DRAINAGE SUMMARY
2202 COMMONWEALTH AVENUE

NEWTON, MASSACHUSETTS

June 2,2023

Lakeview Engineering Associates
P.O. Box 787
Hudson, Massachusetts 01749



DRAINAGE SUMMARY
2202 COMMONWEALTH AVENUE
NEWTON., MASSACHUSETTS

The proposed project consists of the re-development of an existing, single family
house lot at 2202 Commonwealth Avenue into a multi-family project, under the
requirements of the City of Newton, including Stormwater Management & Erosion
Control requirements. The proposed project includes the demolition of the existing
structure & driveway and the construction of a new five unit condominium building, site
grading, retaining walls, driveway and associated work. Overall, the proposed impervious
area on the lot will be approx imately 65.4% greater than existing conditions, due to the
new building footprint, access driveway & parking area. The on-line soil survey for the
area shows “Merrimack Urban Land Complex™ soils which are a Class A sand / gravel as
the predominant soils for the area. The on-site soil evaluation determined the soils to be
similar to the Merrimack description, with sandy loam above & below the primary soil,
Under State Stormwater Management guidelines would be considered a Class A soil.
Typically these soils would have a “Rawls” rate of 0.0115 feet / minute. As such, the
drainage controls have been designed with the standard “Rawls” infiltration rate
component for the Merrimack soils, for both pre & post runoff calculations.

Existing ground cover on the site is a typical residential lawn area. in relatively
average conditions around the house, with few trees. The drainage on the site from the
rear area is to Commonwealth Avenue. The proposed grading and flow paths will be
similar to the existing conditions, with more impervious surface due to the larger building
footprint. Overall, the site will maintain the current flow patterns, with the building roof
and the majority of the driveway, as well as a portion of the rear lawn being collected and
discharged to the infiltration system. There are no wetland resource areas on or near the
site. The proposed project will maintain the existing, residential use in the area. The
proposed drainage controls are desi gned to capture & contain the roof area, the driveway
& a portion of the rear lawn area. The roof runoff will be collected by the roof leader
collection piping, which will discharge to the infiltration system. This system will store a
large portion of the runoff from these areas and allow the stored water to slowly infiltrate
during & after the storm event.

As noted, the design soil at the site is a coarse, sandy material. Under the
proposed conditions, with the site being developed and loamed & seeded and the use of
the infiltration system, the rate & volume of site runoff from the existing lot will be
reduced for all design storm events. The reduction in rate & volume over the existing
conditions, meets the City’s requirement to handle the differential increase in runoff, as
well as store a minimum of two inches of runoff from the total impervious area of the
new project. In addition, the proposed controls will provide some additional, long term
recharge of the groundwater at the site.

Tables No. 1 & 2 provides a summary of the existing and proposed conditions
used in the runoff calculations.



Table No. 1 — Existing Conditions

Subcatchment  Ground Curve Area Te Comments
Cover Number (Sq. Ft.) (Min.)
A-1 Ex. Site 64 13,696 6.6 Incl. Roof, Drive,
Walks & Walls &
Lawn Area

Total Imp. Area= 4,127 Sq. Ft.

Table No. 2 — Proposed Conditions

Subcatchment  Ground Curve Area Tc Comments
Cover Number (Sq. Ft.) (Min.)

B-1  Prop. Imp. 98 1,952 5.0 Drive & Walk
Lawn 39 4,887
B-2  Prop. Imp. 98 4,876 5.0 Roof, Walks,
Drives & Walls
Lawn 74 1,242 5.0

Total Imp. Area= 6,828 Sq. Ft.

The runoff conditions at the site were evaluated for both pre and post-
development conditions using the SCS TR-20 based Hydrocad computer program. Based
on this evaluation (see attached) and as noted above, it is evident that the proposed work
will be able to maintain a similar runoff flow pattern as exists today, with reduced rate &
volume for up to the 100 year storm event, with the exception of a minor rate increase for
the 100 year storm. The following summarizes the results of the computer evaluation
under pre, post and controlled conditions:

EXISTING CONDITIONS

Storm Event
Runoff (Rate/Volume)
Drainage Area 2Yr. Storm 10 Yr. Storm 25 Yr. Storm 100 Yr. Storm
(cfs/af) (cfs/af) (cfs/af) (cfs/af)

Subcatchment A-1 0.16/0.014 0.57/0.040  0.88/0.061 1.57/0.107



POSTDEVELOPMENT RUNOFF CONDITIONS

Storm Event
Runoff (Rate/V. olume)
Drainage Area 2 Yr. Storm 10 Yr. Storm 25 Yr. Storm 100 Yr. Storm
(cfs/af) (cfs/af) (cfs/af) (cfs/af)

Subcatchment B-1 0.02/0.003 0.18/0.013 0.31 /0.021 0.62/0.042
Subcatchment B-2 0.28/0.019 0.58/0.039 0.77 /0.052 1.17/0.080

—_—r L MM

Non-Weighted 0.30/0.022 0.76/0.042 1.08/ 0.073 1.79/0.122
Summary

CONTROLLED POSTDEVELOPMENT CONDITIONS*

Storm Event
Runoff (Rate/V. olume)
Drainage Area 2Yr. Storm 10 Yr. Storm 25 Yr. Storm 100 Yr. Storm
(cts/af) (cfs/af) (cfs/af) (cts/af)

Subcatchment B-1 0.02/0.003 0.18/0.013 031 /0.021 0.62/0.042
Pond # 1 (B-2) 0.00/0.000 0.00/0.000 0.00/ 0.000 1.51/0.013

Totals (Weighted)**  0.02/0.003 0.18/0.013  0.31/0.021 1.99-40.055— ——

*  As modified by the Infiltration Systems for Subcatchment B-2!
** Totals are Time Weighted per Summary Node

PRE & POST-DEVELOPMENT RUNOFF SUMMARY

Storm Event
Runoff (Rate/Volume)
Drainage Area 2Yr. Storm 10 Yr. Storm 25 Yr. Storm 100 Yr. Storm
(cfs/af) (cfs/af) (cfs/af) (cfs/af)
Predevelopment 0.16/0.014 0.57/0.040 088/ 0.061 1.5770.107

Postdevelopment 0.02/0.003 0.18/0.013  0.31/0.021 1.99/0.055



As noted above, the subsurface stormwater infiltration system will contain a large
portion of site runoff & infiltrate most of the site runoff during the storm event and after
the storm ceases, maintaining discharge rates and volumes below existing conditions,
with the exception of a minor rate increase for the 100 year storm. Currently, the site
discharges to the street. The new site will maintain this flow pattern with a greatly
reduced volume of runoff. The infiltration system will infiltrate runoff volume during and
after the storm event due to the retained volume of runoff below the outlet, for additional
groundwater recharge. This infiltrated volume more than approximates the infiltration
volume of the existing site conditions that will be replaced with the new developed
surfaces.

City Infiltration Requirement:

The City of Newton has adopted an additional requirement for projects with
regard to retention & infiltration of runoff, based on the project type. The proposed
project falls within the criteria of a “Minor Stormwater Permit” with a teardown and
construction of a new dwelling & site work. as such, the City requires that the equivalent
of two (2) inches of runoff from the total impervious area of the site be retained &
infiltrated. The proposed on-site infiltration system will meet this requirement, as
follows:

Total Proposed Impervious Area (See Table 2)- 6,828 Square Feet!

Retention Requirement: Two (2) inch rainfall event. As per the 2” rainfall event
attached, the total runoff from the site is 0 cubic feet, which meets this requirement!

State Stormwater Standards:

The Massachusetts DEP has developed a set of standards that have been adopted
by the City as part of their Stormwater Management and Erosion Control Rules &
Regulations. These standards and the projects compliance are noted as follows:

Standard No. 1 - Untreated Stormwater

The project does not Propose any new stormwater runoff discharge from the site that is
not treated prior to discharge.



Standard No. 2 - Postdevelopment Peak Runoff Increase

The project does not proposed any increase in stormwater runoff rates or volumes, as
noted above in the Pre & Post Development Runoff Summary, with the exception of a
small increase of peak rate during the 100 year storm.

Standard No. 3 — Recharge to Groundwater

The proposed impervious area of 6,828 sq. ft. or 0.157 acres times 0.60 inches or 0.0079
acre feet required recharge for a Class A s0il = 0.0079 acre feet (344 cu. ft.). The storage
within the infiltration system is 655 cu. ft. which meets this requirement.

