¥019CC # 901
[LT8-TEE-LI9-1
GOt () SHISNYOIBSSBIA “‘UOIMAIN
€ oyng 10014 T
1001 SWepVy 7€1
"ouJ ‘s9)e100ssYy 1A

LIS ‘Hd “otsod dreN
:AQ POMITADY

a1Ao(J a11eIeN
:Aq pasedaig

920T ‘LT UYoIBN 036

$)1JIISNYIBSSBIA] “UOJMIN
peoy uo)3ur|sy $0¢
LIOdTA AOVNIVId



INTRODUCTION

VTP Associates has performed a stormwater management analysis to evaluate the post-development impacts
created by the proposed residential development at 304 Islington Road, Newton, Massachusetts. The project
will include the demolition of an existing rear deck in preparation for a new two-story addition and parking
area. The new development will include the construction of a new two residential addition to the existing
building, a new driveway, landscape areas and the associated infiltration system. The site is bounded by
Islington Road to the west, residential buildings south and east, and the Charles River to the north.

VTP Associates analyzed the hydrology for the drainage areas impacted by the proposed work utilizing the Soil
Conservation Service’s (SCS) Runoff Curve Number (CN) methodology. VTP Associates used the Hydro
CAD computer modeling system in conjunction with the SCS’s methods to determine the peak rate of runoff
for the 2, 5,10, 25 and 100-year storm events.

VTP Associates proposes the use of best management practices (BMPs) as defined by the Massachusetts
Department of Environmental Protection (MA DEP) for stormwater management onsite to protect downstream
receiving waters from adverse water quality impacts due to stormwater runoff. Mitigating the rate and quality
of stormwater runoff from the project site will also help to lessen the environmental impact of the proposed
development.

METHODOLOGY
Hydrology and Hydraulics

VTP Associates analyzed the survey base plan and conducted a site visit to determine the existing drainage flow
patterns onsite. The existing conditions survey, in conjunction with aerial photography, and site visits were
used to determine existing surface coverage areas for the site. VTP Associates determined that a majority of the
pre-developed surface cover for the study area is pervious cover. Initial soil research was determined using the
Natural Resources Conservation Service (NRCS) soil survey maps for Middlesex County, Massachusetts via
Web Soil Survey 1.1. According to the soil survey, the soil on the site consists of the following:

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

Test pits will be conducted to confirm that the site consists mostly of a highly draining gravelly sand. Based
upon these findings, VTP Associates used a Hydrologic soil group ‘A’ for its drainage calculations. As per the
Mass DEP Stormwater Hydrology Handbook for Conservation Commissions, VTP used a design infiltration
rate of 8.27/hr for ‘A’ soils.

For each sub catchment area, VTP Associates determined drainage flow path lengths, surface cover type and
slopes for sheet and shallow concentrated flow. The information was used to calculate the time of concentration
(Tc) for each sub catchment areas. Where applicable, a minimum Tc of 5 minutes was used; the minimum
value for highly developed, small catchment areas. SCS Runoff Curve Numbers were selected by using the
cover type and hydrologic soil group of each area. The peak runoff rates for the 2, 5, 10, 25 and 100-year storm
events were then determined by inputting the weighted CN, Tc, drainage areas, and drainage system information
into the Hydro CAD storm water modeling system computer program. The storm events were based on the 24-
hour duration storm with a SCS Type III storm distribution curve.

Storm Event
VTP Associates used Massachusetts rainfall data from the latest Atlas-14 rainfall database by NCRS, Rainfall

Frequency Atlas of the United States and the City of Dedham Requirements for On-Site Drainage to estimate
the rainfall depth for the 2, 5, 10, 25 and 100-year storms. The rainfall depths for the 24-hour storm events
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used are as follows:

es)

Storm Event 24-Hour Rainfall Depth (inch
2-year 3.16
5-year 3.99
10-year 4.77
25-year 6.03
100-year 8.78
HYDROLOGICAL ANALYSIS
EXISTING
PERVIOUS IMPERVIOUS PERVIOUS
Design Point #1 A 24,3492 s.f, W 2,909.8 s.f. W 23,204.7 s.f.
Total Lot Area 27,259.0s.1.
PRE-DEVELOPMENT DCRE AL
Design Point POD1
Building, Porch, Garage 1,012.7 s.f.
Driveway 1,476.7 s.f.
Patio, Walkway, Steps, Etc. [420.4 s.f.
Grass 24,3492 s 1.,
Total impervious areas 2,909.8 5.f.
Total pervious areas 24,349.2 s .f.
Total areas 27,259.0s.f.
ST PR DT Subcatchment B1 Subcatchment B1.1
POD1. IS #1 - rear
Building, Porch, Garage 2,239.1s.f.
Driveway 1,354.7 ..
Patio, Walkway, Steps, Etc. |29B8.6s.f. 161.9s.f.
Grass 21,6824 1 1,5223s.f.
Sub Total impervious areas |298.6s.f. 3,755.7 s.f.
Total Impervious areas 4,054.3 5.1,
Total pervious areas 23,204.7 s.f.
Total areas 27,259.0 5.1,

Pre-Development Conditions

The existing site consists of a residential building, driveway, walkways and a landscape area.

PROPOSED
IMPERVIOUS

& 4,054.3s.f.
27,259.0 s.f.

VTP Associates compiled the existing drainage areas from an existing conditions survey prepared by VTP
Associates. Additionally, VTP Associates conducted site visits to evaluate the existing onsite drainage patterns
and watershed divides from the existing conditions survey. At present, stormwater runoff from the existing
study area drains to the south (POD1) respectively, see Hydro CAD diagram and pre-development draining

areas plan).

Approximately a total of 2,909.8 s.f.(10.7 %) of the site is impervious cover. The areas were assigned to the
sub catchment R1 and D1 in Hydro CAD and the values can be seen in the table above.

Stormwater Report
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Post Development Conditions

The same overall area was analyzed for the proposed conditions as in the pre-development conditions and is
shown on the previous table. Similar to pre-development conditions, the stormwater runoff flows in the same
direction. The same design points were used as in the pre-development conditions (POD1.), see Hydro CAD
diagram and post-development draining areas plan).

The proposed site plan will have approximately a total of 3,755.7 s.f. (14.8%) of impervious areas, from this
3,755.7 s.f. will drain to the infiltration systems #1. The runoff from the roofs(R1), driveway (D1) and walkways
will be collected by roof leaders and a catch basin.

The areas and infiltration systems can be seen in the pre and post development plans in this document.

The intent of the proposed stormwater management systems is to infiltrate stormwater runoff of the new
building roof and driveway. The infiltration system was designed to control the 100-year storm event and help
mitigate the proposed peak rates of runoff to less than existing conditions.

VTP Associates analyzed the pre- and post-development site conditions to determine the peak rates of runoff
at the design points. By incorporating the stormwater management features discussed above, the peak rates of
runoff in the post-development condition are to be equal or better than pre-development levels. Pre-
development peak runoff rates vs. post-development peak runoff rates for the 2, 5, 10, 25 and 100-year storm
events are presented in the table below.

