEMENT PLAN

GRAND LAKE, CO

----

GENERAL NOTES & LEGEND SURVEY CONTROL
DESIGNS BASED ON 2020 USGS LiDAR
NAD 83 COLORADO STATE PLANES NORTH, U.S. FOOT
NAVD 88

1. THESE PLANS ARE INTENDED TO PROVIDE THE TOWN OF GRAND LAKE WITH DESIGN DOCUMENTS TO OBTAIN CONTRACTOR BIDS.  THESE DESIGNS
MAY NEED TO BE MODIFIED AFTER ADDITIONAL INFORMATION IS OBTAINED SUCH AS, BUT NOT LIMITED TO, GROUND SURVEY, UTILITY
LOCATIONS, ETC.

2. UTILITIES HAVE NOT BEEN LOCATED AS PART OF THE DESIGN FOR THIS PROJECT.  MODIFICATIONS TO THESE DESIGNS MAY BE REQUIRED IF UTILITY
CONFLICTS ARE FOUND.

3. THE  CONTRACTOR  SHALL  DETERMINE  THE  EXACT  LOCATION  OF  ALL  EXISTING  UTILITIES  BEFORE  COMMENCING  WORK.  CONTRACTOR  TO
CALL  FOR  UTILITY  LOCATOR  AT  LEAST  3  CALENDAR  DAYS  BEFORE  EXCAVATION.  THE  CONTRACTOR  SHALL  BE  FULLY  RESPONSIBLE  FOR
ANY  AND  ALL  DAMAGES  WHICH  MIGHT  BE  CAUSED  BY  THEIR  FAILURE  TO  EXACTLY  LOCATE  AND  PRESERVE  ANY  AND  ALL  ABOVE
GROUND  AND  UNDERGROUND  UTILITIES.  IN  THE  EVENT  THAT  THE  CONTRACTOR  UTILITY  VERIFICATION  RESULTS  IN  EXISTING  STRUCTURES
OR  UTILITIES  BEING  IN  CONFLICT  WITH  THE  PROPOSED  WORK  OF  THIS  CONTRACT,  THE  CONTRACTOR  SHALL  IMMEDIATELY  NOTIFY
UTILITIES  AND  COORDINATE  ANY  NEEDED  MODIFICATIONS  TO  THE  PROPOSED  WORK.

4. THE  CONTRACTOR  SHALL  COORDINATE  WITH  ALL  AFFECTED  UTILITY  OWNERS  TO  ESTABLISH  THE  REQUIREMENTS  AND  METHODS  TO
ACCOMMODATE  THE  PROTECTION,  TEMPORARY  SUPPORT,  ADJUSTMENT  OR  RELOCATION  OF  UTILITIES  PRIOR  TO  THE  START  OF
CONSTRUCTION.

5. OVERHEAD  UTILITIES  ARE  NOT  INDICATED  ON  PROFILE  OR  SECTION  DRAWINGS.
6. THE  CONTRACTOR  SHALL  BE  RESPONSIBLE  FOR  PROTECTING  AND  MAINTAINING  IN  CONTINUOUS  OPERATION,  ALL  EXISTING  STRUCTURES.

NOT  ALL  POTENTIALLY  IMPACTED  STRUCTURES  MAY  BE  SHOWN  ON  THE  DRAWINGS  AND  IT  IS  THE CONTRACTOR'S  RESPONSIBILITY  TO
IDENTIFY  AND  PROTECT  ALL  STRUCTURES  INCLUDING  BUT  NOT  LIMITED  TO  STREETS,  CURB  AND  GUTTER,  BRIDGE  PIERS  AND
ABUTMENTS,  CREEK  BANK  PROTECTION  OF  VARIOUS  TYPES,  CREEK  DROP  STRUCTURES,  SIGNS,  PEDESTRIAN  WALKS,  RETAINING  WALLS
AND  FENCING.  IN  THE  EVENT  THAT  A  STRUCTURE  OR  UTILITY  IS  DAMAGED  DURING  CONSTRUCTION  THE  CONTRACTOR  SHALL
IMMEDIATELY  NOTIFY  THE TOWN OF GRAND LAKE (TOWN)  IN  WRITING  AND  MAKE  REPAIRS  PER   TOWN  SPECIFICATIONS.