Standard No. 4 — Water Quality

The project requires a minimum of 0.5 inch of runoff times the impervious area of the
site to be treated for solids removal and that an average of 80% removal be accomplished
for the project. The maj ority of the proposed impervious area for the project is treated by
the infiltration system which has a treatment level of 80%.

Standard No. 5 — Land Use with Potentially Higher Pollutant Loading

The project is a residential use lot and does not have any potential for higher pollutant
load levels,

Standard No. 6 — Water Quality Treatment

The project is a residential use lot and does not discharge to any critical resource area.

Standard No. 7 — Redevelopment Projects

The project is a demolition & redevelopment of the residential use and meets the standard
as well as the City requirements.

Standard No. 8 — Erosion Control

The project has erosion controls incorporated into the work.

Standard No. 9 — Operation & Maintenance Plan

The project is has a proposed O & M plan for all aspects of the design.

Standard No. 10 — Potential Illicit Discharges

The project is a residential use lot and does not have potential for illicit discharges.
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2202 Comm. Ave. Pre Type Ill 24-hr Rainfall=3.29" (2 Yr. Storm)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Il 24-hr Rainfall=3.29"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment A-1: Existing Lot to Street
Tc=6.6 min CN=64 Area=13,696 sf Runoff=0.16 cfs 0.014 af

Runoff Area = 0.314 ac Volume = 0.014 af Average Depth = 0.53"



2202 Comm. Ave. Pre Type Ill 24-hr Rainfall=3.29" (2 Yr. Storm)
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Runoff

Subcatchment A-1: Existing Lot to Street

0.16cfs @ 12.12 hrs, Volume= 0.014 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=3.29"

Area (sf) CN Description

4,127 98 Paved parking & roofs
9,569 49 50-75% Grass cover, Fair, HSG A
13,696 64 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft’ft)  (ft/sec) (cfs)
3.8 39 0.0330 0.2 Sheet Flow, Overland Flow
Grass: Short n=0.150 P2=3.20"
1.9 20 0.0500 02 Sheet Flow, Overland Flow
Grass: Short n=0.150 P2=3.20"
0.6 41 0.0240 1.1 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv=7.0 fps
0.3 28 0.0710 1.9 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv= 7.0 fps
0.0 11 0.4500 4.7 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv= 7.0 fps
6.6 139 Total
Subcatchment A-1: Existing Lot to Street
Hydrograph Plot
e e
0.164)
0.159
0.144
0.13%
0.12:
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2 0.08:
0.07-
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0.04-
0.03
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0.015
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2202 Comm. Ave. Pre Type Il 24-hr Rainfall=5.17" (10 Yr. Storm)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Il 24-hr Rainfall=5.17"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment A-1: Existing Lot to Street
Tc=6.6 min CN=64 Area=13,696sf Runoff= 0.57 cfs 0.040 af

Runoff Area =0.314 ac Volume = 0.040 af Average Depth = 1.54"



2202 Comm. Ave. Pre

Type lll 24-hr Rainfall=5.17" (10 Yr. Storm)

Prepared by {enter your company name here}
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems

Page 5
5/30/2023

Runoff

Subcatchment A-1: Existing Lot to Street

0.57cfs@ 12.11 hrs, Volume= 0.040 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr Rainfall=5.17"

Area (sf) CN Description
4,127 98 Paved parking & roofs
9,569 49 50-75% Grass cover, Fair, HSG A
13,696 64 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)
3.8 39 0.0330 0.2 Sheet Flow, Overland Flow
Grass: Short n=0.150 P2=3.20"
1.9 20 0.0500 0.2 Sheet Flow, Overland Flow
Grass: Short n=0.150 P2=3.20"
0.6 41 0.0240 1.1 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv= 7.0 fps
0.3 28 0.0710 1.9 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv= 7.0 fps
0.0 11 0.4500 4.7 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv= 7.0 fps
6.6 139 Total

Flow (cfs)
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0.151
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0.05-

Subcatchment A-1: Existing Lot to Street

Hydrograph Plot
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Time (hours)



2202 Comm. Ave. Pre Type Ill 24-hr Rainfall=6.35" (25 Yr. Storm)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Il 24-hr Rainfall=6.35"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment A-1: Existing Lot to Street
Tc=6.6 min CN=64 Area=13,696sf Runoff=0.88 cfs 0.061 af

Runoff Area=0.314 ac Volume = 0.061 af Average Depth = 2.31"



2202 Comm. Ave. Pre

Type Ill 24-hr Rainfall=6.35" (25 Yr. Storm)
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Runoff

Subcatchment A-1: Existing Lot to Street

0.88cfs @ 12.10 hrs, Volume= 0.061 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr Rainfall=6.35"

Area (sf) CN  Description
4,127 98 Paved parking & roofs
9,569 49  50-75% Grass cover, Fair, HSG A
13,696 64 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.8 39 0.0330 0.2 Sheet Flow, Overland Flow
Grass: Short n=0.150 P2=3.20"
1.9 20 0.0500 0.2 Sheet Flow, Overland Flow
Grass: Short n=0.150 P2=3.20"
0.6 41 0.0240 1.1 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv= 7.0 fps
0.3 28 0.0710 1.9 Shallow Concentrated Fiow, Overland Fiow
Short Grass Pasture Kv=7.0 fps
0.0 11 0.4500 47 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv= 7.0 fps
6.6 139 Total
Subcatchment A-1: Existing Lot to Street
Hydrograph Plot
0.9-
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2202 Comm. Ave. Pre Type Ill 24-hr Rainfall=8.78" (100 Yr. Storm)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Ill 24-hr Rainfall=8.78"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment A-1: Existing Lot to Street
Tc=6.6 min CN=64 Area=13,696 sf Runoff= 1.57 cfs 0.107 af

Runoff Area =0.314 ac Volume = 0.107 af Average Depth = 4.10"



2202 Comm. Ave. Pre

Type Ill 24-hr Rainfall=8.78" (100 Yr. Storm)

Prepared by {enter your company name here} Page 9
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Subcatchment A-1: Existing Lot to Street
Runoff = 157 cfs @ 12.10 hrs, Volume= 0.107 af
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=8.78"
Area (sf) CN Description
4127 98 Paved parking & roofs
9,569 49 50-75% Grass cover, Fair, HSG A
13,696 64 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/ft)  (ft/sec) (cfs)
3.8 39 0.0330 0.2 Sheet Flow, Overland Flow
Grass: Short n=0.150 P2=3.20"
1.9 20 0.0500 0.2 Sheet Flow, Overland Flow
Grass: Short n=0.150 P2=3.20"
0.6 41 0.0240 1.1 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv=7.0 fps
0.3 28 0.0710 1.9 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv= 7.0 fps
0.0 11 0.4500 4.7 Shallow Concentrated Flow, Overland Flow
Short Grass Pasture Kv= 7.0 fps
6.6 139 Total
Subcatchment A-1: Existing Lot to Street
Hydrograph Plot

Flow (cfs)
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Time (hours)
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2202 Comm:. Ave. Post Type Il 24-hr Rainfall=2.00"
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Subcatchment B-1: Tributary to Street

Runoff = 0.00cfs @ 15.56 hrs, Volume= 0.000 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr Rainfall=2.00"

Area (sf) CN  Description

1,952 98 Paved parking & roofs
4,887 39 >75% Grass cover, Good, HSG A

6,839 56 Weighted Average

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

5.0 Direct Entry, Overland Flow

Subcatchment B-1: Tributary to Street
Hydrograph Plot

5 6 7 & 9 10 11 12 13 14 15 18 177 18 19 20
Time (hours)



2202 Comm. Ave. Post Type lll 24-hr Rainfall=2. 00"
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Subcatchment B-2: Tributary to Infiltration

Runoff = 0.10cfs @ 12.09 hrs, Volumes= 0.007 af

Runoff by SCS TR-20 method, UH=SCS, Time Span=5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=2.00"

Area (sf) CN Description

4,876 98 Paved parking & roofs
1,981 39 _>75% Grass cover, Good, HSG A

6,857 81 Weighted Average

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

5.0 Direct Entry, Overland Flow

Subcatchment B-2: Tributary to Infiltration
Hydrograph Plot

E
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2202 Comm. Ave. Post Type Ill 24-hr Rainfali=2.00"
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Reach R-1: Summary Node