Design Point #1

Peak Rate of Volume of

Runoff (CFS) Runoff (af)
PRE POST PRE POST
2-year 0.00 0.00 0.001 0.000
5-year 0.01 0.00 0.008 0.003
10-year 0.04 0.01 0.017 0.008
25-year 0.35 0.10 0.039 0.021
100-year 1.37 0.79 0.107 0.068

CONCLUSION

The post-development peak rate of runoff contributing to High Street is expected to be less than or equal to pre-
development levels for the 2, 10, 25 and 100-year storm events. Although there is increased impervious
coverage on the site as a result of the proposed redevelopment, the addition of the underground infiltration
systems controls the post-development runoff to pre-development levels or better.

Stormwater Report Page 3



42° 21'9"N

42° 21'6"N

71° 15'22"W

71° 15'22"W

USDA
Pecsiessi|

Soil Map—Middlesex County, Massachusetts

314210

SolilFMap! rﬁm@y notibelvallidiaidthisEScalles

314180 314190 314200 314210

Map Scale: 1:420 if printed on A portrait (8.5" x 11") sheet.
Meters
0 5 10 20 30
Feet
0 20 40 80 120
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 19N WGS84

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

71° 15'19"W

71° 15'19"W

3/26/2026
Page 1 0of 3

42° 21'9"N

42° 21'6"N




¢ Jo g obeqd AeAIng |10g 8AlleIado0) [euoieN 9DIAIS UOHBAISSUCD g

9202/92/S KaAINng |10S g s904n0SaYy |eanjeN  VAS

jodgapos &

diis 40 apiIS

"Juspine aq Aew sauepunog jun dew jo Buiys

Joujw awos ‘nsai e sy ‘sdew asayy uo pakeldsip Aiebew
punouboeq ay} wouy siayip Alqeqouid paznibip pue pajidwod jodg papoi] AjpIanes =
aJam sau| |10S 8y} yoiym uo dew aseq Jayjo Jo ojoydoyuo ay|

sjoyuUIS

jods Apueg

2202 ‘S
unp—zgzoz ‘2z Aely  :paydesBoloyd aiam sabew jeuse (s)aieq

10ds aules

19bJe| 10 000°0G: 1 dosoino Yooy

s9[eos dew Joj (smojje adeds se) pajage| ale syun dew |10S Isjep [eluualad
G20z ‘G deg ‘Gz uoisiap  :ejeq ealy Aeang J18]BA\ SNOBUR|IBOSIN
SPOSNYOESSE AJUN0D XaSIPPIN  :Baly ASAING |I0S
Auenp Jo suiy
‘MO|aq pajsl| (S)a1ep UOISIOA 8y} JO
Se ejep payIed SOUN-YASN dUi wol pajessaush si jonpoud siyL fydesboioud revoy [ dwems 1o ysieyy
punoibyoeg <
‘paJinbal e eaJe 1o 80UB)SIP JO SUOIIB|ND|.D 81.INdde MOI4 BAET "
aIow JI pasn aq pinoys ‘uonosfoid o1uod eale-lenbs siaqy Speoy [e207] U O
ay) se yons ‘ealse sanlasald jey) uonosfold v “eale pue aouejsip speos ofe ’
suo}sIp 1ng adeys pue uonoalip saalesald yoiym ‘uonosfoid PecH 1o 10ds Ajjonein
J0}OJBIA 9NN DU} UO paseq ale AAING [10S g dU) wiody sdepy sajnoy SN I oA
(£68€:9Sd3) Jojeasaly gom ‘wajshg sjeupIoo) skemyBiy syessia] o uoissaideg posoly
79N A8AIng 103 g8
80IAI8S UOIJBAISSUOD) S80IN0S8Y [einjeN  :depy o 824n0S sied L) Jods Aein
uoneyodsues)
‘sjuswaINseaw 11d moulog =
dew 1oy }9ays dew ydoes uo 9|eds Jeq ay} uo Ajal ases|d sleue) pue swealns
sainjeaq Jojepn momoig =)
‘o|eas sainjead julod |e1dadg
sainjea aur |eoadg -
pajielop aiow e Je UMOYs Uaag aABY Pnod jey) m.__o.u, Bunsenuoo - SU04 NUN de [10S @
10 seale |jews 8y} moys jou op sdew ay] -Juswaoe|d aul| BUI0
J1os jo Aoeunooe pue Buiddeuw jo |ie}op 8y} jo Buipuelsiapunsiw saul yun dep los e
asned ueo Buiddew Jo ajeos ay) puoAaq sdew jo juswablieju] lods 1o
suobAjod yun depy j10S
*9|BOS SIUY} JB PljeA 3q jou Aew depy [0S :Buiuiepn lodg Auoys Asep sios
ds A r)
"000've:) fods fuais ) (10V) 18818)U] JO BALY
1e paddew aiam |QY JnoA asudwod jey) shkeains |los ay | ealy |lodg = (10V) 1sa193u] Jo eaIY
NOILVINHO4NI dVIN aN3o31 dVIN

spesnyoesse|y “Alunog xasa|ppiN—de |10S




Soil Map—Middlesex County, Massachusetts

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
626B Merrimac-Urban land complex, 0.5 100.0%
0 to 8 percent slopes
Totals for Area of Interest 0.5 100.0%

USDA  Natural Resources
== Conservation Service

Web Soil Survey

National Cooperative Soil Survey

3/26/2026
Page 3 of 3



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

Middlesex County, Massachusetts

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

Map Unit Setting
National map unit symbol: 2tyr9
Landscape: Valleys, outwash plains
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
Farmland 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

Landscape: Valleys, outwash plains

Landform: Moraines, Outwash plains, Outwash terraces, Kames,
Eskers

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

Landform position (three-dimensional): Side slope, crest, riser,
tread

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: Loamy 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
Bw1 - 10 to 22 inches: fine sandy loam
Bwz2 - 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

Natural Resources Web Soil Survey 3/26/2026
Conservation Service National Cooperative Soil Survey Page 1 of 3
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Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes---Middlesex
County, Massachusetts

Calcium carbonate, maximum content: 2 percent

Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)

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

Setting
Landscape: Glaciated uplands
Anthropogenic Feature: 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
Capacity 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
Landscape: Valleys
Landform: Dunes, Outwash plains, Outwash terraces, Deltas
Landform position (three-dimensional): Tread, riser
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Hydric soil rating: No

Sudbury
Percent of map unit: 5 percent
Landscape: Valleys, lake plains
Landform: Terraces, Outwash plains, Deltas
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

USDA

=2t
R

Natural Resources
Conservation Service

Web Soil Survey 3/26/2026
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Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes---Middlesex
County, Massachusetts

Hinckley
Percent of map unit: 5 percent
Landscape: Valleys, outwash plains
Landform: Outwash plains, Kames, Eskers, Deltas
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Head slope, nose slope,
side slope, crest, rise
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 25, Sep 5, 2025

USDA  Natural Resources Web Soil Survey 3/26/2026
== Conservation Service National Cooperative Soil Survey Page 3 of 3
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_226104-6-hydrocad

Prepared by {enter your company name here} Printed 3/27/2026
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Project Notes

222163

100 Varick Rd, Newton

Rainfall events imported from "_223140-6-hydrocad - Copy.hcp"

Rainfall events imported from "NRCS-Rain.txt" for 4346 MA Woburn Middlesex County South



_226104-6-hydrocad

Prepared by {enter your company name here}
HydroCAD® 10.00-26 s/n 08174 © 2020 HydroCAD Software Solutions LLC

