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STABILIZATION, SEE DETAIL 7/C8

WHITMAN ROAD
CENTERLINE ALIGNMENT &
ARBITRARY STATIONING,
SEE PROFILES ON SHEETS
C1 & Cb5.

INTERSECTION OF CULVERT
WALL @ ROAD ¢ STA 1+91.19

PROPOSED GUARDRAIL, BEGIN
STA 14+74.17 RT 16.0°

BEGINNING OF ROAD ¢ CURVE
STA 1+95.15

PROPOSED 16’ WIDE PRECAST CONCRETE BOX CULVERT,
BY CONCRETE SYSTEMS, INC OR APPROVED EQUAL

PROPOSED CORNER OF CULVERT
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AND APRON, SEE DETAIL 4/C8

STUMP FROM REMOVED TREE TO BE KEYED
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PROPOSED CORNER OF CULVERT
STA 14+99.50 LT 31.01°

RIP RAP SLOPE STABILIZATION, SEE
DETAIL 8/C8

PROPOSED GUARDRAIL, END
STA 2+421.97 LT 40.0°

NEW 12" HDPE CULVERT
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PROJECT INFORMATION

PROJECT FILE NO.: N/A

PROJECT DESCRIPTION: WHITMAN ROAD CULVERT REPLACEMENT
BRIDGE DESIGN LOADING: HL—93

SURVEY: BY GUNTLOW & ASSOCIATES, INC.

ELEVATION REFERENCE: NAVD88

BENCH MARK: CHRISNIK NAIL IN U-POLE #2, ELEV=1240.10

COMMONWEALTH OF MASSACHUSETTS
MassDOT, Highway Division
CONCEPTUAL DESIGN IS ACCEPTABLE
TO MASSDOT FOR CONTRACTING
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ﬂ Chapter 85 Section 35 Review and Approval
PROPOSED FULL DEPTH PAVEMENT I] IN ACCORDANCE AND COMPLIANCE WITH THE REQUIREMENTS OF CHAPTER 85 SECTION 35 OF
PC STA 144+67 ROADWAY CENTERLINE ELEV.=1240.10’ PROPOSED GUARDRAIL, TYP.— PROPOSED ﬂ CREST OF ROAD = 1240.10° THE MASSACHUSETTS GENERAL LAWS, THE CONTRACTOR SHALL SUBMIT TO THE
ROADWAY : MASSACHUSETTS DEPARTMENT OF TRANSPORTATION ALL CONSTRUCTION DRAWINGS AND DESIGN
PROPOSED 16’ WIDE. 6'=0" | MATCH = =] CALCULATIONS THAT SHALL BE USED TO FABRICATE AND CONSTRUCT THE STRUCTURE
! EXISTING GRADE I] EXISTING) DENOTED ON THESE PLANS FOR REVIEW AND APPROVAL. THIS APPROVAL SHALL CONSTITUTE
RISE PRECAST CONCRETE 241t PAVED THE FINAL APPROVAL AS STIPULATED BY CHAPTER 85 SECTION 35 OF THE MASSACHUSETTS
BOX CULVERT GENERAL LAWS.
EDGE OF PAVEMENT = 1239.90" EDGE OF PAVEMENT = 1239.90° THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE ADEQUACY AND ACCURACY THEREOF AND
_ _ , SHALL NOT COMMENCE ANY FABRICATION UNTIL THEY HAVE MADE THE REQUIRED
1240 100 YEAR FLOOD EL. 123987 - 0.83% — 1240 100—YEAR FLOOD ELEVATION MEASUREMENTS ON THE ACTUAL STRUCTURE AND THE SUBMITTED SHOP DRAWINGS HAVE
0.45% - BEEN APPROVED BY THE ENGINEER. SHOP DRAWINGS SHALL STATE THAT THE EXISTING
' ELEV=1239.87 DIMENSIONS, ANGLES, ELEVATIONS AND FIELD CONDITIONS HAVE BEEN FIELD VERIFIED BY THE
— CONTRACTOR.
PROPOSED PRECAST CONCRETE [ COMPATTED GRAVEL, T OF THE. WORK. FIELD CONDITIONS MAY EXIST WHICH DEVIATE FROM THE TVRICAL AND
A BOX CU'—\,/ERT W'T",' TéPERED THEORETICAL DIMENSIONS SHOWN ON THE PLANS. THE CONTRACTOR SHALL BE SOLELY
ENDS (16" WIDE, 6'—0" RISE) RESPONSIBLE FOR FABRICATION AND FIT OF THEIR WORK.
|
PROPOSED LCW CHORD
ELEV.=1237.53 FREEBOARD |TO 10—YEAR PROPOSED STREAMBED
FLOOD ELEV, = INVERT = 1233.8’
10=YEAR FLOOD
ELEV.=1235,74 10 YEAR DESIGN FLOOD
1235 1235 ELEVATION
FLOW —————— =
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— ' \ INVERT = 1233.25
- / FoR P —_— [
STREAMBED
P MARCH 13, 2026 ISSUED FOR BRIDGE DIVISION REVIEW
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INVERT = 1231.8’ P e D , ’ — PROPOSED
CRUSHED STONE FOR |BRIDGE FOUNDATION ~— " o ¢ L, lCII\IL{/LE\éETRT
— . ] L
1230 1230 1231.25’ PROPOSED CULVERT
CLAY CHECK DAM AROUND —
PERIMETER OF CULVERT AT HAN C O C l’<
INLET END, UCS SM—-SC,
SEE SPECIFICATIONS ENGINEER OF RECORD \/\/H |TMAN F\)OAD
=_ 4
4 DEEP CUTOFF WALL, TYP. *GUARDRAIL & CURB NOT , " OVER KINDERHOOK CREEK
SHOWN FOR CLARITY 4" DEEP CUTOFF WALL,
TP MASSACHUSETTS DEPARTMENT OF TRANSPORTATION
HIGHWAY DIVISION
1226 . . . ; . 1226 . e 10 PARK PLAZA BOSTON, MASS
0475 1400 1425 1+50 5400 2+25 2+50 2+75 0450 0+75 1400 1+25 1450 GUNTLOW & ASSOCIATES, INC.
ENGINEERS ¢« SURVEYORS * ARCHITECTS
° ° ° ° ° 55 NORTH STREET
m Profile Along Centerline of Whitman Road m Profile Along Kinderhook Creek s o
. . . . 413-458-2712 FAX STATE BRIDGE ENGINEER CHIEF ENGINEER
w Horizontal 1" = 20'": Vertical 1" =2 W Horizontal 1" = 20'": Vertical 1" =2
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General Notes

1. TOPOGRAPHICAL BASE PLAN PREPARED FROM LAND SURVEY PERFORMED BY GUNTLOW & ASSOCIATES, INC. IN
NOVEMBER 2024 AND GPS INFORMATION. THE DATUM IS MASSACHUSETTS STATE PLANE AND NAVD 1988.

2. WORK SHALL NOT PROCEED WITHOUT WRITTEN APPROVAL FROM THE TOWN OF HANCOCK.

3. LOCATIONS OF UNDERGROUND UTILITIES ARE SHOWN IN AN APPROXIMATE WAY, BASED ONLY ON AVAILABLE
RECORD DATA. ADDITIONAL UTILITIES MAY EXIST. PRIOR TO CONSTRUCTION, CONTRACTOR SHALL CALL "DIG SAFE”
AT 811 AND HAVE ALL UTILITIES MARKED ON THE GROUND. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
DETERMINING THE EXACT LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING WORK. THE CONTRACTOR
AGREES TO BE FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE OCCASIONED BY HIS/HER
FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND ALL UTILITIES. WORK SHALL NOT PROCEED WITHOUT WRITTEN
APPROVAL FROM THE TOWN OF HANCOCK.

4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR A THOROUGH SITE EXAMINATION TO DETERMINE THE EXTENT OF
DEMOLITION NECESSARY TO PREPARE THE SITE FOR CONSTRUCTION AND SHALL VERIFY ALL ITEMS TO BE
DEMOLISHED OR SALVAGED WITH THE CONTRACTOR PRIOR TO BEGINNING WORK. THE CONTRACTOR SHALL VERIFY ALL
DIMENSIONS IN THE FIELD.

5. CARE SHALL BE TAKEN NOT TO DAMAGE ANY ITEMS DESIGNATED TO REMAIN; REPAIR OR REPLACEMENT OF
DAMAGED ITEMS DESIGNATED TO REMAIN SHALL BE AT THE CONTRACTORS' EXPENSE.

6. THE CONTRACTOR SHALL PROTECT EXISTING TREES TO REMAIN WITH WOOD BOARD TRUNK PROTECTION AND
SNOW FENCING.

7. THE CONTRACTOR SHALL COORDINATE ALL CONSTRUCTION ACTIVITIES WITH THE ENGINEER, OWNER AND TOWN AS
APPLICABLE. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS IN THE FIELD.

8. EROSION CONTROL MEASURES SHALL CONFORM TO THE DETAILS AND NOTES RELATING TO EROSION CONTROL.
9. PURSUANT TO MASSACHUSETTS GENERAL LAWS, CHAPTER 82A, THE CONTRACTOR WILL BE RESPONSIBLE FOR
OBTAINING THE NECESSARY TRENCH EXCAVATION PERMIT FROM THE TOWN OF HANCOCK IF APPLICABLE. ALL
TRENCH RELATED WORK SHALL BE IN CONFORMANCE TO THE APPLICABLE SECTIONS OF MASSACHUSETTS GENERAL
LAW.

10. CONTRACTOR TO COORDINATE LOCATION AND SIZE OF STAGING AND LAY DOWN AREAS ON SITE WITH OWNER
AND APPLICANT.

11. CONTRACTOR TO MAINTAIN NORMAL WORK HOURS BETWEEN 7AM AND SPM OR AS SET FORTH BY THE TOWN OF
HANCOCK.

12. RETURN ALL DISTURBED AREAS TO ORIGINAL OR BETTER CONDITION. FINE GRADE, SEED AND MULCH OR FINISH
AS SHOWN ON THE PLANS, ALL DISTURBED AREAS.

13. ALL BACKFILL SHALL BE COMPACTED TO AT LEAST 95% OF THE OPTIMUM DENSITY AS MEASURED BY THE
MODIFIED PROCTOR PROCEDURE.

14. IF THERE ARE REVISIONS TO APPROVED PLANS, THE CONTRACTOR SHALL SUBMIT THESE CHANGES TO THE
ENGINEER OF RECORD AND MASSDOT FOR REVIEW AND APPROVAL PRIOR TO CONSTRUCTION.

Erosion Control Requirements

Box Culvert Specifications

1. NO VEGETATION SHALL BE CLEARED FROM THE WORK AREA UNTIL IMMEDIATELY PRIOR TO COMMENCEMENT OF
WORK TO AVOID UNNECESSARY EROSION.

2. APPROPRIATE EROSION CONTROL MEASURES SHALL BE IN PLACE PRIOR TO AND DURING THE PHASES OF
CONSTRUCTION TO ADEQUATELY PREVENT SEDIMENT FROM LEAVING THE WORK SITE.

3. ALL WORK IN AREAS SUBJECT TO EROSION SHALL BE PERFORMED IN A TIMELY MANNER AFFECTING AS SMALL AN
AREA AS THE WORK ALLOWS.

4. AREAS TYPICALLY REQUIRING EROSION CONTROL MEASURES INCLUDE: THE TOE OF THE EXCAVATIONS, SLOPES,
FILLS AND STOCKPILES, CHECK DAMS IN DRAINAGE SWALES, DITCHES, ETC., AND SILTATION BARRIERS AROUND STORM
DRAIN INLET STRUCTURES.

5. SILTATION BASINS SHALL BE CONSTRUCTED FOR THE PURPOSE OF SETTLING OUT SEDIMENT IN ANY DE-WATERING
DISCHARGE.

6. SHOULD PRESENT EROSION CONTROL MEASURES BE JUDGED INADEQUATE, ADDITIONAL MEASURES SHALL BE
INCORPORATED AS DIRECTED BY THE ENGINEER.

7. THE AREAS OF CONSTRUCTION SHALL REMAIN IN A STABLE CONDITION AT THE CLOSE OF EACH CONSTRUCTION
DAY. EROSION AND SEDIMENT CONTROL DEVICES SHALL BE INSPECTED AFTER EACH STORM EVENT AND REPAIRED OR
REPLACED AS NECESSARY. ANY ACCUMULATED SILT ADJACENT TO EROSION BARRIERS SHALL BE REMOVED.