Inflow = 0.00cfs @ 15.56 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 15.56 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach R-1: Summary Node
Hydrograph Plot

il Inflow
Bl Outflow

U.OOO-:
0.0DO-;
D,OOU'E
O.OUO{I

0.000-

Flow (cfs)

0.000-

0.000-

0 LN I o R ,
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Time (hours)



2202 Comm. Ave. Post Type Ill 24-hr Rainfall=2.00"
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Pond P-1: Infiltration System

Inflow = 0.10cfs @ 12.09 hrs, Volume= 0.007 af

Outflow = 0.10cfs @ 12.11 hrs, Volume= 0.007 af, Atten=1%, Lag= 1.0 min
Discarded = 010cfs @ 12.11 hrs, Volume= 0.007 af

Primary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs

Peak Elev=74.32' Storage= 6 cf
Plug-Flow detention time= 1.0 min calculated for 0.007 af (100% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
74.30 0
74.80 126
75.97 540
76.47 591
77.60 655

iscarded OutFlow (Free Discharge)
2=Exfiltration

rimary OutFlow (Free Discharge)
1=Broad-Crested Rectangular Weir

# Routing Invert Qutlet Devices

1 Primary 77.50' 12.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31 3.30 3.31 3.32
2 Discarded 74.30' 0.14 cfs Exfiltration when above invert




2202 Comm. Ave. Post Type lil 24-hr Rainfall=2.00"
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Pond P-1: Infiltration System
Hydrograph Plot

Outflow

M Discarded
; M Primary
0.1 =
0.09
0.08
= 007
g 0 DB:-
2 ]
0.04-
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2202 Comm. Ave. Post Type lll 24-hr Rainfall=3.29" (2 Yr. Storm)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Il 24-hr Rainfall=3.29"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B-1: Tributary to Street
Tc=5.0 min CN=56 Area=6,839 sf Runoff= 0.02 cfs 0.003 af

Subcatchment B-2: Tributary to Infiltration
Tc=5.0 min CN=81 Area=6,857 sf Runoff=0.28 cfs 0.019 af

Reach R-1: Summary Node Inflow= 0.02 cfs 0.003 af
Outflow= 0.02 cfs 0.003 af

Pond P-1: Infiltration System Peak Storage= 79 cf Inflow=0.28 cfs 0.019 af
Discarded= 0.14 cfs 0.019 af Primary=0.00 cfs 0.000 af Outflow= 0.14 cfs 0.019 af

Runoff Area = 0.314 ac Volume = 0.022 af Average Depth = 0.85"



2202 Comm. Ave. Post Type lll 24-hr Rainfall=3.29" (2 Yr. Storm)

Prepared by {enter your company name here} Page 3
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Subcatchment B-1: Tributary to Street

Runoff = 0.02cfs @ 12.27 hrs, Volume= 0.003 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr Rainfall=3.29"

Area (sf) CN  Description

1,952 98 Paved parking & roofs
4,887 39 >75% Grass cover, Good, HSG A

6,839 56 Weighted Average

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

5.0 Direct Entry, Overland Flow

Subcatchment B-1: Tributary to Street
Hydrograph Plot

0.024-
0.022-

0.02-
0.018
0.016-
0.014
0.012-

Flow (cfs)

0.01-
0.008-
0.006 }
0.004-
0.002
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Time (hours)



2202 Comm, Ave. Post Type Il 24-hr Rainfall=3.29" (2 Yr. Storm)

Prepared by {enter your company name here} Page 4
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 5/30/2023

Subcatchment B-2: Tributary to Infiltration

Runoff = 0.28 cfs @ 12.08 hrs, Volume= 0.019 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=3.29"

Area (sf) CN _ Description

4,876 98 Paved parking & roofs
1,981 39 >75% Grass cover, Good, HSG A

6,857 81 Weighted Average

Tc Length Siope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Overland Flow

Subcatchment B-2: Tributary to Infiltration
Hydrograph Plot

L

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



2202 Comm. Ave. Post Type lll 24-hr Rainfall=3.29" (2 Yr. Storm)

Prepared by {enter your company name here} Page 5
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 5/30/2023

Reach R-1: Summary Node

0.02cfs@ 12.27 hrs, Volume= 0.003 af
0.02cfs @ 12.27 hrs, Volume= 0.003 af, Atten=0%, Lag= 0.0 min

Inflow
Qutflow

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach R-1: Summary Node
Hydrograph Plot

N Inflow
B Outflow

0.024- [ooz2ek |
] r

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20
Time (hours)



2202 Comm. Ave. Post Type Ill 24-hr Rainfall=3.29" (2 Yr. Storm)

Prepared by {enter your company name here} Page 6
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Pond P-1: Infiltration System

Inflow = 0.28cfs @ 12.08 hrs, Volume= 0.019 af
Outflow = 0.14cfs @ 12.00 hrs, Volume= 0.019 af, Atten=51%, Lag= 0.0 min
Discarded = 0.14cfs @ 12.00 hrs, Volume= 0.019 af
Primary = 0.00cfs@ 5.00hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=74.61' Storage= 79 cf
Plug-Flow detention time= 3.1 min calculated for 0.019 af (100% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
74.30 0
74.80 126
75.97 540
76.47 591
77.60 655

iscarded OutFlow (Free Discharge)
2=Exfiltration

Primary OutFlow (Free Discharge)
1=Broad-Crested Rectangular Weir

# Routing Invert OQutlet Devices
1 Primary 77.50" 12.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31 3.30 3.31 3.32
2 Discarded 74.30' 0.14 cfs Exfiltration when above invert




2202 Comm. Ave. Post

Prepared by {enter your company name here}
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems

Type Il 24-hr Rainfall=3.29" (2 Yr. Storm)

Page 7
5/30/2023

Pond P-1: Infiltration System
Hydrograph Plot

Flow (cfs)

10

"

| 028 ofs |
.4

Time (hours)

12 13 14 -

18

19

20

M Inflow
E Outflow

I Discarded
Bl Primary




2202 Comm. Ave. Post Type Ill 24-hr Rainfall=5.17" (10 Yr. Storm)

Prepared by {enter your company name here} Page 7
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Il 24-hr Rainfall=5.17"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B-1: Tributary to Street
Tc=5.0 min CN=56 Area=6,839sf Runoff=0.18 cfs 0.013 af

Subcatchment B-2: Tributary to Infiltration
Tc=5.0min CN=81 Area=6,857 sf Runoff= 0.58 cfs 0.039 af

Reach R-1: Summary Node Inflow= 0.18 cfs 0.013 af
Outflow=0.18 cfs 0.013 af

Pond P-1: Infiltration System Peak Storage= 389 cf Inflow= 0.58 cfs 0.039 af
Discarded= 0.14 cfs 0.039 af Primary= 0.00 c¢fs 0.000 af Outflow= 0.14 cfs 0.039 af

Runoff Area = 0.314 ac Volume = 0.052 af Average Depth = 1.98"



2202 Comm. Ave. Post Type Il 24-hr Rainfall=5.17" (10 Yr. Storm)

Prepared by {enter your company name here}
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems

Page 8
5/30/2023

Subcatchment B-1: Tributary to Street

Runoff = 0.18cfs @ 12.10 hrs, Volumes= 0.013 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=5.17"

Area (sf) CN  Description

1,952 98 Paved parking & roofs
4,887 39 >75% Grass cover, Good, HSG A

6,839 56 Weighted Average

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

5.0 Direct Entry, Overland Flow

Subcatchment B-1: Tributary to Street
Hydrograph Plot

0.19+
| &

Flow (cfs)
o

5 6 7 8 9 10 1 12 13 14 15 18 17 18 19 20
Time (hours)
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HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems

Page 9
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Subcatchment B-2: Tributary to Infiltration

Runoff = 0.58 cfs @ 12.08 hrs, Volume= 0.039 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type HI 24-hr Rainfall=5.17"

Area (sf) CN Description

4,876 98 Paved parking & roofs
1,981 39 >75% Grass cover, Good, HSG A

6,857 81 Weighted Average

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

5.0 Direct Entry, Overiand Fiow

Subcatchment B-2: Tributary to Infiltration
Hydrograph Plot

06
0.55
05
0.45]

@
i

0.35-

Flow (cfs)
o
L")