Printed 3/27/2026
Page 3

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.034 98 (D1) Driveway, HSG A (PRE1)
0.031 98 (D1) Driveway/ret. wall, HSG A (A1)
0.075 98 (R1) Building, HSG A (A1, PRE1)
1.101 39 >75% Grass cover, Good, HSG A (A1, POST1, PRE1)
0.007 98 Other, HSG A walks/ret wall (POST1)
0.004 98 Unconnected pavement, HSG A (A1)
1.251 46 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

1.251 HSG A A1, POST1, PRE1

0.000 HSG B

0.000 HSG C

0.000 HSG D

0.000 Other

1.251 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.034 0.000 0.000 0.000 0.000 0.034 (D1) Driveway PRE1
0.031 0.000 0.000 0.000 0.000 0.031  (D1) Driveway/ret. wall A1
0.075 0.000 0.000 0.000 0.000 0.075 (R1) Building A1,
PRE1
1.101 0.000 0.000 0.000 0.000 1.101 >75% Grass cover, Good A1,
POST1,
PRE1
0.007 0.000 0.000 0.000 0.000 0.007  Other POST1
0.004 0.000 0.000 0.000 0.000 0.004 Unconnected pavement A1

1.251 0.000 0.000 0.000 0.000 1.251 TOTAL AREA



_226104-6-hydrocad NRCC 24-hr D 2-Year Rainfall=3.16"
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Time span=0.50-30.00 hrs, dt=0.010 hrs, 2951 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A1: Rear House+driveway  Runoff Area=5,278 sf 71.16% Impervious Runoff Depth=1.44"
Tc=5.0 min CN=81 Runoff=0.20 cfs 0.015 af

Subcatchment POST1: Post-Development Runoff Area=21,960 sf 1.36% Impervious Runoff Depth=0.00"
Tc=5.0 min CN=40 Runoff=0.00 cfs 0.000 af

Subcatchment PRE1: Pre-Development Runoff Area=27,259 sf 9.13% Impervious Runoff Depth=0.03"
Tc=5.0 min CN=44 Runoff=0.00 cfs 0.001 af

Pond IS#1: 2x5 Galleys Peak Elev=39.25' Storage=0.001 af Inflow=0.20 cfs 0.015 af
Outflow=0.07 cfs 0.015 af

Link POD1: Inflow=0.00 cfs 0.001 af
Primary=0.00 cfs 0.001 af

Link POD1.: Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Total Runoff Area = 1.251 ac Runoff Volume = 0.016 af Average Runoff Depth = 0.15"
87.99% Pervious =1.101 ac  12.01% Impervious = 0.150 ac



_226104-6-hydrocad NRCC 24-hr D 2-Year Rainfall=3.16"
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Summary for Subcatchment A1: Rear House+driveway

Runoff = 0.20 cfs @ 12.13 hrs, Volume= 0.015 af, Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 2-Year Rainfall=3.16"

Area (sf) CN Description
* 2,239 98 (R1) Building, HSG A
* 1,355 98 (D1) Driveway/ret. wall, HSG A
162 98 Unconnected pavement, HSG A
1,522 39 >75% Grass cover, Good, HSG A

5,278 81 Weighted Average

1,522 28.84% Pervious Area
3,756 71.16% Impervious Area
162 4.31% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment A1: Rear House+driveway
Hydrograph
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_226104-6-hydrocad NRCC 24-hr D 2-Year Rainfall=3.16"
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Summary for Subcatchment POST1: Post-Development (FLOW TO POD1.)

Runoff = 0.00 cfs @ 24.01 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 2-Year Rainfall=3.16"

Area (sf) CN Description

* 299 98 Other, HSG A walks/ret wall
21,661 39 >75% Grass cover, Good, HSG A

21,960 40 Weighted Average

21,661 98.64% Pervious Area
299 1.36% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment POST1: Post-Development (FLOW TO POD1.)

Hydrograph
1
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Summary for Subcatchment PRE1: Pre-Development (FLOW TO POD1)

Runoff = 0.00 cfs @ 24.01 hrs, Volume= 0.001 af, Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 2-Year Rainfall=3.16"

Area (sf) CN Description
* 1,013 98 (R1) Building, HSG A
* 1,477 98 (D1) Driveway, HSG A
420 39 >75% Grass cover, Good, HSG A
24,349 39 >75% Grass cover, Good, HSG A

27,259 44 Weighted Average

24,769 90.87% Pervious Area
2,490 9.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment PRE1: Pre-Development (FLOW TO POD1)

Hydrograph
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Summary for Pond IS#1: 2x5 Galleys

Inflow Area = 0.121 ac, 71.16% Impervious, Inflow Depth = 1.44" for 2-Year event
Inflow = 0.20 cfs @ 12.13 hrs, Volume= 0.015 af

Outflow = 0.07 cfs @ 12.04 hrs, Volume= 0.015 af, Atten=65%, Lag= 0.0 min
Discarded = 0.07 cfs @ 12.04 hrs, Volume= 0.015 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
Peak Elev= 39.25' @ 12.26 hrs Surf.Area= 0.009 ac Storage= 0.001 af

Plug-Flow detention time= 3.2 min calculated for 0.015 af (100% of inflow)
Center-of-Mass det. time= 3.2 min ( 869.5 - 866.3 )

Volume Invert Avail.Storage Storage Description
#1A 38.75' 0.011 af 8.50'W x 44.00'L x 5.25'H Field A
0.045 af Overall - 0.014 af Embedded = 0.031 af x 35.0% Voids
#2A 39.75' 0.011 af Concrete Galley 4x4x4.25 x 10 Inside #1

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

0.021 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 38.75" 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.07 cfs @ 12.04 hrs HW=38.81" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.07 cfs)
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Pond IS#1: 2x5 Galleys - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4.25 (Concrete Galley, Shea LE-EGH, LE-CGH or equivalent)
Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +24.0" End Stone x 2 = 44.00' Base Length
1 Rows x 54.0" Wide + 24.0" Side Stone x 2 = 8.50' Base Width
12.0" Base + 51.0" Chamber Height = 5.25' Field Height

10 Chambers x 46.4 cf = 463.8 cf Chamber Storage
10 Chambers x 62.3 cf = 623.3 cf Displacement

1,963.5 cf Field - 623.3 cf Chambers = 1,340.2 cf Stone x 35.0% Voids = 469.1 cf Stone Storage

Chamber Storage + Stone Storage = 932.9 cf = 0.021 af
Overall Storage Efficiency = 47.5%
Overall System Size = 44.00" x 8.50' x 5.25'

10 Chambers
72.7 cy Field
49.6 cy Stone
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Pond IS#1: 2x5 Galleys
Hydrograph
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Summary for Link POD1:

Inflow Area = 0.626 ac, 9.13% Impervious, Inflow Depth = 0.03" for 2-Year event
Inflow = 0.00 cfs @ 24.01 hrs, Volume= 0.001 af
Primary = 0.00 cfs @ 24.01 hrs, Volume= 0.001 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs

Link POD1:
Hydrograph
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Summary for Link POD1.:

Inflow Area = 0.504 ac, 1.36% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00 cfs @ 24.01 hrs, Volume= 0.000 af
Primary = 0.00 cfs @ 24.01 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs

Link POD1.:
Hydrograph
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Time span=0.50-30.00 hrs, dt=0.010 hrs, 2951 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A1: Rear House+driveway  Runoff Area=5,278 sf 71.16% Impervious Runoff Depth=2.11"
Tc=5.0 min CN=81 Runoff=0.30 cfs 0.021 af

Subcatchment POST1: Post-Development Runoff Area=21,960 sf 1.36% Impervious Runoff Depth=0.06"
Tc=5.0 min CN=40 Runoff=0.00 cfs 0.003 af

Subcatchment PRE1: Pre-Development Runoff Area=27,259 sf 9.13% Impervious Runoff Depth=0.15"
Tc=5.0 min CN=44 Runoff=0.01 cfs 0.008 af

Pond IS#1: 2x5 Galleys Peak Elev=39.81' Storage=0.003 af Inflow=0.30 cfs 0.021 af
Outflow=0.07 cfs 0.021 af

Link POD1: Inflow=0.01 cfs 0.008 af
Primary=0.01 cfs 0.008 af

Link POD1.: Inflow=0.00 cfs 0.003 af
Primary=0.00 cfs 0.003 af

Total Runoff Area = 1.251 ac Runoff Volume = 0.032 af Average Runoff Depth = 0.30"
87.99% Pervious =1.101 ac  12.01% Impervious = 0.150 ac
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Summary for Subcatchment A1: Rear House+driveway

Runoff = 0.30cfs @ 12.12 hrs, Volume= 0.021 af, Depth= 2.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 5-Year Rainfall=3.99"

Area (sf) CN Description
* 2,239 98 (R1) Building, HSG A
* 1,355 98 (D1) Driveway/ret. wall, HSG A
162 98 Unconnected pavement, HSG A
1,522 39 >75% Grass cover, Good, HSG A

5,278 81 Weighted Average

1,522 28.84% Pervious Area
3,756 71.16% Impervious Area
162 4.31% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment A1: Rear House+driveway
Hydrograph
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Summary for Subcatchment POST1: Post-Development (FLOW TO POD1.)

Runoff = 0.00 cfs @ 24.01 hrs, Volume= 0.003 af, Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 5-Year Rainfall=3.99"

Area (sf) CN Description
* 299 98 Other, HSG A walks/ret wall
21,661 39 >75% Grass cover, Good, HSG A
21,960 40 Weighted Average
21,661 98.64% Pervious Area
299 1.36% Impervious Area

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

5.0 Direct Entry, Minimun

Subcatchment POST1: Post-Development (FLOW TO POD1.)
Hydrograph

0.004—%” ' EIRunoffi
0.0041"~ poooct |
o003 | NRCC 24-hr D 4
0.0034" v/ D
0.0033
0.003%"
0.003%
00023~
0.0024"
0.0029
0.002%
0.0023
0.0014"
0.0014
0.0019
0.001%"
0.0014"
0.000%" %
0.0003
0_:"I""I""I'"'I"''I""I""I""I""I""I""I"''I""I""I""I'/"'I'/"'I'/'"I'/"'I""I'/"'I'/"'I'/"'I'/"'I""I'"'I""I""I""I""I
12 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)

1] p/

N\

oG
-g
@
QA
- -
A
=
S
1

-
)
=
3
)
I
N

n
=
N

p
«
¢
g

olume=
e

A
c

=
)

AN

oo Vv

Flow (cfs)

-

o -
Z
1

A




_226104-6-hydrocad NRCC 24-hr D 5-Year Rainfall=3.99"

Prepared by {enter your company name here} Printed 3/27/2026
HydroCAD® 10.00-26 s/n 08174 © 2020 HydroCAD Software Solutions LLC Page 18

Summary for Subcatchment PRE1: Pre-Development (FLOW TO POD1)

Runoff = 0.01 cfs @ 13.34 hrs, Volume= 0.008 af, Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 5-Year Rainfall=3.99"

Area (sf) CN Description
* 1,013 98 (R1) Building, HSG A
* 1,477 98 (D1) Driveway, HSG A
420 39 >75% Grass cover, Good, HSG A
24,349 39 >75% Grass cover, Good, HSG A

27,259 44 Weighted Average

24,769 90.87% Pervious Area
2,490 9.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment PRE1: Pre-Development (FLOW TO POD1)
Hydrograph

0.01%

0.01%
0.0094"
0.0094"
0.0084"
0.0084"
0.0074"
0.0074"
0.0064"
0.0064"
0.0054"
0.0054"
0.0044"
0.0044"
0.0034"
0.0034"
0.0024"
0.0024"
0.0014"
0.0014"
0.0004

<

3

(@)

a O
N

=

i
(w )

=
[
0
Q

5-Year Rair

@

D
Q
1
N
N
N
¢

S

-
.
<8
)
I

Q

[« ) 1
00 ©

5 o
o

= 2
o

!
o
(=)

Flow (cfs)

N\NNANAN

NN\

LR LARLE LA LA AR ""I""I'"'I""I'"'I""I""I""I""I'/"'I'/"'I'/"'I'/"'I""I'/"'I'/"'I'/"'I'/"'I""I'"'I""I""I""I""I
1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)



_226104-6-hydrocad NRCC 24-hr D 5-Year Rainfall=3.99"

Prepared by {enter your company name here} Printed 3/27/2026
HydroCAD® 10.00-26 s/n 08174 © 2020 HydroCAD Software Solutions LLC Page 19

Summary for Pond IS#1: 2x5 Galleys

Inflow Area = 0.121 ac, 71.16% Impervious, Inflow Depth = 2.11" for 5-Year event
Inflow = 0.30cfs @ 12.12 hrs, Volume= 0.021 af

Outflow = 0.07 cfs @ 11.97 hrs, Volume= 0.021 af, Atten=76%, Lag= 0.0 min
Discarded = 0.07 cfs @ 11.97 hrs, Volume= 0.021 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
Peak Elev= 39.81' @ 12.36 hrs Surf.Area= 0.009 ac Storage= 0.003 af

Plug-Flow detention time= 8.7 min calculated for 0.021 af (100% of inflow)
Center-of-Mass det. time= 8.7 min ( 860.7 - 851.9)

Volume Invert Avail.Storage Storage Description
#1A 38.75' 0.011 af 8.50'W x 44.00'L x 5.25'H Field A
0.045 af Overall - 0.014 af Embedded = 0.031 af x 35.0% Voids
#2A 39.75' 0.011 af Concrete Galley 4x4x4.25 x 10 Inside #1

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

0.021 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 38.75" 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.07 cfs @ 11.97 hrs HW=38.81" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.07 cfs)
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Pond IS#1: 2x5 Galleys - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4.25 (Concrete Galley, Shea LE-EGH, LE-CGH or equivalent)
Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +24.0" End Stone x 2 = 44.00' Base Length
1 Rows x 54.0" Wide + 24.0" Side Stone x 2 = 8.50' Base Width
12.0" Base + 51.0" Chamber Height = 5.25' Field Height

10 Chambers x 46.4 cf = 463.8 cf Chamber Storage
10 Chambers x 62.3 cf = 623.3 cf Displacement

1,963.5 cf Field - 623.3 cf Chambers = 1,340.2 cf Stone x 35.0% Voids = 469.1 cf Stone Storage