7. THE  CONTRACTOR  SHALL  CONFIRM  THE  RECEIPT  OF  ALL  NECESSARY  PERMITS  AND  APPROVALS  BEFORE  THE  START  OF  CONSTRUCTION.
8. ALL  CONSTRUCTION  SHALL  BE  IN  ACCORDANCE  WITH  THE  STANDARDS  OF  THE TOWN  UNLESS  SPECIFICALLY  DETAILED  OTHERWISE  ON

THESE  PLANS  AND  ASSOCIATED  SPECIFICATIONS.  ANY  ELEMENT  OF  CONSTRUCTION  WHICH  IS  NOT  ADDRESSED  EITHER  BY  THESE  PLANS
AND  SPECIFICATIONS  OR  BY  THE  STANDARDS  OF  THE TOWN  SHALL  CONFORM  TO  THE  STANDARD  SPECIFICATIONS  OF  THE  NATURAL
RESOURCES CONSERVATION SERVICE.

9. THE  CONTRACTOR  SHALL  MAINTAIN  AT  THE  SITE  AT  ALL  TIMES  ONE  SIGNED  COPY  OF  THE  PROJECT  DRAWINGS  AND  SPECIFICATIONS,
ONE  COPY  OF  THE  STORMWATER  MANAGEMENT  PLAN  AND  ONE  COPY  OF  ALL  REQUIRED  PERMITS.

10. THE  CONTRACTOR  SHALL  CONDUCT  THEIR  OPERATIONS  IN  SUCH  A  WAY  THAT  THE  AREA  OF  DISTURBANCE  IS  MINIMIZED.  ALL  EXISTING
TREES,  SHRUBS  AND  VEGETATION  SHALL  BE  PROTECTED  UNLESS  OTHERWISE  NOTED  ON  THE  DRAWINGS.  NO  TREES  SHALL  BE  REMOVED
WITHOUT  APPROVAL  FROM   THE TOWN.

11. FOR  ALL  SITE  GRADING,  SMOOTH,  PARABOLIC  TRANSITIONS  SHALL  BE  MADE  BETWEEN  CHANGES  IN  SLOPE.  ALL FILL MATERIAL SHALL BE
COMPACTED.

12. THE  CONTRACTOR  SHALL  BE  SOLELY  RESPONSIBLE  FOR  PROVIDING  STABLE  EXCAVATIONS  AND  TEMPORARY  SLOPES  AND  FOR  SATISFYING
ALL  APPLICABLE  FEDERAL,  STATE  AND  LOCAL  REGULATIONS.

13. CONSTRUCTION  OF  THE  PROPOSED  WORK  WILL  TAKE  PLACE  WITHIN  THE  CHANNEL  AND  WATER  CONTROL  MEASURES  WILL  BE
REQUIRED.  THE  CONTRACTOR  SHALL  BE  RESPONSIBLE  FOR  THE  ACCEPTANCE  AND  CONTROL  OF  DRAINAGE  WATER  FROM  AREAS
ADJACENT  TO THE SAN MIGUEL RIVER AND  FOR  FLOW  WITHIN  THE SAN MIGUEL RIVER  AND  ITS  TRIBUTARIES  INCLUDING  STORMWATER
OUTFALLS.  THE  CONTRACTOR  SHALL  BE  SOLELY  RESPONSIBLE  FOR  ESTABLISHING  MEANS  AND  METHODS  OF  GROUND  AND  SURFACE
WATER  CONTROL  APPROPRIATE  FOR  CONSTRUCTION  IN  ACCORDANCE  WITH  THE  REQUIREMENTS  OF  THE  PROJECT  DRAWINGS  AND
SPECIFICATIONS  AND  ALL  APPLICABLE  FEDERAL,  STATE  AND  LOCAL  REGULATIONS  AND  PERMITS.