5 6 7 8 9 10 11 12 13 14 15 16 17 18 15 20
Time (hours)



2202 Comm. Ave. Post Type Il 24-hr Rainfall=5.17" (10 Yr. Storm)
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Reach R-1: Summary Node

Inflow
Qutflow

0.18cfs @ 12.10 hrs, Volume= 0.013 af
0.18cfs @ 12.10 hrs, Volume= 0.013 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach R-1: Summary Node
Hydrograph Piot

B Inflow
B Outflow

Flow (cfs)

5 6 7 8 9 10 1M 12 13 14 15 15 17 18 19 20
Time (hours)
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Pond P-1: Infiltration System

Inflow = 0.58 cfs @ 12.08 hrs, Volume= 0.039 af
Outflow = 0.14cfs @ 11.80 hrs, Volume= 0.039 af, Atten=76%, Lag= 0.0 min
Discarded = 0.14cfs@ 11.80 hrs, Volume= 0.039 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=75.54' Storage= 389 cf
Plug-Flow detention time= 15.9 min calculated for 0.038 af (100% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
74.30 0
74.80 126
75.97 540
76.47 591
77.60 655

Discarded OutFlow (Free Discharge)
2=Exfiltration

Primary OutFlow (Free Discharge)
1=Broad-Crested Rectangular Weir

# Routing Invert OQutlet Devices
1 Primary 77.50' 12.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00
Coef. (English) 2.69 2.72 2,75 2.85 2.98 3.08 3.20 3.28 3.31 3.30 3.31 3.32
2 Discarded 74.30' 0.14 cfs Exfiltration when above invert




2202 Comm. Ave. Post Type Il 24-hr Rainfall=5.17" (10 Yr. Storm)
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Prepared by {enter your company name here}
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Pond P-1: Infiltration System
Hydrograph Plot

M Inflow
Outflow
M Discarded
B Primary

Flow (cfs)

""" 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=8CS, Type Ill 24-hr Rainfall=6.35"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B-1: Tributary to Street
Tc=5.0min CN=56 Area=6,839 sf Runofi= 0.31 cfs 0.021 af

Subcatchment B-2: Tributary to Infiltration
Te=5.0 min CN=81 Area=6,857 sf Runoff= 0.77 cfs 0.052 af

Reach R-1: Summary Node Inflow=0.31 cfs 0.021 af
Outflow= 0.31 cfs 0.021 af

Pond P-1: Infiltration System Peak Storage= 644 cf Inflow= 0.77 cfs 0.052 af
Discarded= 0.14 cfs 0.052 af Primary=0.00 cfs 0.000 af Outflow= 0.14 cfs 0.052 af

Runoff Area=0.314 ac Volume = 0.073 af Average Depth = 2.80"



2202 Comm. Ave. Post Type Ill 24-hr Rainfall=6.35" (25 Yr. Storm)

Prepared by {enter your company name here} Page 14
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Subcatchment B-1: Tributary to Street

Runoff = 031cfs@ 12.09 hrs, Volume= 0.021 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1ll 24-hr Rainfall=6.35"

Area (sf) CN_ Description

1,952 98 Paved parking & roofs
4,887 39 >75% Grass cover, Good, HSG A

6,839 56  Weighted Average

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

5.0 Direct Entry, Overland Flow

Subcatchment B-1: Tributary to Street
Hydrograph Plot

Flow (cfs)
[=}
2

5 6 7 8 9 10 11 12 13 14 15 16 17 18 1o 20
Time (hours)
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Subcatchment B-2: Tributary to Infiltration

Runoff = 0.77 cfs @ 12.07 hrs, Volume= 0.052 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr Rainfall=6.35"

Area (sf) CN _ Description
4,876 98 Paved parking & roofs
1,981 39 >75% Grass cover, Good, HSG A
6,857 81 Weighted Average

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

5.0 Direct Entry, Overland Flow

Subcatchment B-2: Tributary to Infiltration
Hydrograph Plot

0.8+ | Lorres]

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach R-1: Summary Node

Inflow
Outflow

0.31cfs @ 12.09 hrs, Volume= 0.021 af
0.31cfs @ 12.09 hrs, Volume= 0.021 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach R-1: Summary Node
Hydrograph Plot

M Inflow
H Outflow

5 6 7 8 98 10 1 12 13 14 15 16 17 18 19 20
Time (hours)



2202 Comm. Ave. Post Type lll 24-hr Rainfall=6.35" (25 Yr. Storm)
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Pond P-1: Infiltration System

Inflow = 0.77cfs @ 12.07 hrs, Volume= 0.052 af
Outflow = 0.14 cfs @ 11.75 hrs, Volume= 0.052 af, Atten=82%, Lag= 0.0 min
Discarded = 014 cfs@ 11.75 hrs, Volume= 0.052 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=77.41' Storage= 644 cf
Plug-Flow detention time= 29.2 min calculated for 0.052 af (100% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
74.30 0
74.80 126
75.97 540
76.47 591
77.60 655

iscarded OutFlow (Free Discharge)
2=Exfiltration

Primary OutFlow (Free Discharge)
1=Broad-Crested Rectangular Weir

# Routing Invert OQutlet Devices
1 Primary 77.50' 12.0'long x 1.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 331 3.30 3.31 3.32
2 Discarded 74.30' 0.14 cfs Exfiltration when above invert




2202 Comm. Ave. Post Type Il 24-hr Rainfall=6.35" (25 Yr. Storm)
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Pond P-1: Infiltration System

Hydrograph Plot
| L L : M Inflow
| i N Outflow
r | B Discarded
| M Primary

Flow (cfs)

9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Hll 24-hr Rainfall=8.78"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B-1: Tributary to Street
Tc=5.0 min CN=56 Area=6,839 sf Runoff= 0.62 cfs 0.042 af

Subcatchment B-2: Tributary to Infiltration
Te=5.0 min CN=81 Area=6,857 sf Runoff= 1.17 cfs 0.080 af

Reach R-1: Summary Node Inflow= 1.99 cfs 0.055 af
Outflow= 1.99 cfs 0.055 af

Pond P-1: Infiltration System Peak Storage= 657 cf Inflow= 1.17 cfs 0.080 af
Discarded= 0.14 c¢fs 0.067 af Primary= 1.51 cfs 0.013 af Outflow= 1.65 cfs 0.080 af

Runoff Area = 0.314 ac Volume = 0.122 af Average Depth = 4.65"



2202 Comm. Ave. Post Type Il 24-hr Rainfall=8.78" (100 Yr. Storm)
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Subcatchment B-1: Tributary to Street

Runoff = 0.62cfs @ 12.08 hrs, Volume= 0.042 af

Runoff by SCS TR-20 method, UH=SCS, Time Span=5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr Rainfall=8.78"

Area (sf) CN  Description

1,952 98 Paved parking & roofs
4,887 39 >75% Grass cover, Good, HSG A

6,839 56  Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f’ft)  (ft/sec) (cfs)
50 Direct Entry, Overland Flow

Subcatchment B-1: Tributary to Street
Hydrograph Plot

5 6 7 8 9 10 11 12 13 14 15 186 17 18 19 20
Time (hours)
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Subcatchment B-2: Tributary to Infiltration

Runoff = 1.17 cfs @ 12.07 hrs, Volume= 0.080 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type lll 24-hr Rainfall=8.78"

Area (sf) CN  Description
4876 98 Paved parking & roofs
1,981 39 >75% Grass cover, Good, HSG A

6,857 81 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Overland Flow

Subcatchment B-2: Tributary to Infiltration
Hydrograph Plot

r

Flow (cfs)

5 6 7 8 9 10 11 12 13 12 15 16 17 18 19 20
Time (hours)
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Reach R-1: Summary Node

Inflow = 1.99cfs @ 12.15 hrs, Volume= 0.055 af
Outflow = 1.99cfs @ 12.15 hrs, Volume= 0.055 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach R-1: Summary Node
Hydrograph Plot
B Inflow
B Outflow

Flow (cfs)

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond P-1: Infiltration System

Inflow = 117 cfs @ 12.07 hrs, Volume= 0.080 af

Outflow = 1.65¢cfs @ 12.15 hrs, Volume= 0.080 af, Atten=0%, Lag= 4.6 min
Discarded = 0.14cfs@ 11.65 hrs, Volume= 0.067 af

