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BEDDING
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HAUNCHING

INITIAL
BACKFILL

TRENCHING
LIMIT (TYP.)

1'-0"

MAX. TRENCH WIDTH @
TOP OF PIPE=O.D.+2'

4' MIN. COVER

12" MIN.
(TYP.)

COMPACTED SUBGRADE
OR UNDISTURBED MATERIAL

SAW CUT EXIST BIT
CONC PVM'T AFTER
EXCAVATING TRENCH,
PROVIDE HOT BITUMEN
SEAL WHERE NEW BIT
CONC MEETS EXIST

WEARING COURSE

BINDER COURSE

COMPACTED GRAVEL BASE

BEDDING, HAUNCHING AND INITIAL
BACKFILL SHALL BE CRUSHED STONE,
AS SPECIFIED IN SECTION 02221

TRENCH BACKFILL
AS SPECIFIED IN
SECTION 02221

UTILITY WARNING AND IDENTIFICATION TAPE

NOTES:

1. DETAIL REPRESENTS TYPICAL PAVEMENT
  REPAIR PROCEDURES FOR UTILITIES INSTALLED
  IN EXISTING PAVED AREAS.

2. FOR PAVEMENT REPAIR PROCEDURES USING
  FULL WIDTH PAVEMENT OVERLAY, SEE DETAIL
  6/G0103.

3. FOR EXTENT OF PAVEMENT REPAIRS USING
  FULL-WIDTH PAVEMENT OVERLAY, SEE G0030.

 PAVEMENT

24"

4'-0"Ø5"MIN.

FLOW

COMPACTED SUBGRADE OR
UNDISTURBED MATERIAL

12" COMPACTED CRUSHED
STONE, SEE SECTION 02221

5"MIN.

VARIES

O-RING RUBBER JOINT GASKET

INTEGRALLY PRECAST CONCRETE
CATCH BASIN BASE AND RISER
SECTION, SUBMIT MANUFACTURER'S
SHOP DRAWINGS

4'-0" SUMP

SLOPE

PRECAST CONCRETE
RISER SECTION

PRECAST CONCRETE
MANHOLE FLAT TOP

SET FRAME IN FULL MORTAR BED (TYP.)

FINISHED GRADE
SLOPE

ADJUST TO GRADE WITH
COURSES OF BRICK AND
MORTAR (2"MIN.- 4"MAX.)

SECTION

REINFORCING STEEL

CATCH BASIN HOOD,
NOTE 3

PRECAST REINFORCED CONCRETE MANHOLE
BASE, CONE, AND RISER SECTION PER
A.T.S.M. C-478.

ALL PRECAST CONCRETE STRUCTURES TO BE
SUFFICIENT TO WITHSTAND AASHTO H-20
LOADING

3.

2.

1.

NOTES;

FINISHED GRADE

SET FRAME IN FULL MORTAR BED (TYP.)

12" COMPACTED CRUSHED
STONE, SEE SECTION 02221

UNDISTURBED MATERIAL
COMPACTED SUBGRADE OR

5"MIN.

4'-0" DIA. (TYP.)
6'-0" DIA. WHERE REQ'D.

24"

0.8Ø OUTFALL PIPE

3"MIN.

5"

12"

5"MIN.

1"WASH

FLOW

MANHOLE
RUNGS, SEE
SPECS.

ADJUST TO GRADE WITH COURSES
OF BRICK AND MORTAR (2"MIN-4"MAX)

ASPHALT COATING (SANITARY MH ONLY)

ECCENTRIC CONE SECTION OR FLAT
TOP SECTION

PRECAST AS PER MANUFACTURER
STANDARDS, SUBMIT SHOP DRAWINGS

BUTYL RUBBER JOINT GASKET (TYP.)

NEOPRENE SEAL TO CONFORM TO
A.S.T.M. C-443 (TYP.) (SANITARY MH ONLY)

SHAPED BRICK INVERT (SANITARY MH ONLY)

PRECAST RISER SECTION
2'-0"MIN. 4'-0"MAX

PRECAST RISER
SECTION 1'-0"MIN.

4'-0"MAX.

MONOLITHIC PRECAST
CONCRETE BASE AND

RISER SECTION
2'-0"MIN. 4'-0"MAX.

NOTES;

1.

2.

4.