Chamber Storage + Stone Storage = 932.9 cf = 0.021 af
Overall Storage Efficiency = 47.5%
Overall System Size = 44.00" x 8.50' x 5.25'

10 Chambers
72.7 cy Field
49.6 cy Stone
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Pond IS#1: 2x5 Galleys
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Summary for Link POD1:

Inflow Area = 0.626 ac, 9.13% Impervious, Inflow Depth = 0.15" for 5-Year event

Inflow
Primary

0.01cfs @ 13.34 hrs, Volume= 0.008 af

Primary outflow = Inflow, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs

Link POD1:
Hydrograph
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Summary for Link POD1.:

Inflow Area = 0.504 ac, 1.36% Impervious, Inflow Depth = 0.06" for 5-Year event
Inflow = 0.00 cfs @ 24.01 hrs, Volume= 0.003 af
Primary = 0.00 cfs @ 24.01 hrs, Volume= 0.003 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs

Link POD1.:
Hydrograph

»/ . @ Inflow
0.0044 0.00 ofs O Primary

004 | Inflow Ares 504 ac S
0.0033

0.0034
0.0034~
0.0034
00033~
0.0024"
00024~
0.0024"
0.002%
00023~
0.0014"
0.0014"
00014~
0.0014
0.0014"
0.0004"
0000 // // // /, /, /////////////////

// // // //
0

1}
-

Flow (cfs)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)



_226104-6-hydrocad NRCC 24-hr D 10-Year Rainfall=4.77"

Prepared by {enter your company name here} Printed 3/27/2026
HydroCAD® 10.00-26 s/n 08174 © 2020 HydroCAD Software Solutions LLC Page 24

Time span=0.50-30.00 hrs, dt=0.010 hrs, 2951 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A1: Rear House+driveway  Runoff Area=5,278 sf 71.16% Impervious Runoff Depth=2.78"
Tc=5.0 min CN=81 Runoff=0.39 cfs 0.028 af

Subcatchment POST1: Post-Development Runoff Area=21,960 sf 1.36% Impervious Runoff Depth=0.19"
Tc=5.0 min CN=40 Runoff=0.01 cfs 0.008 af

Subcatchment PRE1: Pre-Development Runoff Area=27,259 sf 9.13% Impervious Runoff Depth=0.33"
Tc=5.0 min CN=44 Runoff=0.04 cfs 0.017 af

Pond IS#1: 2x5 Galleys Peak Elev=40.25' Storage=0.005 af Inflow=0.39 cfs 0.028 af
Outflow=0.07 cfs 0.028 af

Link POD1: Inflow=0.04 cfs 0.017 af
Primary=0.04 cfs 0.017 af

Link POD1.: Inflow=0.01 cfs 0.008 af
Primary=0.01 cfs 0.008 af

Total Runoff Area = 1.251 ac Runoff Volume = 0.053 af Average Runoff Depth = 0.51"
87.99% Pervious =1.101 ac  12.01% Impervious = 0.150 ac
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Summary for Subcatchment A1: Rear House+driveway

Runoff = 0.39cfs @ 12.12 hrs, Volume= 0.028 af, Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 10-Year Rainfall=4.77"

Area (sf) CN Description
* 2,239 98 (R1) Building, HSG A
* 1,355 98 (D1) Driveway/ret. wall, HSG A
162 98 Unconnected pavement, HSG A
1,522 39 >75% Grass cover, Good, HSG A

5,278 81 Weighted Average

1,522 28.84% Pervious Area
3,756 71.16% Impervious Area
162 4.31% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment A1: Rear House+driveway
Hydrograph
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Summary for Subcatchment POST1: Post-Development (FLOW TO POD1.)

Runoff =

0.01cfs@ 13.24 hrs, Volume=

0.008 af, Depth= 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 10-Year Rainfall=4.77"

Area (sf) CN Description
* 299 98 Other, HSG A walks/ret wall
21,661 39  >75% Grass cover, Good, HSG A
21,960 40 Weighted Average
21,661 98.64% Pervious Area
299 1.36% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun
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Subcatchment POST1: Post-Development (FLOW TO POD1.)

Hydrograph

001134

[0.01¢cfs |

0.011F
0014

0014

P%

0.0094"

-—
P
-’
4

~

0.0094"

o)

0.0084
0.0084

=)
)
=h

=i

0.0074"

A

L

0.0074
0.006% -

00 o

0.0064"

0.0054"

0.0054"

0.0044"

0.0044"

0.0034"

0.0034"

NN\

0.0024
0.0024

0.0014

0001
0.000%

\\\ NAANNNNNNNNN

Time (hours)

A L e e e L L L L L) oy L s L Ly L L) B L L L s S
3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

O Runoffl



_226104-6-hydrocad NRCC 24-hr D 10-Year Rainfall=4.77"

Prepared by {enter your company name here} Printed 3/27/2026
HydroCAD® 10.00-26 s/n 08174 © 2020 HydroCAD Software Solutions LLC Page 27

Summary for Subcatchment PRE1: Pre-Development (FLOW TO POD1)

Runoff = 0.04 cfs @ 12.24 hrs, Volume= 0.017 af, Depth= 0.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 10-Year Rainfall=4.77"

Area (sf) CN Description
* 1,013 98 (R1) Building, HSG A
* 1,477 98 (D1) Driveway, HSG A
420 39 >75% Grass cover, Good, HSG A
24,349 39 >75% Grass cover, Good, HSG A

27,259 44 Weighted Average

24,769 90.87% Pervious Area
2,490 9.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment PRE1: Pre-Development (FLOW TO POD1)
Hydrograph
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Summary for Pond IS#1: 2x5 Galleys

Inflow Area = 0.121 ac, 71.16% Impervious, Inflow Depth = 2.78" for 10-Year event
Inflow = 0.39cfs @ 12.12 hrs, Volume= 0.028 af

Outflow = 0.07 cfs @ 11.90 hrs, Volume= 0.028 af, Atten=82%, Lag= 0.0 min
Discarded = 0.07 cfs @ 11.90 hrs, Volume= 0.028 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
Peak Elev=40.25' @ 12.48 hrs Surf.Area= 0.009 ac Storage= 0.005 af

Plug-Flow detention time= 16.5 min calculated for 0.028 af (100% of inflow)
Center-of-Mass det. time= 16.5 min ( 858.2 - 841.7 )

Volume Invert Avail.Storage Storage Description
#1A 38.75' 0.011 af 8.50'W x 44.00'L x 5.25'H Field A
0.045 af Overall - 0.014 af Embedded = 0.031 af x 35.0% Voids
#2A 39.75' 0.011 af Concrete Galley 4x4x4.25 x 10 Inside #1

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

0.021 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 38.75" 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

Discarded OutFlow Max=0.07 cfs @ 11.90 hrs HW=38.80" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.07 cfs)
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Pond IS#1: 2x5 Galleys - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4.25 (Concrete Galley, Shea LE-EGH, LE-CGH or equivalent)
Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +24.0" End Stone x 2 = 44.00' Base Length
1 Rows x 54.0" Wide + 24.0" Side Stone x 2 = 8.50' Base Width
12.0" Base + 51.0" Chamber Height = 5.25' Field Height