Primary = 1.51cfs @ 12.15 hrs, Volume= 0.013 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 77.64"' Storage= 657 cf
Plug-Flow detention time= 26.1 min calculated for 0.080 af (100% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
74.30 0
74.80 126
75.97 540
76.47 591
77.60 655

Discarded OutFlow (Free Discharge)
2=EXxfiltration

Primary OutFlow (Free Discharge)
1=Broad-Crested Rectangular Weir

# Routing Invert  Outlet Devices
1 Primary 77.50' 12.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31 3.30 3.31 3.32
2 Discarded 74.30' 0.14 cfs Exfiltration when above invert
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Pond P-1: Infiltration System

Hydrograph Plot
M inflow
Outflow
185¢is B Discarded
b I Primary

r

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20
Time (hours)



OPERATION & MAINTENANCE PLAN
STORMWATER MANAGEMENT FACILITIES
2202 COMMONWEALTH AVENUE

NEWTON, MASSACHUSETTS

June 2, 2023

Lakeview Engineering Associates
P.O. Box 787
Hudson, Massachusetts 01749



OPERATION & MAINTENANCE PLAN
STORMWATER MANAGEMENT F ACILITIES
2202 COMMONWEALTH AVENUE
NEWTON, MASSACHUSETTS

The proposed project includes stormwater runoff controls associated with the re-
development of the existing house lot to a multi-family use, including a new building
layout, access driveway & site grading, that will require continued maintenance by the
property owner. The major components associated with maintenance needs is are the
trench drain, sediment trap manhole, the leaching galley system & the yard drain, as well
as the roof gutters & downspouts. These will need to be cleaned periodically as noted
below. Cleaning of these structures shall be done by the property owner or by a specialty
contractor with hydraulic cleaning ability. The following outlines the major maintenance
issues associated with the project:

Trench Drain Cleaning:

The trench drain should be inspected after completion of construction to assure
that all debris was removed and no construction material will be cause the system to clog
or restrict the outlet.

Maintenance of this system is subject to continuous monitoring after storm events
to determine frequency of maintenance needs. The trench drain should be cleaned
manually, after all major storms or as a minimum, once per month to remove
accumulated solids and debris. This is required to prevent clogging and overflow of
solids to the driveway. Assuming the trench drains are maintained and cleaning is
routinely performed, the driveway runoff and associated solids should be routed to the
sediment trap for removal, prior to infiltration.

Sediment Trap Manhole:

The sediment trap manhole should be inspected after completion of construction
to assure that all debris was removed and no construction material will be cause the
system to clog.

Maintenance of this system is subject to on-site evaluation and catchbasin type
maintenance. Initially, this system should be inspected on a monthly / storm event
schedule to note any solids carry over. After the first year of operation, the system
should receive quarterly inspections. It is recommended that the sediment trap manhole
should be cleaned at least twice yearly (Spring & Fall).



Galley Infiltration System:

The galley infiltration system should be inspected after completion of
construction to assure that all debris was removed and no construction material will be
cause the system to clog.

The proposed system are intended to be used for collection & storage of roof and
driveway runoff, for infiltration after a storm event. As part of this process, some soil
and debris could collect in these galleys. This should be removed periodically, every four
to five years, to maximize infiltration and storage capabilities. The debris / soil must be
removed by means of hydraulic vacuuming by a specialty contractor.

Yard Drain:

The yard drain manhole should be inspected after completion of construction to
assure that all debris was removed and no construction material will be cause the system
to clog.

Maintenance of this system is subject to on-site evaluation and catchbasin type
maintenance. Initially, this system should be inspected on a monthly / storm event
schedule to note any solids carry over. After the first year of operation, the system
should receive quarterly inspections. It is recommended that the yard drain manhole
should be cleaned at least twice yearly (Spring & Fall).

Gutters & Downspouts Cleaning:

The roof gutters & downspouts should be inspected after completion of
construction to assure that all debris was removed and no construction material will be
cause the system to clog or restrict the outlet.

Maintenance of the gutter system should be performed at least twice a year
(Spring & Fall) to assure the gutters & downspouts are functional.

Galley Infiltration System:

The galley infiltration system should be inspected after completion of
construction to assure that all debris was removed and no construction material will be
cause the system to clog.

The proposed systems are intended to be used for collection & storage of roof and
driveway runoff, for infiltration after a storm event. As part of this process, some soil
and debris could collect in these galleys. This should be removed periodically, every four
to five years, to maximize infiltration and storage capabilities. The debris / soil must be
removed by means of hydraulic vacuuming by a specialty contractor.



Maintenance Responsibilities

The maintenance of the various drainage system components is the responsibility
of the Property Owner (Condominium Association). Some of the work (gutters) can be
accomplished by the Owner or a landscape contractor. The infiltration system be
contracted to a company that specializes in the cleaning of storm drainage facilities.
Inspections should be performed by independent individual such as the design engineer
or other experienced individual in the field.



STORMWATER MANAGEMENT REPORT
2202 COMMONWEALTH AVENUE

NEWTON, MASSACHUSETTS
INSPECTION REPORT:
Inspection Firm:
Inspectors Name: Date:

Components Inspected:

Signed:

SYSTEM MAINTENANCE:

Maintenance Firm : Date :
Gutters & Downspouts Inspected: Yes  No _ Comments:
Gutters & Downspouts Cleaned: Yes __ No__ Comments:
Trench Drain Inspected: Yes —__No__ Comments:

Trench Drain Cleaned: Yes  No ___ Comments:

Sediment Trap Manhole Inspected: Yes No Comments:

Sediment Trap Manhole Cleaned: Yes No Comments:




Leaching Galleys Inspected: Yes No Comments:

Leaching Galleys Cleaned: Yes No Comments:

Yard Drain Inspected: Yes No Comments:

Yard Drain Cleaned: Yes No Comments:

Estimate of Material Removed:

Other Comments:

Signed:
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Ill 24-hr Rainfall=2.00"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B-1: Tributary to Street
Tc=5.0min CN=56 Area=6,839 sf Runoff= 0.00 cfs 0.000 af

Subcatchment B-2: Tributary to Infiltration
Tc=5.0min CN=81 Area=6,857 sf Runoff= 0.10 cfs 0.007 af

Reach R-1: Summary Node Inflow= 0.00 cfs 0.000 af
Outflow= 0.00 cfs 0.000 af

Pond P-1: Infiltration System Peak Storage= 6 cf Inflow=0.10 cfs 0.007 af
Discarded= 0.10 cfs 0.007 af Primary=0.00 cfs 0.000 af Outflow= 0.10 cfs 0.007 af

Runoff Area = 0.314 ac Volume = 0.007 af Average Depth = 0.28"



g o | abeq . |jesodsiq abemas o)ig-ug 1oy juawissassy Apigens jlog — || wio4

0k/L "A91 + "Ny ‘WO Z0ZZ SN0 uoimen

- _ e e PAMBIASI $30UIBJR] IO y
VIN pamai ) yio 2
[BULION mojeg [7] JewuoN [X] |ewuop saoqy [] :ebuey Iw%%%m (S9SN) suonyipuon 80IN0S8Y I9jeAA JUBLING g
e T ... -||~_=:«mw“_,_ deiy weiBoug Aouenissuogy spuepsp
- sueN ——mmume %DMWIH dejy Alojusau) puepepn jeuonep ‘B3I PUBSAR G
ON [X seA [] &2uoz Ayojan e uiyupa ON [X S9A [] ¢Asepunoq pooy Jeak-gog ay} uIylpn
ON X SOA [] ¢Arepunoq pooy sesk-0gL sy UYL ON [] SeA [X] ¢Aepunoq pooyy sesh-ggg sy anoqy
depy soueinsu| ajey pool4
Wuojpue] ) [euslepy oibojossy
e — - 20BlIB] oWEy o - o usemno |eroej
-~ WndeN  eeoguopeoiand  pousyand seax 'saf Jy oN [X] S9A [ ¢oiqenieny poday [eaibojoes fejouing ‘¢
suopewI jlog SleN jlog
I T T eey uogenul pdey - xa|dwoy pue ueqin Jewlep
_MndEWNos  eeoguopedyang  peysyang sesn :sah o s9 /3|e)ieAy AoAINg [10S pausiigng -
(SOUN)g979 000'GZ L 661 i N [] A D ielgepeay S log paysiigng 'z
lleday [] spesbdn [] uoonisuod meN [ (suoposys) -}
uonjewoyu) a)is °g
e, 3PODIZ o _ emg - o - Ao
99%20 VIN UomeN
—— _#oydew e e . SSaippy yeens
9000/¢LoLy SNUBAY LjiesmuowiWo) gozz
sureN Jaump

O 'enueny yeemuUoWILo) Z0zz

uoneuuoju] Ayjioey y

lesodsiqg abemag a31g-uQ 10y Juswissassy Ajiqens jiog - 1| uuoy

40 umo | /Aup
SHasnysesse jo yyreamuowuwios




840 Z sbeq - |esodsig sBemas aug-ug 10} Jusuissassy Aigepng 10 ~ | | wiog 0L/ "A81 .+ "BAY "WWoY Z0ZZ S10G UoImap

uopeas|a sayoul .
SN Mt it il R -8lempunols) ybiH oy yideq pajewns
TeTT L lempunois ybiH oy yydeq pojewysg
m@mﬁmﬁ[g.o:_vc@% . ud Eot@n@.c%wm_l :sak gy ON [] saA [X] ‘PeAIBSqQ Jsjempunory g
¥oolpag ] )20y painjoeiq/passyieapp O (s)hohen snoiadu O leusiey 4 ] Il0S paqginisiq ] SOAH
ON _Mw_ SOA D Juesald sjeuajepy sjqelinsun —_— |cm|m§mu|_m_Wm_me leusiepy uaied ¢
198} 129} 1984
S, i 4 i) ! B/ J81epA Buul —_—r aur Auadol
ylo 001 < IIBM 181eAA Bujulg 1z 1 Al d
199} pEET 199} :
s oIy JOAA 9]qIsso = il Aepp sbeuiel — Apog Jerepn uad uoyj saoue)s| '
00L< V 19\ 9jqissod 001 < M leig 001 < pog Jeiepp @] ') 10 ¢
(19ays yoeye) edeospueq uo uopisod B uuojpue] uoijejabap
- ueld oyg 9% T IERCITEYIETTY S e - umeq
(%) ado)g S8U0)g 29BHNG (919 ‘J0f JueoeA 'piaY [eInynoLbGe ‘Pue|poom “H-a) .
L = - X N S Dt as ue
%L VIN [Enuspisay neuel z
e . (ueyd uo Ajnu 1eoo SR :
Ueld BIig 858 (ueyd uo Auspr) uoyesor TETe S{0H JO 82eung Je uoyens|g punoig
uoneoo |
isyjeapn awny ajeqg
e SR -— _— 19 OH uoneald d
Ie v zeze) I-Ha UINN 210K uoneAtasqo deag

(eale jesodsip pensosal pue Aiewd pssodoud Arens je paiinbai ssjoy omj Jo wnwiuir) Majnay 9)S-uQ o

lesodsiq afemag a)1g-uQ 10y Juswissassy Ajjiqeyns j10g - 1 uuoy

UOIMSN Jo umo | /A)o
SHesnyoesseyy Jo yyjeamuowion




8Jo g abed . |esodsig ebemeg ayg-up 104 Juawssassy AlgeNNng jiog — | | wioy 0171 "A8i « "any “WWoD Z0zZ "SI0 Uoimap

-SSJON [euolippy

]

H_%m,m_%% dweq | smssey | o0z %S \ﬁmmw S ASZ 20 o
uwwwcoo% Aig m”___mmu_w %02 %2 | pPues | ohg< xw\wv 200 | E/9AGT 10 201

aul4 fa | emssep \ﬁmmw 8/SUA G, g O

sul4 Ag anssEp ﬂmmw ¢/Cc3IANG . v W8l

seuolg DAE. Udds d

o el R P et [ [ g | e |

F | A

sjuawbei4 asieon saimes sydiounxopay

[|I|Fg 8quinN s)joH uoneatesqo deeqg
(penuguoo) malasy eyig-uQ "9

Iesodsig aBemes a)ig-uQ 4oy Juswissassy Ayijiqenng jiog - 1 WJo 4

UOIMBN jo umo | /Ao
spasnyoessey jo UYleamuowiwon




840 v obeq . |esodsi abemag ajig-

UO Joj Jusiussassy Agepns os — |, uwo

0L/L "AB1 + "8AY WD Z0ZZ SI10S uomal

— ,uh\oq_r.m\,ml_w S m.mmw_h‘_ “91empuncig ybiH oy ydeq pejewnsy
COH ISP OUPUEIS Widea g wioy Budoom uideg 's9A §| oN ] S8A [J  :panesqo sejlempunoiy g
V/N VIN
Yo0ipag [X] ooy paimoely/patayieapy N} (s)1ofen snosaduy) X leusiep 4 O llog paginysig O 1SOA H
ON [] soA [X] Jussalyd sjeusiep 9jgeynsun — e |_.__|mW.E:d_fEWm|_mw ‘leusien juareq
198y 193y 193y
S - §E] —_ S/ J81BAA Bupiui —
Ho 001> M Je1eAN Bunjuug oL aurg Ausdouy
183} 199} Je9)
- = Baly 19AA 9jqisso — fepn abeure; —_ : :
RS V 18\ Sjqissod 001> M leig 001> Apog Jsjepn usdo Wwoy seoueysiq g
. |Qm|m:|m yoepe) adeospue uo uonisod B B wiojpue) uonejebop
o ueld ejig eeg o eoBlB) BwEY @ Juswaney
———Wedas - souigeomng — (99 o1 ue0en ‘pjoy reimynapse “puetpoom o) :
%1 VIN ERuspissy SN PuET 7z
o U] mﬂﬂm[wm (ugid uo Ajuapi) uoneso 70Z8 ‘BI0H J0 82epNg e uoneAs|3 punolsgy
uojesoy -y
Jayieapn aw | ajeq .
- = ey EE— 2 — ZezeaL IflwﬂQ «squinN ajoH uopjeAtssqo deag
(Penunuoo) mainay 9is-uQ 9

jesodsiq abemog 9)IS-

10 104 juswissessy Ayqenns jiog - |}, woy

UoMaN Jo umo | /Aun
sSpesnysessep jo Ueamuowiwon




840 G 8bed . |esodsig abemag S)S-UQ J0j JusLusSBSSY Auigeyns og — 1 w0y 0171 "Aat + "any 'WWwiog Zozz sli0g uoman

1oedwon WI=TTS)
os1200 Aiq aibuig %02 %S¢
Joedwon
‘wnipspy Mg _ SAIsselp _ %01
aul4 ¥lq] SAISSE 8/GHAG/
aul4 AQg BAISSE elcHA G2
Kemanuq VIN
( ) sauo)g
Isio ainjongg ® s9|qqo (vasn) (it3sunyy) 3si0py 19he
120 U9l og swnjo Aq %, 2inxa jiog " (somow) 10103 :xine 1105 |juczuoH j1og
: Sjuswibeay asieon Salnjeay oiydiowxopay N

-8QUWNN sjoH uonenissqp desq

Z-Ha
(Penuguos) M3IARY ag-uQ 9

lesodsiq abemoag a315-ug 10} Juswssassy Ayngenng pog - Ll w04

UomaN jo umo ] /Aun
Spesnyosessey jo Yeamuowwos




840 9 9bed . |esodsig sbemeg 8)IS-uQ 10} uswissassy Augeyng pos — 1 w04 0L/L "As1 - “aay ‘wiwoy z0zz s0g uoman

s mﬂ_wﬁ_ :Arepunog semoy mmﬁm :Atepunoq seddpn ¢POAISSqO )i sem yidap Jeym je ‘saf q
ON [] SeA X

cwashs uopdiosqe
10S Uy 1oy pasodoud eale aiy InoyBnouy) panissqo sesie IIe Ul 3sixa jeuayew snointad Buninooo Aeineu 40199} Jnoy jsea| je seog e

[BUSjely shoilay Buinoop Aresnep jo Wdeg -y

[eL9Jely shoinsay jo tpdaq g

— IBre7s2Empunoin ) Pajsnipy - - Jojpe | Juswsnipy
—— 1o7)emxapuj o e .Immwu.mc_ummw . __ equinN jem xepuj
C
e moﬁ..m__. ——— JIVQ_WJ@ (ABojopoyiew sogn) Wswisnipe sajempunoig [
sayou sayou
e g 29— S9You Sopow) sainjesy aydiowixo Ql jlos 0] Yyde) [
VN g oLy (semow) 1es) oy IXopai j1os 0} yideq [x]
——e ||.M@wm |[l|[|||||lm@w|@. S10Y uoneniasqo Jo apis wioyy Buidaam tpdeg [x]
s |I]|Mm:|n.,m —— mwcw@ SI0y uoneAtasqo Ui sejem Buipue;s panIssqo yideq [

‘Pasn poujepy |

uoneAs|y Jajempunous ybiy jo uoneulwialaq 'q

lesodsi|q sbemag OHS-UQ Joj Juswissassy Ainqenng jiog - Ll wiog

UOIMSN Jo umo | /Ay
spasnyoessey jo Yeamuowwon




840 / abeq . |esodsig abemag s)ig-

pue

UO 404 uswssassy Aige)ing og

= |1 wuoy

YYesH jo pieog

V/IN

Wex3 Jojenjen fiog Jo sieq

G661 Anp

9eq

- —_— T

celleren

b HINO 0L ¢ o) Juensind uonosjold |

£0L'SL Ubnouyy 0o1°g1 o oLe
‘wio uonen|ead jlog payoepe S} Ul pajeoipul se ‘Uoneniens llos A
9dusiisdxe pue esiuadxs ‘Buiuren pasnbay Uyl yum jusysis
I10s 3onpuod 0} /1 10°g

[esods|q aBemag SHS-UQ Joj Juswssassy Angeying jog - Ll wioy

W 40 siinsal sy Jeuy Appieo Jayyny I
Uod s Aq pawiopad Uasq sey sisfjeue
EjUawuonaug jo usunledaq ay) Aq

OL/L A1 - "8y "wWwod z0zz spog uomen

&) W0 EE] toiEjon 194 yum Jaumo Apsdord 84} pue saubisap oy 0)

‘Bunsay prey Jo syep sy jo sAep 09 ulum Awoyne Buinosdde ay) o) pepuuigns 8 3snw uuiof sy (2)810°51 YWD 0L Yum souepioaoe u ‘9JoN

SSSUNM WeSH Jo pieog J0 swepy
-~ suoN

# 9sus0r] / Jojenieaq jog jo SWeN pajund Jo padA |
o §9613S sjood ‘3 usyda)g
d0)EN[EA 10g Jo Min ubig

—_—

UM BouUBpIoooe Ul pue fjeinooe ale
LLO'SL YD 0Lg u) Paqlosap
3A0qe ay) jey) pue suonen|eas
Pancidde Ajuaiino we I 1eyy Ajiueo |

uonesyiiag 4

UomenN Jjo umo /AN
Spesnyoessey jo Wiesmuowuion




840 g abed . |esods|g abemag ayg-up 10} Juswwssessy Ajjigeying flog — 11 ulo4
0L/l "A81 < "oy "Wwwo) Zozz s)os uomanN

-Nu.’i!l! z

< o -
L -
# -
\\. 4
» o Foyy oy
¥ ¥, FETPeTL
/ PEEPP-1 W

s s Fits
’ oyt Ih...lﬂ..“ /

&

SNUBAY yiresy uomuro-)

'sweibelp pjay Joj jeeys siy) asn

sweibeiq pjoi4

lesodsiq abemog a)15-uQ .oy Juswissassy Ajiqennsg jlog - |}, uuoy

UoMaN Jo umo | /Auo
spasnyoessey jo Yljeamuowiuion




Commonwealth of Massachusetts
City/Town of

Percolation Test
Form 12

Percolation test resuits must be submitted with the Sajj Suitability Assessment for On-site Sewage
Disposal. DEP has provided this form for use by local Boards of Health. Other forms may be used, but
the information must be substantially the same as that provided here. Before using this form, check with
the local Board of Health to determine the form they use.

Important:

Whentiingout A Site Information

fi th

c%mf{;, uese 2202 Commonwealth Avenue, LLC

only the tab key Wﬁh \

to move o 2202 Commonwealth Avenue

sehe s  SwetAdessorlop o

key. Newton MA 02466-1804
Newwon = 0000

e City/Town State Zip Code
. ' !.'a ’
Eontact Person (if different from Owner) Telephone Number
“m “ B. Test Results

- p-2
Observation Hole # #1 (P-1 = #2 (P-2)

" 65" (76.6

12/22/22 09:35 AM . 12/22/22 10:05 AM .
Date Time Date Time

Start Pre-Soak 99—15-—@&_____________ J0:06AM
End Pre-Soak MM—-_.___________ 10:19 AM
Time at 12"
Time at 9" —_—
Time at 6" —— .
Time (9"-6") <i5Min. <15 Min.
Rate (Min./Inch) 2MPL . ol
Test Passed: Test Passed:

(]
X

Test Failed: Test Failed:
Stephen E. Poole, SE 1955 )
Test Performed By:

Wieree— -_—
Witnessed By:

Comments:
Very Stony Gravel, Somewha Compact

t5form12.doc- 06/03 Perc Test « Page 1 of 1
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Soil Map—Middlesex County, Massachusetts 2202 Commonwealth Avenue

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
6268 Merrimac-Urban land complex, 3.1 58.0%
0to 8 percent slopes
656 Udorthents-Urban land 2.2 42.0%
complex
| Totals for Area of Interest 53| 100.0% |

UsDA  Natural Resources

Web Soil Survey
=== Conservation Service

6/7/2023
National Cooperative Soil Survey

Page 3 of 3



Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes—Middlesex 2202 Commonwealth Avenue
County, Massachusetts

Middlesex County, Massachusetts

626B—Merrimac-Urban land complex, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2tyr9
Elevation: 0 to 820 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 250 days
Farmiand classification: Not prime farmland

Map Unit Composition
Merrimac and similar soils: 45 percent
Urban land: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Merrimac

Setting

Landform: Outwash plains, outwash terraces, moraines, eskers,
kames

Landform position (two-dimensional): Summit, shoulder, backslope,
footslope

Landform position (three-dimensional): Crest, side slope, riser,
tread

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: Loa my glaciofluvial deposits derived from granite,
schist, and gneiss over sandy and gravelly glaciofluvial
deposits derived from granite, schist, and gneiss

Typical profile
Ap -0 to 10 inches: fine sandy loam
BwT - 10 to 22 inches: fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water

(Ksat): Moderately high to very high (1.42 to 99.90 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)

UsDA  Natural Resources Web Soil Survey 6/7/2023
=== Conservation Service National Cooperative Soil Survey Page 1 of 3



Map Unit Description: Merrimac-
County, Massachusetts

Urban land complex, 0 to 8 percent slopes—Middlesex

2202 Commonwealth Avenue

Sodium adsorption ratio, maximum: 1.0
Available water supply, 0 to 60 inches: Low (about 4.6 inches)

Interpretive groups

Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A

Ecological site: F144AY022MA - Dry Outwash

Hydric soil rating: No

Description of Urban Land

Typical profile

M -0 to 10 inches: cemented material

Properties and qualities

Slope: 0 to 8 percent

Depth to restrictive feature: 0 inches to manufactured layer

Runoff class: Very high

Capacily of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)

Available water supply, 0 to 60 inches: Very low (about 0.0 inches)

Interpretive groups

Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D

Hydric soil rating: Unranked

Minor Components

Windsor

Percent of map unit: 5 percent

Landform: Outwash terraces, dunes, outwash plains, deltas
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear, convex

Across-slope shape: Linear, convex

Hydric soil rating: No

Sudbury

Percent of map unit: 5 percent

Landform: Deltas, terraces, outwash plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave

Across-slope shape: Linear

Hydrie soil rating: No

Hinckley

Percent of map unit: 5 percent

Landform: Deltas, kames, eskers, outwash plains

Landform position (two-dimensional): Summit, shoulder, backslope

Landform position (three-dimensional): Head slope, nose slope,
crest, side slope, rise

Down-slope shape: Convex

USDA  Natural Resources
=== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/7/2023
Page 2 of 3



Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes—Middlesex
County, Massachusetts

2202 Commonwealth Avenue

Across-slope shape: Convex, linear
Hydrric soil rating: No

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 22, Sep 9, 2022

UsDA  Natural Resources
=== Conservation Service

Web Soil Survey 6/7/2023
National Cooperative Soil Survey Page 30of 3



POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandma Paviovic, Michaef St, Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite
NOAA, Nationat Weather Service, Silver Spring, Maryland

i | BE_gray

_________ s PF tabular o
.__FjD_S:@_z_a_sid_E_cLirLt_ precipitation frequency estimates with 907 confidence intervals (in inches)? |

Duration/l— e A _ Average recurrence interval {y_eir_s}_ N
: f[____‘_l_‘_gl 2__;]__”5 | 10 25 || 50 | 100 | 200 _§g)__'[ 1000
, Semin _.[ 0.301 | 0372 | o.4es | 0585 T 0718 || 0817 || o622 105 || 124 [ 139

i |0-241-0.377); (u.zsa-a.my_,l (0.389-0.615); (0.463-0.742), [0.549-0.964]4(_0.511-1,13)f (0.670-1,33); (0.711—1.55)i (0.803-1.90)] (0.881-2.1)|

! 10-min | 9427 [ 0528 | 0593 | o830 | 102 1.16 ll 131 || 149 ]' 175 | 1987
[ (0.342-0.535), m.aizz-a.ssz_)j (0.552-0.873) | (0.658-1.05) | (0.778-1.37) ||(0.885-1.60))|(0,949-1.23), (101-2.19) | (1.14-2.69) | (1.253.10) |
| 15-min |, 9592 | 0621 || o0.815 0976 | 120 || 136 | 184 [ 175 || 208 || 292 ;
Lo 04020629 (0.497-0.779)] (0-650-1.03) || (0.773-1.24) (0.915-1.61) || (1.02-1.88) || (1.12-2.22) | (119-2.58) || (1:34-3.16) | (1.47-3.65)
| 30min | 0688 f 0849 || 912 | 134 1 184 [ 187 || 241 240 [ 284 | 329
. [(0543:0.859)] (0.679-1.07) (0-883-1.41) | (1.06-1.70) | (125-2.20) || (1.40-2.58) | (1.53-3.05) (1.63-3.54) | (1.84-4.36) | (2.03-5.04)

| 60-min | 9862 | 1.08 | 142 170 [ 208 | 237 | 288 [ 305 || 362 | 410 |
Lo | @897-1.0) (0.862-1.36) || (1.13-1.78) || (1.34-2.15) /| (160-2.80) | (1.78-3.27) | (1.95-3.88) | (2.074.50) || (2.35-5.56) {2.59-6.44) '

U2 | 112 T 140 [ 185 | 222 [ 274 [ 311 | 353 [ 404 || 484 | 554
B 1(0.9051.40) f (1.13-1.74) || (1.48-231) | (1.77-2.80) || (2.11-366) |((2.35-9.28) (2.59-5.10) [| (2.75-5.91) || (3.15-7.37) ; (3.52-8.61) |
== LGS 231) | (177:280) | (2.11-3866) | 2590020 || (2.59-5.10) | 1) |
f 1.31 F 163 [ 245 || 239 318 382 [ 410 | 471 566 [ 548
_ | (106162 | (132:2.02) | | (1.73-266) | (2.07-3.24) || (2.06-4.24) | (2.74-4.96) || (3.02:5.91) (3.21-6.85) | (3.69-8.56) | (4.12-10.0)
! Behr ( 170 1244 | 277 [ 331 | 407 | 462 | 523 [ 509 | 718 [ 813
L[ (139240) | (171260 l| (224-343) || (2.664.13) | (8165.37) || (3.52-6.28) | (387-746) | (4.10-8.63) || (4.69-10.7) || (5.22-12.5)

12-hr 219 || 268 I 3.0 I 418 [ 51 ‘ 580 || 6.55 746 | 8385 | 101
| (1.79-2.68) || (2.20-3.30) | (2.86-4.31) || (3.38-5.18) ; (3-89-6.69) j| (4.43-7.79) | (4.858.22) | (5.12-10.6) | (5.82-13.1) | (6.44-15.2)
_____ —_— e L i | 1P 4 et e ey
f 24-hr 2,66 | 328 | 432 | 817 [ 635 | 721 [ 81e | 933 i' M1 127
| (2.19-3.23) j| (2.71-4.00) || (3.54-5.28) | (4.21-6.36) | (4.99-8.25) (5.54-9.63)‘ (5.9;—1_1_.;_)_:_(_s_._4_a_-_]3.ﬁz_2! (7.34-18.4) | (8.16-19.1) |
‘ 2-day 305 | 3384 | 5.14 ] 622 W 771 [ 879 | 1000 | 15 [ a0 | 162
= || (253268) _(3~1§fﬁ5)_r (4.24-6.25) || (5.10-7.60) | _;5.1(1-_9.9?) i (6.81-11.7) | (7.53-14.0) | (7.99-16.2) | (9:27-20.4) | (10.4-24.1)

3_d [ 33 | 42 | 5a 879 f 840 7857 09 | 126 | 153 78
O 279-4.00) || (3.51-5.08) || (4.86-6.80) I (5.59-8.27) | (6.68-10.8) |[(7.45-12.7) || 8.24-15.2) (672176 | (10.122:2) | (11.4-26.2)

4-d } 3.64 ] 4."5-5___i 599 | 720 | 888 Il 101 [ 114 | 13.2 | 160 | 188 |
. ay | (304437) | (3.78-5.45) || (4.97-7.22) | (5.93-8.73) | (7.06-11.4) | (7.86-13.3) | (8.67-15.9) || (9.16-18.3) [(106-23.1) | (12.027.3)
' 7-d 4.41 534 | 6.86 | 812 | 985 || M1 | 125 1 143 || 173 | 19.9

ay (3.70-5.27) | (4.47-6.38) || (5.72-8.22) | (6.72-9.79) || (7.88-12.6) i| 8.69-14.6) || (9.51-17.2) | (9.99-19.8) || (11.5-24.7) | (12.9-20.0)

10-day | 513 6.08 | 763 | 892 | 10.7 || 120 | 134 [ 153 | 184 1 208

-day i (4.316.10) : (5.11-7.24) || (6.39-9.12) L (T41-107) || (8.57-13.5) || 9:39-15.6) || (10.2-18.3) || (10.7-20.9) | (12.1-25.8)]! (13.4-29.9)__‘

20-day | 7.19 821 | 9.89 ; M3 132 || 146 | 164 1 179 204 225

-oay (6.09-8.49) || (6.95-5.71) | (8.33-11.7) || (9.43-13.5) [ (10.6-16.4) |f (11.4-18.6) | (12.1-21.4) || (12.6-24.2) (13.7-28.72‘!_(14,6:3232_'
f 30-d B.88 .96 | "7 13.2 | 152 || 188 || 183 [ 200 [ 222 f 24.0
L _ay (7.55-10.4) | (8.46-11.7) 1| (9.92-12.9) | (11.1157) | (12.2-18.8) | (13.4-21.1) | (13.7-23.9) : {14.1-26.9) | (15.0-31.0) || (15.6-34.2)
e [ 110 21 ) 40 TAss T ar7 [ 19s [ zio [ 3as [ 245 5[ 260 |
45-day | (9.3812.9) || (10.3-14.2) | (11.9-16.5) || (13.1-18.4) | (142-21.6) | (15.1-24.1) | (15.6-26.9) (16.0-30.1)“:_(1_6'._6_-'3_?._1'1__) )| (16.9-36.8) |
12.8 i 139 | 159 | 17.5 | 187 1| 214 | 231 24.6 | 26.5 § 277
60-day Il (10.8-14.9) _-L(11.9-1s.3) | (13.5-18.6) || (14.8-20.6) | (15.9-24.0) | (16.8-26.6) | (17.2:29.5) | (17.5-32.7) | (17.9-36.5) ! (18.1-39.1)
1 Precipitation frequency (PF) estimates in this lable are hased on frequency analysis of partial duration seres (PDS), i
MNumbers in parenthasis are PF estimates at lower and upper bounds of the 80% confidence interval, The probabliity that pracipital]qn fraquenl_:y
llestimates (for a given duration ang average recurrence interval) will be areater than the upper bound (or less than the lower boundj is 5%, Estimates at
|[upper bounds are not chacked against probable maximum precipilation (PMP) eslimatas and may be higher than currenily valid PMP valuas,

IPiease refer lo NOAA Alas 14 document for more information, —

Sack 1o Top

PF graphical



