
















PROJECT DESCRIPTION:

WE PROPOSED TO INCREASE EXISTING NONCONFORMITIES IN A SINGLE FAMILY 

RESIDENTIAL STRUCTURE  (AREA / HEIGHT / SETBACK) WITH THE ADDITION OF A SINGLE 

STORY REAR ADDITION AT THE BASEMENT LEVEL.   PROPOSED ADDITION CREATES +373 

SF.  

50 CONCORD AVE EXISTING NONCONFORMITIES:

FAR / LOT WIDTH / SIDE YARD SETBACKS / BUILDING HEIGHT

ZONING REQUEST

SPECIAL PERMIT:

INCREASE NONCONFORMING FAR

ALLOWABLE FAR: 0.69
EXISTING FAR: 0.78

PROPOSED FAR: 0.84  (+0.06)

4291 SF ALLOWED

4793 SF EXISTING (INCLUDING BASEMENT)

5165 SF PROPOSED   (+373 SF)  

INCREASE NONCONFORMING SIDE YARD SETBACK 

(C-1 FORMULA SETBACK)

INCREASE NONCONFORMING BUILDING HEIGHT BY LOWERING OF AVERAGE 

GRADE, RIDGE LOCATION UNCHANGED

ZONING REQUEST SUMMARY
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PROJECT DESCRIPTION:

WE PROPOSED TO INCREASE EXISTING NONCONFORMITIES IN A SINGLE FAMILY 

RESIDENTIAL STRUCTURE  (AREA / HEIGHT / SETBACK) WITH THE ADDITION OF A SINGLE 

STORY REAR ADDITION AT THE BASEMENT LEVEL.   PROPOSED ADDITION CREATES +373 

SF.  

50 CONCORD AVE EXISTING NONCONFORMITIES:

FAR / LOT WIDTH / SIDE YARD SETBACKS / BUILDING HEIGHT

ZONING REQUEST

SPECIAL PERMIT:

INCREASE NONCONFORMING FAR

ALLOWABLE FAR: 0.69
EXISTING FAR: 0.78

PROPOSED FAR: 0.84  (+0.06)

4291 SF ALLOWED

4793 SF EXISTING (INCLUDING BASEMENT)

5165 SF PROPOSED   (+373 SF)  

INCREASE NONCONFORMING SIDE YARD SETBACK 

(C-1 FORMULA SETBACK)

INCREASE NONCONFORMING BUILDING HEIGHT BY LOWERING OF AVERAGE 

GRADE, RIDGE LOCATION UNCHANGED

ZONING REQUEST SUMMARY
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ZONING SUMMARY

BOARD OF ZONING APPEALS SET
BZA-01

50 CONCORD AVENUE, CAMBRIDGE MA

1/8" = 1'-0"

SITE PLAN - ZONING REVIEW

0' 4' 8' 16' 32'

DISTANCE TO NEAREST... n/a n/a

LOADING AREA 0 0 0 0

PARKING SPACES 0 0 2 2

PRIVT OPEN SPACE (MIN) 724.2 335.0 1059.2 2240.0 1878.0

TOTAL OPEN SPACE (SF) 1448.4 670.0 2118.4 3289.0 3036.0

RATIO OF PRIVATE OPEN... 30% 50% 34.40% 53.3% 49.2%

WIDTH tbd 33' unchanged

LENGTH 41.5' 54.5

HEIGHT 35 35 40.3 43.8

SIZE OF BLDG

RIGHT SIDE H+L/5 N/A 9.9 unchanged

LEFT SIDE H+L/5 N/A 4.6 unchanged

REAR N/A 31.25' 51.9 34.8'

FRONT 10 N/A 36.2 unchanged

SETBACKS

D 125'

W 50' 50' 48'

SIZE OF LOT

NO OF UNITS 3.2 0.4 3.6 1.0 unchanged

LOT AREA PER DU 1500 4500

GFA 3621 670 4291 4793 5165

FAR 0.75 0.5 0.69 0.78 0.84

78% 22%

LOT AREA 4828 1340 6168 6168 unchanged

LESS RESTRICTED MORE...

ZONE RES C-1 RES A-2 Total Existing Proposed

50 CONCORD AVE 05.19.23

DIMENSIONAL FORM
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DN

591 SF

BASEMENT

615 SF

INACCESSIBLE

CRAWLSPACE

1217 SF

1ST FLOOR
1221 SF

2ND FLOOR

1294 SF

3RD FLOOR

469 SF

ATTIC

591 SF

BASEMENT

615 SF

INACCESSIBLE

CRAWLSPACE

373 SF

PROPOSED

ADDITION

4.2' 22.5' 6.1'

PROPOSED 

SUNROOM 

ADDITION +373 SF
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1217 SF

1ST FLOOR

1221 SF

2ND FLOOR

33.0'

1294 SF

3RD FLOOR

469 SF

ATTIC
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GFA AREA DIAGRAMS
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BZA-02

50 CONCORD AVENUE, CAMBRIDGE MA

1/8" = 1'-0"6
EXISTING GFA - GARDEN

1/8" = 1'-0"7
EXISTING GFA - 1ST FL

1/8" = 1'-0"8
EXISTING GFA - 2ND FL

1/8" = 1'-0"9
EXSITING GFA - 3RD FL

1/8" = 1'-0"10
EXISTING GFA - ATTIC

1/8" = 1'-0"1
PROPOSED GFA - GARDEN

1/8" = 1'-0"2
PROPOSED GFA - 1ST FL

1/8" = 1'-0"3
PROPOSED GFA - 2ND FL

1/8" = 1'-0"4
PROPOSED GFA - 3RD FL

1/8" = 1'-0"5
PROPOSED GFA - ATTIC

EXISTING GFA

NAME AREA

1ST FLOOR 1217 SF

2ND FLOOR 1221 SF

3RD FLOOR 1294 SF

ATTIC 469 SF

BASEMENT 591 SF

GFA 4793 SF

0' 4' 8' 16' 32'

PROPOSED GFA

NAME AREA

BASEMENT 591 SF

1ST FLOOR 1217 SF

2ND FLOOR 1221 SF

3RD FLOOR 1294 SF

ATTIC 469 SF

PROPOSED
ADDITION

373 SF

GFA 5165 SF

PROPOSED 

ROOF DECK 
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W
D

448 SF

PERMEABLE

510 SF

PERMEABLE

48 SF

PERMEABLE

43 SF

PERMEABLE

2240 SF

PRIVATE OPEN

SPACE

OPEN SPACE

PERMEABLE

PRIVATE

OPEN SPACE

ø 15' - 0"

OPEN SPACE CALCULATION LOT AREA: 6168 SF

REQUIRED OPEN SPACE 

RES C-1 ZONE:   4828 SF X 30% 1448 SF 

RES A-2 ZONE:   1340 SF X 50%   670 SF
TOTAL REQ. O.S. 2118 SF

TOTAL REQ. PRIVATE (15'X15') 1059 SF MIN.

EXISTING OPEN SPACE 

PRIVATE + PERMEABLE O.S. (MIN. 15'X15') 2240 SF 36.3%

PERMEABLE ONLY O.S. 1049 SF 17.0%

TOTAL OPEN SPACE 3289 SF 53.3%

PROPOSED OPEN SPACE 

PRIVATE + PERMEABLE O.S.(MIN. 15'X15') 1804 SF 29.2%

PERMEABLE ONLY O.S. 1232 SF 19.9%

TOTAL OPEN SPACE 3036 SF 49.2%

448 SF

PERMEABLE

674 SF

PERMEABLE

1804 SF

PRIVATE OPEN

SPACE

110 SF

PERMEABLE

ø 15' - 0"
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OPEN SPACE DIAGRAMS

BOARD OF ZONING APPEALS SET
BZA-03

50 CONCORD AVENUE, CAMBRIDGE MA

1/8" = 1'-0"

EXISTING OPEN SPACE DIAGRAM

EXISTING OPEN SPACE CALCS
O.S TYPE AREA % OF LOT AREA

PRIVATE OPEN SPACE 2240 SF 36.3%

PERMEABLE 1049 SF 17.0%

TOTAL 3289 SF

0' 4' 8' 16' 32'
1/8" = 1'-0"

PROPOSED OPEN SPACE DIAGRAM

PROPOSED OPEN SPACE CALCS
O.S TYPE AREA % OF LOT AREA

PRIVATE OPEN SPACE 1804 SF 29.2%

PERMEABLE 1232 SF 19.9%

TOTAL 3036 SF

53.3%

49.2%
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EL. 3 = 92.6' EL. 4 = 83.6'

EL. 1 = 83.1'

EL. 8 = 82.0'

EL. 6 = 79.5'

6.0'

EL. 2 = 92.9'

EL. 7 = 79.3'

EL. 5 = 81.0'

GRADE PLANE CALCULATIONS

EXISTING GRADE PLANE 

CALCULATION

EXISTING GRADE PLANE SPOT 
ELEVATIONS:

EL. 1 = 83.9'
EL. 2 = 93.7'
EL. 3 = 93.4'
EL. 4 = 84.4'

EXISTING GRADE PLAN ELEVATION:
= (83.9' + 93.7' + 93.4' + 84.4') / 4
= 355.4' / 4
= 88.85'

PROPOSED GRADE PLANE 

CALCULATION

PROPOSED GRADE PLANE SPOT 
ELEVATIONS:

EL. 1 = 83.9'
EL. 2 = 93.7'
EL. 3 = 93.4'
EL. 4 = 84.4'
EL. 5 = 81.8'
EL. 6 = 80.3'
EL. 7 = 80.2'
EL. 8 = 82.8'

PROPOSED GRADE PLAN ELEVATION:
= (83.9' + 93.7' + 93.4' + 84.4') + 

(81.8' + 80.3' + 80.2' + 82.8') / 8
= 355.4' + 325.1' / 8
= 85.06'

EXISTING RIGHT SIDE DORMER VOLUME

= 682.18 CF

EXISTING GAMBREL ROOF VOLUME

= 4,629.27 CF

EXISTING LEFT SIDE DORMER VOLUME

= 682.18 CF

EXISTING MAIN BUILDING VOLUME

= 27,779.01 CF

PROPOSED ADDITION VOLUME

= 3,455.53 CF
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GRADE PLANE & VOLUME CALCS.

BOARD OF ZONING APPEALS SET
BZA-04

50 CONCORD AVENUE, CAMBRIDGE MA

3/16" = 1'-0"

GRADE PLANE CALCULATION DIAGRAM
0' 2' 4' 8' 16'

3D VOLUME CALCULATION DIAGRAM

EX. & PROPOSED BUILDING VOLUME TOTALS

Volume Description

Volume
Type Gross Volume % Volume Increase

GAMBREL ROOF VOLUME EXISTING 19077.75 CF

RIGHT SIDE DORMER VOLUME EXISTING 682.18 CF

LEFT SIDE DORMER EXISTING 682.18 CF

MAIN BUILDING VOLUME EXISTING 27779.01 CF

48221.11 CF

SUNROOM ADDITION PROPOSED 3306.11 CF =7.16% INCREASE IN
TOTAL BUILDING
VOLUME

3306.11 CF

51527.23 CFTOTAL PROPOSED BUILDING VOLUME

TOTAL EXISTING BUILDING VOLUME

VOLUME ADDED
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EXSITING & PROPOSED PLANS

BOARD OF ZONING APPEALS SET
BZA-05

50 CONCORD AVENUE, CAMBRIDGE MA

3/16" = 1'-0"

PROPOSED GARDEN LEVEL PLAN
3/16" = 1'-0"

PROPOSED 1ST FL PLAN

3/16" = 1'-0"

EXISTING 1ST FL PLAN
3/16" = 1'-0"

EXISTING GARDEN LEVEL PLAN

0' 2' 4' 8' 16'



PROPOSED GARDEN 
LEVEL ADDITION 
+ 373 SF
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EXIST & PROPOSED ELEVATIONS

BOARD OF ZONING APPEALS SET
BZA-06

50 CONCORD AVENUE, CAMBRIDGE MA

3/16" = 1'-0"

PROPOSED FRONT ELEVATION

3/16" = 1'-0"

EXISTING FRONT ELEVATION
3/16" = 1'-0"

EXIST. LEFT ELEV

3/16" = 1'-0"

PROP. LEFT ELEV

NO CHANGE THIS ELEVATION

0' 2' 4' 8' 16'



FIRST FLOOR

89.9'

SECOND FLOOR

100.0'

ROOF

128.8'

THIRD FLOOR

109.9'

EXIST. AVG GRADE

88.5'

4
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FIRST FLOOR

89.9'

SECOND FLOOR

100.0'

GARDEN LEVEL

81.0'

ATTIC

119.7'

ROOF

128.8'

THIRD FLOOR

109.9'

PROPOSED AVG. GRADE

85.1'

PROPOSED 
GARDEN LEVEL 
ADDITION 
+ 373 SF
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FIRST FLOOR

89.9'

SECOND FLOOR

100.0'

ATTIC

119.7'

ROOF

128.8'
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109.9'

EXIST. AVG GRADE

88.5'

PROPOSED GARDEN 
LEVEL ADDITION 
+ 373 SF
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EXIST & PROPOSED ELEVATIONS

BOARD OF ZONING APPEALS SET
BZA-07

50 CONCORD AVENUE, CAMBRIDGE MA

3/16" = 1'-0"

EXISTING REAR ELEVATION

3/16" = 1'-0"

PROPOSED REAR ELEV.

3/16" = 1'-0"

EXIST. RIGHT ELEV

3/16" = 1'-0"

PROP. RIGHT ELEV
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EXISTING AND PROPOSED SECTIONS

BOARD OF ZONING APPEALS SET
BZA-08

50 CONCORD AVENUE, CAMBRIDGE MA

3/16" = 1'-0"

SITE SECTION - EXISTING

3/16" = 1'-0"

SITE SECTION - PROPOSED

0' 2' 4' 8' 16'
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PHOTOS AND 3D VIEWS

BOARD OF ZONING APPEALS SET
BZA-09

50 CONCORD AVENUE, CAMBRIDGE MA

EXISTING REAR VIEW

REAR VIEW INDICATING REQUESTED ADDITION













50 ConcordsCity of Cambridge January 23, 2023

Addresses

Rail

Building Footprints

Parcels

Paved Surfaces

Paved Roads

Bridges

Unpaved Roads

Unpaved Parking

Sidewalks

Driveways

Alleys

Other Paved Surface

Public Footpath

www.cambridgema.gov/gis

All data is provided for graphic representation only.  The City of Cambridge expressly
disclaims all warranties of any type, expressed or implied, including, but not limited to,
any warranty as to the accuracy of the data, merchantability, or fitness for a particular

purpose.

1" = 20 ft

City of Cambridge
Massachusetts











































 

 K E L L Y  B O U C H E R  A R C H I T E C T U R E   

 

 

September 12, 2023 

 

Cambridge Board of Zoning Appeal 

831 Massachusetts Avenue 

Cambridge, MA 02139 

 

RE:   50 Concord Avenue 

Case # BZA-223469 

 

Dear Chair and members of the BZA, 

 

Before our initial hearing date, we received feedback from some abutters that they 

were concerned about the impact of the project on stormwater control on site and 

how it would affect runoff and drainage for the homeowners who are down slope of 

Concord Avenue on Healey Street. 

 

In order address to this concern, the homeowners engaged civil engineers Land 

Planning, Inc to prepare a stormwater report and a stormwater control plan that 

includes a 23’x6’ below grade infiltration system to retain water on our site, mitigate 

sheet drainage towards Healey Street and create an overall improvement in site 

drainage that is better after the addition than the current existing conditions. 

 

We hope the board will consider the attached engineers’ stormwater report and 

control plan as part of the application and determine that it demonstrates that the 

desirable relief may be granted without substantial detriment to the public good in 

terms of stormwater control on our site in relation to our rear & downslope abutting 

neighbors. 

 

Respectfully submitted, 

 

 
Kelly Boucher, Architect for 50 Concord Avenue 

KBA  |  54 Harvard Street Brookline, MA  02445 

kelly@boucherarchitecture.com 

 

 

CC:   Homeowner 

Cathy Chen   50 Concord Ave,  Cambridge, MA 02138 
catlchen@yahoo.com xgliu_2000@yahoo.com 
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NOTES:
1.  CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER

COLLECTION CHAMBERS", OR ASTM F2922 "STANDARD SPECIFICATION FOR POLYETHYLENE (PE) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
2. CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL

STORMWATER COLLECTION CHAMBERS".
3. "ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION,

EMBEDMENT, AND FILL MATERIALS.
4. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH

OF FOUNDATION STONE WITH CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.
5. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.
6. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO

REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

EXCAVATION WALL
(CAN BE SLOPED

 OR VERTICAL)

C

D
PERIMETER STONE

12" MIN

B

A
25"

6" MIN

6" MIN 10' MAX

14" MIN*

SC-160LP
END CAP

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL AROUND
CLEAN CRUSHED, ANGULAR STONE IN A & B LAYERS

SUBGRADE SOILS

NO SPACING REQUIRED
BETWEEN CHAMBERS

12" MIN

PAVEMENT LAYER

12"

STORMTECH SC-160 CHAMBER SYSTEM DETAIL
(not to scale)

Infiltration System

Infiltration
System

Bottom
of Stone

Bottom of
Chamber

Top of
Chamber

Top of
Stone

Inlet
Pipes

Inlet
Invert

Infiltration
System

13.00 13.50 14.50 15.00 4" HDPE
(from roof)

13.50

Rows x
Units per Row

2 Rows of
3 Units

Field
Length
23.83'

Field
Width
6.17'

Field Dimensions Elevations
SC-160 Chamber Infiltration System

MATERIAL LOCATION DESCRIPTION AASHTO  MATERIAL
CLASSIFICATIONS

COMPACTION / DENSITY
REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS
FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM
OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE
MAY BE PART OF THE 'D' LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER
ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT

SUBGRADE REQUIREMENTS.
N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS.
PAVED INSTALLATIONS MAY HAVE STRINGENT
MATERIAL AND PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C'
STARTS FROM THE TOP OF THE EMBEDMENT
STONE ('B' LAYER) TO 18" ABOVE THE TOP OF THE
CHAMBER. NOTE THAT PAVEMENT SUBBASE MAY
BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES OR PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU
OF THIS LAYER.

AASHTO M145¹
A-1, A-2-4, A-3

OR

AASHTO M43¹
3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89,

9, 10

BEGIN COMPACTIONS AFTER 12" OF MATERIAL
OVER THE CHAMBERS IS REACHED. COMPACT
ADDITIONAL LAYERS IN 6" MAX LIFTS TO A MIN.

95% PROCTOR DENSITY FOR WELL GRADED
MATERIAL AND 95% RELATIVE DENSITY FOR

PROCESSED AGGREGATE MATERIALS. ROLLER
GROSS VEHICLE WEIGHT NOT TO EXCEED 12,000
lbs. DYNAMIC FORCE NOT TO EXCEED 20,000 lbs.

B
EMBEDMENT STONE: FILL SURROUNDING THE
CHAMBERS FROM THE FOUNDATION STONE ('A'
LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹
3, 357, 4, 467, 5, 56, 57 NO COMPACTION REQUIRED.

A
FOUNDATION STONE: FILL BELOW CHAMBERS
FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)
OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹
3, 357, 4, 467, 5, 56, 57

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT
SURFACE.2,3

PLEASE NOTE:
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED,

ANGULAR NO. 4 (AASHTO M43) STONE".
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 6" (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION

EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

ACCEPTABLE FILL MATERIALS: STORMTECH CHAMBER SYSTEMS

Stormwater
Control Plan

1" = 10'

Bellingham

North Grafton
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Bellingham, MA 02019
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UTILITY POLE
CATCH BASIN

DHF  DRILL HOLE FOUND

SW   STONE WALL
IPF   IRON PIN FOUND

SIGN
ELECT., TEL. & CABLE

LEGEND

ETC

BOUND FOUND
BOUND TO BE SET

DRAIN MANHOLE

EXISTING CONTOUR100
PROPOSED CONTOUR

581x5 PROPOSED SPOT GRADE

ELECT., TEL. & CABLE
W
S

WATER LINE
SEWER LINE

WETLAND FLAGx WF-#

LIGHT - POLE MOUNTED
LIGHT - WALL MOUNTED

G
OHW

GAS LINE
OVERHEAD WIRE
FENCE
GUARD RAIL

100

EXISTING CONDITIONS PLAN
Scale: 1" = 10'

SITE IMPROVEMENTS PLAN
Scale: 1" = 10'

GRAPHIC SCALE

( IN FEET )
1 inch =     ft.10

20100 510

General Notes
1. All elevations refer to NAVD 1988 datum.

2. No portion of the site is located within the limits of the 100 yr flood
zone as shown on the FIRM Map #25017C0419E dated 06/4/10

3. No resource areas as defined by 310 CMR 10 exist on site. No
construction activities are within a resource area or buffer zone.

Utility Notes
1. Place 4" Loam and seed all disturbed areas of the project not

otherwise improved.

2. All underground utility locations shown are based on field evidence
and records provided to Land Planning, Inc..  These locations should
be considered approximate.  Other utilities may exist which are not
evident or for which record information was not found.  The
contractor must contact all utility companies and "Dig Safe" before
excavation begins.  We assume no responsibility for damages
incurred as a result of utilities omitted or inaccurately shown.

3. It is the responsibility of the contractor to review all of the drawings
and specifications associated with this project work and project
scope prior to the initiation of construction.  Should the contractor
find a conflict with the documents, relative to the specifications or
applicable codes, it is the contractor's responsibility to notify the
project engineer of record in writing prior to the start of
construction.  Failure by the contractor to notify the project
engineer shall constitute acceptance of full responsibility by the
contractor to complete the scope of work as defined by the
drawings and in full conformance with local regulations and codes.

4. All work shall conform to City of Cambridge requirements and
Massachusetts Highway Department construction standards as
applicable.

Erosion & Sediment Control Notes
1. Sediment barriers are to be installed where shown on this plan.  The

contractor and the owner are responsible for the proper
maintenance of the sediment barriers and to identify and correct all
sources of  erosion.  Extra sediment barrier materials are to be
stored on site in order to quickly repair  erosion prone areas. Periodic
maintenance of the erosion control structures  is required in order to
insure the proper protection of the resource areas.

2. Rough grading and pavement construction are to be confined to
areas as  shown on these plans. Any stockpiled material that is
subject to erosion shall be protected at its base on the down-slope
side with a silt fence.

3. Temporary stabilization of disturbed areas is required to limit erosion
toward abutting properties and public ways.  All graded slopes are to
be stabilized on a daily basis with  special care taken to avoid routing
rainfall through gullies toward the  resource areas. Areas of erosion
are to be repaired on a daily basis.

4. The contractor is to use proper judgment relative to construction
practices during adverse weather conditions or periods of high
groundwater.   No work is to be performed near the wetland areas
during periods of heavy  rainfall. Inspection is required after more
than 1/2" of rainfall in 24 hours.

5. All graded areas are to be loamed and seeded as soon as possible in
order to insure the rapid stabilization of the erosion prone areas.  A
grass seed mixture of 20% Red Top, 60% Chewings Fescue and 20%
Kentucky Bluegrass is recommended. "Hydroseed" with high fiber
content.

6. The Sediment barriers shall remain in place until all upgradient areas
have been stabilized.

7. During periods of heavy rainfall, it will be expected to experience
erosion  of the unstabilized slopes. Immediate attention to the
maintenance of these  eroded areas will further insure the successful
stabilization of the exposed  slopes while limiting the impacts to
nearby resource areas.

8. See the Construction Stormwater Pollution Prevention Plan for
additional practices and controls.

3' LONG WOODEN STAKES
DRIVEN 18" INTO GROUND AT

CENTER OF SOCK. STAKE AT
APPROXIMATELY 6' O.C.

EXISTING                            GRADE

12" DIA. COMPOST SOCK
W/ BIODEGRADABLE
MESH

SEDIMENT BARRIER - COMPOST SOCK DETAIL
Not to Scale

NDS POP-UP EMITTER DETAIL
(not to scale)

NDS CATCH BASIN DETAIL
(not to scale)
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1.0 INTRODUCTION 
 
Land Planning Inc. has evaluated the hydrologic impacts for the proposed 373 ft² addition 
to the single-family residence located at 50 Concord Avenue, Cambridge. Included in this 
report are the methods taken to mitigate any additional runoff from the area altered by 
construction of this project.  The supporting hydrologic calculations are at the end of this 
report. 
 
 
 
2.0 EXISTING CONDITIONS 
 
The project site is a 0.14-acre property located at 50 Concord Ave, Cambridge 
Massachusetts.  The site is currently developed with an existing single-family home, 
driveway, and landscaping. 
  
The soil on site is classified as Urban Land by the NRCS. No details for soil, including 
hydrologic group are provide for this land type. However, 3 test pits were excavated and 
logged by Land Planning, Inc. on July 12, 2023. These soil tests indicate that the native 
soil is loamy sand. 
 
 
  
3.0 PROPOSED CONDITIONS 
 
A 373 ft² addition is proposed at the rear (south side) of the existing house. The roof of 
the addition will serve as a deck at the first floor level. The existing bulkhead will be 
replaced with a door to the basement. Disturbed areas adjacent to the building will be 
vegetated landscape and turf grass. 
 
The proposed improvements will result in a 362 ft² net increase in the property’s 
impervious surface coverage.  
 
 
 
4.0 DESIGN CRITERIA AND METHODOLOGY 
 
4.1 Hydrologic Model 

Used in the preparation of this hydrologic model were the following: 
Soil Conservation Service (SCS) Technical Release 55 (for Times of Concentration and 
Curve Numbers); USDA Web Soil Survey; Topographic Survey completed by Land 
Planning, Inc., and HydroCAD software. This report was prepared in accordance with the 
requirements of Volume 3, Chapter 1 of the Massachusetts Stormwater Handbook.  
 
 
 



 
 
 
4.2 Design Storms and Rainfall Depth 

The drainage system was analyzed for the 1, 2, 10, and 100-year storms to determine the 
increase in runoff for the site.  The following are the rainfall intensities used for each 
storm event: 
 

Storm Events 
Storm Event 24 Hour Rainfall (Inches) 

2 year 3.25 
10 year 4.90 

100 year 8.90 
25 year 2070 8.22 

 
 
 
 
5.0 SUMMARY: 
 

Hydrologic Analysis Summary 

Area 
2-Yr 10-Yr 100-Yr 

Pre Post Pre Post Pre Post 

1 0.01 cfs 0 cfs 0.01 cfs 0 cfs 0.03 cfs 0.01 cfs 

 
  

Runoff Volume Stored by Infiltration System 
25-Yr 2070 

Existing 2-Yr Post 25-Yr 2070 

19 ft³ 292 ft³ 

273 ft³ Net volume to retain 

263 ft³ infiltrated + 66 ft³ capacity = 329 ft³ 

 
 
 
6.0 CONCLUSION: 
 
The proposed subsurface infiltration system will provide runoff rates that are less than 
predevelopment levels. The infiltration system is of sufficient capacity to store and 
infiltrate runoff for storm runoff in excess of that produced by the 2070 estimated 25 year 
event.  
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Pre & Post Development Drainage 

Analysis 
 
 
 
 
 
 
 
 
 



Predevelopment Postdevelopment

S1

Predevelopment

S2

To Depression

S3

To Infilt.

RT

Post Total

P1

Infiltration

Routing Diagram for 50 Concord Ave Drainage
Prepared by Land Planning, Inc.,  Printed 8/21/2023

HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Pre vs. Post
Type III 24-hr  2yr 2023 Rainfall=3.25"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=438 sf   17.35% Impervious   Runoff Depth>0.52"Subcatchment S1: Predevelopment
   Tc=6.0 min   UI Adjusted CN=WQ   Runoff=0.01 cfs  19 cf

Runoff Area=43 sf   100.00% Impervious   Runoff Depth>3.02"Subcatchment S2: To Depression
   Tc=6.0 min   CN=98   Runoff=0.00 cfs  11 cf

Runoff Area=395 sf   100.00% Impervious   Runoff Depth>3.02"Subcatchment S3: To Infilt.
   Tc=6.0 min   CN=98   Runoff=0.03 cfs  99 cf

   Inflow=0.00 cfs  11 cfReach RT: Post Total
   Outflow=0.00 cfs  11 cf

Peak Elev=13.29'  Storage=17 cf   Inflow=0.03 cfs  99 cfPond P1: Infiltration
   Discarded=0.01 cfs  99 cf   Primary=0.00 cfs  0 cf   Outflow=0.01 cfs  99 cf

Total Runoff Area = 876 sf   Runoff Volume = 129 cf   Average Runoff Depth = 1.77"
41.32% Pervious = 362 sf     58.68% Impervious = 514 sf



Pre vs. Post
Type III 24-hr  2yr 2023 Rainfall=3.25"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S1: Predevelopment

Runoff = 0.01 cfs @ 12.09 hrs,  Volume= 19 cf,  Depth> 0.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2yr 2023 Rainfall=3.25"

Area (sf) CN Adj Description
76 98 98 Unconnected pavement, HSG A

362 39 39 >75% Grass cover, Good, HSG A
438 Weighted Average
362 82.65% Pervious Area
76 17.35% Impervious Area
76 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S1: Predevelopment

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr
2yr 2023 Rainfall=3.25"
Runoff Area=438 sf
Runoff Volume=19 cf
Runoff Depth>0.52"
Tc=6.0 min
UI Adjusted CN=WQ

0.01 cfs



Pre vs. Post
Type III 24-hr  2yr 2023 Rainfall=3.25"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S2: To Depression

Runoff = 0.00 cfs @ 12.09 hrs,  Volume= 11 cf,  Depth> 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2yr 2023 Rainfall=3.25"

Area (sf) CN Description
43 98 Unconnected pavement, HSG A
43 100.00% Impervious Area
43 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S2: To Depression

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Type III 24-hr
2yr 2023 Rainfall=3.25"
Runoff Area=43 sf
Runoff Volume=11 cf
Runoff Depth>3.02"
Tc=6.0 min
CN=98

0.00 cfs



Pre vs. Post
Type III 24-hr  2yr 2023 Rainfall=3.25"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S3: To Infilt.

Runoff = 0.03 cfs @ 12.09 hrs,  Volume= 99 cf,  Depth> 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2yr 2023 Rainfall=3.25"

Area (sf) CN Description
395 98 Unconnected pavement, HSG A
395 100.00% Impervious Area
395 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S3: To Infilt.

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr
2yr 2023 Rainfall=3.25"
Runoff Area=395 sf
Runoff Volume=99 cf
Runoff Depth>3.02"
Tc=6.0 min
CN=98

0.03 cfs



Pre vs. Post
Type III 24-hr  2yr 2023 Rainfall=3.25"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Reach RT: Post Total

Inflow Area = 438 sf,100.00% Impervious,  Inflow Depth > 0.30"    for  2yr 2023 event
Inflow = 0.00 cfs @ 12.09 hrs,  Volume= 11 cf
Outflow = 0.00 cfs @ 12.09 hrs,  Volume= 11 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach RT: Post Total

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Inflow Area=438 sf

0.00 cfs0.00 cfs



Pre vs. Post
Type III 24-hr  2yr 2023 Rainfall=3.25"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Pond P1: Infiltration

Inflow Area = 395 sf,100.00% Impervious,  Inflow Depth > 3.02"    for  2yr 2023 event
Inflow = 0.03 cfs @ 12.09 hrs,  Volume= 99 cf
Outflow = 0.01 cfs @ 12.38 hrs,  Volume= 99 cf,  Atten= 68%,  Lag= 17.8 min
Discarded = 0.01 cfs @ 12.38 hrs,  Volume= 99 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 13.29' @ 12.38 hrs   Surf.Area= 147 sf   Storage= 17 cf

Plug-Flow detention time= 10.9 min calculated for 99 cf (100% of inflow)
Center-of-Mass det. time= 10.4 min ( 766.1 - 755.6 )

Volume Invert Avail.Storage Storage Description
#1A 13.00' 101 cf 6.17'W x 23.83'L x 2.00'H Field A

294 cf Overall - 41 cf Embedded = 253 cf  x 40.0% Voids
#2A 13.50' 41 cf ADS_StormTech SC-160LP +Cap  x 6  Inside #1

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
2 Rows of 3 Chambers

#3 13.50' 0 cf 0.33'D x 3.00'H Vertical Cone/Cylinder
142 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 13.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 10.00'   
#2 Primary 16.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.38 hrs  HW=13.29'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=13.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)



Pre vs. Post
Type III 24-hr  2yr 2023 Rainfall=3.25"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Pond P1: Infiltration

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Inflow Area=395 sf
Peak Elev=13.29'
Storage=17 cf

0.03 cfs

0.01 cfs0.01 cfs

0.00 cfs



Pre vs. Post
Type III 24-hr  10yr 2023 Rainfall=4.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=438 sf   17.35% Impervious   Runoff Depth>0.96"Subcatchment S1: Predevelopment
   Tc=6.0 min   UI Adjusted CN=WQ   Runoff=0.01 cfs  35 cf

Runoff Area=43 sf   100.00% Impervious   Runoff Depth>4.66"Subcatchment S2: To Depression
   Tc=6.0 min   CN=98   Runoff=0.00 cfs  17 cf

Runoff Area=395 sf   100.00% Impervious   Runoff Depth>4.66"Subcatchment S3: To Infilt.
   Tc=6.0 min   CN=98   Runoff=0.04 cfs  153 cf

   Inflow=0.00 cfs  17 cfReach RT: Post Total
   Outflow=0.00 cfs  17 cf

Peak Elev=13.56'  Storage=35 cf   Inflow=0.04 cfs  153 cfPond P1: Infiltration
   Discarded=0.01 cfs  153 cf   Primary=0.00 cfs  0 cf   Outflow=0.01 cfs  153 cf

Total Runoff Area = 876 sf   Runoff Volume = 205 cf   Average Runoff Depth = 2.81"
41.32% Pervious = 362 sf     58.68% Impervious = 514 sf



Pre vs. Post
Type III 24-hr  10yr 2023 Rainfall=4.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S1: Predevelopment

Runoff = 0.01 cfs @ 12.09 hrs,  Volume= 35 cf,  Depth> 0.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10yr 2023 Rainfall=4.90"

Area (sf) CN Adj Description
76 98 98 Unconnected pavement, HSG A

362 39 39 >75% Grass cover, Good, HSG A
438 Weighted Average
362 82.65% Pervious Area
76 17.35% Impervious Area
76 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S1: Predevelopment

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.009

0.009

0.008

0.007

0.007

0.006

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr
10yr 2023 Rainfall=4.90"
Runoff Area=438 sf
Runoff Volume=35 cf
Runoff Depth>0.96"
Tc=6.0 min
UI Adjusted CN=WQ

0.01 cfs



Pre vs. Post
Type III 24-hr  10yr 2023 Rainfall=4.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S2: To Depression

Runoff = 0.00 cfs @ 12.09 hrs,  Volume= 17 cf,  Depth> 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10yr 2023 Rainfall=4.90"

Area (sf) CN Description
43 98 Unconnected pavement, HSG A
43 100.00% Impervious Area
43 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S2: To Depression

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.000
0.000

0

Type III 24-hr
10yr 2023 Rainfall=4.90"
Runoff Area=43 sf
Runoff Volume=17 cf
Runoff Depth>4.66"
Tc=6.0 min
CN=98

0.00 cfs



Pre vs. Post
Type III 24-hr  10yr 2023 Rainfall=4.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S3: To Infilt.

Runoff = 0.04 cfs @ 12.09 hrs,  Volume= 153 cf,  Depth> 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10yr 2023 Rainfall=4.90"

Area (sf) CN Description
395 98 Unconnected pavement, HSG A
395 100.00% Impervious Area
395 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S3: To Infilt.

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.046
0.044
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0.04

0.038
0.036
0.034
0.032
0.03

0.028
0.026
0.024
0.022
0.02

0.018
0.016
0.014
0.012
0.01

0.008
0.006
0.004
0.002

0

Type III 24-hr
10yr 2023 Rainfall=4.90"
Runoff Area=395 sf
Runoff Volume=153 cf
Runoff Depth>4.66"
Tc=6.0 min
CN=98

0.04 cfs



Pre vs. Post
Type III 24-hr  10yr 2023 Rainfall=4.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Reach RT: Post Total

Inflow Area = 438 sf,100.00% Impervious,  Inflow Depth > 0.46"    for  10yr 2023 event
Inflow = 0.00 cfs @ 12.09 hrs,  Volume= 17 cf
Outflow = 0.00 cfs @ 12.09 hrs,  Volume= 17 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach RT: Post Total

Inflow
Outflow

Hydrograph

Time  (hours)
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0

Inflow Area=438 sf

0.00 cfs0.00 cfs



Pre vs. Post
Type III 24-hr  10yr 2023 Rainfall=4.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Pond P1: Infiltration

Inflow Area = 395 sf,100.00% Impervious,  Inflow Depth > 4.66"    for  10yr 2023 event
Inflow = 0.04 cfs @ 12.09 hrs,  Volume= 153 cf
Outflow = 0.01 cfs @ 12.48 hrs,  Volume= 153 cf,  Atten= 77%,  Lag= 23.7 min
Discarded = 0.01 cfs @ 12.48 hrs,  Volume= 153 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 13.56' @ 12.48 hrs   Surf.Area= 147 sf   Storage= 35 cf

Plug-Flow detention time= 20.5 min calculated for 153 cf (100% of inflow)
Center-of-Mass det. time= 20.1 min ( 768.0 - 747.9 )

Volume Invert Avail.Storage Storage Description
#1A 13.00' 101 cf 6.17'W x 23.83'L x 2.00'H Field A

294 cf Overall - 41 cf Embedded = 253 cf  x 40.0% Voids
#2A 13.50' 41 cf ADS_StormTech SC-160LP +Cap  x 6  Inside #1

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
2 Rows of 3 Chambers

#3 13.50' 0 cf 0.33'D x 3.00'H Vertical Cone/Cylinder
142 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 13.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 10.00'   
#2 Primary 16.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.48 hrs  HW=13.56'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=13.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)



Pre vs. Post
Type III 24-hr  10yr 2023 Rainfall=4.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Pond P1: Infiltration

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.008
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0

Inflow Area=395 sf
Peak Elev=13.56'
Storage=35 cf

0.04 cfs

0.01 cfs0.01 cfs

0.00 cfs



Pre vs. Post
Type III 24-hr  100yr 2023 Rainfall=8.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=438 sf   17.35% Impervious   Runoff Depth>2.79"Subcatchment S1: Predevelopment
   Tc=6.0 min   UI Adjusted CN=WQ   Runoff=0.03 cfs  102 cf

Runoff Area=43 sf   100.00% Impervious   Runoff Depth>8.65"Subcatchment S2: To Depression
   Tc=6.0 min   CN=98   Runoff=0.01 cfs  31 cf

Runoff Area=395 sf   100.00% Impervious   Runoff Depth>8.65"Subcatchment S3: To Infilt.
   Tc=6.0 min   CN=98   Runoff=0.08 cfs  285 cf

   Inflow=0.01 cfs  31 cfReach RT: Post Total
   Outflow=0.01 cfs  31 cf

Peak Elev=14.10'  Storage=85 cf   Inflow=0.08 cfs  285 cfPond P1: Infiltration
   Discarded=0.01 cfs  285 cf   Primary=0.00 cfs  0 cf   Outflow=0.01 cfs  285 cf

Total Runoff Area = 876 sf   Runoff Volume = 418 cf   Average Runoff Depth = 5.72"
41.32% Pervious = 362 sf     58.68% Impervious = 514 sf



Pre vs. Post
Type III 24-hr  100yr 2023 Rainfall=8.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S1: Predevelopment

Runoff = 0.03 cfs @ 12.10 hrs,  Volume= 102 cf,  Depth> 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100yr 2023 Rainfall=8.90"

Area (sf) CN Adj Description
76 98 98 Unconnected pavement, HSG A

362 39 39 >75% Grass cover, Good, HSG A
438 Weighted Average
362 82.65% Pervious Area
76 17.35% Impervious Area
76 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S1: Predevelopment

Runoff

Hydrograph

Time  (hours)
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0.008

0.006

0.004

0.002

0

Type III 24-hr
100yr 2023 Rainfall=8.90"
Runoff Area=438 sf
Runoff Volume=102 cf
Runoff Depth>2.79"
Tc=6.0 min
UI Adjusted CN=WQ

0.03 cfs



Pre vs. Post
Type III 24-hr  100yr 2023 Rainfall=8.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S2: To Depression

Runoff = 0.01 cfs @ 12.09 hrs,  Volume= 31 cf,  Depth> 8.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100yr 2023 Rainfall=8.90"

Area (sf) CN Description
43 98 Unconnected pavement, HSG A
43 100.00% Impervious Area
43 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S2: To Depression

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100yr 2023 Rainfall=8.90"
Runoff Area=43 sf
Runoff Volume=31 cf
Runoff Depth>8.65"
Tc=6.0 min
CN=98

0.01 cfs



Pre vs. Post
Type III 24-hr  100yr 2023 Rainfall=8.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S3: To Infilt.

Runoff = 0.08 cfs @ 12.09 hrs,  Volume= 285 cf,  Depth> 8.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100yr 2023 Rainfall=8.90"

Area (sf) CN Description
395 98 Unconnected pavement, HSG A
395 100.00% Impervious Area
395 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S3: To Infilt.

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100yr 2023 Rainfall=8.90"
Runoff Area=395 sf
Runoff Volume=285 cf
Runoff Depth>8.65"
Tc=6.0 min
CN=98

0.08 cfs



Pre vs. Post
Type III 24-hr  100yr 2023 Rainfall=8.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Reach RT: Post Total

Inflow Area = 438 sf,100.00% Impervious,  Inflow Depth > 0.85"    for  100yr 2023 event
Inflow = 0.01 cfs @ 12.09 hrs,  Volume= 31 cf
Outflow = 0.01 cfs @ 12.09 hrs,  Volume= 31 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach RT: Post Total

Inflow
Outflow

Hydrograph

Time  (hours)
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0

Inflow Area=438 sf

0.01 cfs0.01 cfs



Pre vs. Post
Type III 24-hr  100yr 2023 Rainfall=8.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Pond P1: Infiltration

Inflow Area = 395 sf,100.00% Impervious,  Inflow Depth > 8.65"    for  100yr 2023 event
Inflow = 0.08 cfs @ 12.09 hrs,  Volume= 285 cf
Outflow = 0.01 cfs @ 12.59 hrs,  Volume= 285 cf,  Atten= 86%,  Lag= 30.2 min
Discarded = 0.01 cfs @ 12.59 hrs,  Volume= 285 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 14.10' @ 12.59 hrs   Surf.Area= 147 sf   Storage= 85 cf

Plug-Flow detention time= 49.4 min calculated for 284 cf (100% of inflow)
Center-of-Mass det. time= 48.8 min ( 788.4 - 739.5 )