10 Chambers x 46.4 cf = 463.8 cf Chamber Storage
10 Chambers x 62.3 cf = 623.3 cf Displacement

1,963.5 cf Field - 623.3 cf Chambers = 1,340.2 cf Stone x 35.0% Voids = 469.1 cf Stone Storage

Chamber Storage + Stone Storage = 932.9 cf = 0.021 af
Overall Storage Efficiency = 47.5%
Overall System Size = 44.00" x 8.50' x 5.25'

10 Chambers
72.7 cy Field
49.6 cy Stone
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Pond IS#1: 2x5 Galleys
Hydrograph
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Summary for Link POD1:

Inflow Area = 0.626 ac, 9.13% Impervious, Inflow Depth = 0.33" for 10-Year event
Inflow = 0.04 cfs @ 12.24 hrs, Volume= 0.017 af
Primary = 0.04 cfs @ 12.24 hrs, Volume= 0.017 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
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Inflow Area =

Inflow
Primary

Summary for Link POD1.:

0.504 ac, 1.36% Impervious, Inflow Depth = 0.19" for 10-Year event

0.01cfs @ 13.24 hrs, Volume= 0.008 af

0.01cfs@ 13.24 hrs, Volume= 0.008 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
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Time span=0.50-30.00 hrs, dt=0.010 hrs, 2951 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A1: Rear House+driveway  Runoff Area=5,278 sf 71.16% Impervious Runoff Depth=3.91"
Tc=5.0 min CN=81 Runoff=0.54 cfs 0.039 af

Subcatchment POST1: Post-Development Runoff Area=21,960 sf 1.36% Impervious Runoff Depth=0.51"
Tc=5.0 min CN=40 Runoff=0.10 cfs 0.021 af

Subcatchment PRE1: Pre-Development Runoff Area=27,259 sf 9.13% Impervious Runoff Depth=0.75"
Tc=5.0 min CN=44 Runoff=0.35 cfs 0.039 af

Pond IS#1: 2x5 Galleys Peak Elev=41.11" Storage=0.009 af Inflow=0.54 cfs 0.039 af
Outflow=0.07 cfs 0.039 af

Link POD1: Inflow=0.35 cfs 0.039 af
Primary=0.35 cfs 0.039 af

Link POD1.: Inflow=0.10 cfs 0.021 af
Primary=0.10 cfs 0.021 af

Total Runoff Area = 1.251 ac Runoff Volume = 0.100 af Average Runoff Depth = 0.96"
87.99% Pervious =1.101 ac  12.01% Impervious = 0.150 ac
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Summary for Subcatchment A1: Rear House+driveway

Runoff = 0.54 cfs@ 12.12 hrs, Volume= 0.039 af, Depth= 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 25-Year Rainfall=6.03"

Area (sf) CN Description
* 2,239 98 (R1) Building, HSG A
* 1,355 98 (D1) Driveway/ret. wall, HSG A
162 98 Unconnected pavement, HSG A
1,522 39 >75% Grass cover, Good, HSG A

5,278 81 Weighted Average

1,522 28.84% Pervious Area
3,756 71.16% Impervious Area
162 4.31% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment A1: Rear House+driveway
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Summary for Subcatchment POST1: Post-Development (FLOW TO POD1.)
Runoff = 0.10cfs @ 12.15 hrs, Volume= 0.021 af, Depth= 0.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 25-Year Rainfall=6.03"

Area (sf) CN Description
* 299 98 Other, HSG A walks/ret wall
21,661 39 >75% Grass cover, Good, HSG A
21,960 40 Weighted Average

21,661 98.64% Pervious Area
299 1.36% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment POST1: Post-Development (FLOW TO POD1.)
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Summary for Subcatchment PRE1: Pre-Development (FLOW TO POD1)

Runoff = 0.35cfs @ 12.14 hrs, Volume= 0.039 af, Depth= 0.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D 25-Year Rainfall=6.03"

Area (sf) CN Description
* 1,013 98 (R1) Building, HSG A
* 1,477 98 (D1) Driveway, HSG A
420 39 >75% Grass cover, Good, HSG A
24,349 39 >75% Grass cover, Good, HSG A
27,259 44 Weighted Average

24,769 90.87% Pervious Area
2,490 9.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment PRE1: Pre-Development (FLOW TO POD1)
Hydrograph
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Summary for Pond IS#1: 2x5 Galleys

Inflow Area = 0.121 ac, 71.16% Impervious, Inflow Depth = 3.91" for 25-Year event
Inflow = 0.54 cfs @ 12.12 hrs, Volume= 0.039 af

Outflow = 0.07 cfs @ 11.79 hrs, Volume= 0.039 af, Atten=87%, Lag= 0.0 min
Discarded = 0.07 cfs @ 11.79 hrs, Volume= 0.039 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
Peak Elev=41.11' @ 12.67 hrs Surf.Area= 0.009 ac Storage= 0.009 af

Plug-Flow detention time= 33.6 min calculated for 0.039 af (100% of inflow)
Center-of-Mass det. time= 33.6 min ( 862.7 - 829.1 )

Volume Invert Avail.Storage Storage Description
#1A 38.75' 0.011 af 8.50'W x 44.00'L x 5.25'H Field A
0.045 af Overall - 0.014 af Embedded = 0.031 af x 35.0% Voids
#2A 39.75' 0.011 af Concrete Galley 4x4x4.25 x 10 Inside #1

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

0.021 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 38.75" 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

iscarded OutFlow Max=0.07 cfs @ 11.79 hrs HW=38.80" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.07 cfs)
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Pond IS#1: 2x5 Galleys - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4.25 (Concrete Galley, Shea LE-EGH, LE-CGH or equivalent)
Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +24.0" End Stone x 2 = 44.00' Base Length
1 Rows x 54.0" Wide + 24.0" Side Stone x 2 = 8.50' Base Width
12.0" Base + 51.0" Chamber Height = 5.25' Field Height

10 Chambers x 46.4 cf = 463.8 cf Chamber Storage
10 Chambers x 62.3 cf = 623.3 cf Displacement

1,963.5 cf Field - 623.3 cf Chambers = 1,340.2 cf Stone x 35.0% Voids = 469.1 cf Stone Storage

Chamber Storage + Stone Storage = 932.9 cf = 0.021 af
Overall Storage Efficiency = 47.5%
Overall System Size = 44.00" x 8.50' x 5.25'

10 Chambers
72.7 cy Field
49.6 cy Stone
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Pond IS#1: 2x5 Galleys
Hydrograph
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Summary for Link POD1:

Inflow Area = 0.626 ac, 9.13% Impervious, Inflow Depth = 0.75" for 25-Year event

Inflow 0.35cfs @ 12.14 hrs, Volume= 0.039 af

Primary

Primary outflow = Inflow, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs

Link POD1:
Hydrograph
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Summary for Link POD1.:

Inflow Area = 0.504 ac, 1.36% Impervious, Inflow Depth = 0.51" for 25-Year event

Inflow
Primary

0.10cfs @ 12.15 hrs, Volume= 0.021 af

Primary outflow = Inflow, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs

Link POD1.:
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Time span=0.50-30.00 hrs, dt=0.010 hrs, 2951 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A1: Rear House+driveway  Runoff Area=5,278 sf 71.16% Impervious Runoff Depth=6.48"
Tc=5.0 min CN=81 Runoff=0.87 cfs 0.065 af