8. AN ADDITIONAL STOCKPILE OF EROSION CONTROL MATERIALS IS TO BE STORED ON-SITE IN AN AREA THAT ALLOWS
RETRIEVING EROSION CONTROL MATERIALS READILY OBTAINABLE. THE AMOUNT OF STORED EROSION CONTROL
MATERIALS IS NOT TO BE LESS THEN 15 % OF MATERIALS USED FOR THE ENTIRE PROJECT. STORED MATERIALS ARE
TO BE MADE UP OF SIMILAR MATERIALS USED DURING INITIAL INSTALLATION.

9. ALL EQUIPMENT ON THE PROJECT WILL BE MAINTAINED IN A CLEAN AND WELL-FUNCTIONING STATE TO AVOID OR
MINIMIZE CONTAMINATION FROM AUTOMOTIVE FLUIDS. ALL EQUIPMENT SHALL BE CHECKED DAILY FOR LEAKS. ANY
LEAKING HYDRAULIC LINES, CYLINDERS, OR ANY OTHER COMPONENTS SHALL BE REPAIRED IMMEDIATELY. EQUIPMENT
TRAFFIC ON SITE SHALL BE MINIMIZED INSOFAR AS POSSIBLE.

10. ALL DISTURBED AREAS WILL BE SEEDED AND MULCHED UPON COMPLETION OF WORK.

11. WORK SHALL CONFORM TO THE CONDITIONS AND APPROVED PLANS OF THE HANCOCK CONSERVATION COMMISSION.

Sequence of Construction:

1. PRIOR TO BEGINNING CONSTRUCTION, EROSION CONTROL BARRIERS SHALL BE INSTALLED DOWNGRADIENT OF WORK
AREAS, SLOPES, AS SHOWN ON, BUT NOT LIMITED TO THIS PLAN.

2. EROSION CONTROL SHALL CONSIST OF SILT SOCK TYPE BARRIERS STAKED AS SHOWN ON DETAIL. AN ADDITIONAL
STOCKPILE OF EROSION CONTROL MATERIALS IS TO BE STORED ON-SITE IN AN AREA THAT ALLOWS RETRIEVING
EROSION CONTROL MATERIALS READILY OBTAINABLE. THE AMOUNT OF STORED EROSION CONTROL MATERIALS IS NOT
TO BE LESS THAN 15% OF MATERIALS USED FOR THE ENTIRE PROJECT. STORED MATERIALS ARE TO BE MADE UP OF

SIMILAR MATERIALS USED DURING INITIAL PRODUCTION. ADDITIONAL EROSION CONTROL MEASURES SHALL BE INSTALLED,

AS REQUIRED BY THE SITE CONDITIONS AND/OR ENGINEER. THE CONTRACTOR WILL INFORM ALL WORKERS ABOUT THE
PROVISIONS OF THE EROSION AND SEDIMENT CONTROL PLAN AND SEEK THEIR COOPERATION IN AVOIDING THE
DISTURBANCE OF THESE CONTROL MEASURES. ALL EROSION CONTROL AND SEDIMENT CONTROL MEASURES SHALL BE
INSPECTED AND REPAIRED AT THE END OF EACH WORKING DAY AND AFTER EACH STORM EVENT.

3. APPROPRIATE TRAFFIC CONTROL BARRIERS SHALL BE INSTALLED AT BOTH ENDS OF ROAD DURING HOURS OF
CONSTRUCTION. THE CONTRACTOR SHALL PROVIDE A TRAFFIC MANAGEMENT PLAN TO THE OWNER, FIRE CHIEF AND
ENGINEER FOR APPROVAL PRIOR TO IMPLEMENTATION. IT IS ANTICIPATED THE ROAD WILL BE CLOSED EACH SIDE OF
THE MAIN WORK AREA FOR A DURATION OF TIME.

4. ADJACENT STREETS AND PAVED SITE AREAS SHALL BE KEPT FREE FROM DIRT BY SWEEPING, AS REQUIRED, TO
PREVENT/REDUCE TRACKING OR DUST OFFSITE FROM CONSTRUCTION VEHICLES AND ACTIVITIES.

5. INSTALL PHASE 1 SAND BAG COFFER DAMS TO DEWATER THE WORK AREA.

6. CLEAR AND GRUB AS SHOWN ON THE PLANS. SAVE TREE BUTT LOGS WITH ROOT BALLS FOR STREAM BANK
CONSTRUCTION.

7. EXCAVATE AND PREPARE FOR THE NEW CULVERT INSTALLATION.
8. INSTALL NEW CULVERT TOEWALL, SECTIONS, AND WINGWALLS.

9. IF CULVERT IS A 'TOP LID" STYLE, INSTALL NEW STREAM CROSS SECTION WITHIN THE CULVERT AT THIS TIME AND
THEN INSTALL TOP LIDS TO COMPLETE CULVERT INSTALLATION.

10. BACKFILL CULVERT SECTIONS AS REQUIRED.

11. CONSTRUCT NEW DOWNSTREAM CONNECTION FROM CULVERT TO EXISTING STREAM AND RELATED WETLAND
MITIGATION AREA.

12. CONSTRUCT NEW UPSTREAM CONNECTION FROM CULVERT TO POND.

13. REMOVE ADJACENT ROADWAY AREAS TO BE REPLACED AS A PART OF THIS PROJECT.

14. PARTIALLY REMOVE SANDBAG COFFER DAM TO ALLOW WATER TO FLOW IN NEW STREAM CHANNEL, SLOWLY. ONCE
STREAM FLOW IS STABILIZED, REMOVE PHASE 1 COFFER DAM AND START TO INSTALL PHASE 2 COFFER DAM IN FRONT
OF EXISTING CULVERT.

15. EXCAVATE AND REMOVE EXISTING CULVERT, BACKFILL, COMPACT SOIL AND GRAVEL TO PROPOSED PAVEMENT
SUBGRADE.

16. INSTALL GRAVEL BASE AND THE PAVEMENT BINDER COURSE AS SOON AS PRACTICAL TO FURTHER REDUCE
EROSION POTENTIAL.

17. INSTALL REQUIRED PLANTINGS FOR RIVER AND WETLAND RESTORATION.
18. INSTALL GUARD RAILS WHERE SHOWN ON THE PLANS.
19. INSTALL TOP COURSE PAVING AND STRIPING.

20. REMOVE EROSION CONTROL MEASURES ONCE VEGETATION HAS BEEN ADEQUATELY ESTABLISHED AND INSPECTED
AND APPROVED BY ENGINEER AND CONSERVATION COMMISSION.

1.

8.

SHAPE: THE SECTION IS A FOUR SIDED BOX SECTION WITH OPEN ENDS TO BE
MONOLITHICALLY CAST OF REINFORCED CONCRETE. THE INSIDE SURFACES SHALL BE
SMOOTH SO AS NOT TO RESTRICT FLOW THROUGH THE COMPLETED INSTALLATION.
CHAMFERRED 45° FILLETS (EITHER 8" OR 12") SHALL BE MONOLITHICALLY CAST IN ALL
FOUR INSIDE CORNERS.

SIZE:INTERNAL DIMENSIONS OF 16'—-0" WIDE BY 6" HIGH AND 55'—11 1/2" IN TOTAL
LENGTH WITH TAPERED END SECTIONS. THE ROOF AND FLOOR THICKNESS SHALL BE 147,
AND THE SIDEWALL SHALL BE 10" MIN. OR AS REQUIRED TO PROVIDE NECESSARY DESIGN
LOAD NEEDS. ALL ROOF SLAB REINFORCEMENT SHALL BE EPOXY COATED.

CULVERT JOINT: EACH JOINT SECTION SHALL HAVE A MALE AND FEMALE END WITH NOT
LESS THAN 1-1/2" OVERLAP. EACH SECTION SHALL HAVE ONE PREPLACED 1" DIAMETER
NEOPRENE GASKET CEMENTED TO JOINT SURFACE.

SUBMITTAL: SHOP DRAWINGS AND CALCULATIONS SHALL BE SUBMITTED TO THE ENGINEER
FOR APPROVAL SHOWING REINFORCEMENT SIZE AND LOCATION. DRAWINGS SHALL BE
STAMPED BY A MASSACHUSETTS REGISTERED PROFESSIONAL ENGINEER AND ACCOMPANIED
BY DESIGN CALCULATIONS. SUBMIT THREE (3) SETS WITH A CERTIFICATE OF DESIGN
STATING THAT THE DESIGN MEETS THE LOADING REQUIREMENTS FOR THE PROPOSED
PROJECT. THE CALCULATIONS SHALL BE PREPARED IN ACCORDANCE WITH THE AMERICAN
ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION (AASHTO) OFFICIALS LRFD BRIDGE
DESIGN SPECIFICATIONS, 10TH EDITION, 2024, FOR HL—93 LOADING, AND THE
MASSACHUSETTS DEPARTMENT OF TRANSPORTION BRIDGE MANUAL. DESIGN COMPUTATIONS
SHALL BE IN ENGLISH UNITS AND SHALL CONSIDER ALL LOADING AS APPROPRIATE DURING
FABRICATION, SHIPMENT, ERECTION, CONSTRUCTION, AND AFTER COMPLETION OF
CONSTRUCTION BASED UPON THESE CONSTRUCTION DRAWINGS.

INSPECTION:  THE QUALITY OF MATERIALS, THE PROCESS OF MANUFACTURE, AND THE FINISHED
BOX SECTIONS SHALL BE SUBJECT TO INSPECTION BY THE ENGINEER AND PURCHASER.

DELIVERY: THE BOX CULVERT SUPPLIER SHALL PROVIDE DELIVERY OF THE BOX CULVERT
SECTIONS, TOE WALLS AND THE WINGWALLS TO THE JOB SITE. THE DELIVERY OF THE
PRODUCTS SHALL BE COORDINATED WITH THE OWNER AND CONTRACTOR. THE CONTRACTOR
SHALL PROVIDE A CRANE FOR THE UNLOADING AND SETTING OF THE PRECAST PRODUCTS.
THE BOX CULVERT SUPPLIER SHALL PROVIDE THE USE OF ANY REQUIRED YOLK, SLINGS,
CABLES, LIFTING ANCHORS, ETC. REQUIRED FOR UNLOADING AND SETTING.

DESIGN CRITERIA:
DESIGN SPECIFICATION:  AASHTO HL-93 LOAD FACTOR DESIGN METHOD

MATERIAL PROPERTIES: STEEL REINFORCEMENT — ASTM A615, GRADE 60
EPOXY COATED STEEL REINFORCEMENT — ASTM A775 (FOR ROOF SLAB AND HEADWALLS)
CONCRETE MINIMUM COMPRESSIVE STRENGTH — 5000 PSI @ 28 DAYS
2” MINIMUM COVER OVER ALL REINFORCEMENT
4 — 8% ENTRAINED AIR

SOIL DATA:  UNIT WEIGHT — 120 LB/FT
RATIO OF LATERAL TO VERTICAL PRESSURE - 0.33
EXTERNAL WATER TABLE — AT 3 ABOVE BOX INVERT
SOIL BEARING CAPACITY — 2000 PSF

LOADING DATA: LOAD FACTOR: AASHTO "LRFD BRIDGE DESIGN SPECIFICATIONS”
HIGHWAY / TRUCK AXLE LOAD RATING — AASHTO HL-93
EARTH COVER — 0O MINIMUM, 2" MAXIMUM

TOLERANCES:

A. INTERNAL DIMENSIONS: SPAN=16'-0" +1/2"

RISE= 6'=0" +1/2"

WALL THICKNESS= + 1/4”

ROOF AND BASE THICKNESS= + 1/2”

VARIATION OF LAYING LENGTHS OF OPPOSITE SURFACES NOT TO BE MORE THAN 1/2”
LENGTH OF SECTION: + 1/2"

VARIATIONS IN THE REQUIRED SPACING OF THE REINFORCEMENT STEEL SHALL NOT BE MORE
THAN 2" AND ARE NOT CUMULATIVE

G. REINFORCEMENT COVER + 1/4”, —0”

mmo o w

DATE: THE DATE SHALL BE PLACED ON THE ENDS OF THE TWO TOP SLAP END SECTIONS.
A SHEET SHOWING SIZE AND CHARACTER OF NUMERALS WILL BE FURNISHED. THE DATE
USED SHALL BE THE LATEST YEAR OF CONTRACT COMPLETION.