MANHOLES.
MANHOLES AND "SEWER" FOR SANITARY
COVER TO READ "DRAIN" FOR DRAINAGE

LOADING
SUFFICIENT TO WITHSTAND AASHTO H-20
ALL PRECAST CONCRETE STRUCTURES TO BE

A.T.S.M. C-478.
BASE, CONE, AND RISER SECTION PER
PRECAST REINFORCED CONCRETE MH

FRAME AND COVER, SEE NOTE 3

3. FRAME AND COVER UNIT FOR MANHOLES
  SEE SPECIFICATION SECTION 2720 AND
  SECTION 2730

12" RCP OUTLET PIPE,
FOR INVERT, SEE PLAN

AREA INLET TOP
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C
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D

1.0

A/2

L

A/2

B
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C PIPEL
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CONCRETE CURB

  SEE SPECIFICATION SECTION 2720
  FOR FRAME AND GRATE

  SEE SPECIFICATION SECTION 2720
  FOR CATCH BASIN HOOD

DIA OF PIPE
AS CALLED
FOR IN PLANS

NEOPRENE
SEAL

NEOPRENE
SEAL

MANHOLE
WALL

OUTSIDE DROP CONNECTION

1.

  SEE SPECIFICATION SECTION 2720
  FOR FRAME AND GRATE
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C FIRE HYDRANT

IF VALVE BOX IS NOT

C TEE @ FIREWATER LINE (SIZE VARIES)

MECHANICAL JOINT 
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6"-FIRE LINE
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GRADE

VALVE BOX
CAST IRON 
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4 1/2" PUMPER
CONN. TO FACE ROAD
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THRUST BLOCK
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PIPE SIZE
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STEEL STRAP

L

NOTES:
1. THRUST RESTRAINT (ANCHORAGE) SHALL BE PROVIDED FOR ALL FW, CCW AND RWS
  INSTALLATIONS IN ACCORDANCE WITH SPECIFICATION 02720. OPTION "A" (THRUST BLOCKS)
  OR OPTION "B" (FIELD LOK GLAND & GASKET), OR A COMBINATION OF THE TWO, MAY BE USED.

2. IF OPTION "B" IS SELECTED, ALL JOINTS WITHIN THE RESTRAINED LENGTH
  ("L") SHALL   BE MECHANICAL JOINT WITH FIELD LOK GLAND & GASKET,
  AS SPECIFIED IN SPECIFICATION 02720. WHERE THE DISTANCE BETWEEN
  FITTINGS IS LESS THAN THE REQUIRED RESTRAINED   LENGTH ("L"),
  ALL JOINTS BETWEEN THE FITTINGS SHALL BE RESTRAINED, AS WELL AS
  ALL JOINTS WITHIN THE REQUIRED RESTRAINED LENGTH ON THE STRAIGHT RUNS ON
  EITHER SIDE OF THE FITTINGS.

3. THRUST RESTRAINT AND ANCHORAGE DETAILS FOR PPS SYSTEMS
  (CHWR, CHWS, PSH, PCP, PCH) BY MANUFACTURER.

4. WHERE CONVENTIONAL THRUST BLOCKS ARE NOT FEASIBLE
  (I.E. PIPE NOT ADJACENT TO TRENCH WALLS), GRAVITY BLOCKS WITH ANCHOR
  STRAPS MAY BE SUBSTITUTED. SEE DETAIL 4 FOR DETAILS.

DEPRESS AS NEEDED TO PASS
UNDER U/G UTILITY. 