Subcatchment POST1: Post-Development Runoff Area=21,960 sf 1.36% Impervious Runoff Depth=1.61"
Tc=5.0 min CN=40 Runoff=0.79 cfs 0.068 af

Subcatchment PRE1: Pre-Development Runoff Area=27,259 sf 9.13% Impervious Runoff Depth=2.05"
Tc=5.0 min CN=44 Runoff=1.37 cfs 0.107 af

Pond IS#1: 2x5 Galleys Peak Elev=43.60" Storage=0.021 af Inflow=0.87 cfs 0.065 af
Outflow=0.07 cfs 0.065 af

Link POD1: Inflow=1.37 cfs 0.107 af
Primary=1.37 cfs 0.107 af

Link POD1.: Inflow=0.79 cfs 0.068 af
Primary=0.79 cfs 0.068 af

Total Runoff Area = 1.251 ac Runoff Volume = 0.240 af Average Runoff Depth = 2.30"
87.99% Pervious =1.101 ac  12.01% Impervious = 0.150 ac
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Summary for Subcatchment A1: Rear House+driveway

Runoff = 0.87 cfs @ 12.12 hrs, Volume= 0.065 af, Depth= 6.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D Custom(newton 100year) Rainfall=8.78"

Area (sf) CN Description
* 2,239 98 (R1) Building, HSG A
* 1,355 98 (D1) Driveway/ret. wall, HSG A
162 98 Unconnected pavement, HSG A
1,522 39 >75% Grass cover, Good, HSG A

5,278 81 Weighted Average

1,522 28.84% Pervious Area
3,756 71.16% Impervious Area
162 4.31% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment A1: Rear House+driveway
Hydrograph

0.9¢ [o87cfs |
. RCC 24-hr D
08l Custom(newton 100year) Rainfall=8.78"
07531 Runoff Area=5,278 sf
07} RunoffVolume=0.065 af
0651 Runoff Depth=6.48"
0.6—%’ Tc=5.0 min
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Summary for Subcatchment POST1: Post-Development (FLOW TO POD1.)

Runoff = 0.79cfs @ 12.13 hrs, Volume= 0.068 af, Depth= 1.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D Custom(newton 100year) Rainfall=8.78"

Area (sf) CN Description

* 299 98 Other, HSG A walks/ret wall
21,661 39 >75% Grass cover, Good, HSG A

21,960 40 Weighted Average

21,661 98.64% Pervious Area
299 1.36% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment POST1: Post-Development (FLOW TO POD1.)
Hydrograph
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Summary for Subcatchment PRE1: Pre-Development (FLOW TO POD1)

Runoff = 1.37cfs @ 12.13 hrs, Volume= 0.107 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
NRCC 24-hr D Custom(newton 100year) Rainfall=8.78"

Area (sf) CN Description
* 1,013 98 (R1) Building, HSG A
* 1,477 98 (D1) Driveway, HSG A
420 39 >75% Grass cover, Good, HSG A
24,349 39 >75% Grass cover, Good, HSG A
27,259 44 Weighted Average

24,769 90.87% Pervious Area
2,490 9.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Minimun

Subcatchment PRE1: Pre-Development (FLOW TO POD1)

Hydrograph
[1.37cfs | | | | |
NRCC 24-hr D
“ Custom(newton 100year) Rainfall=8.78"
% Runoff Area=27,259 sf
Runoff Volume=0.107 af
L Runoff Depth=2.05
Y L Tc=5.0 min
= CN=44
;
: 2
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Summary for Pond IS#1: 2x5 Galleys

Inflow Area = 0.121 ac, 71.16% Impervious, Inflow Depth = 6.48" for Custom(newton 100year) event
Inflow = 0.87 cfs @ 12.12 hrs, Volume= 0.065 af

Outflow = 0.07 cfs @ 11.41 hrs, Volume= 0.065 af, Atten=92%, Lag= 0.0 min

Discarded = 0.07cfs @ 11.41 hrs, Volume= 0.065 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs
Peak Elev=43.60' @ 13.25 hrs Surf.Area= 0.009 ac Storage= 0.021 af

Plug-Flow detention time= 89.8 min calculated for 0.065 af (100% of inflow)
Center-of-Mass det. time= 89.8 min ( 900.5 - 810.7 )

Volume Invert Avail.Storage Storage Description
#1A 38.75' 0.011 af 8.50'W x 44.00'L x 5.25'H Field A
0.045 af Overall - 0.014 af Embedded = 0.031 af x 35.0% Voids
#2A 39.75' 0.011 af Concrete Galley 4x4x4.25 x 10 Inside #1

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

0.021 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 38.75" 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'

Discarded OutFlow Max=0.07 cfs @ 11.41 hrs HW=38.80" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.07 cfs)
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Pond IS#1: 2x5 Galleys - Chamber Wizard Field A

Chamber Model = Concrete Galley 4x4x4.25 (Concrete Galley, Shea LE-EGH, LE-CGH or equivalent)
Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +24.0" End Stone x 2 = 44.00' Base Length
1 Rows x 54.0" Wide + 24.0" Side Stone x 2 = 8.50' Base Width
12.0" Base + 51.0" Chamber Height = 5.25' Field Height

10 Chambers x 46.4 cf = 463.8 cf Chamber Storage
10 Chambers x 62.3 cf = 623.3 cf Displacement

1,963.5 cf Field - 623.3 cf Chambers = 1,340.2 cf Stone x 35.0% Voids = 469.1 cf Stone Storage

Chamber Storage + Stone Storage = 932.9 cf = 0.021 af
Overall Storage Efficiency = 47.5%
Overall System Size = 44.00" x 8.50' x 5.25'

10 Chambers
72.7 cy Field
49.6 cy Stone
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Pond IS#1: 2x5 Galleys
Hydrograph
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Summary for Link POD1:

Inflow Area = 0.626 ac, 9.13% Impervious, Inflow Depth = 2.05" for Custom(newton 100year) event

Inflow = 1.37cfs @ 12.13 hrs, Volume= 0.107 af

Primary = 1.37cfs @ 12.13 hrs, Volume= 0.107 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs

Link POD1:
Hydrograph

A4 4
A

F

Lv T
ow Area=0.626 ac

Flow (cfs)

%7
244
WY 2222222207 g
172 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Time (hours)



_226104-6-hydrocad NRCC 24-hr D Custom(newton 100year) Rainfall=8.78"

Prepared by {enter your company name here} Printed 3/27/2026
HydroCAD® 10.00-26 s/n 08174 © 2020 HydroCAD Software Solutions LLC Page 50

Summary for Link POD1.:

Inflow Area = 0.504 ac, 1.36% Impervious, Inflow Depth = 1.61" for Custom(newton 100year) event
Inflow = 0.79cfs@ 12.13 hrs, Volume= 0.068 af
Primary = 0.79cfs @ 12.13 hrs, Volume= 0.068 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.50-30.00 hrs, dt= 0.010 hrs

Link POD1.:
Hydrograph
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HYDROCAD AREAS

Design Point #1
Total Lot Area

PERVIOUS
A& 24,349.2s.f.

EXISTING

IMPERVIOUS

¥ 2,909.8s.f.

27,259.0 s.f.

