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STORMWATER MANAGEMENT REPORT

Proposed 12 Lot Single Family Residential Subdivision
Picard Road and New Salem Road
Town of New Scotland
Albany County, New York

PROJECT LOCATION
The 12 lot residential subdivision is located off Picard Road (County Route 307)

and New Salem Road (N.Y.S. Route 85A) immediately east of the intersection of Picard
Road in the Town of New Scotland (see Exhibit 1).

GENERAL SITE DEVELOPMENT
The applicant, Biernacki Builders, LLC, is proposing a 12 lot residential

subdivision in two phases, located on 31.52+ acres of land previously Owned and already
subdivided by Jeanne Picard-Fish. Seven lots will front on Picard Road and each will
have a private well and a private septic system, the remaining five lots will front on New
Salem Road and will be connected to the existing Village of Voorheesville water main
and also have individual private septic systems. 10 lots will be on the north side of New
Salem Road and west side of Picard Road and 2 lots will be on the south side of New

Salem Road.

SOIL TYPES, GROUNDWATER AND TOPOGRAPHY
The existing site contains a cornfield and woods. There are 2,33+ acres of Federal

Wetlands and 5.09+ acres of NYSDEC Wetlands on the property. Neither of the

wetlands or the buffer area will be disturbed. Test pits and percolation tests were
performed by ABD Engineers and Surveyors and witnessed by the Albany County
Department of Health. The results were highly permeable sandy material, very suitable
for conventional septic systems and stormwater infiltration. The depth to groundwater
varies across the site and is expected to be about 0 to 2 feet near the Federal Wetlands to

over 30 feet near Picard Road. The depth to bedrock is greater than 8 feet.
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EXISTING SITE DRAINAGE CHARACTERISTICS

In the predevelopment condition, there are four main drainage areas, as shown in

Exhibit 2. Each area drains towards either a Class C stream on the north end of the
propetty, or federal wetlands in the center of the property or NYSDEC wetlands on the
south end of the property, all are tributary to the Vly Creek and then the Normans Kill to
the Hudson River.

STORMWATER MANAGEMENT & PLANNING

The stormwater management planning meets the requirements of Chapter 3 of the
NYSDEC Stormwater Management Design Manual August 2010. Specifically,
a. Site planning to preserve natural features and reduce impervious cover;
The development is mainty limited to the open non vegetated corn field area of the site
except for three (3) of the 12 lots (10, 11 & 12) and parts of Lot 8 & 9. Previous plans
included more residential lots and associated site disturbances. The scale of the project
has been reduced from 15 lots to 12 lots. No wetland disturbance is proposed.
b. Calculation of the Water Quality Volume for the site;
The water quality volume calculation has been provided in Appendix A and meets
NYSDEC stormwater regulations. The water quality volume is being provided based
on the minimum runoff reduction velume (RRV) due to the soils on the site. The upper
soils of the site are mostly Class B soils with Class A sub soils, the sub soils will be
used for infiltration practices.
¢. Incorporation of Green Infrastructure techniques (GI) and standard stormwater
management practices (SMP’s) with runoff reduction volume (RRv) capacity, the
standard SMP is infiltration where 100% of the impervious area. Runoff will be
retained onsite and aliowed to infiltrate to groundwater to meet ronoff reduction
requirements. The infiltration areas meet Gl techniques by providing storage for the
water quality volume while retaining the pre-development hydrologic and water
quality characteristics of undisturbed natural areas, such as the federal wetlands and
NYSDEC wetlands and 100-foot buffers.
d. Design of volume and peak rate control practices; the standard SMP is infiltration
where 100% of the impervious areas will be retained onsite and allowed to infiltrate to

groundwater by providing storage for the water quality volume and retaining the pre-
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development hydrologic and water quality characteristics. Since the pre-developed
existing soil conditions for a corn field has a higher CN value than the post
development condition of grassed lawn, the post development CN will be lower and
the post development peak discharge rates will be less and therefore no stormwater

detention is required. Calculations are in Appendix A attached

GREEN INFRASTRUCTURE PLAN
Green Infrastructure Techniques will include rooftop disconnection, vegetated

grass swales and soil restoration to allow infiltration, filtration and water quality
treatment. Green Infrastructure (GI) techniques include the rooftop arcas that will drain
onto and across vegetated areas before infiltrating into the ground. The infiltration basins
are utilize groundwater recharge to mimic water quality characteristics of the pre-
developed conditions. The infiltration basins were sized to provide enough storage and
infiltration volume for the water quality volume requirements and to meet the runoff
reduction requirements. The grass swales will provide prefreatment and the Infiltration
Basins (I-2) will provide the water quality volume required per NYSDEC Phase 2
Stormwater Regulations. The required water quality volume for all impervious areas of
the subdivision requires 12,732+ cubic feet and has been provided. A minimum Runoff
Reduction volume (RRv) of 3,035+ cubic feet is required (see attached worksheets) and a
total of 17,587+ cubic feet is provided (90% credit from infiltration practices and 100%

credit from roofiop disconnection). Therefore the minimum RRv has been met.

STORMWATER MANAGEMENT PLAN

The stormwater management plan is to utilize surface sheet flow from pavement
and rooftops to flow across lawn areas to grass swales prior to entering the Infiltration
Basins (I-2) as shown on the site plans and in conformance with the NYSDEC Phase I
requirements for water quality and water quantity. Hydrological soil group “A” s used for
design calculations. The infiltration rates of the sandy sub-soils resulted in 17 in 2
minutes and the infiltration basins are designed conservatively to provide a measure of
safety in frozen conditions if the storm event exceeds the basins capacity. Each
infiltration basin will recharge to groundwater but if the basin is exceeded of the full

storage volume, then flow will be across swales and towards the stream, federal wetlands
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and/or the NYSDEC wetlands. Both stormwater infiltration basins are designed

conservatively and exceeds the capacity required by the calculations.

ANALYSIS

The TR-55 method was used for stormwater runoff calculations where:

o Op=qu*Am*Q*Fp

e qu = limit peak discharge in csm/inch

»  Am = drainage area in square miles

s (O = runoff in inches

s Fp = a pond and swamp adjustment factor
Calculations are presented for the pre and posi-developed stormwater runoff conditions in
Appendix A. Note the existing roadway impervious has not been included in the analysis since
it is the same from pre to post,

PRE DEVELOPMENT CONDITIONS (SEE EXHIBIT 2)

In the predevelopment condition there are four main drainage areas (see Exhibit

2). In the predevelopment condition, Area 1 consists of 4.33+ acres, which drains from
the southwest to the northeast into an existing Class C stream along the north property
line, which is tributary to the Vly Creek, then the Normans Kill to the Hudson River. The
majority of this drainage area is wooded. The peak discharge rates for the 1, 10 and 100-
year storm events are 0.55tcfs, 6.04+cfs and 12.35+cfs respectively with a time of
conceniration of 6 minutes and a curve number of 60.

In the predevelopment condition, Area 2 has consists of 10+ acres, which drains
from the west to the east and info a federal wetland area, which then flows to a tributary
to Vly Creek and the Normans Kill. The majority of this drainage area is open cornfields
and the rear portion is woods and federal wetlands. The peak discharge rates for the 1, 10
and 100-year storm events are 6.82+cfs, 27.27+cfs and 45.94+cfs respectively with a time
of concentration of 6 minutes and a curve number of 72.

In the predevelopment condition, Area 3 consists of 1 1.3+ acres, which drains
from the east and west to the south central to an existing 24” culvert under New Salem
Road, which then flows to the NYSDEC wetlands, which wetlands are a tributary to Vly
Creek and then the Normans Kill to the Hudson River. The majority of this drainage area
is an open cornfield. The peak discharge rates for the 1, 10 and 100-year storm events are
12.94:tcfs, 40.91tcfs and 64.97+cfs respectively with a time of concentration of 6

minutes and a curve number of 79. See Appendix B for supplement analysis.

ABD Engineers & Surveyors 4 Subdivision Lands of Biernacki
34714-5M revised Picard Road and New Salem Road



In the predevelopment condition, Area 4 consists of 5+ acres, which drains from
the north to the south to NYSDEC wetlands, which are tributary to the Vly Creek, then
the Normans Kill to the Hudson River. The majority of this drainage area is wooded. The
peak discharge rates for the 1, 10 and 100-year storm events are 0.63xcfs, 7.17+cfs and
14.64+cfs respectively with a time of concentration of 8 minutes and a curve number of

60.

POST DEVELOPMENT CONDITIONS (SEE EXHIBIT 3)

In the post development condition, there are four drainage areas, similar to the
predevelopment condition (see Exhibit 3). In the post development condition, Area 1
consists of 4.3% acres of proposed Lots 9 and 10 that includes residential rooftops,
driveways and lawn areas. The peak discharge rates without attenuation for the 1, 10 and
‘100 year storm events are (.79+cfs, 7.13xcfs and 14.011cfs respectively with a time of
concentration of 6 minutes and a curve number of 63. A stone gravel diaphragm will be
used to capture the stormwater runoff and will be allowed to infiltrate to the sandy sub
soils to provide the water quality volume. The stone gravel diaphragm will decrease the
stormwater runoff rates and distribute flows to reduce peak discharge velocities. The
stone gravel diaphragm will provide the water quality volume required by infiltration.
The water quality volume requires 650 cubic feet and is exceeded by use of a stone gravel
diaphragm.

In the post development condition, Area 2 consists of 12.2+ acres, which drains
easterly to westerly towards federal wetlands as in the predevelopment condition. The
drainage area includes proposed Lots 6, 7 and 8 and portion of 5 and 9, which includes
residential rooftops, driveways and lawn areas. These impervious surfaces will sheet flow
to lawn areas then to grass swales between property lines prior to entering the infiltration
basin. The peak discharge rates without attenuation for the 1, 10 and 100 year storm
events are 2.29+cfs, 20.92tcfs and 39.84£cfs respectively with a time of concentration of
6 minutes and a curve number of 63. A grass swale will be used to pre treat the

stormwater runoff and the infiliration basin will allow the stormwater runoff to infiltrate
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to the sandy sub soils to provide the water quality volume. The infiltration basin will
decrease the stormwater runoff rates and distribute flows to reduce peak discharge
velocities. The infiltration basins will provide the water quality volume required by
infiltration. The water quality volume requires 2,755 cubic feet and the two infiltration
basins provide 2,760 cubic feet.

In the post development condition, Area 3 consists of 9.2+ acres (which area has
been reduced from the predevelopment condition see Appendix B for supplement
analysis) and drains from the west to the southeast to an existing 24” culvert under New
Salem Road, as in the predevelopment condition. The drainage area includes proposed
Lots 1, 2, 3, 4 and portion of 5, which includes residential rooftops and driveways. These
impervious surfaces will sheet flow to lawns and grass swales between property lines
prior to entering the infiltration basin. The peak discharge rates without atienuation for
the 1, 10 and 100 year storm events are 1.563cfs, 14.72+cfs and 28.71+cfs respectively
with a time of concentration of § minutes and a curve number of 64. A grass swale will
be used to pre treat the stormwater runoff and the infiltration basin will allow the
stormwater runoff to infiltrate to the sandy sub soils to provide the water quality volume.

The infiltration basin will decrease the stormwater runoff rates and distribute flows to
reduce peak discharge velocities. The infiltration basins will provide the water quality
volume required by infiltration. The water quality volume requires 4,423 cubic feet and
the infiltration basin provides 4,450 cubic feet.

In the post development condition, Area 4 consists of 5.0+ acres and drains from
the north to the south towards NYSDEC wetlands, as in the predevelopment condition.
The drainage area includes proposed Lots 11 and 12, which includes residential rooftops
and driveways. The peak discharge rates without attenuation for the 1, 10 and 100 year
storm events are 0.77tcfs, 7.83tcfs and 15.64+cfs respectively with a time of
concentration of 6 minutes and a curve number of 62. A stone gravel diaphragm will be
used to capture the stormwater runoff and will be allowed to infiltrate to the sandy sub
soils to provide the water quality volume. The stone gravel diaphragm will decrease the
stormwater runoff rates and distribute flows to reduce peak discharge velocities. The
stone gravel diaphragm will provide the water quality volume required by infiltration,
The water quality volume requires 1,267 cubic feet and is exceeded by use of a stone

gravel diaphragms for both Lots 11 and 12.
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From the analysis (see summary below), the post development peak discharge

rates for the 1, 10 and 100-year storm events are below the peak discharge rates for the

predevelopment condition and therefore no stormwater detention for water quantity is

needed. The vegetated grass swales and the infiltration basins will provide the

pretreatment volume and water quality volumes required per the NYSDEC Phase II

Stormwater Regulations,

AREA 1 - Pre and Post Development Peak Runoff Comparison

Pre Development

1 vear 10 year 100 year
Area =433+ acres
RCN =60 0.55+ cfs 6.04 cfs 12.35+ cfs
TC = 6 minutes
LPost Development Increase
Area = 4.33+ acres 0.794& cfs 7.13+ cfs 14.01+ cfs
RCN=63 Q.00+ cfs* 4,93+ cfs* 11.04+ cfs*
TC = 6 minutes

* Post development peok discharge rates with infiltration trench practice

AREA 2 - Pre and Post Developm

1ent Peak Runoff Comparison

Pre Development

Area= 104 acres
RCN=72
TC = 5 minutes

1 year

 6.82+ cfs

10 year

2727+ cfs

100 year

45.94 cfs

Post Development

Area =122+ acres
RCN =63
TC = 6 minutes

2.29+ cfs

20.92:+ cfs

39.84:+ cfs

ABD Engineers & Surveyors
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AREA 3 - Pre and Post Development Peak Runoff Comparison

Pre Development
1 year 10 vear 100 year

Area=11.3% acres
RCN =79 12.94% cfs 40.91+ cfs 04.97 cfs
TC = 6 minutes
Post Development
Area = 920+ acres 1.56+ cfs® 14.724 cfs* 28.714 cfg*
RCN=064
TC = 8 minutes

AREA 4 - Pre and Post Development Peak Runoff Comparison
Pre Development

1 year 10 vear 100 year

Area = 5+ acres -
RCN =160 0.63=+ cfs 717+ ofs 14.64+ cfs
TC = 6 minutes
Post Development
Area = 5+ acres 0.77+ cfs* 7.83+ cfs* 15.64+ cfs*
RCN=62
TC = 6 minutes

* The peak discharge rates for Area 4 appear to have increased. However, the peak
discharge rates from post developed Area 3 have been significantly reduced compared to
the pre developed Area 3 and therefore the post developed Area 3 over compensates for
Area 4 and the total post development peak discharge rates ff site are ultimately less than
the predevelopment condition for the 1, 10 and 100 year storm events. See Appendix B
for supplement analysis on ponding within a proposed 50° drainage easement and the

existing 24” CPP under New Salem Road.
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SUMMARY
The proposed Stormwater Management Plan adequately serves the drainage needs
of the proposed project and the Town of New Scotland. The drainage system as proposed

will function adequately and will not adversely affect adjacent or do pegm properties.
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EXHIBIT 1
SITE LOCATION MAP
AND
SOILS INFORMATION



Map Output htip;//www.dec.ny.gov/resource-app/resource’ ServiceName=stormw...

" printpage]: - fchess window) - . - oz

Please set your printar orientation to "Landscape".

Visible Layers
Maor Roags
Raglatet 8Sds
Automzik

Denignsilon 3003
Tretkmution 38
Doxigration 210
Planimetic Maps
Towms

~
&

Tofl 2/26/2013 11:41 AM



Hydrologic Soil Group—Albany Gaunty, New York
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Hydrologic Soil Group-Albany County, New York

Hydrologic Soil Group

Ma Madailin silt foam c/D .7 53%
RhB Rhinebeck silty clay loam, 3t0 8 [C/D 2.2 T1%
percent slopes
RkA Riverhead fine sandy joam, 0to 3 |A 0.4 1.4%
percent slopes
RkB Riverhead fine sandy loam, 3o 8 A 0.5 1.5%
‘percent slopes
UnB Unadillasilt loam, 3 to 8 percent | B 0.4 1.3%
: slopes
VaB Valois gravelly Ioam, 310 8 percent | B 10.8 34.2%
slopas
VaC Valois gravelly loam, 8 to 15 B 12.3 28.8%
percent slopas
‘Totals for Area of Interest 1.7 100.0%
USDA  Natural Resources Web Soil Survey 12172013
Page 3 of 4
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Hydrologic Soil Group—Atbany County, New York

Description

Hydrologic soil groups are based on estimates of runoff potential. Solls are
assigned to one of four groups according to the rate of water infiltration when the
solls are not protected by vegetatlon are thoroughiy wat and receive prempltatlon
from long-ddratidn storms.™"" * e -

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes {A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate {low runoff potentlal) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These sofls have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
solls that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C, Soils having a slow infiltration.rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water

transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that havea claypan or clay layer
at or near the surface, and soils that are shallow aver nearly impervious material,
These sails have a very slow rate of water transmission.

1 a soil is assigned to a dual hydrelogic group {(A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained.areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options .

Aggregation Method: Dominart Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher '

WDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soll Survey

1/21/2013
Page 4 of 4
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Map Unit Deseription: Valois gravelly loam, 3 to 8 percent slapes—Albany
County, New York
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Albany County, New York

VaB—Valois gravelly loam, 3 to 8 percent slopes

. Map Unit Settmg R . e e e

I o Elevation: 600 to 1,750 fest
Mean annual precipitation: 36 to 41 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 100 to 170 days

Map Unit Composition
Valois and similar soils: 80 percent
Minor components: 20 percent

Description of Valois

Setting
Landform: End moraines, lateral morames valley sides
Landform pasition (fwo-dimensional): Summit
Lantiform position (thres- dfmenstonal) Crest
Down-slope shape: Convex’
Across-sliope shape: Convex
Parent material: Loamy till derived mainly from sandstone siltstone,

and shale

Properties and qualities

Slope: 3 to B-percent
Depth fo restrictive featurs: More than 80 |nches

 Drainage class; Well drained _
Capacity of the most limiting layer to transmit water

(Ksat}: Moderately high to high {(0.57 to 1.98 in/hr)

Depth to water table: Morethan 80 inches
-Frequency of flooding: None
Frequency of ponding: None
Calciumn carbonate, maximum content: 2 percent
Available water capacify: Low (about 8.0 inches)

Iinterpretive groups
Farmiand classification: All areas are prime farmland
Land capability (nonirrigated); 2e
Hydrologic Soil Group: B

Typical profile
0 fo 8 inches: Gravelly foam
8 fo 30 inches: Gravelly loam
30 to 46 inches: Gravelly loam
46 to 60 inches. Very gravelly loam

Minor Components

Chenango
Percent of map unil. 10 percent

S  Natural Resources Web Soil Survey 272612013
Conservation Service National Cooperative Sail Survey Page 1 of 2



Map Unit Description: Valeis gravelly loam, 3 to 8 percent slopes—-Albany
County, New York

E i e A Tt e e sl oo p iy e e Ty

Unnamed soils
Percent of map unit: 5 percent

Nunda
Percent of map unit: 5 percent

Data Source Informatio

Soil Survey Area.  Albany County, New York
Survey Area Data: Version 10, Dec 19, 2011

USDA  Natural Resources Web Soil Survey
Conservafion Service National Cooperative Saoil Survey

212512013
Page 2 of 2



EXHIBIT 2
PRE-DEVELOPMENT DRAINAGE
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EXHIBIT 3
POST-DEVELOPMENT DRAINAGE
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APPENDIX-A
STORMWATER CALCULATIONS
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Water Quality Volume for Drainage Area 1
LOT #10

Water Quality Volume Required

waQ, = M = 0.015 ac/ft

12

WQv= 633 C.F.

R, = 0.05 + 0.009(1) = 0.95

= 100
A= 0.18 acres (use 8,000 s.f.)
P= 1.00

Surface Area Required (6.3.4 Treatment)

A= V,d, = 633 S.F.
Vw = 633 c.f.
dy = 1.00 ft.

Surface Area Provided

Provided per site plan 650 s.f. > 633 s.f. required

ABD Engineers and Surveyors

Project # 3471A

Picard Road Subdivision
103 Picard Road

Town of New Scotland

3471A_WQv 022513



Water Quality Volume for Drainagé Area 2A
LOT #8 & #9

Water Quality Volume Reguired

wa, = [(PX&)X4)] - 0.033 acift
12
wQv= 1,425 C.F.

R, = 0.05 + 0.009(I) = 0.30

[= 28

A= 1.30 acres
P= 1.00

Surface Area Required (6.3.4 Treatment)

A= V,d, = 14258F.

Vw = 1,425 cf.
db = 1.00 ft.

Surface Area Provided
Provided per site plan

ABD Engineers and Surveyors

1,430 s.f. > 1,425 s.f. required

Project # 3471A

Picard Road Subdivision
103 Picard Road

Town of New Scotland

3471A_WQv 022513
WQv Area 2A Revised 4-1-13



Project # 3471A
Picard Road Subdivision
103 Picard Road
Town of New Scotland
Water Quality Volume for Drainage Area 2B
LOT #6 & #7

Water Quality Volume Required

wa, = [(PXRY4)] - 0.031 ac/ft
: 12
wav= 1,330 C.F.
R, = 0.05 + 0.009()) = 0.48
- 48
= 0.76 acres
- 1.00

Surface Area Required (6.3.4 Treatment)

A= V,d, = 1,330 §.F.
Vw = ~ 1,330 c.f.
d, = 1.00 ft.

Surface Area Provided
Provided per site plan - 1,330 s.{. > 1,330 &.f. required

3471A_WQv 022513
ABD Engineers and Surveyors WQv Area 2B Revised 4-1-13



Project # 3471A

FPicard Road Subdivision
103 Micard Road
Town of New Scotland

Water Quality Volume for Drainage Area 3
LOT#1 -#5

Water Quality Volume Required

wa, = [PXR N4~ 0.102 aclft
12
WQv= 4,423 C.F.

R, = 0.05 + 0.009(]) = 0.16

{= 12
A= 7.80 acres
P= 1.00

Surface Area Required (6.3.4 Treatment)

A= V,d, = 4423 S.F.

Vw = 4,423 c.f.
d, = 1.00 ft.

Surface Area Provided

Provided per site plan 4,450 s.f. > 4,423 s.f. required

3471A WQv 022513
WQv Area 3 Revised 4-1-13

ABD Engineers and Surveyors



Project # 3471A

Picard Road Subdivision
103 Picard Road

Town of New Scotland

Water Quality Volume for Drainage Area 4A
LOT #11

Water Quality Volume Required

wQ, = M= 0.015 ac/ft
12
WaQv= 633 C.F.

R, = 0.05 + 0.009(]) = 0.95

I = 100
A= 0.18 acres (use 8,000 s.f.)
p= 1.00

Surface Area Required (6.3.4 Treatment)

A= V,id, = 633 S.F.

Vw = 633 c.f.

dy = 1.00 ft.

Surface Area Provided
Provided per site plan 650 s.f. > 633 s.f. required

ABD Engineers and Surveyors 3471A_WQv 022513



Project # 3471A

Picard Road Subdiviston
103 Picard Road

Town of New Scotland

Water Quality Volume for Drainage Area 4B
LOT #12

Water Quality Volume Required

wa, = [PX2X4] - 0.015 ac/ft
12
wQv= 633 G.F.

R, = 0.05 + 0.009(1) = 0.95

I = 100

A= 0.18 acres (use 8,000 s.f.)
P= 1.00

Surface Area Required (6.3.4 Treatment)

A= V,ld, = 633 S.F.

Vi = 633 c.f.
dp= 1.00 ft.
Surface Area Provided
650 s.f. > 633 s.f. required

Provided per site plan

3471A_WQv 022513

ABD Engineers and Surveyors



pret W2

WORKSHEET 2: Runoff curve number and runoff

Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scotland Date:  2/25/13 REV:4-1-13
1. Runoff curve nhumber
Area
o actes _ |Product
Soil name and Cover description CN mi"2. of
hydrolic group % CN x area
0.0
B WOODS/FAIR 60 4.33 259.8
0.0
0.0
Totals 4.33 259.8
total product
CN (weighted) =  fotal areq = 259.8
433 UseCN |
2, Runoff
Storm #1 Storm #2 |Storm #3
Frequency yr 1 10 100
Rainfall, P {24-hour) ...in 2.40 4.50 6.00
Runoff, Q .........c...u. in 0.1471 1.0198 1.9216

ABD ENGINEERS AND SURVEYORS

TR55 022513_REV4-1-13



prel W3

WORKSHEET 3: Time of Concentration (T.) or travel time (T,)
Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scotland Date: 2125/13 REV:4-1-1.
Sheet flow Segment 1D
1. Surface description {table 3-1)............... paved
2. Mannning's roughness coefficient, n (table 3-1). 0.01
3. Flow length, L (total L 1 300t} ............vcs.. In 24
4. Two-year 24-hour rainfall, Py ........ccoenevnnn. in 2.80
5.Land slope, § ..ccoveiiiii i e fi/ft 0.030
B. 08 Compute T, ...... hr 0.01
T,= 0007 (nL)"
0.5 _04

P27s T,=[ 0.01
Shallow concentrated flow Sgment ID
7. Surface description (paved or unpaved)............ unpaved unpaved
8. Flowlength, L ..o e n ft 280.0 320.0
9. Watercourse slope, S .c.covrvverramnrarcrsnrmrsar ftift 0.021 0.130
10. Average velocity, V (figure 3-1) ................ ft/sec 2.40 5.00

Compute T; ...... hr 0.032 0.018

11.
T= L

(G600 Y7) T,={ 0.05
Channel flow Sgment ID
12. Cross sectional flow area, a ....c.cccvvieiriinnneens ft?
13. Wetted perimeter; P, ..ooccrnicnmininnrcnni e ft
14, Hydraulic radius, r= _“_ Computer ............ft

B
15. Channel SIope, $ ...vciecieciviirer e rsrme e reens ft/ft
16. Manning's roughness coefficient, n ......c.ccccen e
17. V= M Compute V ...... ftlsec
n

18. Flow length, L" ... e s it
19. L Compute T; ...... hr

(3600 ) T.=[ 0.00
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19} ....................... Hr 0.10

ABD ENGINEERS AND SURVEYORS

TR55 022513_REV4-1-13




prel W4

Waorksheet 4: Graphical Peak Discharge method

Project #: Picard Road 12 Lot Su By: LAP

Location: New Scotiand Date:  2/25/13 REV:4-1-13

1. Data

Drainage area ......c.ccccavvvuceiensann An= 0.007 mi’ (acres/640)

Runoff curve number.......ccoceneeeee. CN= 60 (from worksheet 2)

Time of concentration .................. T. = 0.10  hr (from worksheet 3)

Rainfall distribution........c.c..cccocc0o0 = I (i, 1A, 1L HI)

Pond and swamp areas spred

throughout watershed ...................... = % of A, ( acres or mi* covered)

Storm #1 |Storm #2 |Storm #3
2. FreqUeNnCY ...cccocevirminnscannimsmnananenn yr 1 10 100
3. Rainfall, P (24-hour) ......ccccnvveeviens in 2.407 4.5 6.00
4. Initial abstraction, Iy ......cceouececren in [ 1330 | 1330 | 1.330 |
{use CN with table 4-1)
5. COMPULE TP vveeeveeereemseeeesersseeeas [ 055 | 030 | 022 |
6. Unit peak discharge, ¢ -.-..-... csmfin | 5500 | 8750 | 950.0 |

Use T, and /P with exibit 4- ]

7. RUNOTF Q oo eeee e e mranaanes in | 0147 | 1.020 | 1.922 |
{From worksheet 2) Figure 2-6

8. Pond and swamp factor, Fp .......e.... | 1.000 | 1.000 | 1.000 |

{Use % pond and swamp area
with table 4-2. Factor is 1.0 for
zero % pond and swamp area.)

9. Peak discharge, Gy ....coeserm fttlsec | 055 604 | 12.35 |
(Where q, = q, a,, QF )

ABD ENGINEERS AND SURVEYORS TR55 022513_REV4-1-13



POST1 W2

WORKSHEET 2: Runoff curve number and runoff

Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scotland Date:  2/25/13 REV:4-1-13
1. Runoff curve number
Area
o acres |Product
Soil name and Cover description CN mi*2  |of
hydrolic group % CN x area
0.0
proposed house & dway 88 0.33 32.3
B grass 61 0.60 36.6
B remianing woods/brush 60 3.40 204.0
Totals| 4.33 272.9
total product
CN (weighted) = total area = 272.9
433 UseCN
2. Runoff
Storm #1 |Storm #2 |Storm #3
Frequency ............... yr 1 10 100
Rainfall, P {24-hour) ...Iin 2.40 4.50 6.00
Runoff, Q ................. In 0.2124 1.2044 21794

ABD ENGINEERS AND SURVEYORS

TR55 022513_REV4-1-13



POST1 W3

WORKSHEET 3: Time of Concentration (T.) or travel time (T,)

Project #: Picard Road 12 Lot Subdivision By:
Lecation: New Scotland Date:

LAP
2/25/13 REV:4-1-1.

Sheet flow Segment 1D

1. Surface description {fable 3-1)............... paved

2. Mannning's roughness coefficient, n (table 3-1). 0.01

3. Flow length, L {total L 1 300 ft) ................... in 24

4. Two-year 24-hour rainfall, P; .......c............. in 2.80

S.Land slope, S ....cocvivieieiciciiinin e e fifft 0.030

ComputeT; ...... hr 0.01

6.
T.= 0007(L)"
t 05 04

T,=[ 0.01

Shallow concentrated flow Sgment ID

7. Surface description (paved or unpaved............ unpaved

unpaved

8. Flowlength,L .......ccccinimii e ft 480.0

120.0

9, Watercourse slope, 5 ..c.cvccvcevriviiviriirenvanan e ftit 0.100

0.050

3.00

10. Average velocity, V (figure 3-1) ................ ftisec 5.00
Compute T; ...... hr 0.027

0.011

11.

L

(3600 X7)

T.=[ 004

Channel flow Sgment ID

12. Cross sectional flowW area, 2 ...o..eoveevrreeeenenne. ft?

13. Weited perimeter, P, ......... rereerrrrrserrr i Tt

14. Hydraulic radius, r= _4_ Computer ............. ft

P,

w

15. Channel slope, S ..covvieinvvern e vrne e ftift

16. Manning's roughness coefficient, n .......ccoociieiie

2/3 17
17. V= 1.49r2 75172 Compute V ...... ftisec

H
18. Flow length, L ....comeiimieee e e e s ft

19. Compute T; ...... hr

L
(3600 {7)

20. Watershed or subarea Tc or Tt {(add Tt in steps 6, 11, and 19) .............

.......... Hr 0.10

T.=| 0.00

ABD ENGINEERS AND SURVEYORS

POST1 W3



POST1 W4

Worksheet 4: Graphical Peak Discharge method

Project #: Picard Road 12 Lot Su By: LAP
Location: New Scotland Date: 2/25/13 REV:4-1-13
1. Data
Drainage area ........c..ccorvcerererieens A, = 0.007 mi’ {acres/640)
Runoff curve number................... CN=' 63 (from worksheet 2)
Time of concentration .........c..ocu Te= 0.10 hr (from worksheet 3)
Rainfalt distribution.........cccc..co........ = 1l (1, 1A, H1It)
Pond and swamp areas spred
throughout watershed ...................... = % of A, (

Storm #1  |Storm #2 | Storm #3
2. Frequency ....cccccveveremrsere venseninaae yr 1 10 100
3. Rainfall, P (24-hour) .................... In 2.40 4.50 6.00
4. Initial abstraction, b, ...cc.cccceeuvennens in | 1330 | 1330 | 1330 |
{use CN with table 4-1)
5. Compute LIP .....coeeeererecreceranernenens [ 055 | 030 | 022 |
6. Unit peak discharge, g, ......... esmiin | 5500 | 8750 | 9500 |
Use T, and L /P with exibit 4- Il
7.RUNoff Q ...oooevivemeeececenen S in [ 0212 | 1204 [ 2179 |
{From worksheet 2) Figure 2-6
8. Pond and swamp factor, F, ............. | 1000 | 1.000 [ 1.000 |
(Use % pond and swamp area
with table 4-2. Factor is 1.0 for
zero % pond and swamp area.)
9. Peak discharge, d, .............. ft'fsec | 079 743 [ 14.01