Construction in Wetlands, Resource Areas and Buffer Zones

1. REGULATED WETLANDS AND BUFFER ZONES ARE AS DEFINED BY M.G.L. CH. 131, SEC. 40 WETLANDS
PROTECTION ACT AND AS SHOWN ON THE PLANS.

2. AS SHOWN ON THE PLANS, SEDIMENT CONTROL BARRIERS SHALL BE INSTALLED PRIOR TO
BEGINNING OF CONSTRUCTION AND MAINTAINED THROUGH COMPLETION, OR UNTIL VEGETATION HAS
STABILIZED DISTURBED AREAS AND REMOVAL OF SUCH BARRIERS IS APPROVED BY THE ENGINEER
OR LANDSCAPE ARCHITECT.

3. ALL EXCAVATED SOILS TO BE REMOVED FROM THE WORK SITE SHALL BE CAST AWAY FROM THE
WETLANDS, WETLAND RESOURCE AREAS, AND/OR BUFFER ZONE.

4. UNLESS OTHERWISE NOTED ON THE PLANS, ORIGINAL GRADE SHALL BE RESTORED UPON
COMPLETION OF THE WORK.

5. ALL DISTURBED AREAS SHALL BE FINISHED GRADED, LOAMED AND SEEDED WITHIN ONE WEEK OF
FINAL GRADING.

6. ANY TEMPORARY CULVERTS, SWALES, DITCHES, ETC. CONSTRUCTED TO DIVERT FLOW OR RUNOFF
SHALL NOT CAUSE NOTICEABLE SILTATION OR EROSION TO OCCUR. SHOULD SILTATION OCCUR,
WORK SHALL STOP AND ADDITIONAL EROSION CONTROL MEASURES SHALL BE INSTALLED.

7. ONLY TEMPORARY STOCKPILING OF ERODIBLE MATERIALS WITHIN THE RIVERFRONT AREA OR
BUFFER ZONE IS ALLOWED, OR WITHIN APPROVED DESIGNATED AREAS IF NECESSARY.

8. ACCUMULATED SEDIMENT BEHIND BARRIERS SHALL BE REMOVED AND DISPOSED OUTSIDE OF THE
WETLAND, WETLAND RESOURCE AREA, AND BUFFER ZONE.

9. THERE SHALL BE NO TRANSFER AND/OR STORAGE OF FUEL WITHIN THE WETLAND AND BUFFER
ZONE, OR WITHIN 100" OF WETLAND RESOURCE AREAS, UNLESS OTHERWISE APPROVED.

10. NO EQUIPMENT SHALL BE PARKED WITHIN THE WETLANDS OR WITHIN 100’ OF RESOURCE AREAS
OTHER THAN DURING CONSTRUCTION OPERATIONS.

11. WHEN CONSTRUCTION IS REQUIRED ACROSS A WETLAND IT SHALL BE SCHEDULED WHEN
PRECIPITATION IS NOT FORECAST AND GROUNDWATER IS LOW.

12. NOTIFY THE CONSERVATION COMMISSION AT LEAST 48 HOURS PRIOR TO STARTING
CONSTRUCTION..

13. WETLAND DELINEATIONS PERFORMED IN THE FIELD BY GUNTLOW & ASSOCIATES, INC. IN
SPRING 2024.

14. COMPLIANCE BY THE CONTRACTOR WITH THESE PLANS, SPECIFICATIONS, PERMITS IS REQUIRED.
THE "ORDER OF CONDITIONS” SHALL BE CONSIDERED PART OF THE SPECIFICATIONS OF THIS
PROJECT.

15. ALL WORK SHALL BE PERFORMED "IN THE DRY”. INSTALL AND MAINTAIN COFFER DAMS
EACH END OF WORK. AFTER OPENING NEW STREAM TO FLOW, INSTALL PHASE 2 UPSTREAM
COFFER DAM AND ALLOW STREAM TO DEWATER BEFORE INSTALLING DOWNSTREAM COFFER
DAM.

16. WATER QUALITY IN THE RIVER SHOULD BE OF HIGHEST PRIORITY. GREAT CARE SHOULD
BE TAKEN TO PROTECT THE ADJACENT RESOURCE AREAS FROM SILTATION AND SEDIMENTATION

17. WHEN DEEMED STABLE, ALL EROSION AND SEDIMENTATION CONTROLS SHALL BE REMOVED
AND PROPERLY DISPOSED OF UPON COMPLETION OF THE PROJECT

Hydraulic Design Summary:

1. DESIGN FLOWS FOR THE CULVERT ARE BASED ON NRCS TR-55 METHOD AND USING 24HR
RAINFALL DATA FOR THE SITE FROM EXTREME PRECIPITATION DATA BY CORNELL UNIVERSITY.

2. DESIGN FLOWS ARE AS FOLLOWS:
2YR - 89 CFS
10YR — 219 CFS
25YR - 340 CFS
S0YR - 460 CFS
100YR- 611 CFS

3. USING INLET CONTROL NOMOGRAPH CHART 8B FOR CONCRETE BOX CULVERTS ADAPTED
BY BUREAU OF PUBLIC ROADS, JAN 1963, THE FOLLOWING HEADWATER DEPTHS AND
CAPACITIES WERE CALCULATED FOR A 16" WIDE CULVERT WITH INTERIOR HEIGHT OF BOX (D)
= 3.8’ (AVERAGE WITH NATURAL STREAM SUBSTRATE IN PLACE):

A. 10 YR, 219 CFS, RESULTING IN Hw/D=0.73, THEREFORE Hw=2.77" AT INLET.

B. 25 YR, 340 CFS, RESULTING IN Hw/D=1.04, THEREFORE Hw=3.95" AT INLET

C. MAXIMUM CAPACITY AT THE INSTALLATION SITE BASED ON A MAXIMUM Hw/D=1.4

BEFORE ROAD OVERTOPS RESULTS IN CULVERT CAPACITY OF 520 CFS.

SEISMIC DESIGN CRITERIA
DESIGN RETURN PERIOD: | 2,475
DESIGN SPECTRA
SDs 0.184
SD; 0.109
SITE CLASS D
SEISMIC DESIGN CATEGORY (SDC) B

HYDRAULIC DESIGN FLOOD (HDF) DATA
DRAINAGE AREA (SQ. MILES) 1.68
HDF DISCHARGE (C.F.S) 219
HDF FREQUENCY (YEARS) 10
HDF VELOCITY (F.P.S.) 1.54
HDF ELEVATION (FEET, NAVD, UPSTREAM) 1237.06
BASE (100—YEAR) FLOOD DATA
BASE FLOOD DISCHARGE (C.F.S.) 611
BASE FLOOD ELEVATION (FEET, NAVD, UPSTREAM) | 1239.87
SCOUR DESIGN FLOOD (SDF) EVENT DATA
SDF_EVENT FREQUENCY (YEARS) 25
SDF TOTAL SCOUR DEPTH AT ABUTMENT (FEET) 4.85
SCOUR CHECK FLOOD (SCF) EVENT DATA
SCF EVENT FREQUENCY (YEARS) 50
SCF TOTAL SCOUR DEPTH (FEET) 5.48
FLOOD OF RECORD
DISCHARGE (C.F.S) N/A
FREQUENCY (IF KNOW, YEARS) N/A
MAXIMUM ELEVATION (FEET, NAVD) N/A
DATE (MM/YYYY) N/A
HISTORY OF ICE FLOES N/A
EVIDENCE OF SCOUR AND EROSION N/A

COMMONWEALTH OF MASSACHUSETTS
MassDOT, Highway Division
CONCEPTUAL DESIGN IS ACCEPTABLE
TO MASSDOT FOR CONTRACTING

STATE BRIDGE ENGINEER DATE
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13, 2026 ISSUED FOR BRIDGE DIVISION REVIEW
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1. TOPOGRAPHICAL BASE PLAN PREPARED FROM LAND SURVEY PERFORMED BY GUNTLOW & ASSOCIATES, INC. IN NOVEMBER 2024 AND GPS INFORMATION. THE DATUM IS MASSACHUSETTS STATE PLANE AND NAVD 1988. 2. WORK SHALL NOT PROCEED WITHOUT WRITTEN APPROVAL FROM THE TOWN OF HANCOCK. 3.  LOCATIONS OF UNDERGROUND UTILITIES ARE SHOWN IN AN APPROXIMATE WAY, BASED ONLY ON AVAILABLE RECORD DATA.  ADDITIONAL UTILITIES MAY EXIST.  PRIOR TO CONSTRUCTION,  CONTRACTOR SHALL CALL "DIG SAFE" AT 811 AND HAVE ALL UTILITIES MARKED ON THE GROUND.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING THE EXACT LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING WORK.  THE CONTRACTOR AGREES TO BE FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE OCCASIONED BY HIS/HER FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND ALL UTILITIES. WORK SHALL NOT PROCEED WITHOUT WRITTEN APPROVAL FROM THE TOWN OF HANCOCK. 4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR A THOROUGH SITE EXAMINATION TO DETERMINE THE EXTENT OF DEMOLITION NECESSARY TO PREPARE THE SITE FOR CONSTRUCTION AND SHALL VERIFY ALL ITEMS TO BE DEMOLISHED OR SALVAGED WITH THE CONTRACTOR PRIOR TO BEGINNING WORK. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS IN THE FIELD.  5.  CARE SHALL BE TAKEN NOT TO DAMAGE ANY ITEMS DESIGNATED TO REMAIN; REPAIR OR REPLACEMENT OF DAMAGED ITEMS DESIGNATED TO REMAIN SHALL BE AT THE CONTRACTORS' EXPENSE. 6.  THE CONTRACTOR SHALL PROTECT EXISTING TREES TO REMAIN WITH WOOD BOARD TRUNK PROTECTION AND  SNOW FENCING. 7. THE CONTRACTOR SHALL COORDINATE ALL CONSTRUCTION ACTIVITIES WITH THE ENGINEER, OWNER AND TOWN AS THE CONTRACTOR SHALL COORDINATE ALL CONSTRUCTION ACTIVITIES WITH THE ENGINEER, OWNER AND TOWN AS APPLICABLE. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS IN THE FIELD. 8. EROSION CONTROL MEASURES SHALL CONFORM TO THE DETAILS AND NOTES RELATING TO EROSION CONTROL. 9. PURSUANT TO MASSACHUSETTS GENERAL LAWS, CHAPTER 82A, THE CONTRACTOR WILL BE RESPONSIBLE FOR OBTAINING THE NECESSARY TRENCH EXCAVATION PERMIT FROM THE TOWN OF HANCOCK IF APPLICABLE.  ALL TRENCH RELATED WORK SHALL BE IN CONFORMANCE TO THE APPLICABLE SECTIONS OF MASSACHUSETTS GENERAL LAW. 10. CONTRACTOR TO COORDINATE LOCATION AND SIZE OF STAGING AND LAY DOWN AREAS ON SITE WITH OWNER AND APPLICANT. 11. CONTRACTOR TO MAINTAIN NORMAL WORK HOURS BETWEEN 7AM AND 5PM OR AS SET FORTH BY THE TOWN OF HANCOCK. 12. RETURN ALL DISTURBED AREAS TO ORIGINAL OR BETTER CONDITION.  FINE GRADE, SEED AND MULCH OR FINISH AS SHOWN ON THE PLANS, ALL DISTURBED AREAS. 13. ALL BACKFILL SHALL BE COMPACTED TO AT LEAST 95% OF THE OPTIMUM DENSITY AS MEASURED BY THE MODIFIED PROCTOR PROCEDURE. 14. IF THERE ARE REVISIONS TO APPROVED PLANS, THE CONTRACTOR SHALL SUBMIT THESE CHANGES TO THE ENGINEER OF RECORD AND MASSDOT FOR REVIEW AND APPROVAL PRIOR TO CONSTRUCTION.

AutoCAD SHX Text
1. NO VEGETATION SHALL BE CLEARED FROM THE WORK AREA UNTIL IMMEDIATELY PRIOR TO COMMENCEMENT OF  WORK TO AVOID UNNECESSARY EROSION. 2. APPROPRIATE EROSION CONTROL MEASURES SHALL BE IN PLACE PRIOR TO AND DURING THE PHASES OF CONSTRUCTION TO ADEQUATELY PREVENT SEDIMENT FROM LEAVING THE WORK SITE. 3. ALL WORK IN AREAS SUBJECT TO EROSION SHALL BE PERFORMED IN A TIMELY MANNER AFFECTING AS SMALL AN AREA AS THE WORK ALLOWS. 4. AREAS TYPICALLY REQUIRING EROSION CONTROL MEASURES INCLUDE: THE TOE OF THE EXCAVATIONS, SLOPES, FILLS AND STOCKPILES, CHECK DAMS IN DRAINAGE SWALES, DITCHES, ETC., AND SILTATION BARRIERS AROUND STORM DRAIN INLET STRUCTURES. 5. SILTATION BASINS SHALL BE CONSTRUCTED FOR THE PURPOSE OF SETTLING OUT SEDIMENT IN ANY DE-WATERING  DISCHARGE. 6. SHOULD PRESENT EROSION CONTROL MEASURES BE JUDGED INADEQUATE, ADDITIONAL MEASURES SHALL BE INCORPORATED AS DIRECTED BY THE ENGINEER. 7. THE AREAS OF CONSTRUCTION SHALL REMAIN IN A STABLE CONDITION AT THE CLOSE OF EACH CONSTRUCTION DAY.  EROSION AND SEDIMENT CONTROL DEVICES SHALL BE INSPECTED AFTER EACH STORM EVENT AND REPAIRED OR REPLACED AS NECESSARY.  ANY ACCUMULATED SILT ADJACENT TO EROSION BARRIERS SHALL BE REMOVED. 8. AN ADDITIONAL STOCKPILE OF EROSION CONTROL MATERIALS IS TO BE STORED ON-SITE IN AN AREA THAT ALLOWS RETRIEVING EROSION CONTROL MATERIALS READILY OBTAINABLE. THE AMOUNT OF STORED EROSION CONTROL MATERIALS IS NOT TO BE LESS THEN 15 % OF MATERIALS USED FOR THE ENTIRE PROJECT. STORED MATERIALS ARE TO BE MADE UP OF SIMILAR MATERIALS USED DURING INITIAL INSTALLATION. 9. ALL EQUIPMENT ON THE PROJECT WILL BE MAINTAINED IN A CLEAN AND WELL-FUNCTIONING STATE TO AVOID OR MINIMIZE CONTAMINATION FROM AUTOMOTIVE FLUIDS.  ALL EQUIPMENT SHALL BE CHECKED DAILY FOR LEAKS.  ANY LEAKING HYDRAULIC LINES, CYLINDERS, OR ANY OTHER COMPONENTS SHALL BE REPAIRED IMMEDIATELY.  EQUIPMENT TRAFFIC ON SITE SHALL BE MINIMIZED INSOFAR AS POSSIBLE. 10. ALL DISTURBED AREAS WILL BE SEEDED AND MULCHED UPON COMPLETION OF WORK. 11. WORK SHALL CONFORM TO THE CONDITIONS AND APPROVED PLANS OF THE HANCOCK CONSERVATION COMMISSION.HANCOCK CONSERVATION COMMISSION.CONSERVATION COMMISSION.

AutoCAD SHX Text
1. PRIOR TO BEGINNING CONSTRUCTION, EROSION CONTROL BARRIERS SHALL BE INSTALLED DOWNGRADIENT OF WORK AREAS, SLOPES, AS SHOWN ON, BUT NOT LIMITED TO THIS PLAN. 2. EROSION CONTROL  SHALL CONSIST OF SILT SOCK TYPE BARRIERS STAKED AS SHOWN ON DETAIL.  AN ADDITIONAL STOCKPILE OF EROSION CONTROL MATERIALS IS TO BE STORED ON-SITE IN AN AREA THAT ALLOWS RETRIEVING EROSION CONTROL MATERIALS READILY OBTAINABLE. THE AMOUNT OF STORED EROSION CONTROL MATERIALS IS NOT TO BE LESS THAN 15% OF MATERIALS USED FOR THE ENTIRE PROJECT. STORED MATERIALS ARE TO BE MADE UP OF SIMILAR MATERIALS USED DURING INITIAL PRODUCTION. ADDITIONAL EROSION CONTROL MEASURES SHALL BE INSTALLED, AS REQUIRED BY THE SITE CONDITIONS AND/OR ENGINEER. THE CONTRACTOR WILL INFORM ALL WORKERS ABOUT THE PROVISIONS OF THE EROSION AND SEDIMENT CONTROL PLAN AND SEEK THEIR COOPERATION IN AVOIDING THE DISTURBANCE OF THESE CONTROL MEASURES. ALL EROSION CONTROL AND SEDIMENT CONTROL MEASURES SHALL BE INSPECTED AND REPAIRED AT THE END OF EACH WORKING DAY AND AFTER EACH STORM EVENT. 3. APPROPRIATE TRAFFIC CONTROL BARRIERS SHALL BE INSTALLED AT BOTH ENDS OF ROAD DURING HOURS OF CONSTRUCTION. THE CONTRACTOR SHALL PROVIDE A TRAFFIC MANAGEMENT PLAN TO THE OWNER, FIRE CHIEF AND ENGINEER FOR APPROVAL PRIOR TO IMPLEMENTATION.  IT IS ANTICIPATED THE ROAD WILL BE CLOSED EACH SIDE OF THE MAIN WORK AREA FOR A DURATION OF TIME. 4. ADJACENT STREETS AND PAVED SITE AREAS SHALL BE KEPT FREE FROM DIRT BY SWEEPING, AS REQUIRED, TO PREVENT/REDUCE TRACKING OR DUST OFFSITE FROM CONSTRUCTION VEHICLES AND ACTIVITIES.  5. INSTALL PHASE 1 SAND BAG COFFER DAMS TO DEWATER THE WORK AREA. 6. CLEAR AND GRUB AS SHOWN ON THE PLANS.  SAVE TREE BUTT LOGS WITH ROOT BALLS FOR STREAM BANK CONSTRUCTION. 7. EXCAVATE AND PREPARE FOR THE NEW CULVERT INSTALLATION. 8. INSTALL NEW CULVERT TOEWALL, SECTIONS, AND WINGWALLS. 9. IF CULVERT IS A 'TOP LID' STYLE, INSTALL NEW STREAM CROSS SECTION WITHIN THE CULVERT AT THIS TIME AND THEN INSTALL TOP LIDS TO COMPLETE CULVERT INSTALLATION. 10. BACKFILL CULVERT SECTIONS AS REQUIRED. 11. CONSTRUCT NEW DOWNSTREAM CONNECTION FROM CULVERT TO EXISTING STREAM AND RELATED WETLAND MITIGATION AREA. 12. CONSTRUCT NEW UPSTREAM CONNECTION FROM CULVERT TO POND. 13. REMOVE ADJACENT ROADWAY AREAS TO BE REPLACED AS A PART OF THIS PROJECT. 14. PARTIALLY REMOVE SANDBAG COFFER DAM TO ALLOW WATER TO FLOW IN NEW STREAM CHANNEL, SLOWLY.  ONCE STREAM FLOW IS STABILIZED, REMOVE PHASE 1 COFFER DAM AND START TO INSTALL PHASE 2 COFFER DAM IN FRONT OF EXISTING CULVERT. 15. EXCAVATE AND REMOVE EXISTING CULVERT, BACKFILL, COMPACT SOIL AND GRAVEL TO PROPOSED PAVEMENT SUBGRADE. 16. INSTALL GRAVEL BASE AND THE PAVEMENT BINDER COURSE AS SOON AS PRACTICAL TO FURTHER REDUCE EROSION POTENTIAL. 17. INSTALL REQUIRED PLANTINGS FOR RIVER AND WETLAND RESTORATION. 18. INSTALL GUARD RAILS WHERE SHOWN ON THE PLANS. 19. INSTALL TOP COURSE PAVING AND STRIPING. 20. REMOVE EROSION CONTROL MEASURES ONCE VEGETATION HAS BEEN ADEQUATELY ESTABLISHED AND INSPECTED AND APPROVED BY ENGINEER AND CONSERVATION COMMISSION.
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15. ALL WORK SHALL BE PERFORMED "IN THE DRY". INSTALL AND MAINTAIN COFFER DAMS EACH END OF WORK.  AFTER OPENING NEW STREAM TO FLOW, INSTALL PHASE 2 UPSTREAM COFFER DAM AND ALLOW STREAM TO DEWATER BEFORE INSTALLING DOWNSTREAM COFFER DAM. 16. WATER QUALITY IN THE RIVER SHOULD BE OF HIGHEST PRIORITY.  GREAT CARE SHOULD BE TAKEN TO PROTECT THE ADJACENT RESOURCE AREAS FROM SILTATION AND SEDIMENTATION 17. WHEN DEEMED STABLE, ALL EROSION AND SEDIMENTATION CONTROLS SHALL BE REMOVED AND PROPERLY DISPOSED OF UPON COMPLETION OF THE PROJECT
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13. WETLAND DELINEATIONS PERFORMED IN THE FIELD BY GUNTLOW & ASSOCIATES, INC. IN ETLAND DELINEATIONS PERFORMED IN THE FIELD BY GUNTLOW & ASSOCIATES, INC. IN SPRING 2024. 
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12. NOTIFY THE CONSERVATION COMMISSION AT LEAST 48 HOURS PRIOR TO STARTING CONSTRUCTION..

AutoCAD SHX Text
11. WHEN CONSTRUCTION IS REQUIRED ACROSS A WETLAND IT SHALL BE SCHEDULED WHEN PRECIPITATION IS NOT FORECAST AND GROUNDWATER IS LOW.
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10. NO EQUIPMENT SHALL BE PARKED WITHIN THE WETLANDS OR WITHIN 100' OF RESOURCE AREAS OTHER THAN DURING CONSTRUCTION OPERATIONS.
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9. THERE SHALL BE NO TRANSFER AND/OR STORAGE OF FUEL WITHIN THE  WETLAND AND BUFFER ZONE, OR WITHIN 100' OF WETLAND RESOURCE AREAS, UNLESS OTHERWISE APPROVED.
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8. ACCUMULATED SEDIMENT BEHIND BARRIERS SHALL BE REMOVED AND DISPOSED OUTSIDE OF THE WETLAND, WETLAND RESOURCE AREA, AND BUFFER ZONE.
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7. ONLY TEMPORARY STOCKPILING OF ERODIBLE MATERIALS WITHIN THE RIVERFRONT AREA OR BUFFER ZONE IS ALLOWED, OR WITHIN APPROVED DESIGNATED AREAS IF NECESSARY.

AutoCAD SHX Text
6. ANY TEMPORARY CULVERTS, SWALES, DITCHES, ETC. CONSTRUCTED TO DIVERT FLOW OR RUNOFF SHALL NOT CAUSE NOTICEABLE SILTATION OR EROSION TO OCCUR.  SHOULD SILTATION OCCUR, WORK SHALL STOP AND ADDITIONAL EROSION CONTROL MEASURES SHALL BE INSTALLED.
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5. ALL DISTURBED AREAS SHALL BE FINISHED GRADED, LOAMED AND SEEDED WITHIN ONE WEEK OF FINAL GRADING.
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4. UNLESS OTHERWISE NOTED ON THE PLANS, ORIGINAL GRADE SHALL BE RESTORED UPON COMPLETION OF THE WORK.
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3. ALL EXCAVATED SOILS TO BE REMOVED FROM THE WORK SITE SHALL BE CAST AWAY FROM THE WETLANDS, WETLAND RESOURCE AREAS, AND/OR BUFFER ZONE.
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2. AS SHOWN ON THE  PLANS, SEDIMENT CONTROL BARRIERS SHALL BE INSTALLED PRIOR TO BEGINNING OF CONSTRUCTION AND MAINTAINED THROUGH COMPLETION, OR UNTIL VEGETATION HAS STABILIZED DISTURBED AREAS AND REMOVAL OF SUCH BARRIERS IS APPROVED BY THE ENGINEER OR LANDSCAPE ARCHITECT.
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14. COMPLIANCE BY THE CONTRACTOR WITH THESE PLANS, SPECIFICATIONS, PERMITS IS REQUIRED.  THE "ORDER OF CONDITIONS" SHALL BE CONSIDERED PART OF THE SPECIFICATIONS OF THIS PROJECT.

AutoCAD SHX Text
1. REGULATED WETLANDS AND BUFFER ZONES ARE AS DEFINED BY M.G.L. CH. 131, SEC. 40 WETLANDS PROTECTION ACT AND AS SHOWN ON THE PLANS.
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1. DESIGN FLOWS FOR THE CULVERT ARE BASED ON NRCS TR-55 METHOD AND USING 24HR RAINFALL DATA FOR THE SITE FROM EXTREME PRECIPITATION DATA BY CORNELL UNIVERSITY. 2. DESIGN FLOWS ARE AS FOLLOWS: 2YR - 89 CFS - 89 CFS 89 CFS 10YR - 219 CFS - 219 CFS 219 CFS 25YR - 340 CFS - 340 CFS 340 CFS 50YR - 460 CFS - 460 CFS 460 CFS 100YR- 611 CFS 611 CFS 3. USING INLET CONTROL NOMOGRAPH CHART 8B FOR CONCRETE BOX CULVERTS ADAPTED BY BUREAU OF PUBLIC ROADS, JAN 1963, THE FOLLOWING HEADWATER DEPTHS AND CAPACITIES WERE CALCULATED FOR A 16' WIDE CULVERT WITH INTERIOR HEIGHT OF BOX (D) = 3.8' (AVERAGE WITH NATURAL STREAM SUBSTRATE IN PLACE): A. 10 YR, 219 CFS, RESULTING IN Hw/D=0.73, THEREFORE Hw=2.77' AT INLET. B. 25 YR, 340 CFS, RESULTING IN Hw/D=1.04, THEREFORE Hw=3.95' AT INLET C. MAXIMUM CAPACITY AT THE INSTALLATION SITE BASED ON A MAXIMUM Hw/D=1.4  BEFORE ROAD OVERTOPS RESULTS IN CULVERT CAPACITY OF 520 CFS.
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Boring #1

PROJECT NAME: New Box Culvert FILE NO.: 2474
BORING NO.: B-1 CASING SAMPLER CORE BARREL
CLIENT: Cuntlow & Associates TYPE: HSA SS
SITE LOCATION: Whitman Rd, Hancock, MA 01267 SIZE 1.D.: 4.25" 1.375"
BORING LOCATION: See Location Diagram HAMMER WT: 140#
SURFACE ELEVATION: See Location Diagram HAMMER FALL: 30"
= SAMPLE
E NO. DEPTH | BLOWS PER 6" ON SAMPLER REC. C(;L' SITII?Air{}AE FIELD CLASSIFICATION AND REMARKS
= RANGE 0-6 6-12 12-18 | 18-24
S-11 000 - 207 10 11 1.4 Brown/grey, moist, medium dense, Sand, little
10 9 Gravel, trace Silt, SP, native with rock fragments.
S-2] 2.0 - 4.0 6 17 1.2 Similar except wet.
9 5 4
S-3] 40 - 0.0 ] 5 0.8 Grey/brown, wet, loose, Sand, some Gravel, trace
2 ) 4 Silt and Clay, SM with rock fragments.
S-4] 6.0" - 8.0 3 3 0.6' Simlar.
2 3
o
10 : :
S-5110.0' - 12.0' 3 5 0.8 Silver/grey, wet, loose, very fine Sand and Silt,
4 4 little Gravel and Clay, silky texture, SM, with rock
fragments.
15 G i
S-6]150' - 17.0 3 5 0.9 Similar.
7 6
18
20 . . .
8-7]120.0' - 22.0' 4 9 1.5 Grey/brown, wet, medium dense, Sand, little Silt,
9 11 trace Gravel, SM.
24
25 . .
S-8125.0" - 27.0 6 13 1.4 Grey/brown, wet, medium dense, nonplastic Silt,
14 18 some Sand, trace Gravel and Clay, ML.
29
30 .
5-9130.0' - 32.0' 9 12 1.6 Grey, wet, dense, Sand and Silt, trace Gravel, SM.
19 25 32
End of boring at 32 feet.
35
40

STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES. IN-SITU TRANSITION MAY BE GRADUAL.

WATER LEVEL:

Water at about 2 feet.

DRILLER: Martin Geo-Environmental, LLC - JM

DATE: 13-Jan-25

APPROVED BY: JCB

DATE: 17-Jan-25

GIFFORD ENGINEERING
GEOTECHNICAL & GEOENVIRONMENTAL SERVICES
1940 Cascades Dr. Unit 11
Naples, FL. 34112
Phone: (631) 791-3011

Boring Log, Boring #1

C3

Not to Scale

BOTTOM OF
PROPOSED CULVERT
ELEV=1230.63

BOTTOM OF
PROPOSED CUTOFF
WALL
ELEV=1226.63

Boring #3
PROJECT NAME: New Box Culvert FILE NO.: 2474
BORING NO.: B-3 CASING SAMPLER CORE BARREL
CLIENT: Guntlow & Associates TYPE: HSA S8
SITE LOCATION: Whitman Rd, Hancock, MA 01267 SIZE 1.D.: 425" 1.375"
BORING LOCATION: See Location Diagram HAMMERWT: 1404
SURFACE ELEVATION: See Location Diagram HAMMER FALL: 30"
o SAMPLE
i COL. STRATA
a NO. DEPTH | BLOWS PER 6" ON SAMPLER recl a CHANGE FIELD CLASSIFICATION AND REMARKS
a RANGE 0-6 612 | 12-18 | 18-24
S-1] 0.0 - 2.0 9 13 1.5' Brown/grey, moist, medium dense, Sand, little
9 6 2! Gravel, frace Silt, SP, native with rock fragments.
S-21 200 - 40 6 6 1.0/ Brown/grey, wet at 3 feet, medium dense,
5 5 4' nonplastic Silt and Sand, trace Gravel, ML.
5 S-3] 40 - 6.0 4 2 0.8 Grey, wet, loose, Sand, and Silt, trace Gravel, SM.
6 2 6'
S-4f 8.0 - 8.0 2 2 1.1' Black, wet, medium stiff, Peat, PT.
4 2
g
10 .
S-5110.0' - 12.0]1 WOH 2 0.4 Grey, wet, soft, Silt, some Clay, trace Sand and
1 2 Gravel, ML.
13
15 g
S-o0]15.0' - 17.0' 3 3 1.7 Grey, wet, loose, nonplastic Silt and Sand, trace
4 4 Gravel, ML.
18
20 ; :
S-7]20.0' - 22.0' 9 11 1.3 Grey, wet, medium dense, Sand, little Gravel and
10 11 Silt, SM.
25 .
S-8[25.0' - 26.¢ 10 14 1.3 Similar.
19 50/0.1'
30 .
S-9130.0' - 30.7| 29 50/0.2" 0.3 Simmilar.
32
End of boring at 32 feet.
35
40
STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES. IN-SITU TRANSITION MAY BE GRADUAL.
WATER LEVEL: Water at about 3 feet. @o,gcﬁﬂofzﬂﬁgm]ﬁﬁlfﬁxmm
- - 1940 Cascades Dr. Unit 11
DRILLER: Martin Geo-Environmental, LLC - JM DATE: 13-Jan-25 Naples, FL 34112
APPROVED BY: JICB DATE: 17-Jan-25 Phone: (631) 791-3011

2

Boring Log, Boring #3

C3

Not to Scale

B KINDERHOOK CREEK

1+00

B WHITMAN ROAD j\

WIRES

T

BENCHMARK,
ELEV=1240.10

STA 14+04.21 B NEW CULVERT
ALIGNMENT @ KINDERHOOK CREEK =

STA 2+00.57 B WHITMAN ROAD

B—-2 OMITTED DUE TO
PRESENCE OF OVERHEAD

Boring Diagram

C3

1 H=20|

BORING LOCATIONS (FEET)
BORING NORTHING EASTING STATION |OFFSET [SURFACE ELEV.
1 3040453.1527 |172119.5301 1+ 81 14" LT 1238.2
3 3040421.3234 |172140.5833| 2+19 20" LT 1238.6

Boring Notes

1. LOCATION OF BORINGS ARE SHOWN THUS:@

2. SEE THE BORING LOCATIONS TABLE FOR THE SPECIFIED HIGHEST
BOTTOM ELEVATION (H.B.E.) OF EACH BORING.

5. BORINGS SHALL EXTEND TO THE SPECIFIED HIGHEST BOTTOM
ELEVATION OR TO REFUSAL BELOW THE H.B.E., WHICHEVER IS DEEPER.

4. SHOULD BEDROCK BE ENCOUNTERED AT OR ABOVE THE SPECIFIED
HIGHEST BOTTOM ELEVATION, THE BORING SHALL BE CONTINUED AS A
ROCK CORE BORING FOR A DEPTH OF 10°, THEN TERMINATED.

5. BENCHMARK: CHRISNIK NAIL IN U-POLE #2 ON SOUTH SIDE OF
WHITMAN ROAD, STA 1+412.70, 19" RT. ELEVATION=1240.10.

6. BORINGS ARE LOCATED FROM THE BASELINE OF WHITMAN ROAD.

7. ADDITIONAL BORINGS MAY BE REQUESTED BY THE ENGINEER, IF
NECESSARY.

BOTTOM OF
PROPOSED CULVERT
ELEV=1230.63

BOTTOM OF
PROPOSED CUTOFF
WALL
ELEV=1226.63

GIFFORD ENGINEERING

Geotechnical & Geoenvironmental Services

LABORATORY TEST RESULTS
New Box Culvert
Whitman Road, Hancock, MA 01267
File No. 2474

Grain Size Distribution ASTMD 421, D 422 & D 1140

Size/Sieve  Percent Passing by Weight Percent Passing by Weight
B-14’-6 B-3 20°-22
No. 4 70.2% 89.9%
No. 10 59.8% 783%
No. 20 47.7% 58.6%
No. 40 36.5% 42.1%
No. 100 24.6% 23.4%
No. 200 19.8% 17.3%
Natural Moisture 17.9% 15.4%

3

Lab Test Results

C3

Not to Scale

Geotechnical Report Considerations:

COMMONWEALTH OF MASSACHUSETTS
MassDOT, Highway Division
CONCEPTUAL DESIGN IS ACCEPTABLE
TO MASSDOT FOR CONTRACTING

DATE

STATE BRIDGE ENGINEER

THE GEOTECH REPORT WAS PRODUCED BY GIFFORD ENGINEERING, MARCH 2026

1.
5-TON STATIC WEIGHT VIBRATORY ROLLER MAKING AT LEAST 6 PASSES.

THE CULVERT FOUNDATION SUBGRADE SHOULD BE PROOFED ROLLED WITH A MINIMUM

THE PROOF ROLL

SHOULD BE OBSERVED BY THE GEOTECHNICAL ENGINEER WHO WILL JUDGE SUITABILITY OF
THE SOILS FOR SUPPORT OF THE STRUCTURE. SEE GEOTECH REPORT FOR ALTERNATIVE
STABILIZATION OF SUBGRADE IF CONDITIONS ARE SOFTER OR WETTER THAN ANTICIPATED.

2. SOIL BEARING CAPACITY: 2000 PSF.
EARTHQUAKE SITE CLASS: D (SEE GEOTECH REPORT FOR DESIGN VALUES)

3. A LAYER OF PEAT WAS OBSERVED BETWEEN 6'—9" WITHIN BORING #3 OUTSIDE OF THE
PROPOSED CULVERT ALIGNMENT. THE CONTRACTOR MUST PROVIDE A MINIMUM OF THREE (3)
TEST PROBES WITH AN EXCAVATOR TO A MINIMUM DEPTH OF 10 FEET WITHIN THE CULVERT
ALIGNMENT. THESE TEST PITS MUST BE WITNESSED BY THE GEOTECHNICAL ENGINEER. TEST
PROBES SHALL BE BACKFILLED WITH CRUSHED STONE BELOW THE CULVERT BOTTOM
ELEVATION. THE REMOVAL OF ANY PEAT MATERIALS BELOW THE REQUIRED 12" CRUSHED
STONE BASE FOR THE CULVERT AND WITHIN 2 OF THE CULVERT FOOTPRINT SHALL BE
INCLUDED AS A SUPPLEMENTAL UNIT FOR PRICING.

MARCH 13,

2026

ISSUED FOR BRIDGE DIVISION REVIEW

DATE

DESCRIPTION

USE ONLY PRINTS OF LATEST DATE

SHEET &5 OF

10 SHEETS

BRIDGE NO. H-05-016 (CY3)
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et 55'-11 1/2"+ ALONG SLOPE —

y am " GENERAL NOTES:
6—0" - 6 -10" - 7'—6" UN.O. |t 1/2°+ JONT (TYP) - 6'—10" | 6'—0" - 1. REFERENCE STANDARDS:
- - AASHTO "LRFD BRIDGE DESIGN SPECIFICATIONS”
- 40'-2 3/4" ASTM C1377
2. DESIGN PARAMATERS
. ] ] | ] LIVE LOAD: HL-93
o

EARTH COVER: 1.58'+
CONCRETE: DESIGN STRENGTH F'C = 5000 PSI HP
UNIT WEIGHT = 150 PCF
REINFORCING: ASTM A615 (REBAR) GR 60, EPOXY COATED (ASTM A775)
SOIL UNIT WEIGHT = 120 PCF
MINIMUM LATERAL PRESSURE 60 PCF
MAXIMUM LATERAL PRESSURE 30 PCF
@) COVER TO REINFORCING: 2" U.N.O.
DIMENSIONS INCLUDE A %” JOINT CREEP PER JOINT. OVERALL CULVERT
LENGTH WILL VARY SLIGHTLY DEPENDING ON INSTALLATION.
NO DAMPPROOFING OR WATERPROOFING SUPPLIED BY CSI.
DBS ARE DOWEL BAR SPLICERS AND DI ARE DOWEL INS.
HEADWALLS NOT DESIGNED FOR IMPACT LOAD.
ALL PIECES TO BE MARKED WITH SPAN & RISE, DATE OF MANUFACTURE, AND
MANUFACTURER TIME & TRADEMARK.

Noos W«

PIECE SCHEDULE (MX—FA5000HPSCC)
0O MARK [ QTY | LENGTH | YDS WEIGHT

C1 2 6.00° 8.42 | 17.05 TONS
Co* 1 6.83 14.66 | 29.69 TONS

C3 4 7.50° 14.48 | 29.31 TONS
C5 — Ca* 1 683 14.66 | 29.69 TONS
FLOW —— C5 1 6.00° 8.04 | 16.28 TONS
———— CW1 2 17.67° 262 | 5.31 TONS
*WEIGHT INCLUDES MONOLITHIC HEADWALL

C1 — | C2 C3 C3 C3 C3

()

FLOW ——

()
¢

16'=0" SPAN

BEGIN CULVERT
INSTALLATION
O AT THIS END

T COMMONWEALTH OF MASSACHUSETTS
MassDOT, Highway Division
CONCEPTUAL DESIGN IS ACCEPTABLE
TO MASSDOT FOR CONTRACTING

—— >
)
-

)

STATE BRIDGE ENGINEER DATE

U — [l —J

| —

| / |
/ |t 34'-5 3/4" L —
ANCHOR BOLT ASSEMBLY LIFTING INSERTS

TYP. 4 PLACES
EACH PICE

\
A\
\
\

— ] |0 |-

C6 3/8"=1"-0"

m Culvert Plan View
NCW

-
-

O
O
EL. 1240.40 : EL. 1240.38 |
+ - 5-0" )' ﬂ ) )7 /\\ T EL. 1240.04 — EL. 1239.98
/ )_ ”
EL. 1238.96 . S }<7 5-00 —— ‘
* R) / : EL. 1238.41
EL. 1237.80 - N N N N § _ _ R I
- EL. 1237.25
T0 - STREA o © 5 © 0 0 @
© 9 1INV IN EL. 1233.80 6w %
© © AT MID : < STREAM .
' L INV. OUT EL. 1233.25 T
< >acve ¥ —_— o o
—p rHA— 2 '
— <
EL. 1231.80 nom 1
v o B B B ? ? B B B B . EL. 1231.25
EL. 1230.63 I - R *
% 4" WEEP HOLE I EL. 1230.08
FRONT & BACK WALLS }
i EACH PIECE
8 -
N o
|
~
EL. 1226.63+ ! '
EL. 1226.08

C6 3/8"=1'-0"

m Culvert Side Elevation - Looking South
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ALL REINFORCING TO BE EPOXY COATED
COVER TO REINFORCING: 2" IN HEADWALLS

1'-6"

#5 BARS @ 12"—

ANCHOR BOLT ASSEMBLY
(TYP)

#5 BARS @ 12"

1'-6"

COMMONWEALTH OF MASSACHUSETTS
MassDOT, Highway Division
CONCEPTUAL DESIGN IS ACCEPTABLE
TO MASSDOT FOR CONTRACTING

STATE BRIDGE ENGINEER DATE

# X 14" SLOTS (TYP)(4 REQD.)

#5 BARS E.F. 45 BARS E.F 2" CHAMFER
ﬁ\ o //rkwm
. f A 3 #5 DBS/DI @ 127 ~Th S {
ﬂ? AN 4 EPOXY COATED 5 .
- j b SEE GENERAL NOTE 5 = | -0
L ON SHEET 2 A e —
' ° » o '
2 B & pa)
~ varies o2 N ) s . )
N — S R ; e VARIES . S 7 ;
— SN —_ a4 < <
X 1 —1 ; ; L 1 —1 4 i a G a p
g a 2 < B A
@ 4
i @ @
g x g
©
6 6"
- 2" MIN. Eﬁ: ﬁ:’ "
oz T 2 MIN.
3" HOLES ©@ 24”7 ” »
BN |_— 03" HOLES © 24
\\
1 < T2 2 = - ] /
3 < a < 2 ]
~ < a 2 < a a 4 . < pal
| qA 4 " < 4 < ” 2 < Pa) < 2 < 44 ‘
- g 4 a ? » < . a < o a s ; 4 <
2 < pa) < a 4 <7 a n
A v <4 4 a 2 < q 4 7 a 2 < ) v 49 a X
4.9 o 2 " 2 . < . a9 . <
— -
A a1 e —-\
4 [ )
[~ > 2
L »|
L T~ DRILL & GROUT DRILL & GROUT —
4 ” ”
o « #5 X 24" LG BAR, EPOXY COATED #5 X 24" LG BAR, EPOXY COATED o e
| ©
< s N 5 I
. .
. @\\ » 1 <
< 5 BARS @ 12 ”
Ja \# 45 BARS © 12 ®., -
#5 BARS E.F. / 4
7 e #5 BARS E.F.
2/ é °
L
1 - O ,I ’ _ O ”
m Inlet End Section View (A) m Outlet End Section View (B)
C7 1/2"=1'-0” C7 1/2"=1'-0” END TRAILING ANCHORAGE BEGIN TRAILING ANCHORAGE
& GUARDRAIL STA. -\ & SHORT TIMBER BREAKAWAY POST \ END GUARDRAIL
/- & STEEL TUBE FOUNDATION
&-0" PAVEMENT MILLING MULCH EXTENSION LENGTH OF TRAILING ANCHORAGE = g4 TL-2 OR TL-3 GUARDRAIL (SEE PLANS)
O X 14 BUTTON
HEAD BOLT (TYP)
% SHORT TIMBER
ROUNDED END UNIT 1 BEREAKAWAY POST &
CABLE ANCHOR —(- STEEL TUBE FOUNDATION
% W-BEAM, POST BOLT SLOTS, — PLATE ASSEMBLY — ——a —
& ¥ & BUTTON-HEAD SI.OTS-\ = =
63" 63" >
STANDARD (TL-3) POST SPACING i e i = [ = Cm— -
A 4 o - X Y T a
J HEX Jam -/ L — L |
POST BOLT HOLE, SLOT, 2§ @ o = O o i W-BEAM PANEL (94 ) ﬂgssppixljuc;;men.
BUTTON-HEAD BOLT (TYP.) 4147 (TYP)) 41787 (TYP)) E & BREAKAWAY POST SHORT TIMBER[~, |~ SHORT TIMBER |~ STANDARD POST
BREAKAWAY POST BREAKAWAY POST
¢ W-BEAM, POST - SEE FOST & CABLE CABLE ASSEMBLY _\(
BOLT HOLES, SLOTS, /- W-BEAM PANEL I o m,P_)_I /- W-BEAM PANEL } MOUNT DETAIL FINISH GRADE {
&' 2 BUTTON-HEAD - - — y — / ———— (SBHEET d00A 2} 7 = = '3 ¢ | 8f P
BOLTS X Y yi 3 "
T — — = — + — o e ——— AN RN ConnneLsTRIT | AR FZ NN PZANNZAN RN I_
—— e 1ot e —— A A
— —_ - - _T = = — = = = — = Lo = = = = - * - = = = MILLING MULCH (TYP) {SEE DETAIL) [ [ ] \' < (SYM)
— = + % | T A ¥, T [ e
/ | | I I | ! E STEEL TUBE FOUNDATION B STEEL TUBE FOUNDATION - / e
= § @ BUTTON-HEAD N k s L
M BOLT (TYP.) X SPLICE BOLT SLOTS & R
3 §# @ x 1§ BUTTON-HEAD __—] DIRECTION OF TRAFFIC N
FINISH GRADE PAVING MILLING \_ BOLTS (8 REQD )TYP.) ELEVATION
'\ Vnend e STANDARD POST (TYP.) (STEEL SHOWN) ’ pian i
‘_ —
PZONN7N /AN NN PZNNSZNY i . ) L ..
- | o ] 8 ELEVATION o Min
E ' L —N— £ NCM.| NOM W-BEAM PANEL -
I L3
= =T
¥ | ] | z ad
| || | -f= = % SHORT TIMBER BREAKAWAY FOST € SHORT TIMBER BREAKAWAY POST, l
L L /- & STEEL TUBE FOUNDATION /- BTEEL TUBE FOUNDATION, PLAN
4 N - BACK OF POST = &4 @ X 10" BUTTON-HEAD BOLT
\- OFFSET BLOCK ROQUNDED END UNIT
STANDARD POST g
ELEVATION (STEEL SHOWN) '\ B0 HEX JAM NUT SYSTEM
I CABLE ANCHOR PLATE ASSEMBLY
FINISH GRADE HEX JAM NUT SYSTEM
/_ 5‘ BREAKAWAY TERMINAL POST SLEEVE &n PLAIN ROUND WASHER E
oo § 7[ e B AS SR STANDARD OFFSET BLOCK -
/ PAVEMENT + T
—LNJ— MILLING MULCH  poyNDED END UNIT =T -1~ 5 =
¥ = & PLAIN ROUND WASHER =
Il / " weeam \raceoFouaRDRAILPANEL  © e ’ o
| | | RAIL IS SUPPORTED BY SHELF ANGLE —/
STANDARD POST (TYP.) BRACKET, NOT ATTAGHED TQ THIS POST
(STEEL SHOWN) I {SEE SHELF ANGLE BRACKET DETAIL ON SHEET 400.4.2) PLAN
& POST BOLT HOLE, SLOT, &§'
QFFSET BLOCK (TYP.) 2 BUTTON-HEAD BOLT ({TYF ) SECTION
W-BEAM PANEL MIDSPAN PANEL VY-BEAM PANEL W-BEAM PANEL
LAP SPLICE [TYP.) e NOTES:
[/~ 2" X¥ SLOT & BREAKAWAY POST
L o+ | P S L9 — - L™ b (POET NOT SHOWN) /- SHORT TIMBER BREAKAWAY POST
= i - / ’ 1. FOR ADDITIONAL DETAILS, SEE 400.4.2.
! CHANNEL STRUT (TYP) : =
\_ FINIBH/ GRADE: % :5 . ‘T _\_ ) EINISH GRADE 2. LAP THE ROUNDED END UNIT OVER THE FACE OF THE W-BEAM PANEL,
SPLICE RIDGE FACE OF GUARDRAIL 1 £ £ 5
(SEE SHEET 400.1.0) —I l_ = ] 1 i - 5 3. INSTALL STEEL TUBE FOUNDATIONS BY ONE OF THE FOLLOWING METHODS:
Skl /| I A EXCAVATE, INSTALL TUBE, BACKFILL, AND SUITABLY COMPACT MATERIALS; OR
DIRECTION OF TRAFFIC
PLAN ELEVATION SECTION B, DRIVE THE TUBE USING A DUMMY TIMBER POST TO PREVENT DAMAGE TO THE

3

TL-3 Guardrail

4

CHANNEL STRUT

Guardrail Trailing Anchorage

SHORT BREAKAWAY POST.

Not to Scale

3
Y,

0
e

Not to Scale
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ADD AND COMPACT GRAVEL
SUBBASE BETWEEN NEW GRADE AT
EDGE OF ROAD AND EXISTING
GRADE AT PRIVATE DRIVE.

NEW SPOT ELEVATION
EXISTING PAVEMENT REMOVAL, ADD GRAVEL FOR FINISHED ROAD

SUBBASE TO RAISE GRADE WHERE SHOWN ELEVATION, TYP.
AND PROVIDE FULL DEPTH BITUMINQUS
PAVEMENT. TYPICAL 2% CROSS SLOPE DOWN
FROM CENTER CROWN.

BEGIN STA 0+10.

NEW 4” WIDE SINGLE YELLOW
CENTERLINE STRIPING TO MATCH
EXISTING WORK WITH ENGINEER TO USE TREE

END FULL DEPTH NEW —— TRUNKS AS NATURAL HABITAT AND
PAVING STA 2499, END BANK IMPROVEMENT

TRANSITION TOP ’

COURSE PAVING STA I 18'+ -

3+09.

+1239.6

PLANT NATIVE GRASS PLUGS EVERY

2' 0.C. ALONG ENTIRE PORTION OF — 12+ NATIVE GRADE, TO
REFORMED EMBANKMENT, TYP. MEANDERING NARROW REMAIN UNDISTURBED

CHANNEL WITHIN LARGER
CHANNEL, FOR LOW FLOW
PERIODS

2.00°

APPLY 4"—6" LAYER OF TOPSOIL
THROUGHOUT SLOPE AREA ABOVE

!

3H (TYP.)

2'-3
VARIES

LIVE-STAKE (NATIVE WILLOW
AND DOGWOOD SPECIES, SEE
DETAIL SHEET C5).

0+00 F—¥123977

PERIODIC MACHINE PLACED
COBBLE /ANGULAR CHANNEL ROCKS — USE
16” (1854) TO 24" (6304) STONES AS

N % : RIP RAP TO ESTABLISH FINISH ANCHORING STONES IN THE BOTTOM.
””””” - B Ao s VoY GRADES STREAMBED SIMULATION MATERIAL CLOSELY
— COMPACTED PERIODIC STONES & MATCHING NATIVE WITH OVERALL
COBBLES AT SURFACE D50=5/8", D84=5", D16=#4 DIAMETERS: ARMORED STREAMBED MATERIAL WITH
BEDDING (GRAVEL) OVERALL D50=4", D84=12", D16=#4
COARSE MATERIAL FRACTION (50—-60%): : ,
MAINTAIN EXISTING SIEVE /SIZE PERCENT FINER DIAMETERS:

PAVEMENT WIDTH COARSE MATERIAL FRACTION (50-60%):

20" 100-90%

2” MILL AND OVERLAY SIEVE /SIZE PERCENT FINER

) AND STRIPING, —80%
TRANSITION, 10°+ LONG, A PPROXIMATELY 24" ° oo eon 247 100-90%
EACH END. BEGIN o 35_95% 16" 90-80%
TRANSITION TOP COURSE 3 15-5% 8" 75-55%
PAVING STA 0+00. ' ’ 4 55-45%
TBM, CHRISNIK NAIL FILLER MATERIAL FRACTION (40—50%): 2 45-40%
IN U-POLE 2 SIEVE PERCENT FINER ;;4 gg—fg;
ELEV=1240.10 1" 100% —10%
#4 >=50% #8 0-10%
* °
/I—\ Road Paving Plan m New Stream Cross Section
\C_S/ Scale: 1"=20' w Not to Scale
NATURAL CHANNEL WITHIN
~~———— 6.0t — APPROACH APRON AND INSIDE - 384
APPROACH APRON CULVERT SHALL HAVE D-50 = EVERGREEN DECIDUOUS
PERIODIC STONES & COBBLES STONE =4", SEE DETAIL 5/C4 FOR 5 7
AT SURFACE ADDITIONAL SPECIFICATIONS _ DISSIPATOR POOL l APRON N Py "/, GALV. WIRE OR CABLE.—2 PER TREE
NATURAL CHANNEL BOTTOM PRIOR EfENA(T;E EBéLLLOW 8” DEPT ny, ‘:‘!f’ /// MIN., EQUALLY SPACED
TO APPROACH APRON, SEE DETAIL MIN. H < »
2/C6 FOR SPECIFICATIONS évlTTOHNEct”RI(PDEsA%) "W{; (\\@E y, / ~ 1/2 FL.B.B SEISFOHFE%E
X AWANUDY =2
e AN~
PRESUMED WATER 7 lw= . N
SURFACE ELEVATION, STREAM CHANNEL PRESUMED WATER M ‘4‘ ’AR'JM% ) MULCH - 3" MIN. DEPTH N
POND SIDE BOTTOM, TYP. SURFACE ELEVATION, ﬂ\ﬂ\ \’ 4 (“‘N,’E < . _ BLACK RUBBER HOSE
STREAM SIDE DO N ]
NATIVE GRADE, TO v q N\ (;w@ﬂ‘ﬁ« = = ~
REMAIN UNDISTURBED __}__ ) VN W B VAN B CUT & REMOVE \ N B
v . Y A <] YN N
Sb TOP 1/3 OF BURLAP 7N (\M‘l :—r\»‘ FINISHED GRADE é_
‘ L
- g
— L
oL )5 N Q@Oé@ A o 12 GAUGE GALV. WIRE CABLE
¥ )y T T R YRR Ol o= | A A e 7 e [Ty = — T3 GUYS AT 120° SPACING)
COMPACTED S0 N 4 — L
BEDDING (GRAVEL) 4 ; WMM T ¢
z NATURAL CHANNEL BOTTOM, = : = | b
2 7 NAT'VE COMPACTED NAT'VE DOWNGRAD|ENT OF APRON, . 0 ’ :: I ff)
3 SUBGRADE COMPACTED Al 1 FOR ; . J=IN n N
SUBGRADE SEE DETAIL 5/C4 FO = X : 2 N
) SPECIFICATIONS e B TG AR AT TS | | PLANTING SOIL N Py | TREE WRAP
PERIODIC MACHINE PLACED LIAXETS 12" MIN. DEPTH WITH 4" ©s S »
COBBLE /ANGULAR RIP RAP — USE X oNE COBBLE (D-50) STONE RIP RAP . === EXISTING SUBGRADE ~ MULCH 3 MN. DEPTH
R RAD e e S SR REINFORCEMENT FOR COMPACTED MACHINE PLACED COBBLE/ANGULAR RIP SEMETETEIENTETE . (XCLUDE N WETLANDS)
THE BOTTOM. CHINK IN SMALLER PROTECTION FROM BEDDING (GRAVEL) RAP - USE 16° TO 24 STONES. USE FINISHED GRADE
R R LARGER RIP RAP AS ANCHORING STONES e~ e T | —
RIP RAP TO FILL IN ALL GAPS, SCOUR UNDERMINING BURIED STONE COBBLE
o IN THE BOTTOM. CHINK IN SMALLER RIP NOTE: PRUNE 1/3 TOP GROWTH ON LT
- REINFOE%%%%gn?ié&?@%éé RAP TO FILL IN ALL GAPS, TYP. DECIDUOUS TREES & SHRUBS.
REMOVE ALL DEAD CANE.
UNDERMINING IRRRIIIR e CUT & REMOV% FTCI)BITJ R1 L{\{r)
TR K XK XXX XXX =
Cul t Inlet Ch | Profil 4 Cul t Outlet Ch 1 Profil 5 Typical Shrub Plantin SRR —|ll PLANTING SOLL
uivert 1nie 4nei rroi1iic uiver utie annel rroiie Yyp g ; Neleleleleletele el L7
©= (EN=ENENET) |
\C_SJ Not to Scale @/ Not to Scale @ Not to Scale I E=E=EEn= = EXISTING SUBGRADE
: = I
0Z —
—=
GUY STAKE

6 " Typical Tree Planting

@/ Not to Scale

EXISTING GRADE

MACHINE PLACED RIP RAP
300# TO 800# AVERAGE SIZE.
CHINK IN SMALLER RIP RAP TO
FILL IN ALL GAPS, TYP.

TOP OF BERM, ELEV=1236.5+

EXISTING EARTH BERM CONTROLING POND
/ HEVEL

v POND
BERM STABILIZATION, PERIODIC MACHINE
PRESS/POUND COBBLE /ANGULAR CHANNEL FILTER FABRIC (MIRAFI 140N OR
088t EQUAL) WITH CRUSHED STONE
ROCKS = USE 4 —6_ TRAP ROCK IN BEDDING FOR TEAR PROTECTION.
ﬁﬂT BETWEEN AND ABOVE 12" STONES AS 6
P! | ANCHORING STONES IN THE BOTTOM. N
=Tl ‘H‘H )

|

— ‘77‘ ‘ ‘7\ \ e N e A A

[ — 4" PERF DRAIN TO
USE LARGER STONE TO KEY IN DAYLIGHT, TYP.

TOE OF RIP RAP INTO SOIL 2’

MIN. BELOW GRADE, TYP.
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T EX. UPLAND AREA
TO BE CONVERTED
- TO LAND_ UNDER. >
- WATER, 10 SF. \
Z \

1239
1238

— NANEEET

-, Co

A\ =~ ‘ o
~ . O B7 B6/F2
EXISTING BANK IMPACTED, 257~~~ o ¥ —A\BS /G2
NEW INNER _— 7\ Ss—7 S v
LF (147 LF IN CULVERT) " 0 N\ |
RIPARIAN ZONE \ 2 . Ao o
BOUNDARY \S=a TF-}% — SERSETAB .
; RIS - - .Y
EXISTING LAND UNDER WATER v . >. V,q@" —~ | a |
UPLAND AREA TO IMPACTED, 435 SF., TO BE i “ = /] 82 \
BE CONVERTED TO CONVERTED TO B.V.W. k & ) A B
NOTE: B.V.W., 270 SF. A N A + A\ -~
NET WORK WITHIN THE EXISTING A " N\ c:\ = e TEMPORARY
RIVERFRONT AREA IS EXISTING BLV.W 0 ( " ~ CONSTRUCTION
APPROXIMATELY 10,135+ SF. NO A BIOA . - N oz EASEMENT, 1126+ SF.
IMPACTED TO BECOME N A
NET CHANGE IN IMPERVIOUS UAND UNDER WATER "
AREAS. NEW RIVERFRONT AREA 655 < NN O\
HAS BEEN CREATED BY STREAM : N N 315 4 N/F
T FS N THOMAS CLARK &
RECONSTRUCTION, APPROX. 380 , ¢ & : Ne
L~ e \ AN A REBECCA DILLARD
SF. INCREASE IN INNER RIPARIAN NEW BANK CREATED, I~ N A M
ZONE, OUTER RIPARIAN WILL 261 LF (112 LF WITHIN 25 N < A o~ R\Y BOOK 1800, PAGE 780
INCREASE AS WELL. C ~
CULVERT) \ | N &07
N ,
m Resource Area Impacts and Mitigation Tabulation Plan m Temporary Easement Plan
New England Wetmix (Wetland Seed Mix)
THE NEW ENGLAND WETMIX (WETLAND SEED MIX) CONTAINS A WIDE VARIETY OF NATIVE SEEDS THAT ARE SUITABLE FOR MOST WETLAND RESTORATION SITES THAT CS (3)
ARE NOT PERMANENTLY FLOODED. ALL SPECIES ARE BEST SUITED TO MOIST GROUND AS FOUND IN MOST WET MEADOWS, SCRUB SHRUB, OR FORESTED WETLAND
RESTORATION AREAS. THE MIX IS WELL SUITED FOR DETENTION BASIN BORDERS AND THE BOTTOM OF DETENTION BASINS NOT GENERALLY UNDER STANDING WATER.
THE SEEDS WILL NOT GERMINATE UNDER INUNDATED CONDITIONS. IF PLANTED DURING THE FALL MONTHS, THE SEED MIX WILL GERMINATE THE FOLLOWING SPRING. O\}AV%
DURING THE FIRST SEASON OF GROWTH, SEVERAL SPECIES WILL PRODUCE SEEDS WHILE OTHER SPECIES WILL PRODUCE SEEDS AFTER THE SECOND GROWING SEASON.
NOT ALL SPECIES WILL GROW IN ALL WETLAND SITUATIONS. THIS MIX IS COMPRISED OF THE WETLAND SPECIES MOST LIKELY TO GROW IN CREATED/RESTORED
WETLANDS AND SHOULD PRODUCE MORE THAN 75% GROUND COVER IN TWO FULL GROWING SEASONS. \1 259
THE WETLAND SEEDS IN THIS MIX CAN BE SOWN BY HAND, WITH A HAND HELD SPREADER, OR HYDRO-SEEDED ON LARGE OR HARD TO REACH SITES. LIGHTLY RAKE ’41 258 —~
TO INSURE GOOD SEED TO SOIL CONTACT. SEEDING CAN TAKE PLACE ON FROZEN SOIL, AS THE FREEZING AND THAWING WEATHER OF LATE FALL AND LATE WINTER B ~
WILL WORK THE SEED INTO THE SOIL. IF SPRING CONDITIONS ARE DRIER THAN USUAL WATERING MAY BE REQUIRED. IF SOWING DURING THE SUMMER MONTHS L — — — ~
SUPPLEMENTAL WATERING WILL LIKELY BE REQUIRED UNTIL GERMINATION. A LIGHT MULCH OF CLEAN, WEED FREE STRAW IS RECOMMENDED. —~
—~ y
APPLICATION RATE: 1 LB./2500 SQ. FT. — =N ~
18 LBS./ACRE AR (1) ‘ﬁ B4~ T
PRICE: $135/BULK POUND ™~
$135/ — ~

SPECIES: FOX SEDGE (CAREX VULPINOIDEA), LURID SEDGE (CAREX LURIDA), BLUNT BROOM SEDGE (CAREX SCOPARIA), BLUE VERVAIN (VERBENA HASTATA), FOWL

BLUEGRASS (POA PALUSTRIS), HOP SEDGE (CAREX LUPULINA), GREEN BULRUSH (SCIRPUS ATROVIRENS), CREEPING SPIKE RUSH (ELEOCHARIS PALUSTRIS), FRINGED - 77?

SEDGE (CAREX CRINITA), SOFT RUSH (JUNCUS EFFUSUS), SPOTTED JOE PYE WEED (EUPATORIUM MACULATUM), RATTLESNAKE GRASS (GLYCERIA CANADENSIS), 59

SWAMP ASTER (ASTER PUNICEUS), BLUEFLAG (IRIS VERSICOLOR), SWAMP MILKWEED (ASCLEPIAS INCARNATA), SQUARE STEMMED MONKEY FLOWER (MIMULUS RINGENS). ~ -
vc<\>\

~

all, A B3

P2

PLANT SWAMP
MILKWEED 2" PLUGS,

2" 0O.C.
TRANSITION AREA = WIDTH VARIES — SEE SCALED SITE PLAN. -
EROSION CONTROL BARRIER — SOW IN EVEN SEE PLANTING \\_l/
AT UPGRADIENT SIDE OF THE MIXTURE OF REMOVE UPPER 8” OF HYDRIC SOIL FROM IMPACTED WETLAND TABLE THIS SHEET,
REPLICATION AREA SIDE SLOPE WETLAND AND AREAS AND STOCKPILE. OVER-EXCAVATE MITIGATION AREA TO . SUPPLEMENT
CuT, TYP. CONSERVATION OBTAIN DESIRED GRADES TO MAINTAIN WETLAND HYDROLOGY

PLANTING AREA ‘
WITH NEW ENGLAND .
WETMIX SEED MIX 81 O AQ‘ 4 65

SEED MIXES (INCLUDING 6” OF RE—USED HYDRIC SOILS. INSTALL 6" OF HYDRIC
SOILS NEW REPLICATION AREA AFTER EXCAVATION. SOW INDIGENOUS
WETLAND SEED MIX OVER EXPOSED ORGANIC SOILS (NEW ENGLAND
WETLAND PLANTS WETLAND SEED MIX, OR APPROVED EQUAL).

EXis g SUPPLEMENT WITH WOODY SHRUBS AND SAPLINGS AS SHOWN IN LIVE STAKE ALONG NEW i
UPLAND WETLAND REPLICATION AREA PLANTING PLAN. NATIVE PLANTS MAY STREAM BANKS, SEE =
AREA BE TRANSPLANTED FROM ALTERED WETLAND AREA. DETAIL 3, SHEET C10 N N
/v XIS EXISTING N

ALL DISTURBED UPLAND JW -2 TNG GRADE ___ WE TLAND TS

AREAS SHALL BE LOAMED, VV_ -------------------------- AN f A AREA

SEEDED AND MULCHED. WAARTTARAN R AR MVIAATI R ) T IVY WiV e KITIVY WY wrporp Vidialot ST oV | D ,l d ..o . Pl . Pl

- 4 etailed Mitigation Planting Plan

NOTE: " '
TO ENSURE CONSISTENT WETLAND HYDROLOGY, THE SITE EROSION CONTROL BARRIER AT THE C9 1"=10
SHALL NOT BE EFFECTIVELY DRAINED OR CONTAIN ANY EDGE OF THE WETLAND AREA
UPGRADIENT HYDRAULIC MODIFIERS THAT MAY ALTER (INSTALL ON THE UPLAND SIDE), TYP.

SITE HYDROLOGY. SOILS AND WETLAND HYDROLOGY
SHALL BE CONFIRMED BY AN ENGINEER PRIOR TO

CONSTRUCTION OF MITIGATION AREA. IF WETLAND . . .

MITIGATION IS NOT SUCCESSFUL AFTER ONE GROWING VV etland Repllcatlon Plant L]St

SEASON, CONTACT ENGINEER.
SEED WETLAND REPLICATION AREA WITH NEW ENGLAND WETMIX WETLAND SEED MIX (NEW ENGLAND WETLAND PLANTS) AND
SUPPLEMENT WITH THE FOLLOWING PLANTINGS AS SHOWN ON SHEET C7:

KEY QTY | BOTANICAL NAME COMMON NAME SIZE NOTES MARCH 135, 2026 ISSUED FOR BRIDGE DIVISION REVIEW
T T eowee e DATE DESCRIPTION
LN R T R T— USE_ONLY PRINTS OF LATEST DATE
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3 \ Typical Cross Section Through Wetland Replication Area

@ Not to Scale

PLANTS
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3 Live-Stake Detail

LIVE STAKING PROCEDURES.:

Live stakes are stems of a woody plant that are cut off and inserted into soils as to create a new plant of that species. For these soil
bio-engineered slopes, Red-Osier Dogwood, Pussy Willow, Speckled Alder, and Eastern Cottonwood plants either purchased or found
on-site will be the parent plants used for such practices. If other plants are to be used, contact this office. The procedures are listed
below:

Cut stakes from long, upright branches taken off the parent plant. Typically, lives stakes should be between 18 and 24 inches long and at
least three-eighths of an inch in diameter.

Make a straight cut at the narrow end of the stake (toward the tip of the branch). At the thicker end (toward the trunk) cut the branch at
an angle, so that it makes a point. It is important to plant live stakes with the angled end in the ground; otherwise they will die.

Remove the leaves and small branches from the stakes as soon as possible after cutting them, to keep the stakes from drying out.
However, keep the whips (the slender twigs snipped off during stake cutting.). Whips will grow nicely if they are planted in wetland
areas. These should be pushed into the ground as far as they will go without breaking.

Dip the top (blunt cut, narrow end) 2-3 inches of the stakes in latex paint immediately after they are cut. This will seal the exposed cut
end and helps prevent drying and cracking. You can also use different colors of paint to color code different species of cuttings, planting
times, and other treatments. The paint will also make the stakes visible once they are planted.

Plant your stakes within 24 hours for best results. In the meantime, keep them moist and wet in buckets or wet burlap sacks. On hot
days, keep them in the shade until you plant them.

Drive the stakes into the wetland soil at least one foot deep. The deeper the better, however, leave three to six inches above ground
surface so they can sprout leaves. At first, the stakes will survive by rooting, but eventually leaves will sprout from the exposed end of
the stakes.

If necessary, drive stakes into the ground with a rubber mallet to help avoid damaging them. Use a planting bar or length of rebar to start
the hole in hard soils.

Use long stakes at least one-half inch in diameter when plating in riprap (rocks). The longer, thicker stakes will survive heating and
drying better than smaller diameter cuttings.

Use longer stakes and leave one-foot sticking above the ground if the stake will be shaded by surrounding vegetation. If a willow stakes
get too much shade, they will drop their new leaves and die.

The best time to plant live stakes is during the dormant season. In Berkshire County, this is roughly from the beginning of November
through the end of March. Live stakes can also be planted during the growing season, especially at sites that will remain moist, although
survival rates will be lower. Some species, other than the ones suggested, may require the bottom ends of cuttings to be soaked or
dipped in a solution of plant rooting hormone before planting to speed up growth.
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GENERAL NOTES:

1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR LOCATING ALL PROPOSED PORTABLE
CHANGEABLE MESSAGE SIGNS (PCMS) IN THE FIELD SUCH THAT VEHICULAR AND
PREDESTRIAN TRAFFIC IS NOT IMPEDED. LOCATION OF PSCMS UNITS ON PRIVATE
PROPERTY SHALL NOT BE PERMITTED WITHOUT PRIOR APPROVAL FROM THE OWNER.

2. PCMS UNITS SHALL BE INSTALLED 2 WEEKS PRIOR TO CONSTRUCTION AND SHALL

READ "WHITMAN ROAD ROADWORK BEGINS X/XX/XXXX". PCMS UNITS SHALL BE
BRODIE MOUNTAIN ROAD REMOVED AT THE START OF CONSTRUCTION.

1 \ Work Zone Advance Signage & Detour Plan

C 1 O Not to Scale
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INSTALLATION NOTES:

1. ROLLED EROSION CONTROL BLANKETS (RECB) SHALL BE NORTH AMERICAN GREEN C125BN
(100% COCONUT FIBER MATRIX WITH WOVEN BIODEGRADABLE NETS) OR APPROVED EQUAL.

2. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING ANY NECESSARY APPLICATION
OF LIME, FERTILIZER, AND SEED. NOTE: WHEN USING CELL—O-SEED DO NOT SEED PREPARED
AREA. CELL-O-SEED MUST BE INSTALLED WITH PAPER SIDE DOWN.

3. BEGIN AT THE TOP OF THE SLOPE BY ANCHORING THE BLANKET IN A 6" DEEP X 6" WIDE
TRENCH WITH APPROXIMATELY 12" OF BLANKET EXTENDED BEYOND THE UP-—SLOPE PORTION
OF THE TRENCH. ANCHOR THE BLANKET WITH A ROW OF STAPLES/STAKES APPROXIMATELY
12"APART IN THE BOTTOM OF THE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER
STAPLING. APPLY SEED TO COMPACTED SOIL AND FOLD REMAINING 12" PORTION OF
BLANKET BACK OVER SEED AND COMPACTED SOIL. SECURE BLANKET OVER COMPACTED SOIL
WITH A ROW OF STAPLES/STAKES SPACED APPROXIMATELY 12" APART ACROSS THE WIDTH
OF THE BLANKET.

4. ROLL THE BLANKETS (A.) DOWN OR (B.) HORIZONTALLY ACROSS THE SLOPE. BLANKETS
WILL UNROLL WITH APPROPRIATE SIDE AGAINST THE SOIL SURFACE. ALL BLANKETS MUST BE
SECURELY FASTENED TO SOIL SURFACE BY PLACING STAPLES/STAKES IN APPROPRIATE
LOCATIONS AS SHOWN IN THE STAPLE PATTERN GUIDE. WHEN USING OPTIONAL DOT SYSTEM ,
STAPLES/STAKES SHOULD BE PLACED THROUGH EACH OF THE COLORED DOTS CORRESPONDING
TO THE APPROPRIATE STAPLE PATTERN.

5. THE EDGES OF PARALLEL BLANKETS MUST BE STAPLED WITH APPROXIMATELY 2"-5" OVERLAP
DEPENDING ON BLANKET TYPE. TO ENSURE PROPER SEAM ALIGNMENT, PLACE THE EDGE OF THE
OVERLAPPING BLANKET (BLANKET BEING INSTALLED ON TOP) EVEN WITH THE COLORED SEAM
STITCH ON THE PREVIOUSLY INSTALLED BLANKET.

6. CONSECUTIVE BLANKETS SPLICED DOWN THE SLOPE MUST BE PLACED END OVER END (SHINGLE
STYLE) WITH AN APPROXIMATE 3" OVERLAP. STAPLE THROUGH OVERLAPPED AREA,
APPROXIMATELY 12" APART ACROSS ENTIRE BLANKET WIDTH.

4 Rolled Erosion Control Blanket Detail OTE: N LOOSE SOIL CONDITIONS, THE |SE OF STATLE OR STAKE LENGTHS GREATER THAN &
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UNDISTURBED NATIVE SUBGRADE OR
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EXTEND GRAVEL 12" BEYOND EDGE OF
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NOTE: IF UNSUITABLE CONDITIONS ARE ENCOUNTERED, DEPTH OF BASE
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