PRE-DEVELOPMENT Subcatchment A1
Design Point POD1

Building, Porch, Garage 1,012.7 s.f.
Driveway 1,476.7 s.f.

Patio, Walkway, Steps, Etc. 420.4 s.f.

Grass 24,349.2 s.f.

Total impervious areas 2,909.8 s.f.

Total pervious areas 24,349.2 s.f.

Total areas 27,259.0s.f.

POST-DEVELOPMENT

Subcatchment B1

Subcatchment B1.1

POD1. IS #1 - rear
Building, Porch, Garage 2,239.1 s.f.
Driveway 1,354.7 s.f.
Patio, Walkway, Steps, Etc. [298.6 s.f. 161.9 s.f.
Grass 21,682.4 s.f. 1,522.3s.f.
Sub Total impervious areas [298.6 s.f. 3,755.7 s.f.
Total Impervious areas 4,054.3 s.f.
Total pervious areas 23,204.7 s.f.
Total areas 27,259.0 s.f.

PERVIOUS
W 23,204.7 s.f.

PROPOSED

IMPERVIOUS
A& 4,054.3sf.

27,259.0 s.f.

Page 1 of 3



GROUNDWATER RECHARGE VOLUMES

F values
Hydological Depth to
soil group Recharge (in.)

A 0.60 in.

B 0.35in.

C 0.25in.

D 0.10in.

IMP. VOLUME

BMP AREAS DEPTH REQUIRED PROVIDED
Infiltration System #1 3,755.7 s.f. 0.60 in. 187.79 cu-ft 932.90 cu-ft
TOTAL 187.79 cu-ft 932.90 cu-ft

RECHARGE DRAWDOWN TIME CALCULATIONS

Time=Rv/(k*Ab)

Infiltration System #1 Rv = 932.90 cu-ft
K= 2.41in/hr
= 0.20 ft/hr

Ab = 374.0 sq. ft.

Time = 12.42 Hr

<72Hr

v

TSS REMOVAL CALCULATION FOR BEST MANAGEMENT PRACTICE

Location: Infiltration system #1

Rv=recharge voluyme of the system. See HydroCad report
Ab=bottom area of the infiltration system. See HydroCad report
k=infiltration rate

A B C D E
TSS Removal Starting TSS Amount Remaining
BMP* Rate' Load® Removed (BxC) Load (C-E)
Deep Sump and Hooded Catch 0.25 1.00 0.25 0.75
Infiltration Basin 0.80 0.75 0.60 0.15
0.00 0.15 0.00 0.15
0.00 0.15 0.00 0.15
0.00 0.15 0.00 0.15

1 EPA's Stormwater Best Management Practices (BMP) Performance Analysis
2 Equals remaining load from previous BMP (E) which enters the BMP

Total TSS Removal =

85%
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PHOSPHORUS/NITROGEN REMOVAL CALCULATION

For 2" (0.1667 ft.) of rain multiplied by the impervious surfaces

Infiltration System #1

3,755.7 s.f. X 2" = 626.0 cu-ft Volume Provided * S Volume Required

932.9 cu-ft 626.0 cu-ft

* See HydroCad report for provided volume calculations

Areas |
Existing Impervious 0.0668 ac 2,909.8 sq.ft
Proposed Impervious 0.0931 ac 4,054.3 sq.ft
Infiltrated Area 0.0862 ac 3,755.7 sq.ft
Load Export Rates
Phosphorus Nitrogen
Impervious areas 1.96 Ib-year 14.10 lb-year
Pervious areas (HSG A) 0.03 Ib-year 0.30 Ib-year
Pounds Removed Per Year /
Phosphorus Nitrogen
Existing Load 0.1309 Ib-year 0.9419 Ib-year 0.1690 / 0.1824 = 92.6%
Proposed Load 0.1824 Ib-year 1.3123 |b-year 1.2157 / 1.3123 = 92.6%
Load Reduction 0.1690 Ib-year 1.2157 Ib-year
Cumulative Load Reduction - Infiltration Basin
Infiltration rate (in/hr.) D?pth Of,rumff Ll Runoff Vulume Phosphurus Nitrogen
impervious areas
0.10 54% 50% 76% <- Pre-development
0.20 76% 75% 92%
0.40 93% 94% 98%
8.27 0.60 97% 98% 100%
0.80 99% 99% 100%
1.00 100% 100% 100%
1.50 100% 100% 100%
2.00 100% 100% 100% <- Post-development
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OPERATION & MAINTENANCE PLAN

The stormwater runoff controls associated with this project will require continued maintenance by the property
owner. The major components associated with maintenance needs are the infiltration system, and the catch basin.
These will need to be cleaned periodically as noted below. Cleaning of these structures shall be done by the
developer & property owners via a specialty contractor with hydraulic cleaning ability. In addition to the facilities
noted below, the property owner should maintain any roof gutters/drains on a regular basis to prevent clogging and
carry over of debris into the driveway system. The property owner should also provide for the periodic cleaning of
the driveway areas to remove large debris, grass cuttings and sand particles prior to discharge through the catch
basin units. The following outlines the major maintenance issues associated with the project.

Drain Catch Basin Cleaning:

The Catch basin structures 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. This inspection should also include the drain
lines within the system.

The catch basin sumps should be inspectecd or cleaned at least four times per year and at the end of the foliage and
snow-removal season. Sediments must be removed from the sumps with a hydraulic vacuum system four times per
year or when when the depth of sediment in the sump exceeds 50% capacity. At the same time, the drain lines
should be inspected and cleaned if needed. Assuming the catch basins, and drain lines are maintained and cleaning
is in accordance with normal standards, the solids removal efficiency should be as required to prevent carry over of
large solids to the infiltration systems.

Storage / Infiltration System:

The storage/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 storage/infiltration system should be inspected over the first year of operation on a quarterly basis to determine
the level of required maintenance. This inspection should be performed by the Owner's Engineer and a report issued
to the City as to any cleaning / maintenance needs of that system. At the same time, the inspection of the catch
basins and piping should be performed to determine any flushing / cleaning needs. As a preliminary schedule, the
system piping should be cleaned once a year to remove accumulated sediments and sediments in the infiltration
chambers should be removed when they reach two (2) inches in depth.

Sweeping of Driveway and Parking Areas:

The home owner or maintenance contractor should sweep the driveway and exterior parking spaces twice a year to
avoid debris and sedimensts from entering the catch basin and infiltration systems.

Maintenance Responsibilities:

The maintenance of the Drainage System is the responsibility of the Property Owner. The actual work should be
subcontracted 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.

All maintenance activities will be documented and kept on file. The form (included in this document) and a cover
letter shall be submitted to City of Newton every year.




OPERATION & MAINTENANCE PLAN INSPECTION REPORT

Inspection Firm:

304 Islington Road
Newton, Massachusetts

Inspector’s Name: Date:
Components Inspected:

Signed:

System Maintenance:

Maintenance Firm: Date:

Drain Lines Inspected: Yes: No:[ ] Comments:
Drain Manhole Cleaned: Yes: No:[ ] Comments:
Infiltration Systems Cleaned: Yes: No:[ ] Comments:
Driveway and Parkings Swept:  Yes: No:[ ] Comments:

Estimate of Material Removed::

Other Comments:

Signed:




