IEc WETLANDS WI!ILDLIFE WATERWAYS

November 1, 2023
Electronic Delivery and FedEx

Wayland Conservation Commission
Wayland Town Hall

41 Cochituate Road

Wayland, MA 01778

Re: Response to Peer Review Comments 3 [LEC File #: CDALLC\22-051.02]
DEP File #: 322-1000 Notice of Intent Application
113-115 Boston Post Road
Assessor’s Map 30, Lots 70 and 71
Wayland, Massachusetts

Dear Members of the Conservation Commission:

LEC has prepared this Response to Peer Review Comments 3 to address the remaining peer review
comments included in the September 6, 2023 Peer Review Letter provided by BETA (BETA Letter 3).
Appendices to this Response to Peer Review Comments 3 letter include:

e Revised site plans entitled, Cascade Residential Housing Development dated November 14, 2022
and revised October 31, 2023, and prepared by C1.0 Engineering, LLC (Revised Plans 3,
Appendix A);

e Revised stormwater report entitled Post Construction Stormwater Management Report dated
October 31, 2023 and prepared by C1.0 Engineering, LLC (Revised Stormwater Report,
Appendix B);

e Response to BETA Letter dated September 6, 2023 dated October 31, 2023 and prepared by

Geosphere Environmental Management, Inc. (Appendix C); and

e Response to Scott Horsley Letter to Wayland Conservation Commission dated September 15,

2023 and prepared by Geosphere Environmental Management, Inc. (Appendix D).

BETA Group Comments (responses provided by C1.0 Engineering, LLC)

BETA Comment G12. In accordance with Volume 2, Chapter 2 of the Stormwater Handbook, flow into

the proposed infiltration basin will require 44% pretreatment for the infiltration basin to achieve 80%
TSS Removal. The exception to this is the roof runoff which can be piped directly into the basin. As
proposed, the pretreatment provided for the runoff from Route 20 and the west parking lot is not
documented. Provide a description of the measures to be implemented and the design calculations which
document that they are adequately sized in accordance with the Handbook.
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LEC

C1.0 5/3 Response: Separate Stormceptor units have been added to each of the parking lots and the Route

20 drain has been disconnected. Contech specified a Stormceptor 450i Catch Basin inlet for the west
parking lot and a Stormceptor 1515-3-C inline unit for the east parking lot.

BETA 6/5 Comment: Based upon a report from the EPA, the proprietary separators are approximately

40% effective. (See Attached) BETA has normally allowed these units to be used as pretreatment units
which will provide the 44% TSS Removal required prior to the infiltration SCM. This is consistent with
the requirements for discharges to Cold Water Fisheries as outlined in Volume 1 Chapter 1, page 20 of
the Handbook, which states “For discharges near or to cold-water fisheries, proprietary BMPs may be
used for pretreatment only, unless verified for such other uses by STEP or TARP. “Since the STEP and
TARP program has been discontinued, It is our opinion that using them exclusively for treatment should
be reserved when they are needed to meet the MEP requirement for redevelopment (Standard 7). In this
instance also, the design provides no treatment for the roof runoff.

C1.0 7/11 Response: Sediment forebays have been added to the two parking lot treatment trains. There

are now two separate pretreatment systems from the parking lots that include deep sump catch basins to
sediment forebays, which provide 44% TSS removal from the respective parking lots prior to draining to
the infiltration basin. Both parking lot pretreatment systems drain to the infiltration basin for the total
TSS removal efficiency of 89%. The roof drains tie in to the drainage system after the pretreatment
systems and drain to the infiltration basin without going through the pretreatment systems. TSS and
WQV calculations are provided in Appendix D.

BETA 9/6 Comment: The design as modified will provide the pretreatment needed for the infiltration

basin to achieve the 80% TSS Removal rate. In addition, the design no longer depends upon proprietary
separators for pretreatment. However, the total TSS removal rate provided is only 80%. The pretreatment
cannot be included in the total removal rate determination.

C1.0 10/31 Response: The TSS calculation sheets have been adjusted.

BETA Comment G17 (this comment was noted as G18 on previous BETA Peer Review Letters).

There are not enough grades shown on the Grading Sheet (C-1.0) to show that the runoff from the
pavement on the east side of the building will be collected by the basins.

C1.0 5/3 Response: Grades have been adjusted and a note has been added that walk and parking lot drain
to CB #302.

BETA 6/5 Comment: The grades as shown are incorrect. The rim elevation for CB 302 is 175.3, which is

higher than the grade as shown at elevation 174.5+. Comment remains.

C1.0 7/11 Response: The elevation has been corrected.

BETA 9/6 Comment: The proposed rim elevation has been corrected to Elevation 174.30; however, the

outlet pipe is a 12 HDPE culvert at invert elevation 173.0. Based upon the elevations, this structure
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cannot be built as shown. Based upon the inverts at DMH 351, it appears that the invert could be dropped
to Elevation 172.27 which would provide the cover depth needed for the piping. This should be corrected.

C1.0 10/31 Response: The elevation has been changed to 172.27.

BETA Comment G19 (this comment was noted as G20 on previous BETA Peer Review Letters).

There are no details provided for the proposed infiltration basin embankments. Provide a detail for this
structure including crest width, material, gradient of side slopes, surface treatment, spillway design, and
general material requirements.

C1.0 5/3 Response: A detail has been added that illustrates the cross section of the basin embankment

and the spillway.

BETA 6/5 Comment: More dimensional detail is required to define this embankment including crest

elevation, crest width, depth and limits of fill removal, replacement material specifications, and bottom
material type and depth.

C1.0 7/11 Response: Additional detail has been added to the plan.

BETA 96/ Response: The detail does not match the plan view. In addition, the crest width of the
embankment is not identified. Ideally, a width of 8" should be provided. Comment Remains.

C1.0 10/31 Response: The stormwater basin is located immediately adjacent to a parking lot where it can

be easily accessed for maintenance. The stormwater basin is relatively shallow, measuring up to two feet
deep, which will allows for adequate access by foot or machine for maintenance.

BETA Comment G22. Based upon the plans, the proposed infiltration basin is located 34.3+ feet from

the adjacent wetlands. In accordance with Volume 1, Chapter 2 of the standards, infiltration structures
should be a minimum of 50° from waters of the commonwealth. In addition, Item 6 of the Standards
espoused in Volume 1, Chapter 1 of the Handbook, states: ““Stormwater discharges to Outstanding
Resource Waters and Special Resource Waters shall be removed and set back from the receiving water or
wetland and receive the highest and best practical method of treatment™ The discussion relative to
compliance with this standard should be included in the narrative.

C1.0 5/3 Response: The retention basin is now located 107 feet from the stream. There are two outlets,

one that drains west and one that drains to a newly created swale where the Route 20 drain pipe has been
cut back about 110 feet to “daylight” the stream.

BETA 6/5 Comment: By scale, the toe of the proposed embankment is 57+ feet from the last wetland flag

on the abutting lot which is the nearest point to the abutting resource. See comment G12 above relative to
the treatment level provided. It should also be noted that the connection of the outlet with the Route 20
Swale would be considered a direct discharge to an ORW. The applicant should expand their explanation
of this issue to justify the connection.
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C1.0 7/11 Response: Additional explanation has been added to the Drainage Report narrative.

Discharging the now treated Route 20 stormwater run-off directly to Pine Brook is required due to
existing site topography. Instead of the existing condition, where untreated Route 20 stormwater
discharges directly to Route 20 via a broken drainage pipe, stormwater from Route 20 will be directed to
a treatment swale prior to discharge, thereby improving conditions for Pine Brook. The only viable
alternative would be to retain the existing condition. The proposed drainage swale connection to Pine
Brook will be achieved by excavating the land immediately behind the large stones and boulders that
currently comprise the Pine Brook Bank, such that treated stormwater will flow through the spaces
between the stones and boulders as it enters Pine Brook and the existing Bank will be preserved. This
work will be conducted under the supervision of a qualified Wetland Scientist during construction. A
note to this effect has been added to Sheet C1.0 of the Revised Plan Set.

BETA 9/6 Comment: In accordance with the Volume 1, Chapter 1, page 17, of the handbook, “The long-

term pollution prevention strategies for sites near critical areas must also incorporate designs that allow
for shutdown and containment where appropriate to isolate the system in the event of an emergency spill
or other unexpected event.”” The outlet configuration should be designed accordingly. As previously

noted, this remains a direct discharge to a critical area and a waiver from the standards will be required
and should be requested. NEC comments regarding this outfall should also be considered in this request.

C1.0 10/31 Response: Gate valves have been added to the outlet catch basins CB#304 and new CB# 305
so the basin can be isolated from the discharge points. The outlet pipes are proposed to be constructed of

cement lined ductile iron to accommodate a typical mechanically connected gate valve. Regarding a
waiver to the regulations, the outlet is an existing discharge point comprised of a degraded reinforced
concrete pipe. The new discharge point is to replace the existing discharge point at the same location, by
removing the last 75-feet of pipe and converting it to an open, naturalized channel. No new discharge
point is being created.

BETA Comment G32. The assumption that the Tc for EDA 2 is 6.0 minutes is not appropriate. The Tc
should be the longest duration travel time not the longest distance.

C1.0 7/11 Response: The Tc has been calculated in the model.

BETA 9/6 Response: The initial sheet flow assumption is incorrect. The slope is exaggerated, and the

surface conditions are a grassed surface. Comment remains.

C1.0 10/31 Response: The Tc surface designation is changed from “smooth surface” to “short grass
pasture”. The differing slopes for the reaches along the Tc line have been verified and adjusted as
needed.

BETA Comment G38. The HYDRO-CAD calculations cannot be used to determine that the infiltration
basin has been designed in compliance with Standards 3 & 4. Storage documentation in accordance with

Volume 3, Chapter 1 should be provided in the report.
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C1.0 7/11 Response: The calculations for infiltration volume and water quality volume based on the

Volume #3 of the Handbook, are provided in Appendix D, these calculations have been revised with the

adjustments to the drainage system and associated calculations.

BETA 9/6 Response: The Water Quality Volume is 1" of runoff from the impervious surfaces, which

includes all roof area. The calculation is as follows.

Total Impervious Area = 43,788 sq. ft.

WQV =

17 = 43,788 (1/12”) = 3,649 cu. ft.

Static Volume Provided = 2,688 cu. ft.

The basin does not provide the WQV capacity required by the standards. The following issues with the

basin design should also be addressed, which include:

1)

2)

3)

4)

5)

In accordance with Volume 3, Chapter 1, page 28 of the handbook: Mounding analysis is
required when the vertical separation from the bottom of an exfiltration system to seasonal high
groundwater is less than four (4) feet and the recharge system is proposed to attenuate the peak
discharge from a 10-year or higher 24-hour storm (e.g., 10-year, 25-year, 50-year, or 100-year
24-hour storm).

C1.0 10/31 Response: The basin shape and outlet controls have been adjusted to provide 3,896

cubic feet of static volume below the outlet.
A mounding analysis was not included in the report.

C1.0 10/31 Response: Attachment C contains a Groundwater Mounding Analysis prepared by

Geosphere Environmental Management, Inc.

The emergency spillway has been incorporated into the normal discharge from
the basin in events as low as a 2-year storm. BETA recommends that the
design of the outlet control structure be modified to provide the combined
discharge capacity and a true emergency spillway be provided above the 100-

year water surface elevation.

C1.0 10/31 Response: 3.The intent of the design is to have water flow to two different discharges

to balance the water flow. A second outlet control catch basin has been added at the location of
the spillway and the spillway has been raised.

The infiltration rate used in the analysis is 1.02 inches/hour. In accordance with the handbook,
the design rate based on the C horizon soils would be 2.41 in/hr. BETA recommends that the
design analysis be revised to reflect this rate since it may help with the design modification

needed to address the above comment.

C1.0 10/31 Response: 4.The infiltration rate has been adjusted.

As discussed at the last hearing, the Commission is concerned about temperature issues
associated with the discharge from the basin. BETA recommends that the design be modified to
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provide a temperature sink to cool the water prior to discharge. The State of Maine stormwater
standards have recommendations for designs which could be implemented to achieve this goal.

C1.0 10/31 Response: Attachment D contains a Response to Scott Horsley Letter to Wayland

Conservation Commission prepared by Geosphere Environmental Management, Inc., dated
September 15, 2023.

6) The TSS removal calculations are incorrect. The pretreatment is required for the infiltration
basin to achieve the 80% Removal Rate quoted. Therefore, the pretreatment rate cannot be used
in determining the total TSS removal provided by the train. The actual Removal rate provide is
only 80%, not the 89% reported. The sheets should be corrected.

C1.0 10/31 Response: The TSS calculation sheets have been revised to only include the

infiltration basins which as designed includes the Deep Sump Catch basins and the Sediment
Forebays as pretreatment.

7) Provide the sizing requirements for the sediment forebay and document that they provide the
volume required in accordance with the handbook.

C1.0 10/31 Response: 7.The sediment forebay size requirements are provided in Appendix D of

the Revised Stormwater Report.

Thank you for considering this Response to Peer Review Comments 3 to address the remaining BETA
peer review comments. We look forward to meeting with the Commission and discussing these
comments at the November 8, 2023 Public Hearing. Should you have any questions, please do not
hesitate to contact me in our Wakefield office at 781-245-2500 or at rkirby@lecenvironmental.com.

Sincerely,

LEC Environmental Consultants, Inc.

Richard A. Kirby
Senior Wetland Scientist

cc: DEP, Northeast Region
Cascade Development Associates, LLC
Paul Haverty, Attorney
C1.0 Engineering & Development

rak: projects\22-051.02\Peer Review\Response to Peer Review Comments 7-11-2023.doc
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Appendix A

Cascade Residential Housing Development,
dated November 14, 2022 and revised October 31, 2023,
prepared by C1.0 Engineering, LLC



CASCADE RESIDENTIAL HOUSING DEVELOPMENT

Owner:
Cascade Development Associates, LLC

831 Beacon Street, Suite #268
Newton Center, MA 02459
T:617-213-0432

Contact: Zachary Deese-Laurent
e

Legal Counsel:
Blatman, Bobrowski, Haverty & Silverstein, LLC

9 Damonmill Square, Suite 4A4
Concord, MA 01742
T:978-371-2226

F: 978-371-2296

Contact: Paul J. Haverty
I

Environmental Consultant:

LEC Environmental Consultants, Inc.

100 Grove Street, Suite 302
Worcester, MA 01605

T: 508-753-3077

F: 508-753-3177
www.lecenvironmental.com

Contact: Richard A. Kirby

BOSTON POST ROAD
WAYLAND, MASSACHUSETTS

MIDDLESEX COUNTY

PROJECT
LOCATION

LOCUS MAP

NOVEMBER 14, 2022
REVISED OCTOBER 31, 2023

PRELIMINARY

NOT FOR CONSTRUCTION
THESE PLANS WERE PREPARED FOR THE
PURPOSE OF OBTAINING STATE AND LOCAL
APPROVALS AND ARE NOT INTENDED TO BE
USED AS CONSTRUCTION DOCUMENTS.

Land Surveyors:
Beals and Thomas, Inc.

144 Turnpike Road, Suite 210
Southborough, Massachusetts 01772
T: 508-366-0560

F: 508-366-4391

Contact:
.

Civil Engineers:
C1.0 Egineering, LLC

14 Spring Street
Waltham, Massachusetts 02453
T:(781) 850-2731

Contact: William Doyle, PE
-

Drawing List:

E1.0 Existing Conditions Plan

CO0.0 Erosion Control Plan

C1.0 Grading Drainage and Utility Plan
C1.1 Details

C1.2 Details

L1.0 Landscape Plan

FL1.0 Flood Zone Elevation Plan
Riverfront Area Restoration Planting Plan
AREA 1

AREA 2

AREA 3

AREA 4
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EROSION CONTROL AND SEDIMENTATION NOTES:
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CONTRACTOR SHALL MAINTAIN ALL EROSION CONTROL MEASURES DURING ENTIRE CONSTRUCTION PERIOD.

ANY SEDIMENT TRACKED ONTO PUBLIC RIGHT-OF-WAYS SHALL BE SWEPT AT THE END OF EACH WORKING DAY. ALL POINT OF CONSTRUCTION EGRESS OR
INGRESS SHALL BE MAINTAINED TO PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC ROADS.

ALL STOCKPILE AREAS SHALL BE LOCATED WITHIN LIMIT OF WORKLINE AND STABILIZED TO PREVENT EROSION.
ALL DEBRIS GENERATED DURING SITE PREPARATION ACTIVITIES SHALL BE LEGALLY DISPOSED OF OFF-SITE.
PROVIDE CRIBBING AS NECESSARY TO PROTECT EXISTING UTILITY LINES DURING CONSTRUCTION.

SITE ELEMENTS TO REMAIN MUST BE PROTECTED FOR DURATION OF PROJECT.

ALL TOPSOIL ENCOUNTERED WITHIN WORK AREA SHALL BE STRIPPED TO ITS FULL DEPTH AND STOCKPILED FOR REUSE. EXCESS TOPSOIL SHALL BE DISPOSED
OF ON-SITE AS DIRECTED BY OWNER. TOPSOIL PILES SHALL REMAIN SEGREGATED FROM EXCAVATED SUBSURFACE SOIL MATERIALS.

ADDITIONAL EROSION CONTROL MEASURES SHALL BE IMPLEMENTED AS CONDITIONS WARRANT OR AS DIRECTED BY THE OWNER OR OWNER'S REPRESENTATIVE.

ALL AREAS IDENTIFIED AS CRITICAL AREA SEEDING SHALL BE STABILIZED DURING CONSTRUCTION BY SEEDING WITH ANNUAL RYE GRASS AT THE RATE OF 40
LBS/ACRE.

TEMPORARY DIVERSION DITCHES, PERMANENT DITCHES, CHANNELS, EMBANKMENT AND ANY DENUDED SURFACE WHICH WILL BE EXPOSED FOR A PERIOD OF
ONE MONTH OR MORE SHALL BE CONSIDERED CRITICAL VEGETATION AREAS. THESE AREAS SHALL BE MULCHED WITH STRAW. MULCH SHALL BE SPREAD
UNIFORMLY IN A CONTINUOUS BLANKET OF SUFFICIENT THICKNESS TO COMPLETELY HIDE THE SOIL FROM VIEW.

SOIL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE INSPECTED AND MAINTAINED ON A DAILY BASIS DURING CONSTRUCTION TO INSURE THAT
CHANNELS, DITCHES AND PIPES ARE CLEAR OF DEBRIS AND THAT THE EROSION CONTROL BARRIERS ARE INTACT.

DUST SHALL BE CONTROLLED BY SPRINKLING OR OTHER APPROVED METHODS AS NECESSARY, OR AS DIRECTED BY THE OWNER OR HIS REPRESENTATIVE.

HAYBALE CHECK DAMS OR SILT-SACKS SHALL BE PROVIDED AROUND ALL EXISTING DRAIN INLETS PRIOR TO CONSTRUCTION ACTIVITIES AND AROUND ALL
PROPOSED DRAIN INLETS PRIOR TO PERMANENT PAVEMENT TO CONTROL SILTATION.

HAYBALE CHECK DAMS ARE TO BE PROVIDED ON TWO HUNDRED FOOT SPACING WITHIN ALL DRAINAGE SWALES AND DITCHES AND AT UPSTREAM SIDES OF ALL
DRAINAGE INLETS.

AN EROSION CONTROL BARRIER SHALL BE INSTALLED ALONG THE EDGE OF PROPOSED DEVELOPMENT AS INDICATED IN THE PLAN PRIOR TO THE
COMMENCEMENT OF DEMOLITION OR CONSTRUCTION OPERATIONS.

EXTREME CARE SHALL BE EXERCISED SO AS TO PREVENT ANY UNSUITABLE MATERIALS FROM ENTERING THE WETLANDS.

CLEAN AND MAINTAIN EROSION CONTROL BARRIER AS REQUIRED DURING CONSTRUCTION OPERATIONS TO ENSURE ITS CONTINUED FUNCTIONALITY.
ADDITIONAL EROSION CONTROL MEASURES SHALL BE IMPLEMENTED AS CONDITIONS WARRANT OR AS DIRECTED BY THE OWNER OR OWNER'S REPRESENTATIVE.
PROVIDE EROSION CONTROL NETTING ON ALL SLOPES 3:1 OR GREATER.

THE CONTRACTOR SHALL REMOVE ALL EROSION CONTROL BARRIERS AFTER REVEGETATION OF DISTURBED AREAS.
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DMH 353
WEST SEDIMENT FOREBAY RIM=164.4
INV IN=159.4
12-FOOT LONG X 6-FOOT WIDE INV OUT=159 1

RIP-RAP OVERFLOW
INV 160.0

PROPOSED MONITORING WELL

CB 303

RIM=160.7

INV OUT=158.7

OSE TEST PIT #5

SURFACE ELEVATION=159.3
ESHGWT=151.8

EXCAVATE AND REMOVE "A HORIZON"
FILL MATERIAL IN AREA OF RETENTION

DMH 351
RIM=168.0
INV OUT=165.9

DMH 352
RIM=165.0
INV IN=163.0

INV OUT=162.6

93 LF 12" HDPE

DMH 351
CB 305 RIM=173.5
RIM=168.0 INV IN=171.8
INV OUT=166.0 INV OUT=171.7

-

BASIN, TO ELEVATION APPROXIMATELY
150.8 REPLACE WITH CLEAN SAND

OUTLET
INV=158.7

T INV=163.5

\ 165.5 -
=

LS\

CB 305
RIM=158.8
INV OUT=157.6

164 TONC RAILROAD T RETAINING WALL

0O
©

A\
‘__‘__

WATER
SPIGOT

ELECTRICAL

RO

PELECTRICAL 169.5

OUTLET(x2)
WATER

8-FOOT LONG X 5-FOOT WIDE
RIP-RAP OVERFLOW
SEE DETAIL

8-INCH HDPE EMERGENCY DE-WATERING
PIPE, REMOVABLE CAP AT BOTH ENDS TOW=159.5

INV=158.0 \ A 7/ BOW=158

PROPOSED MONITORING WELL OW=156 2 TOW=159.5
BOW=156

091

BOW=154.5 % o
MODULAR CONCRETE BLOCK LANDSCAPE \ S,
WALL WITH 40-MILL IMPERMEABLE BARRIER, (éw% .
INSTALL BARRIER BETWEEN ELEVATION 152.0 o | N
AND TOP OF WALL k = DRAHON
CB 304 5? * A
RIM=158.8 @
INV OUT=157.6 )\ “’M
Ir

or
EMERGENCY CLOSE GATE VALVE ~ %,
WITH VALVE BOX SET TO GRADE MEw

BORING B-8 ) —~
MOIST=150.7
MOTTLING= 145.7

PROTECT ND MAINTAIN
BORING B-7/MW
GWT=153.5

DRA#39

GRADING, DRAINAGE AND UTILITY NOTES:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THAT THE PROPOSED IMPROVEMENTS SHOWN ON THE PLANS DO NOT CONFLICT WITH ANY KNOWN EXISTING
OR OTHER PROPOSED IMPROVEMENTS. IF ANY CONFLICTS ARE DISCOVERED, THE CONTRACTOR SHALL NOTIFY THE OWNER AND THE ENGINEER PRIOR TO
INSTALLATION OF ANY PORTION OF THE SITE WORK WHICH WOULD BE AFFECTED.

ALL WORK PERFORMED AND ALL MATERIALS FURNISHED SHALL CONFORM WITH THE LINES, GRADES AND OTHER SPECIFIC REQUIREMENT OR SPECIFICATIONS OF THE
TOWN OF WAYLAND DPW.

AT ALL LOCATIONS WHERE EXISTING CURBING OR PAVEMENT ABUTS NEW CONSTRUCTION, THE EDGE OF THE EXISTING CURB OR PAVEMENT SHALL BE SAW CUT TO A
CLEAN, SMOOTH EDGE. BLEND NEW PAVEMENT, CURBS AND EARTHWORK SMOOTHLY INTO EXISTING BY MATCHING LINES, GRADES AND JOINTS. PITCH EVENLY
BETWEEN SPOT GRADES. GRADE ALL AREAS TO DRAIN.

THE CONTRACTOR SHALL VERIFY EXISTING GRADES IN THE FIELD AND REPORT ANY DISCREPANCIES IMMEDIATELY TO THE ENGINEER. THE CONTRACTOR SHALL MAKE
ALL ARRANGEMENTS FOR THE ALTERATIONS AND ADJUSTMENT OF GAS, ELECTRIC, TELEPHONE AND ANY OTHER PRIVATE UTILITIES BY THE PROPOSED WORK, THE
LOCATION, ELEVATION AND SIZE OF THE UTILITY SHALL BE ACCURATELY DETERMINED WITHOUT DELAY BY THE CONTRACTOR, AND THE INFORMATION FURNISHED TO
THE OWNER AND ENGINEER FOR RESOLUTION.

ALL UTILITY COVERS, GRATES, ETC. SHALL BE ADJUSTED TO BE FLUSH WITH THE PAVEMENT FINISH GRADE UNLESS OTHERWISE NOTED. RIM ELEVATIONS OF DRAINAGE
STRUCTURES AND SANITARY SEWER MANHOLES ARE APPROXIMATE.

INSTALL ALL UTILITIES (INCLUDING CONCRETE PADS) PER UTILITY COMPANY AND DPW STANDARDS.

AN EROSION CONTROL BARRIER SHALL BE INSTALLED ALONG THE EDGE OF PROPOSED DEVELOPMENT AS SHOWN ON THE PLAN PRIOR TO THE COMMENCEMENT OF
CONSTRUCTION OPERATIONS.

ALL DRAINAGE PIPES SHALL BE SMOOTH WALLED CORRUGATED POLYETHYLENE PIPE (REINFORCED CONCRETE PIPE OR ADS N-12 OR APPROVED EQUAL) EXCEPT
WHERE NOTED OTHERWISE.

EXISTING TREES AND SHRUBS OUTSIDE THE LIMIT OF GRADING SHALL BE REMOVED ONLY UPON PRIOR APPROVAL OF THE OWNER.
ALL SANITARY PIPE SAHLL BE SDR-35 PVC UNLESS OTHERWISE NOTED.

WATER LINE SHALL BE CLASS 52 CEMENT LINED DUCTILE IRON.

INSULATE SANITARY PIPES WHERE INVERT DEPTH IS LESS THAN 4 FEET BELOW FINISHED GRADE.

CONTRACTOR SHALL PROTECT ALL UNDERGROUND DRAINAGE, SEWER AND UTILITY FACILITIES FROM EXCESSIVE VEHICULAR LOADS DURING CONSTRUCTION. ANY
DAMAGE TO THESE FACILITIES RESULTING FROM CONSTRUCTION LOADS WILL BE RESTORED TO ORIGINAL CONDITION.

ALL WATER WORKS SHALL CONFORM TO WAYLAND DPW, WATER DIVISION SPECIFICATIONS, DETAILS, RULES AND REGULATIONS AND HAVE 5 FEET OF MINIMUM COVER.
GAS, ELECTRIC, TELEPHONE AND APPROPRIATE UTILITY COMPANIES AND FIRE DEPARTMENT.

ABANDON EXISTING UTILITY SERVICES ON-SITE ACCORDING TO UTILITY COMPANY AND TOWN OF WAYLAND REQUIREMENTS.

THE CONTRACTOR SHALL REMOVE ALL EROSION CONTROL BARRIERS AFTER REVEGETATION OF DISTURBED AREAS AND AFTER APPROVAL OF THE CONSERVATION
COMMISSION AND WETLAND SPECIALIST.

ALL WATER UTILITY IMPROVEMENTS SHALL COMPLY WITH THE AMERICAN WATERWORKS ASSOCIATION STANDARDS AND THE TOWN OF WAYLAND WATER DEPARTMENT
SPECIFICATIONS.

RIP-RAP APRONS SHALL BE INSTALLED AT THE OUTLETS FOR ALL CULVERTS.
WETLANDS ARE TO REMAIN UNDISTURBED. NO ENCROACHMENT PERMITTED.

EXCAVATION REQUIRED WITHIN THE PROXIMITY OF EXISTING UTILITY LINES SHALL BE DONE BY HAND. CONTRACTORS SHALL REPAIR ANY DAMAGE TO EXISTING UTILITY
LINES OR STRUCTURES INCURRED DURING CONSTRUCTION OPERATIONS AT NO COST TO THE OWNER.

STOCKPILED TOPSOIL SHALL BE PLACED NEATLY IN AN AREA INDICATED BY THE OWNER.

PITCH EVENLY BETWEEN SPOT GRADES. ALL PAVED AREAS MUST PITCH TO DRAIN AT A MINIMUM OF }4" PER FOOR UNLESS SPECIFIED. ANY DISCREPANCIES NOT
ALLOWING THIS MINIMUM PITCH SHALL BE REPORTED TO THE ENGINEER PRIOR TO CONTINUING WORK.

THE CONTRACTOR SHALL SCHEDULE HIS WORK TO ALLOW THE FINISHED SUBGRADE ELEVATIONS TO DRAIN PROPERLY WITHOUT PUDDLING. SPECIFICALLY, ALLOW
WATER TO ESCAPE WHERE PROPOSED CURB MAY RETAIN RUNOFF PRIOR TO APPLICATION OF THE FINISH SUBGRADE AND/OR SURFACE PAVING. PROVIDE TEMPORARY
POSITIVE DRAINAGE AS REQUIRED.

UNLESS OTHERWISE INDICATED, ABANDONED EXISTING UTILITY LINES SHALL BE CAPPED AND ABANDONED IN PLACE UNLESS THEY CONFLICT WITH PROPOSED
IMPROVEMENT. CAP REMAINING PORTIONS WHERE PARTIALLY REMOVED.
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UNPAVED SURFACE

HEAVY DUTY CAST IRON MANHOLE FRAME & COVER,
TYPE 'B', TO BE SET IN FULL BED OF MORTAR WITH
24" DIA. CLEAR OPENING

PAVED SURFACE

FRAME TO BE SET IN FULL BED OF MORTAR

ADJUST TO GRADE WITH BRICK OR PRECAST
CONCRETE RINGS: MAX. 8" ADJUSTMENT

MANHOLE STEP @ 12" O.C. (TYP)
12" COMPACTED GRAVEL BORROW
UNDISTURBED SUBGRADE

MORTAR PIPE JOINTS

NOTES:

PRECAST CONCRETE STRUCTURES AND CASTINGS
SHALL BE SUITABLE FOR HS20 LOADINGS.

PRECAST CONCRETE STRUCTURES SHALL BE
MANUFACTURED IN ACCORDANCE WITH ASTM-C-478.

ALTERNATE SLAB TOP MAY BE USED AS DICTATED BY
DESIGN AND/OR FIELD CONDITIONS.

UNLESS OTHERWISE NOTED, MANHOLES SHALL BE 48"
I.D.

SPECIAL MANHOLES SHALL BE 72" I.D.

PRECAST CONCRETE DRAIN MANHOLE

NOT TO SCALE

OPTIONAL FLAT TOP

4'-10"

8" OR 12"

%

/ISQ. OPENING '\ *

@
CONE
12"

S 8" MIN.
d 4-0" /]
DIAMETER '
» " | OIL/GREASE .
L] - TRAP
2 TN

. 1" CLEAR _}‘_@
7

o

oo B MINL L

MIN. 4'-0"

MONOLITHIC
BASE

2

> N S
R R RN
S0

(1) FRAME AND GRATE, DOUBLE OR SINGLE
(2) FRAME TO BE SET IN FULL BED OF MORTAR
(3) PAVED SURFACE

(4) STIFF MORTAR

@ ADJUST TO GRADE WITH BRICK OR PRECAST CONCRETE
RINGS: MAX. 8" ADJUSTMENT

@ MORTAR PIPE JOINTS

@ MIN. 0.12 SQ. IN. STEEL PER VERTICAL FOOT, PLACED
ACCORDING TO ASTM C-478

12" COMPACTED GRAVEL BORROW

@ UNDISTURBED SUBGRADE OR SUITABLE COMPACTED
BACKEFILL IN ACCORDANCE WITH THE SPECIFICATIONS

FLAT TOP MAY BE REQUIRED WHERE SHALLOW PIPE
COVER IS ENCOUNTERED.

NOTES:
1. PRECAST CONCRETE STRUCTURES AND CASTINGS SHALL
BE SUITABLE FOR HS20LOADINGS.

2. PRECAST CONCRETE STRUCTURES SHALL BE
MANUFACTURED IN ACCORDANCE WITH ASTM-C-478.

3. ALTERNATE SLAB TOP MAY BE USED AS DICTATED BY
DESIGN AND/OR FIELD CONDITIONS.

4. UNLESS OTHERWISE NOTED, CATCH BASINS SHALL BE 48"
I.D.

5. CATCH BASIN GRATES SHALL BE LEBARON LF248-2 OR
EQUIVALENT CAST IRON, WITH A MAXIMUM OPENING SIZE
OF 2-1/4".

PRECAST CONCRETE CATCH BASIN WITH TRAP

NOT TO SCALE

WHERE APPLICABLE — 3/4" CHAMFER
J/ _EL. VARIES
= 6A
FINISH GRADE © <
3" @ WEEPS @ 10'-0" O.C| .
X [ ,
T~
\
°
b < 4
#4 @ 12" E.W. —4._@
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STAMPED PLANS OF THE FINAL WALL DESIGN SHALL BE SUBMITTED BY THE CONTRACTOR

TYPICAL RETAINING WALL DETAIL

NOT TO SCALE

SELECT WETLAND AND
UPLAND VEGETATION

2 TO 4-INCH RIVER GRAVEL

10-INCH COIR LOG SET IN
/ STREAM BED TO CREATE

6-INCHES TOPSOIL
AND GROUND COVER

160 L 1V:1H SLOPE, TYPICAL.

VVVy I V
vy <0, 0

l RN ()

159 AR

L

158
157

156

SWALE SECTION

2

Dso = v =
® T 2G)C(S1)

Dsc = MEDIAN STONE DIAMETER
G = GRAVITY 32.2 FT/S?
C =0.86 TURBULENT OR 1.20 LAMINAR

(4.17 F/S)*

=0.129'=1.6"
2(32.2) 1.2 (2.75 -1)

S =2.50 TO 3.00 SPECIFIC GRAVITY OF STONE
V =VELOCITY 4.17 F/S FROM HYDROCAD 100YR STORM

STONE SIZE SHALL BE MINIMUM 3-INCHES, PROVIDE 3 TO 6-INCH RIP-RAP AT INVERT OF CHANNEL

ENGINEERING & DEVELOPMENT

14 Spring St, 2nd Floor
Waltham, MA 02451

NOT TO SCALE

TOP OF BERM EL: 159.0

6-INCH LOAM AND SEED \

COMPACTED SILT LOAM

LONGITUDINAL SECTION

TOP OF BERM
EL=159.5

OVERFLOW CREST
3 TO 6-INCH RIP-RAP
6-INCHES DEEP

2

Dso = v =
® T 2G)C(S1)

Dsc = MEDIAN STONE DIAMETER
G = GRAVITY 32.2 FT/S?
C =0.86 TURBULENT OR 1.20 LAMINAR

(1.72 F/S)*

= 0.022' = 0.25"
2(32.2) 1.2 (2.75 -1)

S =2.50 TO 3.00 SPECIFIC GRAVITY OF STONE
V =VELOCITY 1.72 F/S FROM HYDROCAD 100YR STORM

STONE SIZE SHALL BE MINIMUM 2-INCHES, PROVIDE 2 TO 4-INCH RIP-RAP AT CREST OF SPILLWAY

EL=158.9 L isoss
6-INCH LOAM AND SEED —
MHD M1.05.0
3 e T EL 158.5+
VN _ - =
e e e e EL 158.0+
OIS D e —————
N Rl
COMPACTED / //\//\\/(\//\\//\\//\\//\\//\\// EL 150.8+
IMPERVIOUS SOIL \//y\//>///\//>//>
BORROW, MHD M1.08.0 WWANAN

EXCAVATE AND REMOVE "A HORIZON" FILL
MATERIAL IN AREA OF RETENTION BASIN,
TO ELEVATION APPROXIMATELY 150.8
REPLACE WITH SAND BORROW MHD M1.04.0

UNDISTURBED OR
COMPACTED SUBGRADE

CROSS-SECTION

OVERFLOW BERM AND BASIN CROSS SECTION

NOT TO SCALE

UNPAVED PAVED

CONCRETE WALKWAY
WIDTH VARIES SEE PLAN

------------ } REPAVE AS SPECIFIED

SHEETING, IF REQUIRED, TO BE
CUT OFF 5' MIN. BELOW
GROUND & 1" MIN ABOVE TOP OF
PIPE. ANY SHEETING DRIVEN
BELOW MID-DIA OF PIPE SHALL
BE LEFT IN PLACE

|| 4" THICK CONCRETE WALK.
RYFILL ) : CROSS PITCH 2% MAX.

/7 6"x6" WI.4xWI.4 WELDED WIRE FABRIC, 2"

FINISH
—— SCREENED GRAVEL TO GRADE

UP FROM BOTTOM OF WALK

VERTICAL GRANITE
CURB. SEE PLAN

12" OVER PIPE WHEN \\/

PVC PIPE IS USED \\

UTILITY PIPE

NN
—— SCREENED GRAVEL TO /\\\///\\// OO0 O O

MID-DIAMETER WHEN OTHER X
> THAN PVC PIPE IS USED \\\

/\
AN AN AN AN AN AN CANCANAN
RORIRRRRRR R

COMPACTED SUBGRADE
6" COMPACTED GRAVEL FILL

W
SEE TABLE BELOW

TRENCH WIDTH (W)

D bt i NOTE:
DIAMETER OF PIPE| UNSHEETED| SHEETED NOTE:

TO 12" 3 4 1. SIDEWALK SURFACE SHALL BE BROOM FINISHED.
14" TO 24" 4' 5'
30" TO 36" 5' 6'

CONCRETE WITH NO WELDED WIRE FABRIC.

CONCRETE WALK

TYPICAL PIPE TRENCH SECTION

2. MUNICIPAL SIDEWALKS SHALL BE CONSTRUCTED WITH FIBERMESH

NOT TO SCALE NOT TO SCALE

1" TOP COURSE

~

0770720707200 e b

> A Y AR RN Z\ AN AR

COMPACTED SUBGRADE

BITUMINOUS CONCRETE PAVEMENT

———2" BINDER COURSE

NOT TO SCALE
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ALL SLOPES 3:1

12-FOOT LONG X 6-FOOT WIDE
2 TO 4-INCH RIP-RAP
OVERFLOW

INV 160.0

WEST SEDIMENT FOREBAY

CB 303
RIM=160.7
INV OUT=158.7

LOAM AND SEED
WITH WETLAND MIX

ALL SLOPES 3:1

J

EAST
SEDIMENT
FOREBAY

14.0' —

ENGINEERING & DEVELOPMENT
14 Spring St, 2nd Floor

Waltham, MA 02451

NOT TO SCALE

X

/

PN
NN

UNDISTURBED

EARTH—————
>

MECHANICAL JOINT
CONNECTION (TYP)
RESTRAINED W/ MEGALUG

VARIES

2!_6"

€

5'-0" MIN

[ ] 6" GATE VALVE

~—WITH 3 PIECE
RISER, BOX AND
COVER

CONCRETE LEVELING BLOCK

3/4" @ CONTINUOUS
THREADED TIE ROD 1

EACH SIDE (TYP)

FIRE HYDRANT CONNECTION

(TYP.)

NOT TO SCALE

OO0

GRAVEL PAVE 2

BY INVISIBLE STRUCTURES, INC.
303-233-8383
WWW.INVISIBLESTRUCTURES.COM

RINGS FILLED WITH # to 13—INCH GRAVEL

8—INCHES SANDY GRAVEL ROAD BASE

COMPACTED SUBGRADE,

EMERGENCY ACCESS DRIVE GRAVEL PAVEMENT REINFORCING

NOT TO SCALE

CONCRETE THRUST BLOCK

UNDISTURBED BOTTOM
OF EXCAVATION

TYPICAL SECTION

(FOR TEES, BENDS AND DEAD ENDS)

AN QNN A

SOCKET PIPE PLUG CLAMP

BELL OF PIPE —g

6 |

OR FITTING

IF A SHORT PIECE OF

PIPE: RETAIN BACK TO

NEXT JOINT

NOTES:

,—— CAST IRON PLUG

3!_0||

¢ |\
’ > PLUG’
q

AN A AN AR AN AN A NN

BOTTOM OF
EXCAVATION

NI TR TN SN TR SR SNTN SN

PLAN - DEAD END

N

’

1. ALL FITTINGS SHALL BE ANCHORED BY MECHANICAL MEANS OR
BY CONCRETE THRUST BLOCKS, OR BOTH.
2. ALL EXPOSED METAL SHALL BE PAINTED OR COATED.
3. CONCRETE SHALL DEVELOP A MINIMUM COMPRESSIVE STRESS OF
3000 P.S.I. AT 28 DAYS.
4. THESE ARE TYPICAL THRUST BLOCK INSTALLATIONS. ACTUAL
METHOD OF RESTRAINT MUST BE DETERMINED BY FIELD
CONDITIONS. SUBJECT TO REVIEW AND APPROVAL BY THE

ENGINEER.

TYPICAL THRUST BLOCK

UNDISTURBED

OUTLET
CB 305 2 TO 4-INCH RIP-RAP BERM INV=170.0
RIM=168.0 TOP EL=169.5
INV OUT=166.0 BOTTOM EL=168.0
- 72.3 -
LOAM AND SEED
\ WITH WETLAND MIX
13.0
NOT TO SCALE

MUNICIPAL

STANDARD

FIRE HYDRANT

NOTES:
FINISHED GRADE E—
| 1. FIRE HYDRANT SHALL HAVE M.J. SHOE, 5-1/4" MAIN
VALVE, & NOZZLES AND (1) 4-1/2" NATIONAL STANDARD
IONION DS THREAD AND SHALL OPEN LEFT.
A 2. HYDRANTS SHALL BE PAINTED WITH TWO COATS OF
& TRAFFIC YELLOW AND BLACK PER CITY STANDARD.
v YELLOW SHALL BE F-173 FAST DRY ACRYLIC ENAMEL #
Y 13538 YELLOW AS MANUFACTURED BY COASTLINE
£ INDUSTRIAL COATINGS, STAFFORD TEXAS, OR .
& APPROVED EQUAL. BLACK SHALL BE RUSTOLEUM OIL 1-0
7 FILTER FABRIC WRAP BASE PROFESSIONAL STRENGTH EXTERIOR ENAMEL FINISHED GROUND SURFACE
% X0-18 SATIN BLACK OR APPROVED EQUAL.
3. CONCRETE THRUST BLOCKING SHALL HAVE A MINIMUM TR NS vl X THREADED RODS
[ — DRAIN HOLE BEARING SURFACE OF 4 SQUARE FEET. ANMN /\\// \\/ T K
> I > < %
N | R
<44 CONCRETE THRUST BLOCK - D R B UNDISTURBED BOTTOM
e . - - OF EXCAVATION
1 > > 6" MIN.
Do o820 60800 //
4] TT———18"x 18" x 6" CEM. CONC. LEVELING BLOCK 2 N ) )
SE . v SECTION — VERTICAL BEND
e \// ] & FPIPE DIAMETER,
™ >/ D (OUTSIDE) "X" STEEL STRAPS TO
; N N ) }———BEDDING (REFER TO BE HOT DIPPED DOUBLE
1/2 CY PEA STONE TO 6" ABOVE HYDRANT DRAIN HOLE & \
2 % e TYPICAL TRENCH COATED GALV.
1 p DETAIL)
R SUPPORT PIPE ADEQUATELY UNTIL THRUST
0" BLOCK AND PROPERLY COMPACTED BACKFILL
BELOW PIPE ARE IN PLACE.

THREADED RODS

CONCRETE THRUST
BLOCK

UNDISTURBED BOTTOM

OF EXCAVATION

PLAN - VERTICAL BEND

12— —
D/2
) ‘ PIPE DIAMETER,
? P R + 2 D (OUTSIDE)
o CONCRETE THRUST
v o o BLOCK
NN NYONYENVENVINYINYG NVPNVIN
| - 3-0 - UNDISTURBED END OR
SIDE OF EXCAVATION
PLAN - TEE
'I l_6ll
FITTING BELLS TO BE
KEPT FREE OF
CONCRETE (TYP) ﬁ#
. . . CONCRETE THRUST
BLOCK

\ > > > /\//

Q A

A I NN N

UNDISTURBED END OR - 3-0" N

SIDE OF EXCAVATION

PLAN - HORIZONTAL BEND
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