SEE PLAN FOR SERVICE AND SIZE

VERTICAL THRUST BLOCK (TYP.). SEE DTL. 7 THIS DWG.
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LANDSCAPE NOTES  1. ALL PLANTS MUST BE HEALTHY, VIGOROUS, AND FREE OF PESTS AND DISEASE.    ALL PLANTS MUST BE HEALTHY, VIGOROUS, AND FREE OF PESTS AND DISEASE.    2. STANDARDS SET FORTH IN AMERICAN STANDARD FOR NURSERY STOCK , ANSI, Z60.1 (LATEST STANDARDS SET FORTH IN AMERICAN STANDARD FOR NURSERY STOCK , ANSI, Z60.1 (LATEST EDITION), REPRESENT GUIDELINE SPECIFICATIONS ONLY AND SHALL CONSTITUTE MINIMUM QUALITY REQUIREMENTS FOR PLANT MATERIAL. 3. ALL PLANTS MUST BE HARDY UNDER CLIMATE CONDITIONS THAT EXIST AT THE PROJECT SITE AND ALL PLANTS MUST BE HARDY UNDER CLIMATE CONDITIONS THAT EXIST AT THE PROJECT SITE AND GROWN AT A NURSERY AT THE SAME HARDINESS ZONE AS THE PROJECT LOCATION.  4. NO SUBSTITUTIONS SHALL BE PERMITTED WITHOUT PRIOR WRITTEN APPROVAL OF THE OWNER OR NO SUBSTITUTIONS SHALL BE PERMITTED WITHOUT PRIOR WRITTEN APPROVAL OF THE OWNER OR OWNER'S REPRESENTATIVE.  5. ALL TREES MUST BE STRAIGHT TRUNKED, INJURY FREE, AND FULL HEADED.  ALL TREES MUST BE STRAIGHT TRUNKED, INJURY FREE, AND FULL HEADED.  6. THE CONTRACTOR IS RESPONSIBLE FOR VERIFYING ALL QUANTITIES SHOWN ON THESE PLANS BEFORE THE CONTRACTOR IS RESPONSIBLE FOR VERIFYING ALL QUANTITIES SHOWN ON THESE PLANS BEFORE PRICING THE WORK.  7. ANY DISCREPANCY WITH QUANTITIES, LOCATIONS AND / OR FIELD CONDITIONS SHALL BE BROUGHT TO ANY DISCREPANCY WITH QUANTITIES, LOCATIONS AND / OR FIELD CONDITIONS SHALL BE BROUGHT TO THE ATTENTION OF THE LANDSCAPE ARCHITECT PRIOR TO INSTALLATION.  8. MULCH ALL ISLANDS AND PLANTINGS IN LAWN AREAS WITH SHREDDED HARDWOOD MULCH TO A MULCH ALL ISLANDS AND PLANTINGS IN LAWN AREAS WITH SHREDDED HARDWOOD MULCH TO A MINIMUM DEPTH OF THREE (3) INCHES UNLESS OTHERWISE DIRECTED.  9. ANY PLANT WHICH DIES, TURNS BROWN, OR DEFOLIATES (PRIOR TO TOTAL ACCEPTANCE OF THE ANY PLANT WHICH DIES, TURNS BROWN, OR DEFOLIATES (PRIOR TO TOTAL ACCEPTANCE OF THE WORK) SHALL BE PROMPTLY REMOVED FROM THE SITE AND REPLACED WITH MATERIAL OF THE SAME SPECIES, QUANTITY AND SIZE MEETING ALL PLANT LIST SPECIFICATIONS.  10. THE CONTRACTOR IS RESPONSIBLE FOR FULLY MAINTAINING ALL PLANT MATERIALS (INCLUDING, BUT THE CONTRACTOR IS RESPONSIBLE FOR FULLY MAINTAINING ALL PLANT MATERIALS (INCLUDING, BUT NOT LIMITED TO: WATERING, SPRAYING, MULCHING, FERTILIZING, AND REMOVAL OF STAKES AND GUYS) AND LAWN AREAS UNTIL THE WORK IS ACCEPTED IN TOTAL BY THE OWNER.  11. THE CONTRACTOR SHALL COMPLETELY GUARANTEE ALL PLANT MATERIAL FOR A PERIOD OF ONE THE CONTRACTOR SHALL COMPLETELY GUARANTEE ALL PLANT MATERIAL FOR A PERIOD OF ONE (1) YEAR, BEGINNING ON THE DATE OF TOTAL ACCEPTANCE. THE CONTRACTOR SHALL PROMPTLY MAKE ALL REPLACEMENTS BEFORE THE END OF THE GUARANTEE PERIOD. 