14. THE  CONTRACTOR  SHALL  PREPARE  AND  MAINTAIN  THE  STORMWATER  MANAGEMENT  PLAN  AND  OBTAIN  THE  NATIONAL  POLLUTION
DISCHARGE  ELIMINATION  SYSTEM  (NPDES)  PERMIT  THROUGH  THE  COLORADO DEPARTMENT OF PUBLIC HEALTH & ENVIRONMENT AND  ALL
OTHER  APPROPRIATE  FEDERAL,  STATE  AND  LOCAL  PERMITS.

15. CONTRACTOR  SHALL  BE  RESPONSIBLE  FOR  AS-BUILT  DRAWINGS  TO  BE  SUBMITTED  TO   THE TOWN,  IN  ACCORDANCE  WITH  THE
CONTRACT  DOCUMENTS.

16. THE  CONTRACTOR  SHALL  PROVIDE  AND  MAINTAIN  DAILY ON-SITE  GPS SURVEY  CONTROL.
17. CONTRACTOR  SHALL  FENCE  OFF  CRITICAL  AREAS  TO  BE  PROTECTED  AT  THE  DISCRETION  OF THE TOWN.
18. THE  CONTRACTOR  SHALL  DEVELOP  A  TRAFFIC  CONTROL  PLAN IF REQUIRED BY  THE TOWN.
19. CONSTRUCTION TOLERANCES:

19.1. HORIZONTAL=PER PLAN
19.2. VERTICAL=0.10 FEET

20. CHANGES TO THESE DESIGN PLANS SHALL NOT BE ALLOWED UNLESS APPROVED IN WRITING BY THE DESIGN ENGINEER .
21. ALL DESIGNS WERE SIZED FOR THE 2-YEAR STORM.
22. DESIGNS BASED ON 2020 USGS LiDAR.  DISCREPANCIES BETWEEN THIS LiDAR DATA AND GROUND-BASED SURVEY DATA.  ACTUAL GROUND

ELEVATIONS SHALL BE SURVEYED PRIOR TO CONSTRUCTION.  IF SIGNIFICANT DISCREPANCIES EXIST THE DESIGNS CONTAINED HEREIN MAY NEED
TO BE MODIFIED.

23. ALL DAYLIGHT SLOPED SHALL BE COVERED WITH NEDIA KOIR MAT 900 (OR APPROVED EQUAL) AND INSTALLED PER MANUFACTURERS
RECOMMENDATIONS.

24. ALL DISTURBED AREAS SHALL BE REVEGETATED WITH NATIVE WETLAND, RIPARIAN, AND/OR UPLAND SEED MIXES, DEPENDING ON HYDROLOGIC
ZONE.  CONTRACTOR TO CONSULT WITH A QUALIFIED ECOLOGIST FOR SPECIFIC RECOMMENDATIONS.

SPECIFICATIONS
1. BIORETENTION & GRASS SWALE

1.1. MILE HIGH FLOOD DISTRICT SPECIFICATIONS
2. ROCK SWALE

2.1. MILE HIGH FLOOD DISTRICT SPECIFICATIONS
3. REINFORCED CONCRETE PIPE & INLETS

3.1. COLORADO DEPARTMENT OF TRANSPORTATION
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GRASS SWALE

INFILTRATION BASIN

ROCK CHECK SWALE

SHADOW MOUNTAIN DR:
REVISED STREET SECTION

10 FOOT LANES WITH
GRASS LINED SWALES.

LAKE AVENUE:
REVISED STREET SECTION

10 FOOT LANES WITH
GRASS LINED SWALES.

INFILTRATION BASIN B-1
(SEE SHEET 6)

FLOW ARROW (TYP)

INFILTRATION BASIN B-3
(SHEET SHEET 7)

CENTER DR:
REVISED STREET SECTION

10 FOOT LANES WITH
GRASS LINED SWALES.

(SEE SHEET 19-20 & 44)

W. PORTAL ROAD:
ADD GRASS LINED SWALES

MARINA DR:
REVISED STREET SECTION

10 FOOT LANES WITH
GRASS LINED SWALES.

PROPOSED CULVERT (TYP)
W/ CATCH BASIN

ROCK CHECK SWALE
W/ GUTTER PAN

(SEE SHEET 50)