(Where q, = q, a,, QF)

ABD ENGINEERS AND SURVEYORS

acres or mi° covered)

TR55 022513_REV4-1-13



pre2 W2

WORKSHEET 2: Runoff curve number and runoff

Project #: Picard Road 12 Lot Subdivision By: LAP
Logcation: New Scotland Date: 2/25/13 REV:4-1-13
1. Runoff curve number
Area
: L acres |Product
Soil name and Cover descripfion CN mi*2  |of
hydrolic group % CN x area
0.0
B QOPEN CORN FIELDS/POOR 79 6.42 507.2
B WOODS/FAIR 60 3.60 216.0
0.0
Totals 10,02 723.2
total product
CN (weighted) = total area = 723.2
' 10.02 Use CN
2. Runoff
Storm #1 |Storm #2 |Storm #3
Frequency ............... yr 1 10 100
Rainfall, P {24-hour}...in 2.40 4.50 6.00
Runoff, @ .....cccccvna in 0.4838 1.8333 3.0087

ABD ENGINEERS AND SURVEYORS

TRS5 022513_REV4-1-13



preZz W3

WORKSHEET 3: Time of Concentration (1,) or travel time (T,)

Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scotland Date: 2/25/13 REV:4-1-1.
Sheet flow Segment 1D
1. Surface description (table 3-1)............... _ paved
2, Mannning's roughness coefficient, n {table 3-1). 0.01
3. Flow length, L {total L 1+ 300 ft) ................... In 24
4. Two-year 24-hour rainfall, Py .........c.coccvaeea. in 2.80
5. Land slope, § -.cii i e fiift 0.030
6. 08 Compute T; ...... hr 0.01
T,= 0007 (ns)”
05 0.4

P27s T.=[ 001
Shallow concentrated flow Sgment ID
7. Surface description (paved or unpaved)............ unpaved unpaved
8. Flowlength, L .....comminr i ft 130.0 570.0
9. Watercourse slope, S ...cocerrinreimiiianvinsnverans Tt/ft 0.060 0.100
10. Average velogcity, V (figure 3-1) ................ ft/sec 3.20 4.00

Compute T, ...... hr 0.011 0.040
1.
= L

(3600 ) T.=[ 005
Channel flow Sgment ID
12. Cross sectional flow area, @ .....creermimreeereinnee. ft*
13. Wetted perimeter, Py, .coonvrinccinii e ft
14. Hydraulic radius, r= “ Computer .............7t

P
15. Channel slope, s ......... w ............................. ft/ft
16. Manning's roughness coefficient, n ...................
17. V= 149-2%2  compute V ... ftisec
1

18. Flow length, L .......coiiniemicinimrie i eencereneeres e ft
19. . ~Compute T; ...... hr

(3600)() Te=[ 0.00
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19 .....cvevceiiiienens Hr 0.10

ABD ENGINEERS AND SURVEYORS

TR55 022513_REV4-1-13



prez W4

Worksheet 4: Graphical Peak Discharge method

Project #: Picard Road 12 Lot Su By: LAP
Location: New Scofland Date:  2/25/13 REV:4-1-13
1. Data
Drainage area ........ouceecereesceseens A= 0.016  mi* (acres/640)
Runoff curve number.........c.......... CN= 72 (from worksheet 2)
Time of concentration .................. T.= 0.10  hr (from worksheet 3)
Rainfall distribution......................... = il (L 1A, 1ETIE)
Pond and swamp areas spred
throughout watershed ...................... = % of A, (

Storm #1 |Storm #2 |Storm #3
2. Frequenty ..........cccecevevensicennemnnne yr 1 10 100
3. Rainfall, P (24-hour) .............cov00n In 2.40 4.50 6.00
4. Initial abstraction, I, .................... in | 0778 | 0.778 | 0778
{use CN with table 4-1)
5. COMPULe LJP ...oveceeerececre e [ 032 | 0417 | 013
8. Unit peak discharge, q, ......... esmfin | 9000 | 9500 | 975.0
Use T, and I,/P with exibit 4- I
A ST T I o in | 0484 | 1.833 | 3.010
{(From worksheet 2) Figure 2-6
8. Pond and swamp factor, F, ............. [ 1000 | 1.000 [ 1.000
(Use % pond and swamp area
with table 4-2. Factor is 1.0 for
zero % pond and swamp area.)
9. Peak discharge, gy ....cco....... ftisec | 6.82 2797 | 45.94

(Where ¢, = q, a,, QF)

ABD ENGINEERS AND SURVEYORS

acres or mi’ covered)

TR55 022513_REV4-1-13



POST2Z W2

WORKSHEET 2: Runoff curve number and runcff

Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scotland Date:  2/25/13 REV:4-1-13
1. Runoff curve number
Area
L. acres [Product
Soil name and Cover description CN mi*2  |of
hydrolic group % CN x area
0.0
proposed house & dway 98 0.75 73.5
B grass 61 10.70 652.7
B grass & decompacted soils 61 0.75 45.8
Totals 12.20 772.0
total product
CN (weighted) =  to7al area = 772.0
' 12.20 UseCN
2. Runoff
Storm #1 [Storm #2 |Storm #3
Frequency ............... yr 1 10 100
Rainfall, P (24-hour) ...in 2.40 4.50 6.00
Runoff, Q ................. in 0.2180 1.2195 2.2002

ABD ENGINEERS AND SURVEYQORS

TR55 022513 _REV4-1-13



POST2 W3

WORKSHEET 3: Time of Concentration (T.) or travel time (T})

Project #: Picard Road 12 Lot Subdivision
Location: New Scotland

By:
Date:

LAP
2/25/13 REV:4.1-1.

Sheet flow Segment ID

1. Surface description (table 3-1)...............

2. Mannning's roughness coefficient, n {table 3-1).
3. Flow length, L. {total L T 300 ft) ................... In
4. Two-year 24-hour rainfall, P; .....cc.cocieneee in
5. Land slope, 8 cicivviiiicvinniiiic e e ftiit

6.
T,= 0007 (L)
P205S0A

paved

0.01

24

2.80

0.030

0.01

Shallow concentrated flow Sgment ID

7. Surface description (paved or unpaved)............
8. Flowlength, L .....ccccovvcvncmvnninnen.n e, e rren e, Tt
9. Watercourse slope, S ........ccooovvvevvnneemeeceneenns ft/ft
10. Average velocity, V {figure 3-1) ................ ftisec

11.

L
(3600 )7 )

unpaved

unpaved

130.0

570.0

0.060

0.100

3.20

4.00

0.011

0.040

Channel flow Sgment ID

12. Cross sectional flOW area, @ .........cvveeereeeeneen ft2
13. Wetted perimeter, Py, ....ccoov i it

14. Hydraulic radius, r= _% Computer.............ft
P

w

15. Channel slope, S ..o viieii e s eneenens Tt
16. Manning's roughness coefficient, n ...........cc......

273,172
17. V= 14977 °  ComputeV ...... ft/sec
"

18. Flow length, L" .......ovieeeeeieieiimeecceeecesrreanne ft

19. L Compute T, ...... hr

(3600 7'}

20. Watershed or subarea Tc or Tt {(add Tt in steps 6, 11, and 19)

.......... Hr 0.10

T,=[ 0.00

ABD ENGINEERS AND SURVEYORS

POSTZ W3



POST2 W4

Worksheet 4: Graphical Peak Discharge method

acres or mi> covered)

Project #: Picard Road 12 Lot Su By: LAP
Logation: New Scotland Date: 2/25M13 REV:4-1-13
1. Data
Drainage area ........c..comveeeersersunn. A= 0.019  mi? (acres/640)
Runoff curve number.........cccecu... CN= 63 (from worksheet 2)
Time of concentration .................. T, = 0.10 hr {from worksheet 3)
Rainfall distribution............cceceue..... = Il {0, 1A, ILTi)
Pond and swamp areas spred
throughout watershed ..................coee = % of A, {

Storm #1  |Storm #2 |Storm #3
2. Frequency .......ccoceciicivmcccviiinnncens yr 1 10 100
3. Rainfall, P (24-hour} .........c........... In 2.40 4.50 6.00
4. Initial abstraction, I ......c.c.v.......... in | 1279 | 1279 | 1279 |
{use CN with table 4-1)
5. Compute L/P ....cooeeee i [ 053 | o028 | 021 ]
6. Unit peak discharge, q, ......... csmfin | 5500 | 9000 [ 950.0 |
Use T, and I,/P with exibit 4- Il
T-RUNOFF Qoo in [ 0218 [ 1219 [ 2.200 |
(From worksheet 2) Figure 2-6
8. Pond and swamp factor, F,, ............. | 1000 | 1000 | 1.000 |
(Use % pond and swamp area
with {able 4-2. Factor is 1.0 for
zero % pond and swamp area.)
9. Peak discharge, g .......cc..... ft'isec | 220 | 2092 | 30.84

(Where q, = q, a, QF,)

ABD ENGINEERS AND SURVEYORS

TR55 022513_REV4-1-13



WORKSHEET 2: Runoff curve number and runoff

POST2A W2

Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scofland Date:  2/25/113 REV:4-1-13
1. Runoif curve numbher
Area
. acres |Product
Soil name and Cover description CN mi*2  |of
hydrolic group % CN x area
0.0
proposed house & dway 98 0.17 18.7
B grass 61 1.93 117.7
B grass & decompacted soils 61 0.00 0.0
Totals 2.10 134.4
total product
CN (weighted) = total area = 134.4
210 Use CN
2. Runoff
Storm #1 |Storm #2 [Storm #3
Frequency ............... yr 1 10 100
Rainfall, P {24-hour) ...in 2.40 4.50 6.00
Runoff, Q ...ccooveveninins in 0.2355 1.2653 2.2630

ABD ENGINEERS AND SURVEYORS

TRE5 022513_REV4-1-13



POST2A W3

WORKSHEET 3: Time of Concentration (T,) or travel time (T,)
Project #: Picard Road 12 Lot Subdivision LAP
Location: New Scofland Date: 2/25113 REV:4-1-1.
Sheet flow Segment ID
1. Surface description (table 3-1)............... unpaved
2. Mannning's roughness coefficient, n (table 3-1). 0.01
3. Flow length, L {total L + 300 ft) ................... In 100
4. Two-year 24-hour rainfall, P, ..................... in 2.80
5. Land SIOPe, S .c.coeeii e ferfe 0.060
6. Compute T, ...... hr 0.01
_ 0.007(nL )P pute
Te= Pgt5 504
T.=| 001
Shallow concentrated flow Sgment ID
7. Surface description (paved or unpaved)............ unpaved
8. Flowlength, L ... e en ft 325.0
9. Watercourse slope, s ..... farsanmensnrenssansrnsnnnares ftift 0.075
10. Average velocity, V (figure 3-1) ................ ftisec 4.00
’ Compute T; ...... hr 0.023
11.
T = L
(3600 }7) T=| 002
Channel fiow Sgment ID
12. Cross sectional fIow area, @ .......veeceueseeneueens ft°
13. Wetted perimeter, Py, .coccovvniniarnnimnininsein. fit
14. Hydraulic radius, r= _% Computer ............ft
P
15. Channel slope, s ......... w ............................. i/t
16. Manning's roughness coefficient, n ......oicciieuien
17. V= 14972135112 Compute V ...... ftisec
1
18. Flow length, L" ......oceeniieeier e ree e me e e fit
19, . Compute T; ...... hr
3600 K
Bo0)7) . T
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) .............. Hr 0.10
ABD ENGINEERS AND SURVEYORS POST2A W3



POST2A W4

Worksheet 4: Graphical Peak Discharge method

Project #: Picard Road 12 Lot Su By: LAP
Lotation: New Scotland Date: 2/25/13 REV:4-1-13
1, Data
Drainage area ........c.coccevveveneennnn A, = 0.003  mi® (acres/640)
Runoff curve number................... CN= 64 (from worksheet 2)
Time of concentration .........c.cc...e. T.= 0.10 hr (from worksheet 3)
Rainfall distribution...........c.coeverreren = Il (L, 1A, L1l )
Pond and swamp areas spred
throughout watershed ...................... = % of A, (

Storm #1  [Storm #2 |Storm #3
2. FreqUeNCY ..c.cocvevevecneercrmemearanans yr 1 10 100
3. Rainfall, P (24-hour) ........ccccvnieeee in 240 4.50 5.00
4. Initial abstraction, I .-..c.ocrveeeereenes in 1425 | 11425 | 1.125 |
(use CN with table 4-1)
5. Compute L/P ..o..cveeereeerercece e 047 | 025 | 019 |
6. Unit peak discharge, d,, ......... csmfin 550.0 | 9000 | 950.0 |
Use T, and 1,/P with exibit 4- I
7.RUNOFF Q oo ceeereereecmrere e in | 023 | 12865 | 2263 |
{From worksheet 2) Figure 2-6
8. Pond and swamp facior, F, ............. 1.000 | 1.000 | 1.000 |
{Use % pond and swamp area
with table 4-2. Factor is 1.0 for
zero % pond and swamp area.)
9. Peak discharge, ¢, .......ce..... ft¥/sec 042 | 374 7.05

(Where q, = q, a, QF)

ABD ENGINEERS AND SURVEYORS

acres or mi’ covered)

TRE5 022513_REV4-1-13



pre3 W2

WORKSHEET 2: Runoff curve number and runoff

Project #: Picard Road 12 Lot Subdivision By: LAP
Logcation: New Scoftand Date:  2/25/13 REV:4-1-13
1, Runoff curve humber
Area
L. acres __|Product
Soil name and Cover description CN mi*2  lof
hydrolic group % CN x area
0.0
B OPEN CORN FIELDS/POOR 79 11.30 892.7
B WOODS/FAIR 60 0.00 0.0
0.0
Totals 11.30 892.7
total product
CN (weighted) = total areq = 892.7
- 11.30 Use CN
2. Runoff
Storm #1 |Storm #2 [Storm #3
Frequency ......c.o......¥r 1 10 100
Rainfall, P {(24-hour} ...in 2.40 4.50 6.00
Runoff, Q ........cceueaeee in 0.7712 2.3765 3.6796

ABD ENGINEERS AND SURVEYORS

TR55 022513_REV4-1-13



pre3 W3

WORKSHEET 3: Time of Concentration (T;) or travel fime (T,)

Project #: Picard Road 12 Lof Subdivision By: LAR
Location: New Scofland Date: 212513 REV:4-1-1.
Sheet flow Segment ID
1. Surface description (table 3-1)............... paved
2. Mannning's roughness coefficient, n (table 3- 1) 0.01
3. Flow length, L {(totai L T 300 ft) .cc.covvnnnrennen. In 24
4. Two-year 24-hour rainfall, P; .................... iR 2.80
5. Land SIOPe, S ..c.coreeriirirnniecrmannniinnes R ftift 0.030
6. 05 Compute T; ...... hr 0.01
T,= 0.007 ()™
05 04

P2rs T.=[ 0.01
Shallow concentrated flow Sgment ID
7. Surface description (paved or unpaved)............ unpaved unpaved
8. Flow length, L .....covriinicnimiiic i, ft 130.0 1030.0
9. Watercourse slope, $ ..........ccviinimrrevearinsnen i/t 0.080 0.060
10. Average velocity, V {figure 3-1) ................ ft/sec 4.20 3.80

Compute T, ...... hr 0.008 0.075
1.
= L

(3600 X7 ) T,=[ 008
Channel flow Sgment 1D
12. Cross sectional FIOW Area, @ ......ccerveeervnneennen I
13. Wetted perimeter, P, .....cocooiieiiiicniiiiie e it
14, Hydraulic radius, r= % Computer ............ft

PW
15. Channel slope; S ..ocecccviniminiir e filft
16. Manning's roughness coefficient, n ...................
/
17. V= 140,235 Compute V ...... filsec
n

18. Flow length, L" ..o v rere e e ft
19. L Compute T ...... hr

(3600 )(7) T,=| 0.00
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ......ccoeciennnieens Hr - 0.10

ABD ENGINEERS AND SURVEYORS

TR55 022513_REV4-1-13



pre3 W4

Worksheet 4: Graphical Peak Discharge method

Project #: Picard Road 12 Lot Su By: LAP
Location: New Scotland Date:  2/25/13 REV:4-1-13
1. Data
Drainage area ...c..ccc.oeeereees. PR A,= 0.018 mi* (acres/640)
Runoff curve number...........c....... CN= 79 (from worksheet 2)
Time of concentration .................. T.= 0.10  hr (from worksheet 3)
Rainfall distribution.........ccooiaciaiis = [l {I, 1A, 1E11)
Pond and swamp areas sprad
throughout watershed .........c...c.ounieee = % of A, (

Storm #1 |Storm #2 [Storm #3
2. Frequenty ... iccainnnen yr 1 10 100
3. Rainfali, P (24-hour) ........covveeunnen. ] 2.40 4.50 6.00
4, Initial abstraction, I, ............ e in | 0532 0.532 | 0532 |
(use CN with table 4-1)
5. COMPULE /P ....oveurerereesreseesonasanns 022 | 012 | 009 ]
6. Unit peak discharge, dy ......... csmfin | 950.0 975.0 | 1000.0 |
Use T, and /P with exibit 4- l
7. RUNOFE Q1 1ovvvreeneeec e ercere e in | 0.771 2.376 | 3.680 |
(From worksheet 2) Figure 2-6
8. Pond and swamp factor, Fp, ..ovceve... [ 1.000 1.000 | 1.000 |
{Use % pond and swamp area
with table 4-2. Factor is 1.0 for
zero % pond and swamp area.)
9. Peak discharge, q .............. ft’/sec ] 12.94 40.91 64.97

(Where g, = q, 3, QF)

ABD ENGINEERS AND SURVEYORS

acres or mi’ covered)

TR55 022513 REV4-1-13



POST3 W2

WORKSHEET 2: Runoff curve number and runoff

Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scotland Date: 2/26/13 REV.4-1-13
1. Runoff curve number
Area
L. acres |Product
Soil name and Cover description CN mir2  |of
hydrolic group % CN x area
0.0
proposed house & dway 28 0.80 78.4
B grass 61 7.60 463.6
B grass & decompacted soils 61 0.80 48.8
Totals 8.20 590.8
total product
CN (weighted) = total area = 590.8
9.20 UseCN
2. Runoff -
Sform #1 |Storm #2 |Storm #3
Frequency ............... yr 1 10 100
Rainfall, P (24-hour} ...in 2.40 4.50 6.00
Runoff, Q ................. in 0.2410 1.2796 2.2824

ABD ENGINEERS AND SURVEYORS

TRE5 022513 _REV4-1-13



POST3 W3

WORKSHEET 3: Time of Concentration (T.) or travel time (T})

Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scofland Date: 2/25/13 REV:4-1-1;
Sheet flow Segment ID
1. Surface description (table 3-1)............... paved
2. Mannning's roughness coefficient, n (table 3-1). 0.01
3. Flow length, L {total L T 300 ft) ................... In 24
4, Two-year 24-hour rainfall, P, .................... in 2.80
5. Land slope, S ....vverrrrrrremiieie s ftitt 0.030
6. Compute T; ...... hr 0.01
T.= 0.007(L)* ‘
0.5 0.4

Pas T.=| 0.01
Shallow concentrated flow Sgment ID
7. Surface description (paved or unpaved)............ unpaved unpaved
8. Flowlength, L ..cooreeie s rmc e e fi 540.0 500.0
9. Watercourse slope, $ ..cccivarercrimiiarcimiaincasn ftift 0.050 0.010
10. Average velocity, V (figure 3-1} ................ ft/sec 280 - 1.80

' Compute T, ...... hr 0.054 0.077
11. :

= L

(3600 Xy ) T,=| 0.13
Channel flow Sgment ID
12. Cross sectional flow area, a ...c.coveeeereeneaenene. ft?
13. Wetted perimeter, Py «ooovvcrecccic i ft
14. Hydraulic radius, r= _% Computer ............ft

‘ P,
15. Channel slope, s ......... ereerareeseerereeresenes et
16. Manning's roughness coefficient, n ..................
31/
17.V= M Compute V ...... ftisec
H

18. Flow length, L ..coeeimeeeeeeece e e e ft
19, . Compute T; ...... hr

(3600 ) | T.=[ 0.00
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ..........cccceieneeen. Hr 0.14

ABD ENGINEERS AND SURVEYORS POST3 W3



POST3 W4

Worksheet 4: Graphical Peak Discharge method

Project #: Picard Road 12 Lot Su By: LAP

Lotcation: New Scotland Date: 2/25/13 REV:4-1-13

1. Data

Drainage area ......cececvvvrreerereneuens Ap = 0.014  mi® (acres/640)

Runoff curve number................... CNs= 64 (from worksheet 2)

Time of concentration .................. Te= 0.14 hr (from worksheet 3)

Rainfall distribution........c.cc....c....... = [l {1, EA, 11 1IF)

Pond and swamp areas spred

throughout watershed .........c.ccovniienie = % of Ay, ( acres or mi’ covered)
Storm #1  |Storm #2 |Storm #3

2. Freguency ..ccovvancveircnsnnsnncenen yr 1 10 100

3. Rainfall, P (24-hour) .................... In 2.40 4.50 6.00

4, Initial abstraction, I, .......c.coeeeveees in | 1.226 1.226 | 1.226 |

(use CN with table 4-1)

5. COMPUEE L/ .o [ 051 027 | 020 |

6. Unit peak discharge, q, ......... csmfin | 4500 800.0 | 875.0 |

Use T, and 1,/P with exibit 4- I

7. RUNOFF Q ...ovvvenrireinr e s s e in | 0.241 1.280 | 2.282 |

{From worksheet 2) Figure 2-6

8. Pond and swamp factor, Fy .....cce.c... | 1.000 1.000 { 1.000 |

{Use % pond and swamp area

with table 4-2. Factor is 1.0 for

zero % pond and swamp area.)

9. Peak discharge, g, ............. ft/sec 1.56 1472 | 28.71

{Where q, = q, a,, QF)

ABD ENGINEERS AND SURVEYORS

TR55 022513_REV4-1-13



pred W2

WORKSHEET 2: Runoff curve number and runoff

Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scotland Date:  2/25/13 REV:4-1-13
. Runoff curve number
Area
L. actes [Product -
Soil name and Cover description CN mi*2  |of
hydrolic group % CN x area
0.0
B OPEN CORN FIELDS/POOR 79 0.00 0.0
B WOODS/FAIR 60 5.00 300.0
0.0
Totals 5.00 300.0
total product
CN (weighted) = total area = 300.0
500 UseCN
2. Runoff
Storm #1 |Storm #2 |Storm #3
Frequency ....coceueeuee. yr 1 10 100
Rainfall, P (24-hour) ...in 2.40 4.50 6.00
Runoff, Q ................. in 0.1471 1.0198 1.9216

ABD ENGINEERS AND SURVEYORS

TRE5 022513_REV4-1-13



pred

W3

WORKSHEET 3: Time of Concentration (T.) or travel time (T,)

Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scotland Date; 2/25113 REV:4-1-1.
Sheet flow Segment ID
1. Surface description (table 3-1)............... paved
2. Mannning's roughness coefficient, n (table 3-1). 0.01
3. Flow length, L {total L 1+ 300 ft) ..........c..cn.. In 24
4, Two-year 24-hour rainfall, Py .......ccccecevnvins in 2.80
5. Land slope, S .o Ttift 0.030
6. 08 Compute T, ...... hr 0.01
T,= 0.007 (nL )"
0.5 04

P2™s T.=| 0.01
Shallow concentrated flow Sgment ID
7. Surface description (paved or unpaved)............ unpaved
B. Flowlendgth, L .....ocvvmommierer e t 320.0
9. Watercourse slope, S ......ccoiverveernicemcnnimnnsn, ftfft 0.013
10. Average velocity, V (figure 3-1) ................ ft/sec 2.00

' CompuieT; ...... hr 0.044
1.
= L

(3600 Y7 ) T,=| 004
Channel flow Sgment ID
12. Cross sectional flow area, @ .........cocevvniiininnn #t?
13. Wetted perimeter, Py, ccoociiirimiccrermearrrr e ft
14. Hydraulic radius, = _“ Computer ............ft

P
15. Channel slope, s ......... w ............................. ftift
16. Manning's roughness coefficient, n ...................
13172
17. V= M_ Compute V ...... ftisec
R

18. Flow Iength, L” ......covveiiiimrcee e e e e e ft
19. . Compute T, ...... hr

(3600 }7) T.=[ 000
20. Watershed or subarea Tc or Tt {add Tt in steps 6, 11, and 19 ........cccreuvnn.n... Hr 0.10

ABD ENGINEERS AND SURVEYORS

TR55 022513_REV4-1-13



pre4 W4

Worksheet 4: Graphical Peak Discharge method

Project #: Picard Road 12 Lot Su By: LAP
Location: New Scotland Date:  2/25/13 REV:4-1-13
1. Data
Drainage area .......ccccocireirnvenrenen A= 0.008 mi® (acres/640)
Runoff curve number........cc.....uue CN= 60 (from worksheet 2)
Time of concentration .................. Tc.= 0.10  hr {from worksheet 3)
Rainfal! distribution........c.cccceeveeeni. = Il (LIA 1)
Pond and swamp areas spred
throughout watershed .............ocennecn. = % of A, (

Storm #1 |Storm #2 [Storm #3
2. Frequency .....ccocccmiievenieancra e yr 1 10 100
3. Rainfall, P (24-hour} ....covvvennnn. in 2.40 4.50 6.00
4. Initial abstraction, b «..ccoceoeercerenen. in [ 1330 | 1.330 | 1.330
{use CN with table 4-1) '
5. COMPULE /P v.veecreeeerreeesecaeseeeserens [ 055 | 030 | 022
6. Unit peak discharge, gy ......... csmfiin [ 5500 | 9000 | 975.0
Use T, and I./P with exibit 4- Il
7. RUNOFF Q .oveeeeereceereceee s s ems e in | 0.147 | 1020 | 1.922
(From worksheet 2) Figure 2-6
8. Pond and swamp factor, Fy ............. | 1000 | 1000 | 1.000
{Use % pond and swamp area
with table 4-2. Factor is 1.0 for
zero % pond and swamp area.)
9. Peak discharge, Gy, .....coveeune. ftttsec | 063 717 | 1464

(Where q, = q, a, QF;)

ABD ENGINEERS AND SURVEYORS

acres or mi° covered)

TR55 022513 _REV4-1-13



PQST4 W2

WORKSHEET 2: Runoff curve number and runoff

Project #: Picard Road 12 Lot Subdivision By: LAP
Location: New Scotland Date: 2/25/13 REV:4-1-13
1. Runoff curve number
Area
e N acres _|Product
Solil name and Cover description Cc mir2  lof
hydrolic group % CN x area
0.0
proposed house & dway g8 0.20 10.6
B woods 60 4.60 276.0
B grass & decompacted soils 61 0.20 12.2
Totals 5.00 307.8
' total product
CN (weighted) = total area = 307.8
500 UseCN
2. Runofi
Storm #1 [Storm #2 |Storm #3
Frequency ...-covvreee- yr 1 10 100
Rainfall, P (24-hour) ...in 2.40 4.50 6.00
Runoff, Q ................. In 0.1792 1.1132 2.0530

ABD ENGINEERS AND SURVEYORS

TR55 022513_REV4-1-13



POST4 W3

WORKSHEET 3: Time of Concentration (T.) or travel time (T,)
Project #: Picard Road 12 Lot Subdivision By: LAP
Lotation: New Scotland Date: 2/25/13 REV:4-1-1.
Sheet flow Segment ID
1. Surface description (table 3-1)... paved
2. Mannning's roughness coefflclent n (table 3-1). 0.01
3. Flow length, L {total L + 300 ft) ................... in 24
4. Two-year 24-hour rainfall, P, .........ccoervennn. in 2.80
B Land slope, S cuvvevcmremcrciisr e e ftift 0.030
6. Compute T, ...... hr 0.01
T,= 0.007(L)* '
05 04

P27"s T,=[ 0.01
Shallow concentrated flow Sgment ID
7. Surface description {paved or unpaved)............ unpaved
8. Flowlength, L ..o e ft 320.0
9. Watercourse slope, & ..ccco v eciiinmsne e Ttift 0.013
10. Average velocity, V {figure 3-1) ................ ftisec 2.00

Compute T; ...... hr 0.044
1.
= L

(3600 }{7) T,=| 0.04
Channel flow Sgment ID
12. Cross sectional flow area, @ .......cccevrreeeerecens ft?
13. Wetted perimeter, Py covvrciciinimicer s vaemn ft
14. Hydraulic radius, r= % Computer ............. ft

: F,
15. Channel slope, s ......... “ .............................. it
16. Manning's roughness coefficient, n ..........cccovnvae
!
17.V= 1497215172 Compute V ...... ftisec
n

18. Flow length, L" ..o cccrsnin s v s ft
19. ; Compute T, ...... hr

(3600 )¢") T,=[ 000
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) .. ..Hr 0.10

ABD ENGINEERS AND SURVEYORS

POST4 W3




POST4 W4

Worksheet 4: Graphical Peak Discharge method

Project #: Picard Road 12 Lot Su By: LAP
Location: New Scotland Date: 2/25/113 REV:4-1-13
1. Data
Drainage area ......covmvcrmmennninennen A= 0.008  mi’® (acres/640)
Runoff curve number................... CN = 62 {from worksheet 2)
Time of concentration ............covi T.= 0.10 hr (from worksheet 3)
Rainfall distribution..........c..ccceincnnnn = il (1, 1A, 1T )
Pond and swamp areas spred
throughout watershed .........c.ccoveecunn = % of A, (

Storm #1  [Storm #2 [Storm #3
2. Frequency ....cccocacereecimviasmsssanesen yr 1 10 100
3. Rainfall, P (24-hour) .....cccvvvuvinnins In 2.40 4.50 6.00
4. Initial abstraction, I, ...-..c.oveccrverens in [ t2790 | 1279 | 1279 |
(use CN with table 4-1)
5. COMPULE L/P ....ovveereececernesnisssnees | o053 [ o028 [ 021 |
6. Unit peak discharge, q ......... csmfin [ 5500 | 9000 | 975.0 |
Use T, and I,/P with exibit 4- Il
7. RUNO Q .ot in | 0479 | 1.113 [ 2.053 |
(From worksheet 2) Figure 2-6
8. Pond and swamp factor, F, ............. | 1.000 | 1.000 | 1.000 |
(Use % pond and swamp area
with table 4-2, Factor is 1.0 for
zero % pond and swamp area.)
9. Peak discharge, ¢ .......coeuom. fttlsec | 0.77 7.83 15.64

(Where g, = g, a, QF;)

ABD ENGINEERS AND SURVEYORS

acres or mi’ covered)

TR55 022513_REV4-1-13



APPENDIX B
SUPPLEMENT ANALYSIS FOR EXISTING 24” CPP



Supplement Analysis — Existing 24 CPP under New Salem Road

Proposed 12 Lot Single Family Residential Subdivision
Picard Road and New Salem Road
Town of New Scotland
Albany County, New York

This analysis has been prepéred to supplement the calculations for the existing
24” CPP under New Salem Road. The existing 24 CPP has a 1.28% slope and a flow
capacity of approximately 28 cft (see attached). In the predevelopment condition, the
watershed that drains to the existing 24" pipe has been calculated. The 1, 10 and 100 year
storm event has peak discharge rates of 13+ cfy, 41+ cfs and 65+ cfs respectively. Under
current conditions thel O-year and greater storm events, ponding occurs at the inlet of the
pipe creating a head condition before discharging to the south side of New Salem Road.

In the post development condition, the watershed that drains to the existing 24”
pipe has been reduced and thé calculated 1, 10 and 100 year storm event has peak
discharge rates of 2+ cfs, 15+ cfs and 29+ cfs respectively. The post development
condition will reduce the required ponding elevation needed to pass the peak
development discharge rates through the existing 24” CPP. An easement has been
provided on Lots 1, 2, 3 & 4 to allow ponding within the easement for the 100-year event.
Attached are the pre and post maps that show the approximate ponding areas.

The low point for this portion of New Salem Road is elevation 382.91 feet. The

summary of ponding elevations is as follows:

Storm | Existing | Proposed
1-year| 380.80 | 380.16
2-year| 380.99 | 380.41

10-year| 381.689 | 381.27

25-year| 381.88 | 381.52

b0-year| 382.06 | 381.77

100-year| 382.23 | 382.03

The analysis shows in the post development condition, the ponding elevation does
not significantly change, however the ponding volume and areas have been reduced. The
proposed subdivision and the existing 24” CPP as proposed will function adequately and
will not adversely affect the capacity of the existing 24” CPP.

ABD Engineers and Surveyors Subdivision Lands of Biernacki
4/26/13 Picard Road and New Salem Road
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PRE DEVELOPMENT
AREA #3

EXISTING PONDING
AREA FOR 24"
CULVERT

POST DEVELOPMENT
AREA #3

PROPOSED PONDING
AREA FOR 24"
CULVERT

Drainage Diagram for 3471_EXISTING 24-INCH CULVERT ANALYSIS

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LL.C




3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 1 YEAR Rainfall=2.40"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 _© 2007 HydroCAD Software Solutions LLC

Summary for Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT

inflow Area = 11.300 ac, 0.00% Impervious, Inflow Depth= 0.77" for 1 YEAR event
inflow = 13.51cfs @ 12.02 hrs, Volume= 0.726 af

Outflow = 578 cfs @ 12.14 hrs, Volume= 0.726 af, Atten= 57%, Lag= 7.6 min
Primary = 5.78cfs @ 12.14 hrs, Volume= 0.726 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=380.80' @ 12.14 hrs Surf.Area= 15,455 sf Storage= 6,278 cf

Piug-Flow detention time= 7.5 min calculated for 0.726 af (100% of inflow)
Center-of-Mass det. time= 7.5 min { 869.8 - 862.3 )

Yolume invert Avail.Storage _Storage Description
#1 379.60' 85,367 ¢f Custom Stage Data (Prismatic) Listed below (Recaic)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sg-ft) {cubic-feet) (cubic-feet)
379.60 0 0 0
380.00 183 37 37
382.00 38,447 38,630 38,667
382.91 64,191 46,700 85,367
Device Routing Invert Qutiet Devices
#1  Primary 379.60" 24.0" x 46.7' long Culvert CMP, projecting, no headwall, Ke= 0.900

Outiet Invert= 378.00" S=0.0128 "/ Cc= (0.900
n= 0.013 Corrugated PE, smooth interior

Primary OutFlow Max=5.78 cfs @ 12.14 hrs HW=380.80" (Free Discharge)
2 _1=Culvert (inlet Controls 5.78 cfs @ 2.94 fps)



3471_EXISTING 24-INCH CULVERT ANALYSIS Type i 24-hr 1 YEAR Rainfalf=2.40"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT
Hydrograph

= |nflow
= Primary

Flow (cfs)
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3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 1 YEAR Rainfall=2.40"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT

Inflow Area = 0.200 ac, 0.00% impervious, Inflow Depth= 0.24" for 1 YEAR event
Inflow = 1.61cfs @ 12.09 hrs, Volume= 0.181 af

Outfiow = 144 cfs @ 12.14 hrs, Volume= 0.181 af, Atten= 10%, Lag= 2.9 min
Primary = 1.44 cfs @ 12.14 hrs, Volume= 0.181 af

Routing by Stor-ind method, Time Span= 5.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 380.16' @ 12.14 hrs Surf.Area= 1,191 sf Storage= 145 cf

Plug-Flow detention fime= 0.9 min calculated for 0.181 af (100% of infiow)
Center-of-Mass det. time= 0.9 min ( 945.8 - 944.9 )

Volume Invert Avail.Storage  Storage Description
#1 379.60' 47,788 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sq-ft) {cubic-feet) (cubic-feet)
379.60 0 0 0
380.00 183 37 37
382.00 12,927 13,110 13,147
382.91 63,208 34,641 47,788
Device Routing Invert OQutlet Devices
#1  Primary 379.60" 24.0" x 46.7'long Culvert CMP, projecting, no headwall, Ke= 0.900

“Qutlet Invert= 379.00' S=0.0128 " Cec= 0.900
n= 0.013 Corrugated PE, smooth interior

Primary QutFlow Max=1.44 cfs @ 12.14 hrs HW=380.16" (Free Discharge)
1=Culvert (Inlet Controls 1.44 cfs @ 2.01 fps)



3471_EXISTING 24-INCH CULVERT ANALYSIS

Prepared by ABD Engineers and Surveyors

Type I 24-hr 1 YEAR Rainfall=2.40"

HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT

Flow (cfs)

-
)

Hydrograph

Ir_lflow Area-—9 200 ac

s 24; 0" X 46.7" Culvert

P_eak Eiev=380. 16':
Storage—1450
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3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 2 YEAR Rainfail=2.80"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT

Infiow Area = 11.300 ac, 0.00% Impervious, Inflow Depth= 1.04" for 2 YEAR event
Infiow = 18.55cfs @ 12.02 hrs, Volume= 0.983 af

Outflow = 7.37cfs @ 12.15 hrs, Volume= 0.983 af, Atten=60%, Lag= 8.1 min
Primary = 7.37cfs @ 12.15 hrs, Volume= 0.983 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, di= 0.01 hrs
Peak Elev= 380.99' @ 12.15 hrs Surf.Area= 19,078 sf Storage= 9,548 cf

Piug-Flow detention time= 9.5 min calculated for 0.983 af (100% of inflow)
Center-of-Mass det. time= 9.5 min ( 862.5 - 853.0)

Volume invert Avail.Storage Sforage Description
#1 379.60" 85,367 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feat) (sg-ft) {cubic-feet) (cubic-feet)
379.60 0 0 0
380.00 183 37 37
382.00 38,447 38,630 38,667
382.91 64,191 46,700 85,367
Device Routing invert QOuilet Devices
#1  Primary 379.60' 24.0" x 46.7' long Culvert CMP, projecting, no headwall, Ke= 0.900

Outlet Invert= 379.00' S=0.0128 "' Cc=0.900
n= 0.013 Corrugated PE, smooth interior

Primary OutFlow Max=7.36 cfs @ 12.15 hrs HW=380.99' (Free Discharge)
4=Culvert (Inlet Controls 7.36 cfs @ 3.17 fps)



3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 2 YEAR Rainfall=2.80"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT
Hydrograph
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3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 2 YEAR Rainfall=2.80"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50_s/n 000936 © 2007 HydroCAD Software Soiutions LLC

Summary for Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT

Inflow Area = 9.200 ac, 0.00% Impervious, Inflow Depth= 0.38" for. 2 YEAR event
Infiow = 3.48cfs @ 12.08 hrs, Volume= 0.295 af

Outfiow = 277 cfs @ 12.15 hrs, Volume= 0.295 af, Atten=21%, Lag=4.2 min
Primary = 277cfs @ 12.15 hrs, Volume= 0.295 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 380.39' @ 12.15 hrs Surf.Area= 2,682 sf Storage= 598 cf

Plug-Flow detention time= 1.3 min calculated for 0.295 af (100% of inflow)
Center-of-Mass det. time= 1.3 min ( 921.6 - 920.3 )

Volume invert Avail.Storage  Storage Description
#1 379.60' 47,788 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area inc.Store Cum.Store
(fest) {sq-ft) (cubic-feet) {cubic-feet)
379.60 0 0 0
380.00 183 37 37
382.00 12,927 13,110 13,147
382.91 63,208 34,641 47,788
Device Routing Invert Qutlet Devicas
#1  Primary 379.60' 24.0" x 46.7" iong Culvert CMP, projecting, no headwall, Ke= 0.900

Outiet Invert= 378.00" S=0.0128"" Cc=0.900
n= 0.013 Corrugated PE, smooth interior

Primary OutFlow Max=2.77 cfs @ 12.15 hrs HW=380.39" (Free Discharge}
1=Culvert (Iniet Controls 2.77 cfs @ 2.39 ips)



3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 2 YEAR Rainfalf=2.80"

Prepé_red by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 @ 2007 HydroCAD Software Solufions LLC

Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT
Hydrograph
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3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 10 YEAR Rainfall=4.50"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT

Inflow Area = 11.300 ac, 0.00% Impervious, Inflow Depth = 2.38" for 10 YEAR event
Inflow = 4240 cfs @ 12.01 hrs, Volume= 2.238 af

Outflow = 12.49cfs @ 12.18 hrs, Volume= 2.238 af, Atten=71%, Lag= 10.3 min
Primary = 1249 cfs @ 12.18 hrs, Volume= 2.238 af

Routing by Stor-ind method, Time Span= 5.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 381.69' @ 12.18 hrs Surf.Area= 32,595 sf Storage= 27,802 cf

Piug-Fiow detention time= 17.4 min calculated for 2.237 af (100% of inflow)
Center-of-Mass det. time= 17.3 min { 846.5 - 829.1 )

Volume Invert Avail.Storage  Storage Description
#1 379.80 85,367 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area inc.Store Cum.Store
{feet) {sg-ft) {cubic-feet) (cubic-fest)
379.60 0 0 0
380.00 183 37 37
382.00 38,447 38,630 38,667
382.91 64,191 46,700 .85,367
Device Routing invert Outlet Devices
#1  Primary 379.60" 24.0" x 46.7" long Culvert CMP, projecting, no headwall, Ke= 0.800

Outlet Invert= 379.00" $=0.0128"'1" Cc= 0.900
n= 0.013 Corrugated PE, smooth intetior

Primary OutFlow Max=12.49 cfs @ 12.18 hrs HW=381.69' (Free Discharge)
- T 1=Culvert (inlet Controls 12.49 cfs @ 3.98 fps)



3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 10 YEAR Rainfall=4.50"

Prepa"ed by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Sofiware Solutions LLC

Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT
Hydrograph

= |nflow
== Primary

Flow {cfs}

Time (hours)



3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 10 YEAR Rainfall=4.50"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT

Inflow Area = 9.200 ac, 0.00% Impervious, Inflow Depth = 1.27° for 10 YEAR event
Inflow = 15.42 cfs @ - 12.06 hrs, Volume= 0.970 af

Outflow = 9.72cfs @ 12.17 hrs, Volume= 0.970 af, Atten=37%, Lag= 6.4 min
Primary = 9.72cfs @ 12.17 hrs, Volume= 0.970 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 381.27' @ 12.17 hrs Surf.Area= 8,266 sf Storage= 5,396 cf

Plug-Flow detention time= 3.9 min calculated for 0.970 af (100% of inflow)
Center-of-Mass det. time= 3.2 min ( 877.6 - 873.7 )

Voiume invert  Avail.Storage  Storage Description
# 379.60' 47,788 of Custom Stage Data (Prismatic) Listed below {Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sg-ft) (cubic-feet) {cubic-feet)
379.60 0 0 0
380.00 183 37 37
382.00 12,927 13,110 13,147
382.91 63,208 34,641 47,788
Device Routing Invert Outlet Devices
#1  Primary 379.60' 24.0" x 46.7' long Culvert CMP, projecting, no headwall, Ke=0.900

Outiet Invert= 372.00' S= 0.0128"/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior

Primary OutFlow Max=9.72 cfs @ 12.17 hrs HW=381.27" (Free Discharge)
T 1=Culvert (Inlet Controls 9.72 cfs @ 3.47 fps)



3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 10 YEAR Rainfall=4.50"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT
Hydrograph
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3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 25 YEAR Rainfall=5.00"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT

Inflow Area = 11.300 ac, 0.00% Impervious, Inflow Depth = 2.80" for 25 YEAR event
inflow = 4983 cfs @ 12.01 hrs, Volume= 2.638 af

Cutflow = 13.52cfs @ 12.12 hrs, Volume= 2.638 af, Atten=73%, Lag=10.9 min
Primary = 13.52cfs @ 12.19 hrs, Volume= 2.638 af

Routing by Stor-ind method, Time Span= 5.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=381.88' @ 12.19 hrs Surf.Area= 36,200 sf Storage= 34,283 cf

Plug-Flow detention time= 19.8 min caiculated for 2.638 af {100% of inflow)
Center-of-Mass det. time= 19.8 min ( 844.2 - 824.4)

Volume invert Avail.Siorage Storage Description
#1 379.60" 85,367 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Siore Cum.Siore
{feet) {sg-ft) (cubic-feat) {cubic-feet)
379.60 0 0 0
380.00 183 _ 37 37
382.00 38,447 38,630 38,667
382.91 64,191 46,700 85,367
Device Routing invert Outlet Devices
#  Primary 379.60' 24.0" x 46.7' long Culvert CMP, projecting, no headwall, Ke= 0.900

Outlet Invert= 379.00' S=0.0128"" Cc=0.900
n= 0.013 Corrugated PE, smooth inferior

Primary OutFlow Max=13.52 cfs @ 12.19 hrs HW=381.88"' (Free Discharge)
1=Culvert (inlet Controls 13.52 cfs @ 4.30 fps)



3471_EXISTING 24-INCH CULVERT ANALYSIS Type If 24-hr 25 YEAR Rainfall=5.00"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT
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3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 256 YEAR Rainfalf=5.00"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8,50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT

Inflow Area = 0.200 ac, 0.00% Impervious, Inflow Depth = 1.58" for 25 YEAR event
[nflow = 19.65 cfs @ 12.06 hrs, Volume= 1.212 of

Outflow = 11.53 cfs @ 12.17 hrs, Volume= 1.212 af, Atten=41%, Lag= 7.0 min
Primary = 11.53cfs @ 12.17 hrs, Volume= 1.212 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 381.52' @ 12.17 hrs Surf.Area= 9,850 sf Storage= 7,647 cf

Plug-Flow detention time= 4.7 min calculated for 1.212 af (100% of inflow)
Center-of-Mass det. time= 4.7 min ( 871.2 - 866.5 )

Volume invert Avail.Storage  Storage Description
#1 379.60' 47,788 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sq-ft) {cubic-feef) (cubic-feet)
379.60 0 0 0
380.00 183 a7 37
382.00 12,927 13,110 13,147
382.91 63,208 34,641 47,788
Device Routing Invert Outlet Devices
#1  Primary 379.60' 24.0" x 46.7' long Culvert CMP, projecting, no headwall, Ke= 0.900

QOutlet Invert= 379.00' S=0.0128 7 Cc=0.800
n= 0.013 Corrugated PE, smooth inferior

Primary OutFlow Max=11.52 cfs @ 12.17 hrs HW=381.52" (Free Discharge}
T—1=Cuivert (Inlet Controls 11.52 cfs @ 3.72 fps)



3471_EXISTING 24-INCH CULVERT ANALYSIS " Type Il 24-hr 25 YEAR Rainfall=5.00"

Preps}ed by ABD Engineers and Surveyors
HydroCAD® 8.50 s/h 000936 © 2007 HydroCAD Software Solutions LLC

Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT
Hydrograph
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3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 50 YEAR Rainfali=5.50"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT

Inflow Area = 11.300 ac, 0.00% Impervious, Inflow Depth = 3.24" for 50 YEAR event
Inflow = 57.35cfs @ 12.01 hrs, Volume= 3.048 af :

Quiflow = 14.44 cfs @ 12.20 hrs, Volume= 3.048 af, Atten=75%, Lag= 11.6 min
Primary = 1444 cfs @ 12.20 hrs, Volume= 3.048 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 382.068' @ 12.20 hrs Surf.Area= 40,208 sf Storage= 41,115 cf

Piug-Flow detention time= 22.4 min calculated for 3.047 af (100% of inflow)
Center-of-Mass det. time= 22.3 min ( 842.7 - 820.3 )

Volume Invert Avail.Storage Storage Description
#1 379.60° 85,367 ¢f Custom Stage Data (Prismatic) Lisied below (Recalc)
Elevation Surf.Area Inc.Store Cum.Siore
(feet) (sqg-ft) (cubic-feet) {cubic-feat)
379.60 0 0 0
380.00 183 37 37
382.00 38,447 38,630 38,667
382.91 64,191 48,700 85,367
Device Routing Invert Qutlet Devices
#1  Primary 379.60' 24.0" x46.7' long Culvert CMP, projecting, no headwall, Ke= 0.900

QOutlet invert= 379.00" S=0.0128"" Cc=0.900
n=0.013 Corrugated PE, smooth interior

Primary OutFlow Max=14.44 cfs @ 12.20 hrs HW=382.06' (Free Discharge)
1=Culvert (inlet Controls 14.44 cfs @ 4.60 fps)
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3471_EXISTING 24-INCH CULVERT ANALYSIS Type If 24-hr 50 YEAR Rainfall=5.50"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 sfn 000936 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT

Inflow Area = 9.200 ac, 0.00% Impervious, Inflow Depth = 1.91" for 50 YEAR event
Inflow = 2411 cfs @ 12.05 hrs, Volume= 1.487 af

Outflow = 12.94 cfs @ 12.18 hrs, Volume= 1.467 af, Atten=46%, Lag= 7.8 min
Primary = 12.94 cfs @ 12.18 hrs, Volume= 1.487 af

Routing by Stor-ind method, Time Span= 5.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 381.77' @ 12.18 hrs Surf.Area= 11,484 sf Storage= 10,382 cf

Piug-Flow detention time= 5.6 min caiculated for 1.467 af (100% of inflow}
Center-of-Mass det. time= 5.6 min ( 866.1 - 860.6 )

Volume Invert Avail.Storage Storage Description
#1 379.60' 47,788 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feetl) {sg-it) {cubic-feet) (cubic-feet)
3792.60 0 0 0
380.00 183 37 37
382.00 12,927 13,110 13,147
382.91 63,208 34,641 47,788
Device Routing Invert Outlet Devices
#1  Primary 379.60' 24.0" x 46.7" long Culvert CMP, projecting, no headwall, Ke= 0.900

Outlet Invert= 379.00' S=0.0128"'" Cc=0.900
n= 0.013 Corrugated PE, smooth interior

Primary OutFlow Max=12.93 cfs @ 12.18 hrs HW=381.77" (Free Discharge}
*_1=Culvert (Inlet Controls 12.93 cfs @ 4.12 fps)
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Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT
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3471_EXISTING 24-INCH CULVERT ANALYSIS Type If 24-hr 100 YEAR Rainfafi=6,00"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT

Inflow Area = 11.300 ac, 0.00% Impervious, Inflow Depth = 3.68" for 100 YEAR event
Inflow = 64.93 cfs @ 12.01 hrs, Volume= 3.465 af

Outflow = 15.25cfs @ 12.21 hrs, Volume= 3.465 af, Atten=77%, Lag=12.3 min
Primary = 15.25c¢fs @ 12.21 hrs, Volume= 3.465 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, df= 0.01 hrs
Peak Elev= 382.23' @ 12.21 hrs Surf.Area= 44,955 sf Storage= 48,260 cf

Plug-Flow detention time= 24.9 min calculated for 3.464 af (100% of inflow)
Center-of-Mass det. time= 24.9 min ( 841.6 - 816.6 )

Volume Invert Avail.Sforage _Storage Description
#1 379.60' 85,367 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area inc.Store Cum.Siore
(feet) {sq-ft) (cubic-feet) (cubic-feet)
379.60 0 0 0
380.00 183 37 37
382.00 38,447 38,630 38,667
382.91 64,191 48,700 85,367
Device Routing invert Outlst Devices
#1  Primary 379.60" 24.0" x 46.7" long Culvert CMP, projecting, no headwall, Ke= 0.900

Outiet Invert= 372.00' S=0.0128"/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior

Primary OutFlow Max=15.25 cfs @ 12.21 hrs HW=382.23' (Free Discharge)
1=Culvert (Inlet Controls 15.25 cfs @ 4.85 fps})
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Pond 2P: EXISTING PONDING AREA FOR 24" CULVERT
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3471_EXISTING 24-INCH CULVERT ANALYSIS Type Il 24-hr 100 YEAR Rainfall=6.00"

Prepared by ABD Engineers and Surveyors
HydroCAD® 8.50 s/n 000936 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT

infiow Area = 9.200 ac, 0.00% Impervious, Inflow Depth = 2.26" for 100 YEAR event
Inflow = 28.76 cfs @ 12.05 hrs, Volume= 1.735 af

Cutflow = 14.26 cfs @ 12.19 hrs, Volume= 1.735 af, Atten=50%, Lag= 8.5 min
Primary = 1426 cfs @ 12.19 hrs, Volume= 1.735 af

Routing by Stor-ind method, Time Span= 5.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 382.03' @ 12.19 hrs Surf.Area= 14,339 sf Siorage= 13,495 cf

Plug-Flow detention time= 6.6 min caiculated for 1.735 af (100% of inflow)
Center-of-Mass det. time= 6.6 min ( 862.1 - 855.5)

Volume Invert Avail.Storage  Storage Description
#1 379.60' 47,788 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) ._(sq-ft) (cubic-feet) (cubic-feet)
379.60 0 0 0
380.00 183 37 37
382.00 12,927 13,110 13,147
382.91 63,208 34,641 47,788
Device Rouling Invert Outlet Devices
#1  Primary 379.60' 24.0" x 46.7' long Culvert CMP, projecting, no headwall, Ke= 0.900

Outlet Invert= 379.00" S=0.0128 1" Cc=0.200
n= 0.013 Corrugated PE, smooth interior

Primary OutFlow Max=14.26 cfs @ 12.19 hrs HW=382.03' (Free Discharge)
T _1=Culvert (Inlet Controls 14.26 cfs @ 4.54 fps)
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Pond 16P: PROPOSED PONDING AREA FOR 24" CULVERT
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