12. ALL AREAS DISTURBED BY UTILITY INSTALLATION AND SITE GRADING ACTIVITY SHALL RECEIVE ALL AREAS DISTURBED BY UTILITY INSTALLATION AND SITE GRADING ACTIVITY SHALL RECEIVE APPROVED TOPSOIL (TO A , UNLESS OTHERWISE SPECIFIED BY THE GOVERNING MUNICIPALITY), BE FINE GRADED, SEEDED, " COMPACTED DEPTH OF 4 MULCHED AND WATERED UNTIL A HEALTHY STAND OF GRASS IS OBTAINED. 13. ALL TOPSOIL SHALL BE SCREENED, FREE OF STONES AND SHALL HAVE THE FOLLOWING MINIMUM ALL TOPSOIL SHALL BE SCREENED, FREE OF STONES AND SHALL HAVE THE FOLLOWING MINIMUM REQUIREMENTS:  13.1. AN ORGANIC CONTENT OF 6-20% AN ORGANIC CONTENT OF 6-20% 13.2. SOIL ACIDITY RANGE OF pH 6.0 TO Ph 6.8  SOIL ACIDITY RANGE OF pH 6.0 TO Ph 6.8  13.3. SOLUBLE SALTS OF 1000 PPM OR LESS  SOLUBLE SALTS OF 1000 PPM OR LESS  14. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING, AT THEIR EXPENSE, A CERTIFIED SOIL TEST THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING, AT THEIR EXPENSE, A CERTIFIED SOIL TEST ANALYSIS OF ON SITE AND / OR IMPORTED TOPSOIL. TOPSOIL ANALYSIS TO INCLUDE THE FOLLOWING DATA: 14.1. PH FACTOR.  PH FACTOR.  14.2. MECHANICAL ANALYSIS, INCLUDING SEIVE ANALYSIS. MECHANICAL ANALYSIS, INCLUDING SEIVE ANALYSIS. 14.3. PERCENTAGE OF ORGANIC CONTENT BY WEIGHT .  PERCENTAGE OF ORGANIC CONTENT BY WEIGHT .  14.4. NUTRIENT LEVELS INCLUDING NITROGEN, PHOSPHOROUS AND POTASSIUM  NUTRIENT LEVELS INCLUDING NITROGEN, PHOSPHOROUS AND POTASSIUM  15. SHOULD TESTS AND ANALYSIS INDICATE THAT SOIL PROPOSED FOR USE IS DEFICIENT IN ANY OF SHOULD TESTS AND ANALYSIS INDICATE THAT SOIL PROPOSED FOR USE IS DEFICIENT IN ANY OF THE ABOVE REQUIREMENTS; A SYSTEM OF AMELIORATING MAY BE PROPOSED FOR APPROVAL. ANY SYSTEM PROPOSED SHALL PROVIDE FOR AN ACIDITY RANGE OF Ph 6.0 TO 6.8 INCLUSIVE.  16. PLANTING MIX FOR PLANT PITS SHALL BE COMPOSED OF 2 PARTS IMPORTED OR ON-SITE SCREENED PLANTING MIX FOR PLANT PITS SHALL BE COMPOSED OF 2 PARTS IMPORTED OR ON-SITE SCREENED TOPSOIL AND 1 PART COMPOST. THE RATIO OF TOPSOIL TO COMPOST IS SUBJECT TO CHANGE BASED ON THE TESTING RESULTS FOR TOPSOIL.  17. LOCATIONS OF EXISTING BURIED UTILITIES SHOWN ON THE PLAN ARE BASED UPON BEST AVAILABLE LOCATIONS OF EXISTING BURIED UTILITIES SHOWN ON THE PLAN ARE BASED UPON BEST AVAILABLE INFORMATION AND ARE TO BE CONSIDERED APPROXIMATE. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THE LOCATIONS OF ALL UNDERGROUND UTILITY LINES ADJACENT TO THE WORK AREA. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING ANY AND ALL DAMAGE TO UTILITIES, STRUCTURES AND SITE APPURTENANCES, ETC., WHICH OCCURS AS A RESULT OF THE LANDSCAPE INSTALLATION.  18. THE CONTRACTOR IS RESPONSIBLE FOR INSTALLING ALL PLANT MATERIAL PER DETAILS. ANY THE CONTRACTOR IS RESPONSIBLE FOR INSTALLING ALL PLANT MATERIAL PER DETAILS. ANY DEVIATIONS FROM THE DETAIL MUST BE APPROVED BY THE OWNER'S REPRESENTATIVE OR LANDSCAPE ARCHITECT PRIOR TO INSTALLATION.  19. UPON FINAL ACCEPTANCE OF THE LANDSCAPE INSTALLATION, THE OWNER WILL ASSUME UPON FINAL ACCEPTANCE OF THE LANDSCAPE INSTALLATION, THE OWNER WILL ASSUME MAINTENANCE OF THE LANDSCAPED AREAS. 20. EXISTING TREES TO REMAIN SHALL BE PROTECTED BY INSTALLING A TEMPORARY FENCE AT THE EXISTING TREES TO REMAIN SHALL BE PROTECTED BY INSTALLING A TEMPORARY FENCE AT THE OUTER LIMITS OF THE TREE CANOPY.
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FIRST YEAR MAINTENANCE OPERATIONS SUCCESSFUL ESTABLISHMENT OF BIORETENTION AREAS REQUIRES THAT THE FOLLOWING TASKS BE UNDERTAKEN IN THE FIRST YEAR FOLLOWING INSTALLATION:  INITIAL INSPECTIONS. FOR THE FIRST 6 MONTHS FOLLOWING CONSTRUCTION, THE SITE   SHOULD BE INSPECTED AT LEAST TWICE AFTER STORM EVENTS THAT EXCEED 1/2 INCH OF   RAINFALL.  SPOT RESEEDING. INSPECTORS SHOULD LOOK FOR BARE OR ERODING AREAS IN THE   CONTRIBUTING DRAINAGE AREA OR AROUND THE BIORETENTION AREA, AND MAKE SURE THEY   ARE IMMEDIATELY STABILIZED WITH GRASS COVER.  FERTILIZATION. ONE-TIME, SPOT FERTILIZATION MAY BE NEEDED FOR INITIAL PLANTINGS.  WATERING. WATERING IS NEEDED ONCE A WEEK DURING THE FIRST 2 MONTHS, AND THEN   AS NEEDED DURING FIRST GROWING SEASON (APRIL-OCTOBER), DEPENDING ON RAINFALL.  REMOVE AND REPLACE DEAD PLANTS. SINCE UP TO 10% OF THE PLANT STOCK MAY DIE   OFF IN THE FIRST YEAR, CONSTRUCTION CONTRACTS SHOULD INCLUDE A CARE AND   REPLACEMENT WARRANTY TO ENSURE THAT VEGETATION IS PROPERLY ESTABLISHED AND   SURVIVES DURING THE FIRST GROWING SEASON FOLLOWING CONSTRUCTION. THE TYPICAL   THRESHOLDS BELOW WHICH REPLACEMENT IS REQUIRED ARE 85% SURVIVAL OF PLANT   MATERIAL AND 100% SURVIVAL OF TREES. MAINTENANCE INSPECTIONS IT IS HIGHLY RECOMMENDED THAT A SPRING MAINTENANCE INSPECTION AND CLEANUP BE CONDUCTED AT EACH BIORETENTION AREA. THE FOLLOWING IS A LIST OF SOME OF THE KEY MAINTENANCE PROBLEMS TO LOOK FOR:  CHECK TO SEE IF 75% TO 90% COVER (MULCH PLUS VEGETATIVE COVER) HAS BEEN   ACHIEVED IN THE BED, AND MEASURE THE DEPTH OF THE REMAINING MULCH.  CHECK FOR SEDIMENT BUILDUP AT CURB CUTS, GRAVEL DIAPHRAGMS OR PAVEMENT EDGES   THAT PREVENTS FLOW FROM GETTING INTO THE BED, AND CHECK FOR OTHER SIGNS OF   BYPASSING.  CHECK FOR ANY WINTER- OR SALT-KILLED VEGETATION, AND REPLACE IT WITH HARDIER   SPECIES.  NOTE PRESENCE OF ACCUMULATED SAND, SEDIMENT AND TRASH IN THE PRE-TREATMENT CELL   OR FILTER BEDS, AND REMOVE IT.  INSPECT BIORETENTION SIDE SLOPES AND GRASS FILTER STRIPS FOR EVIDENCE OF ANY RILL OR   GULLY EROSION, AND REPAIR IT.  CHECK THE BIORETENTION BED FOR EVIDENCE OF MULCH FLOTATION, EXCESSIVE PONDING,   DEAD PLANTS OR CONCENTRATED FLOWS, AND TAKE APPROPRIATE REMEDIAL ACTION.  