LITTLE COLUMBINE CREEK
BEAVER DAM ANALOGUE  &

WATER QUALITY SAMPLE LIOCATION #1
(SEE SHEET 52-53)

OUTLET TO SHADOW
MOUNTAIN RESERVOIR

USE GUTTER
PANS FOR
DRIVEWAY

CROSSINGS

UPSIZE EXISTING PIPE SYSTEM

PARCELS (TYP)

GRASS SWALE
MARINA DRIVE SOUTH_2

(SEE SHEET 15)

GRASS SWALE
MARINA DRIVE SOUTH_1

(SEE SHEET 9)

POROUS PAVEMENT
TO ALLEVIATE DRAINAGE ISSUES

REPLACE CULVERT (TYP.)

MARINA DRIVE
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PLANT DRIVEWATER QUALITY
SAMPLE LOCATION #2

(WATER QUALITY DATA SHEET)
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GRASS SWALE

INFILTRATION BASIN

ROCK CHECK SWALE

INFILTRATION BASIN B-1
(SEE SHEET 6)

INFILTRATION BASIN B-3
(SEE SHEET 7)

PARCELS (TYP)

GRASS SWALE
MARINA DRIVE SOUTH_2

(SEE SHEET 15)
GRASS SWALE

MARINA DRIVE SOUTH_1
(SEE SHEET 9)

GRASS SWALE
CENTER DRIVE WEST

(SEE SHEETS 19-20)

GRASS SWALE
CENTER DRIVE EAST
(SEE SHEET 44)

MARINA DRIVE
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PLANT DRIVE

ROCK SWALE
(SEE SHEET 50)

LITTLE COLUMBINE CREEK
BEAVER DAM ANALOGUE  &

WATER QUALITY SAMPLE LIOCATION #1
(SEE SHEET 52-53)

WATER QUALITY
SAMPLE LOCATION #2

(WATER QUALITY DATA SHEET)
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BIORETENTION B-1

1" = 30'

TOWN OF GRAND LAKE

2023007041

STORMWATER MANAGEMENT PLAN

GRAND LAKE, CO

PRELIMINARY

NOTES:
1. CONTOUR DATA FROM 2020 USGS

LiDAR
2. VERIFY ACTUAL ELEVATIONS W/

GROUND SURVEY PRIOR TO
CONSTRUCTION

3. DESIGN BASED ON THE 2-YEAR STORM

EX. GRADE (TYP.)

PR. RCP CULVERT
DIA.=12 IN.

LAKE AVE.

SH
AD

O
W

 M
TN

. D
R.

BIORETENTION B-1
D= 12 IN.

BOTTOM FLAT AREA=4,706 SQ. FT.
SEE DETAIL

EXCESS FLOW OVERTOPS
INTO EX. ROADSIDE DITCH

PR. BIORETENTION
GROWING MEDIA

PR. CLASS C
FILTER MATERIAL

PR. TYPE L
VOID FILLED RIPRAP

**CAUTION
SURVEYED ELEVATION
DIFFERS FROM LiDAR ELEVATION

BLEND GRADING INTO EXISTING
USE HEADWALL IF NECESSARY (SEE DETAIL)

PR. TYPE L
VOID FILLED RIPRAP

12-IN RCP

PR. GRADE (TYP.)

PR. NEDIA KOIR MAT 900 (TYP.)
INSTALL PER MANUFACTURERS RECOMMENDATIONS
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BIORETENTION B-3

1" = 30'

TOWN OF GRAND LAKE

2023007041

STORMWATER MANAGEMENT PLAN

GRAND LAKE, CO

PRELIMINARY

NOTES:
1. CONTOUR DATA FROM 2020 USGS

LiDAR
2. VERIFY ACTUAL ELEVATIONS W/

GROUND SURVEY PRIOR TO
CONSTRUCTION

3. DESIGN BASED ON THE 2-YEAR STORM

PR. RCP CULVERT
DIA.=12 IN.

MARINA DRIVE

BIORETENTION B-3
D= 10 IN.

BOTTOM FLAT AREA=6,367 SQ. FT.
SEE DETAIL

PR. BIORETENTION
GROWING MEDIA (TYP.)

PR. CLASS C
FILTER MATERIAL (TYP.)

PR. TYPE L
VOID FILLED RIPRAP (TYP.)

INCORPORATE WITH GRASS SWALE
MARINA DRIVE SOUTH_1

**CAUTION
SURVEYED ELEVATION
DIFFERS FROM LiDAR ELEVATION
AT EX. CULVERT OUTLET

PR. RCP CULVERT
DIA.=15 IN.

12-IN RCP

15-IN RCP

PR. CDOT
TYPE C INLET

H= 2 FT.

PR. BIORETENTION
PONDING DEPTH

PR. TYPE L
VOID FILLED RIPRAP

PR. NEDIA KOIR MAT 900 (TYP.)
INSTALL PER MANUFACTURERS RECOMMENDATIONS
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GRASS SWALE_MDS_1 (1)

1" = 30'

TOWN OF GRAND LAKE

2023007041

STORMWATER MANAGEMENT PLAN

GRAND LAKE, CO

----

PR. PRE-VEGETATED COIR MAT W/ SOD (TYP.)

PR. INVERT (TYP.)

EX. GRADE (TYP.)

PR. RCP CULVERT
DIA.=12 IN.

MARINA DRIVE
PR. RCP CULVERT
DIA.=12 IN.PR. RCP CULVERT

DIA.=12 IN.

12IN. RCP
12IN. RCP

12IN. RCP

NOTES:
1. CONTOUR DATA FROM 2020 USGS

LiDAR
2. VERIFY ACTUAL ELEVATIONS W/

GROUND SURVEY PRIOR TO
CONSTRUCTION

3. DESIGN BASED ON THE 2-YEAR STORM

PR. BIORETENTION
SEE BIORETENTION B-3

PR. HEADWALL (TYP.)
SEE DETAIL

PR. NEDIA KOIR MAT 900 (TYP.)
INSTALL PER MANUFACTURERS RECOMMENDATIONS



MARINA DRIVE_SOUTH_1 (2)
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GRASS SWALE_MDS_1 (2)

1" = 30'

TOWN OF GRAND LAKE

2023007041

STORMWATER MANAGEMENT PLAN

GRAND LAKE, CO

----

PR. PRE-VEGETATED COIR MAT W/ SOD (TYP.)

PR. INVERT (TYP.)

EX. GRADE (TYP.)

PR. RCP CULVERT
DIA.=12 IN.

MARINA DRIVE

NOTES:
1. CONTOUR DATA FROM 2020 USGS

LiDAR
2. VERIFY ACTUAL ELEVATIONS W/

GROUND SURVEY PRIOR TO
CONSTRUCTION

3. DESIGN BASED ON THE 2-YEAR STORM

**CAUTION
ELEVATION OF SURVEYED EX. CULVERT INVERT
DIFFERS FROM LiDAR ELEVATION

12IN. RCP

PR. RCP OUTFALL
DIA.=12 IN.

SEE BIORETENTION B-3

PR. BIORETENTION
SEE BIORETENTION B-3

PR. HEADWALL (TYP.)
SEE DETAIL

PR. NEDIA KOIR MAT 900 (TYP.)
INSTALL PER MANUFACTURERS RECOMMENDATIONS
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TYPICAL BIORETENTION DETAIL

FILTER AREA (MUST BE FLAT)

CONCENTRATED
INFLOW

BIORETENTION GROWING MEDIA
W/ IRON ENHANCEMENT (5%-8% BY WEIGHT)

VOID FILLED RIPRAP

OUTLET STRUCTURE
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SECTION A

SECTION B

SECTION C

TYPICAL BIORETENTION DETAIL (CONT.)

4:1

BIORETENTION GROWING MEDIA
W/ IRON ENHANCEMENT (5%-8% BY WEIGHT)

CLASS C FILTER MATERIAL

TYPE L RIPRAP

HEADWALL OR FLARED END SECTION
AS NEEDED FOR GRADING & SAFETY

1.5 FT. MIN

6 IN. MIN

GRATED INLET

CDOT TYPE C INLET

OUTFALL

BIORETENTION GROWING MEDIA
W/ IRON ENHANCEMENT (5%-8% BY WEIGHT)

BIORETENTION GROWING MEDIA
W/ IRON ENHANCEMENT (5%-8% BY WEIGHT)
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BANKFULL

FL
O

W

VARIES (TYPICAL 55 DEGREES)

POOL

POOL

POOL

POOL

FOOTER LOG

BANKFULL

LOG SHALL TIE
INTO BANK MIN.

OF 2 FT.

SECTION B-B'

PROFILE A-A'

BKF STAGE

7-12% SLOPE

NOTES:

1. BOULDERS SHALL BE USED TO ANCHOR LOGS
UNLESS DIRECTED BY ON-SITE CONSTRUCTION
MANAGER.

2. LOGS SHALL OVERLAP AND ANCHOR THE LOG
SILL DIRECTLY UPSTREAM.

3. THE LOG SILLS SHALL ALL BE DESIGNED TO BE
SUBMERGED OR COVERED AT LOW FLOWS. LOW
FLOW DEPTH OF 1.0 FEET.

4. THE MAX DROP FROM ONE LOG TO THE NEXT
SHALL NOT EXCEED 0.50 FEET.

5. ALL GAPS SHALL BE CHINKED WITH ON-SITE
COBBLE MATERIAL FROM THE UPSTREAM FACE.

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

7. LOG ALIGNMENT AND LOCATION IS BASED ON
THE PLAN VIEW DRAWINGS

8. ALL LOGS SHALL ANGLE TOWARDS THE
DOWNSTREAM BEND/POOL.

9. LOG LENGTH = 12 FEET.

PLAN VIEW

PC

HEADER LOG (TYP.)
PT INVERT ELEVATIONSELECT BACKFILL MATERIAL

STREAMBED

PT

DOWNSTREAM RIFFLE
ELEVATION

30-50
DEGREES
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NOTES:

1. ALL KEY LOGS SHALL BE PLACED ON THE FLOODPLAIN SURFACE. NO EXCAVATION OR BURIAL OF LOGS SHALL BE
CONDUCTED.

2. PILES SHALL BE DRIVEN OR PUSHED INTO THE GROUND WITHOUT EXCAVATION.
3. ALL EXPOSED LOG ENDS SHALL HAVE BROKEN ENDS RATHER THAN SAW CUT ENDS.
4. FLOODPLAIN WOOD ASSEMBLAGE DETAIL IS TYPICAL AND IS INTENDED TO BE CONFIGURED IN MULTIPLE ORIENTATIONS AS

DIRECTED BY THE ENGINEER.
5. 100-YEAR WATER SURFACE DEPTH IS APPROXIMATELY 3 FEET ABOVE FINAL GRADE.
6. PILE LOGS SHALL BE DRIVEN TO A DEPTH OF 10 FEET BELOW FINISHED GRADE (OR BEDROCK REFUSAL).

LARGE WOOD SCHEDULE

LOG TYPE LOG TYPE LOG SIZE QUANTITY PER
STRUCTURE

1 SURFACE 12"-18'' DIA. X 20-30' LONG, WITH ROOTWAD
ATTACHED 4

2 SURFACE 12"-18'' DIA. X 20-30' LONG, CUT LOG 2

3 PILE 12"-18'' DIA. X 10'-15' LONG, CUT LOG 10

LOG TYPE 1

LOG TYPE 2

LOG TYPE 3

FLOW

LOG TYPE 2

LOG TYPE 1

SLASH, BRANCHES, LIMBS (TYP.)

PLAN VIEW SECTION VIEW A-A'

EXISTING
GROUND

FOOTER LOG (CUT LOG)

LOG TYPE 3

SLASH, BRANCHES, LIMBS (TYP.)

BURIED DEPTH=10 FT (OR
BEDROCK REFUSAL)

3 FT.
100-YR FLOOD DEPTH

(APPROX.)

OVERBANK
FLOWA

A'
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VARIES

3:13:1

VARIES

EXISTING GRADE

DEPTH=1 FT

PROPOSED GRADE

TYPE M VOID FILLED RIPRAP
THICKNESS=2 FEET

NEDIA KOIRMAT 900 (OR EQUAL)

DAYLIGHT (TYP.)WIDTH = 6 FEET

ROCK SWALE TYPICAL SECTION
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RIPRAP AND SOIL RIPRAP PLACEMENT AND GRADATION

RIPRAP DESIGNATION % SMALLER THAN GIVEN
SIZE BY WEIGHT

INTERMEDIATE ROCK
DIMENSION (INCHES) D 

50* (INCHES)

TYPE VL

70 - 100
50 - 70
35 - 50
2 - 10

12
9
6
2

6

TYPE L

70 - 100
50 - 70
35 - 50
2 - 10

15
12
9
3

9

TYPE M

70 - 100
50 - 70
35 - 50
2 - 10

21
18
12
4

12

TYPE H

70 - 100
50 - 70
35 - 50
2 - 10

30
24
18
6

18

*D 
50 = MEAN ROCK SIZE

RIPRAP OR SOIL RIPRAP
NOT STEEPER THAN 2.5H:1V

GRANULAR
BEDDING, REQUIRED FOR RIPRAP. ALSO
REQUIRED FOR SOIL RIPRAP WHEN
SPECIFICIED

2*D50

NOTES:

1. ELEVATION TOLERANCES FOR THE SOIL RIPRAP SHALL BE 0.10 FEET.  THICKNESS OF SOIL
RIPRAP SHALL BE NO LESS THAN THICKNESS SHOWN AND NO MORE THAN 2-INCHES
GREATER THAN THE THICKNESS SHOWN.

2. WHERE “SOIL RIPRAP” IS DESIGNATED ON THE CONTRACT DRAWINGS, RIPRAP VOIDS ARE TO
BE FILLED WITH NATIVE SOIL.  THE RIPRAP SHALL BE PRE-MIXED WITH THE NATIVE SOIL AT
THE FOLLOWING PROPORTIONS BY VOLUME: 65 PERCENT RIPRAP AND 35 PERCENT SOIL.  THE
SOIL USED FOR MIXING SHALL BE NATIVE TOPSOIL AND SHALL HAVE A MINIMUM FINES
CONTENT OF 15 PERCENT.  THE SOIL RIPRAP SHALL BE INSTALLED IN A MANNER THAT
RESULTS IN A DENSE, INTERLOCKED LAYER OF RIPRAP WITH RIPRAP VOIDS FILLED
COMPLETELY WITH SOIL.  SEGREGATION OF MATERIALS SHALL BE AVOIDED AND IN NO CASE
SHALL THE COMBINED MATERIAL CONSIST PRIMARILY OF SOIL; THE DENSITY AND
INTERLOCKING NATURE OF RIPRAP IN THE MIXED MATERIAL SHALL ESSENTIALLY BE THE SAME
AS IF THE RIPRAP WAS PLACED WITHOUT SOIL.

3. WHERE SPECIFIED (TYPICALLY AS “BURIED SOIL RIPRAP”), A SURFACE LAYER OF TOPSOIL SHALL
BE PLACED OVER THE SOIL RIPRAP ACCORDING TO THE THICKNESS SPECIFIED ON THE
CONTRACT DRAWINGS.  THE TOPSOIL SURFACE LAYER SHALL BE COMPACTED TO
APPROXIMATELY 85% OF MAXIMUM DENSITY AND WITHIN TWO PERCENTAGE POINTS OF
OPTIMUM MOISTURE IN ACCORDANCE WITH ASTM D698.  TOPSOIL SHALL BE ADDED TO ANY
AREAS THAT SETTLE.

4. ALL SOIL RIPRAP THAT IS BURIED WITH TOPSOIL SHALL BE REVIEWED AND APPROVED BY THE
ENGINEER PRIOR TO ANY TOPSOIL PLACEMENT.
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