Volume Invert Avail.Storage Storage Description
#1A 13.00' 101 cf 6.17'W x 23.83'L x 2.00'H Field A

294 cf Overall - 41 cf Embedded = 253 cf  x 40.0% Voids
#2A 13.50' 41 cf ADS_StormTech SC-160LP +Cap  x 6  Inside #1

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
2 Rows of 3 Chambers

#3 13.50' 0 cf 0.33'D x 3.00'H Vertical Cone/Cylinder
142 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 13.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 10.00'   
#2 Primary 16.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.59 hrs  HW=14.10'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=13.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)



Pre vs. Post
Type III 24-hr  100yr 2023 Rainfall=8.90"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Pond P1: Infiltration

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.005

0

Inflow Area=395 sf
Peak Elev=14.10'
Storage=85 cf

0.08 cfs

0.01 cfs0.01 cfs

0.00 cfs
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Routing Diagram for 50 Concord Ave Drainage
Prepared by Land Planning, Inc.,  Printed 8/21/2023
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25 Year Future Volume
Type III 24-hr  25yr 2070 Rainfall=8.22"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=438 sf   17.35% Impervious   Runoff Depth>2.42"Subcatchment S1: Predevelopment
   Tc=6.0 min   UI Adjusted CN=WQ   Runoff=0.02 cfs  88 cf

Runoff Area=43 sf   100.00% Impervious   Runoff Depth>7.98"Subcatchment S2: To Depression
   Tc=6.0 min   CN=98   Runoff=0.01 cfs  29 cf

Runoff Area=395 sf   100.00% Impervious   Runoff Depth>7.98"Subcatchment S3: To Infilt.
   Tc=6.0 min   CN=98   Runoff=0.07 cfs  263 cf

   Inflow=0.01 cfs  29 cfReach RT: Post Total
   Outflow=0.01 cfs  29 cf

Peak Elev=14.00'  Storage=76 cf   Inflow=0.07 cfs  263 cfPond P1: Infiltration
   Discarded=0.01 cfs  262 cf   Primary=0.00 cfs  0 cf   Outflow=0.01 cfs  262 cf

Total Runoff Area = 876 sf   Runoff Volume = 379 cf   Average Runoff Depth = 5.20"
41.32% Pervious = 362 sf     58.68% Impervious = 514 sf



25 Year Future Volume
Type III 24-hr  25yr 2070 Rainfall=8.22"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S1: Predevelopment

Runoff = 0.02 cfs @ 12.10 hrs,  Volume= 88 cf,  Depth> 2.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25yr 2070 Rainfall=8.22"

Area (sf) CN Adj Description
76 98 98 Unconnected pavement, HSG A

362 39 39 >75% Grass cover, Good, HSG A
438 Weighted Average
362 82.65% Pervious Area
76 17.35% Impervious Area
76 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S1: Predevelopment

Runoff

Hydrograph

Time  (hours)
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0.009
0.008
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0.005
0.004
0.003
0.002
0.001

0

Type III 24-hr
25yr 2070 Rainfall=8.22"
Runoff Area=438 sf
Runoff Volume=88 cf
Runoff Depth>2.42"
Tc=6.0 min
UI Adjusted CN=WQ

0.02 cfs



25 Year Future Volume
Type III 24-hr  25yr 2070 Rainfall=8.22"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S2: To Depression

Runoff = 0.01 cfs @ 12.09 hrs,  Volume= 29 cf,  Depth> 7.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25yr 2070 Rainfall=8.22"

Area (sf) CN Description
43 98 Unconnected pavement, HSG A
43 100.00% Impervious Area
43 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S2: To Depression

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25yr 2070 Rainfall=8.22"
Runoff Area=43 sf
Runoff Volume=29 cf
Runoff Depth>7.98"
Tc=6.0 min
CN=98

0.01 cfs



25 Year Future Volume
Type III 24-hr  25yr 2070 Rainfall=8.22"50 Concord Ave Drainage

  Printed  8/21/2023Prepared by Land Planning, Inc.
HydroCAD® 10.00-21  s/n 01661  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment S3: To Infilt.

Runoff = 0.07 cfs @ 12.09 hrs,  Volume= 263 cf,  Depth> 7.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25yr 2070 Rainfall=8.22"

Area (sf) CN Description
395 98 Unconnected pavement, HSG A
395 100.00% Impervious Area
395 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment S3: To Infilt.
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Type III 24-hr
25yr 2070 Rainfall=8.22"
Runoff Area=395 sf
Runoff Volume=263 cf
Runoff Depth>7.98"
Tc=6.0 min
CN=98

0.07 cfs
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Summary for Reach RT: Post Total

Inflow Area = 438 sf,100.00% Impervious,  Inflow Depth > 0.78"    for  25yr 2070 event
Inflow = 0.01 cfs @ 12.09 hrs,  Volume= 29 cf
Outflow = 0.01 cfs @ 12.09 hrs,  Volume= 29 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach RT: Post Total

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=438 sf
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Summary for Pond P1: Infiltration

Inflow Area = 395 sf,100.00% Impervious,  Inflow Depth > 7.98"    for  25yr 2070 event
Inflow = 0.07 cfs @ 12.09 hrs,  Volume= 263 cf
Outflow = 0.01 cfs @ 12.57 hrs,  Volume= 262 cf,  Atten= 85%,  Lag= 29.2 min
Discarded = 0.01 cfs @ 12.57 hrs,  Volume= 262 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 14.00' @ 12.57 hrs   Surf.Area= 147 sf   Storage= 76 cf

Plug-Flow detention time= 44.3 min calculated for 262 cf (100% of inflow)
Center-of-Mass det. time= 43.7 min ( 784.2 - 740.5 )

Volume Invert Avail.Storage Storage Description
#1A 13.00' 101 cf 6.17'W x 23.83'L x 2.00'H Field A

294 cf Overall - 41 cf Embedded = 253 cf  x 40.0% Voids
#2A 13.50' 41 cf ADS_StormTech SC-160LP +Cap  x 6  Inside #1

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
2 Rows of 3 Chambers

#3 13.50' 0 cf 0.33'D x 3.00'H Vertical Cone/Cylinder
142 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 13.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 10.00'   
#2 Primary 16.00' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.57 hrs  HW=14.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=13.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond P1: Infiltration

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=395 sf
Peak Elev=14.00'
Storage=76 cf
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