CHECK INFLOW POINTS FOR CLOGGING, AND REMOVE ANY SEDIMENT.  LOOK FOR ANY BARE SOIL OR SEDIMENT SOURCES IN THE CONTRIBUTING DRAINAGE AREA,   AND STABILIZE THEM IMMEDIATELY.  CHECK FOR CLOGGED OR SLOW-DRAINING SOIL MEDIA, A CRUST FORMED ON THE TOP LAYER,   INAPPROPRIATE SOIL MEDIA, OR OTHER CAUSES OF INSUFFICIENT FILTERING TIME, AND   RESTORE PROPER FILTRATION CHARACTERISTICS. MAINTENANCE OF BIORETENTION AREAS SHOULD BE INTEGRATED INTO ROUTINE LANDSCAPE MAINTENANCE TASKS. IF LANDSCAPING CONTRACTORS WILL BE EXPECTED TO PERFORM MAINTENANCE, THEIR CONTRACTS SHOULD CONTAIN SPECIFICS ON UNIQUE BIORETENTION LANDSCAPING NEEDS, SUCH AS MAINTAINING ELEVATION DIFFERENCES NEEDED FOR PONDING, PROPER MULCHING, SEDIMENT AND TRASH REMOVAL, AND LIMITED USE OF FERTILIZERS AND PESTICIDES. A CUSTOMIZED MAINTENANCE SCHEDULE MUST BE PREPARED FOR EACH BIORETENTION FACILITY, SINCE THE MAINTENANCE TASKS WILL DIFFER DEPENDING ON THE SCALE OF BIORETENTION, THE LANDSCAPING TEMPLATE CHOSEN, AND THE TYPE OF SURFACE COVER. A GENERALIZED SUMMARY OF COMMON MAINTENANCE TASKS AND THEIR FREQUENCY IS PROVIDED IN TABLE 1. THE MOST COMMON NON-ROUTINE MAINTENANCE PROBLEM INVOLVES STANDING WATER. IF WATER REMAINS ON THE SURFACE FOR MORE THAN 48 HOURS AFTER A STORM, ADJUSTMENTS TO THE GRADING MAY BE NEEDED OR UNDERDRAIN REPAIRS MAY BE NEEDED. THE SURFACE OF THE FILTER BED SHOULD ALSO BE CHECKED FOR ACCUMULATED SEDIMENT OR A FINE CRUST THAT BUILDS UP AFTER THE FIRST SEVERAL STORM EVENTS. THERE ARE SEVERAL METHODS THAT CAN BE USED TO REHABILITATE THE FILTER (TRY THE EASIEST THINGS FIRST, AS LISTED BELOW):  OPEN THE UNDERDRAIN OBSERVATION WELL OR CLEANOUT AND POUR IN WATER TO VERIFY   THAT THE UNDERDRAINS ARE FUNCTIONING AND NOT CLOGGED OR OTHERWISE IN NEED OF   REPAIR. THE PURPOSE OF THIS CHECK IS TO SEE IF THERE IS STANDING WATER ALL THE WAY   DOWN THROUGH THE SOIL. IF THERE IS STANDING WATER ON TOP, BUT NOT IN THE   UNDERDRAIN, THEN THERE IS A CLOGGED SOIL LAYER. IF THE UNDERDRAIN AND STAND PIPE   INDICATES STANDING WATER, THEN THE UNDERDRAIN MUST BE CLOGGED AND WILL NEED TO   BE SNAKED.  REMOVE ACCUMULATED SEDIMENT WHEN IT EXCEEDS 3 INCHES OF SAND INTO THE UPPER   8 TO 12 INCHES OF SOIL.  INSTALL SAND WICKS FROM 3 INCHES BELOW THE SURFACE TO THE UNDERDRAIN LAYER. THIS   REDUCES THE AVERAGE CONCENTRATION OF FINES IN THE MEDIA BED AND PROMOTES   QUICKER DRAWDOWN TIMES. SAND WICKS CAN BE INSTALLED BY EXCAVATING OR   AUGERING (USING A TREE AUGER OR SIMILAR TOOL) DOWN TO THE GRAVEL STORAGE ZONE TO   CREATE VERTICAL COLUMNS WHICH ARE THEN FILLED WITH A CLEAN OPEN-GRADED COARSE   SAND MATERIAL (ASTM C-33 CONCRETE SAND OR SIMILAR APPROVED SAND MIX FOR   BIORETENTION MEDIA). A SUFFICIENT NUMBER OF WICK DRAINS OF SUFFICIENT DIMENSION   SHOULD BE INSTALLED TO MEET THE DESIGN DEWATERING TIME FOR THE FACILITY.  REMOVE AND REPLACE SOME OR ALL OF THE SOIL MEDIA.
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FIRST YEAR MAINTENANCE OPERATIONS SUCCESSFUL ESTABLISHMENT OF BIORETENTION AREAS REQUIRES THAT THE FOLLOWING TASKS BE UNDERTAKEN IN THE FIRST YEAR FOLLOWING INSTALLATION:  INITIAL INSPECTIONS. FOR THE FIRST 6 MONTHS FOLLOWING CONSTRUCTION, THE SITE   SHOULD BE INSPECTED AT LEAST TWICE AFTER STORM EVENTS THAT EXCEED 1/2 INCH OF   RAINFALL.  SPOT RESEEDING. INSPECTORS SHOULD LOOK FOR BARE OR ERODING AREAS IN THE   CONTRIBUTING DRAINAGE AREA OR AROUND THE BIORETENTION AREA, AND MAKE SURE THEY   ARE IMMEDIATELY STABILIZED WITH GRASS COVER.  FERTILIZATION. ONE-TIME, SPOT FERTILIZATION MAY BE NEEDED FOR INITIAL PLANTINGS.  WATERING. WATERING IS NEEDED ONCE A WEEK DURING THE FIRST 2 MONTHS, AND THEN   AS NEEDED DURING FIRST GROWING SEASON (APRIL-OCTOBER), DEPENDING ON RAINFALL.  REMOVE AND REPLACE DEAD PLANTS. SINCE UP TO 10% OF THE PLANT STOCK MAY DIE   OFF IN THE FIRST YEAR, CONSTRUCTION CONTRACTS SHOULD INCLUDE A CARE AND   REPLACEMENT WARRANTY TO ENSURE THAT VEGETATION IS PROPERLY ESTABLISHED AND   SURVIVES DURING THE FIRST GROWING SEASON FOLLOWING CONSTRUCTION. THE TYPICAL   THRESHOLDS BELOW WHICH REPLACEMENT IS REQUIRED ARE 85% SURVIVAL OF PLANT   MATERIAL AND 100% SURVIVAL OF TREES. MAINTENANCE INSPECTIONS IT IS HIGHLY RECOMMENDED THAT A SPRING MAINTENANCE INSPECTION AND CLEANUP BE CONDUCTED AT EACH BIORETENTION AREA. THE FOLLOWING IS A LIST OF SOME OF THE KEY MAINTENANCE PROBLEMS TO LOOK FOR:  CHECK TO SEE IF 75% TO 90% COVER (MULCH PLUS VEGETATIVE COVER) HAS BEEN   ACHIEVED IN THE BED, AND MEASURE THE DEPTH OF THE REMAINING MULCH.  CHECK FOR SEDIMENT BUILDUP AT CURB CUTS, GRAVEL DIAPHRAGMS OR PAVEMENT EDGES   THAT PREVENTS FLOW FROM GETTING INTO THE BED, AND CHECK FOR OTHER SIGNS OF   BYPASSING.  CHECK FOR ANY WINTER- OR SALT-KILLED VEGETATION, AND REPLACE IT WITH HARDIER   SPECIES.  NOTE PRESENCE OF ACCUMULATED SAND, SEDIMENT AND TRASH IN THE PRE-TREATMENT CELL   OR FILTER BEDS, AND REMOVE IT.  INSPECT BIORETENTION SIDE SLOPES AND GRASS FILTER STRIPS FOR EVIDENCE OF ANY RILL OR   GULLY EROSION, AND REPAIR IT.  CHECK THE BIORETENTION BED FOR EVIDENCE OF MULCH FLOTATION, EXCESSIVE PONDING,   DEAD PLANTS OR CONCENTRATED FLOWS, AND TAKE APPROPRIATE REMEDIAL ACTION.  CHECK INFLOW POINTS FOR CLOGGING, AND REMOVE ANY SEDIMENT.  LOOK FOR ANY BARE SOIL OR SEDIMENT SOURCES IN THE CONTRIBUTING DRAINAGE AREA,   AND STABILIZE THEM IMMEDIATELY.  CHECK FOR CLOGGED OR SLOW-DRAINING SOIL MEDIA, A CRUST FORMED ON THE TOP LAYER,   INAPPROPRIATE SOIL MEDIA, OR OTHER CAUSES OF INSUFFICIENT FILTERING TIME, AND   RESTORE PROPER FILTRATION CHARACTERISTICS. MAINTENANCE OF BIORETENTION AREAS SHOULD BE INTEGRATED INTO ROUTINE LANDSCAPE MAINTENANCE TASKS. IF LANDSCAPING CONTRACTORS WILL BE EXPECTED TO PERFORM MAINTENANCE, THEIR CONTRACTS SHOULD CONTAIN SPECIFICS ON UNIQUE BIORETENTION LANDSCAPING NEEDS, SUCH AS MAINTAINING ELEVATION DIFFERENCES NEEDED FOR PONDING, PROPER MULCHING, SEDIMENT AND TRASH REMOVAL, AND LIMITED USE OF FERTILIZERS AND PESTICIDES. A CUSTOMIZED MAINTENANCE SCHEDULE MUST BE PREPARED FOR EACH BIORETENTION FACILITY, SINCE THE MAINTENANCE TASKS WILL DIFFER DEPENDING ON THE SCALE OF BIORETENTION, THE LANDSCAPING TEMPLATE CHOSEN, AND THE TYPE OF SURFACE COVER. A GENERALIZED SUMMARY OF COMMON MAINTENANCE TASKS AND THEIR FREQUENCY IS PROVIDED IN TABLE 1. THE MOST COMMON NON-ROUTINE MAINTENANCE PROBLEM INVOLVES STANDING WATER. IF WATER REMAINS ON THE SURFACE FOR MORE THAN 48 HOURS AFTER A STORM, ADJUSTMENTS TO THE GRADING MAY BE NEEDED OR UNDERDRAIN REPAIRS MAY BE NEEDED. THE SURFACE OF THE FILTER BED SHOULD ALSO BE CHECKED FOR ACCUMULATED SEDIMENT OR A FINE CRUST THAT BUILDS UP AFTER THE FIRST SEVERAL STORM EVENTS. THERE ARE SEVERAL METHODS THAT CAN BE USED TO REHABILITATE THE FILTER (TRY THE EASIEST THINGS FIRST, AS LISTED BELOW):  OPEN THE UNDERDRAIN OBSERVATION WELL OR CLEANOUT AND POUR IN WATER TO VERIFY   THAT THE UNDERDRAINS ARE FUNCTIONING AND NOT CLOGGED OR OTHERWISE IN NEED OF   REPAIR. THE PURPOSE OF THIS CHECK IS TO SEE IF THERE IS STANDING WATER ALL THE WAY   DOWN THROUGH THE SOIL. IF THERE IS STANDING WATER ON TOP, BUT NOT IN THE   UNDERDRAIN, THEN THERE IS A CLOGGED SOIL LAYER. IF THE UNDERDRAIN AND STAND PIPE   INDICATES STANDING WATER, THEN THE UNDERDRAIN MUST BE CLOGGED AND WILL NEED TO   BE SNAKED.  REMOVE ACCUMULATED SEDIMENT WHEN IT EXCEEDS 3 INCHES OF SAND INTO THE UPPER   8 TO 12 INCHES OF SOIL.  INSTALL SAND WICKS FROM 3 INCHES BELOW THE SURFACE TO THE UNDERDRAIN LAYER. THIS   REDUCES THE AVERAGE CONCENTRATION OF FINES IN THE MEDIA BED AND PROMOTES   QUICKER DRAWDOWN TIMES. SAND WICKS CAN BE INSTALLED BY EXCAVATING OR   AUGERING (USING A TREE AUGER OR SIMILAR TOOL) DOWN TO THE GRAVEL STORAGE ZONE TO   CREATE VERTICAL COLUMNS WHICH ARE THEN FILLED WITH A CLEAN OPEN-GRADED COARSE   SAND MATERIAL (ASTM C-33 CONCRETE SAND OR SIMILAR APPROVED SAND MIX FOR   BIORETENTION MEDIA). A SUFFICIENT NUMBER OF WICK DRAINS OF SUFFICIENT DIMENSION   SHOULD BE INSTALLED TO MEET THE DESIGN DEWATERING TIME FOR THE FACILITY.  REMOVE AND REPLACE SOME OR ALL OF THE SOIL MEDIA.
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ADD REINFORCEMENT PLANTING TO MAINTAIN DESIRED THE VEGETATION DENSITY REMOVE INVASIVE PLANTS USING RECOMMENDED CONTROL METHODS STABILIZE THE CONTRIBUTING DRAINAGE AREA TO PREVENT EROSION
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