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Attn: Mr. Richard Harris, Administator

16 May 2012
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Dear Mr. Harris:
As requested by the Town of South Hadley, Analytical Engineering, Inc. (“AEI”)
presents a stormwater management evaluation report pursuant to the proposed four lot
subdivision by Mr. Stephen Doyle.
It is understood that the project is subject to the Town of South Hadley Stormwater By-
Law and the technical provisions of the Massachusetts Department of Environmental

Protection.

Please feel free to call me at (413) 467-3141 with any questions or clarifications.

Very truly yours,

William A. Shaheen Ph.D.,P.E.
Analytical Engineering, Inc.

cc: Mr. E. Chapdelaine, RLS, Durkee, White, Towne and Chapdelaine, Chicopee, MA
Mr. Stephen Doyle, Owner, South Hadley, MA



l. Introduction

Presented is a discussion and analysis for the proposed stormwater management system
for Chatham Estates in South Hadley. The property is owned by Mr. Stephen Doyle who
has proposed a four lot site development designed and coordinated through Durkee,
Towne, White, and Chapdelaine Land Surveyors and Engineers of Chicopee, MA.

The proposed Chatham Estates is to be located west of Woodbridge Street approximately
500 feet south of the junction with Pearl Street in the northern part of South Hadley.

11. Site Description

The general site topography consists of nearly level rolling plains situated on former
farmland with natural drainage patterns trending to the west. The terrain was formed as a
glacial outwash plain during the draining of glacial Lake Hitchcock following the last ice
age. The USDA/NRCS soil survey of Hampshire County, Central maps the site as a
hydrologic soil group A, Windsor soil. Area topography and soil mapping are shown in
Figures 2 and 3 [1], [2].
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Figure 1. Aerial Photo - courtesy Google Earth




Figure 3. USDA/NRCS Soil Survey Map — Hampshire County Central
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Windsor series

The Windsor series consists of deep, excessively
drained soils on glacial outwash plains and terraces. The
soils formed in sandy glacial outwash. Slopes range from
0 to 35 percent.

Windsor soils are similar to Deerfield soils and in many
places are near Hinckley and Agawam soils. Windsor
soils do not have the mottles typical of Deerfield soils,
have less silt in the solum than Agawam soils, and have
less gravel than Hinckley soils.

Typical pedon of Windsor loamy sand, 0 to 3 percent
slopes, 1,000 feet northeast of the Junior-Senior High
School, in the town of Granby:

Ap—oO to 8 inches; very dark grayish brown (10YR 3/2)
loamy sand; weak medium granular structure; very
friable; common fine roots; less than 5 percent
gravel; medium acig; abrupt wavy boundary.
B21—8 to 12 inches; strong brown (7.5YR 5/6) loamy
sand; single grain; loose; common fine roots; less
than 5 percent gravel; strongly acid; clear wavy
boundary. {
B22—12 to 21 inches; yellowish brown (10YR 5/6)
loamy sand: single grain; loose; common fine roots;
less than 5 percent gravel; strongly acid: clear
smooth boundary.
C—21to 60 inches; stratified yellowish brown (10YR
5/4) sand; single grain; loose; few fine roots in the P
upper part; 5 percent gravel; strongly acid. ri

Figure 4. Scan from USDA Soil Survey
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Windsor soils are formed on glacial outwash plalr_ls and are typll'calIyNCuhr?]Lar(c:)tSsrllzocal ?c,/and
clean sands in the C horizon. These soils are of high permeability.

and gravel operations are founded in these deposits.

i i [ il series. An
A site investigation by Cold Spring Enwronment_al copflrms the Vglr::(::graic;”esg ol
independent soil investigation by Analytical Engmeermg \{va]lcs Cogtilén
soil detention basin location and concurred with previous inform .



1. Stormwater Management Concept and Design Criteria

The proposed stormwater management system at Chatham Estates has been detailed to
substantially conform to the Massachusetts Department of Environmental Protection
design standards 1 thru 10 as shown in 310 CMR 10.05(6)(k) contents of which as listed
below [5].

1. No new stormwater conveyances (e.g. outfalls) may discharge untreated stormwater
directly to or cause erosion in wetlands or waters of the Commonwealth.

2. Stormwater management systems shall be designed so that post-development peak
discharge rates do not exceed pre-development peak discharge rates. This Standard may
be waived for discharges to land subject to coastal storm flowage as defined in 310 CMR
10.04.

3. Loss of annual recharge to ground water shall be eliminated or minimized through
the use of infiltration measures including environmentally sensitive site design, low
mmpact development techniques, stormwater best management practices and good
operation and maintenance. At a minimum, the annual recharge from the post-
development site shall approximate the annual recharge from the pre-development
conditions based on soil type.

This Standard is met when the stormwater management system is designed to
mfiltrate the required recharge volume as determined in accordance with the
Massachusetts Stormwater Handbook.

4. Stormwater management systems shall be designed to remove 80% of the average
annual post-construction load of Total Suspended Solids (TSS). This Standard is met
when:

a. Suitable practices for source control and pollution prevention are identified in a

long-term pollution prevention plan and thereafter are implemented and maintained;

b. Structural stormwater best management practices are sized to capture the required

water quality volume determined in accordance with Massachusetts Stormwater

Handbook: and

c. Pretreatment is provided in accordance with the Massachusetts Stormwater

Handbook.



5. For land uses with higher potential pollutant loads, source control and pollution
prevention shall be implemented in accordance with the Massachusetts Stormwater
Handbook to eliminate or reduce the discharge of stormwater runoff from such land uses
to the maximum extent practicable. TIf through source control and/or pollution
prevention, all land uses with higher potential pollutant loads cannot be completely
protected from exposure to rain, snow, snow melt and stormwater runoff, the proponent
shall use the specific structural stormwater BMPs determined by the Department to be
suitable for such use as provided in the Massachusetts Stormwater Handbook.
Stormwater discharges from land uses with higher potential pollutant loads shall also
comply with the requirements of the Massachusetts Clean Waters Act, M.G.L. c. 21,
§§ 26 through 53, and the regulations promulgated thereunder at 314 CMR 3.00,
314 CMR 4.00 and 314 CMR 5.00.

6. Stormwater discharges within the Zone 1T or Interim Wellhead Protection Area of a
public water supply and stormwater discharges near or to any other critical area require
the use of the specific source control and pollution prevention measures and the specific
structural stormwater best management practices determined by the Department to be
suitable for managing discharges to such area as provided in the Massachusetts
Stormwater Handbook. A discharge is near a critical area, if there is a strong likelihood
of a significant impact occurring to said area, taking into account site-specific factors.
Stormwater discharges to Outstanding Resource Waters and Special Resource Waters
shall be removed and set back from the receiving water or wetland and receive the
highest and best practical method of treatment. A “storm water discharge™ as defined in
314 CMR 3.04(2)(a)l. or (b) to an Outstanding Resource Water or Special Resource
Water shall comply with 314 CMR 3.00 and 314 CMR 4.00. Stormwater discharges to
a Zone I or Zone A are prohibited, unless essential to the operation of the public water

supply.

7. A redevelopment project is required to meet the following Stormwater Management
Standards only to the maximum extent practicable: Standard 2, Standard 3, and the
pretreatment and structural stormwater best management practice requirements of
Standards 4, 5 and 6. Existing stormwater discharges shall comply with Standard 1 only
to the maximum extent practicable. A redevelopment project shall also comply with all
other requirements of the Stormwater Management Standards and improve existing
conditions.

8. A plan to control construction related impacts including erosion, sedimentation and
other pollutant sources during construction and land disturbance activities (construction
period erosion, sedimentation and pollution prevention plan) shall be developed and
implemented.

9. A long-term operation and maintenance plan shall be developed and implemented to
ensure that the stormwater management system functions as designed.
10. All illicit discharges to the stormwater management system are prohibited.



Proposed Management System

The stormwater management system design consists of a berm-protected paved area
draining into a system of discrete hooded catch basins. The stormwaters are then
conveyed to a grit separation basin afterwhich to a shallow detention/infiltration basin.
Peak stormwater flows are controlled using the hydraulic cushioning effect of the basin
volume together with a sharp-edged contracted weir at the outfall of the basin. The
overflow feeds a depressed level spreader to encourage uniform water discharge to the
earth. Soil infiltration during basin wetting has been considered and utilized for post-
construction analysis. The design described further in Appendices A and B.

It is anticipated the overflow weir will need some design refinement in the field to meet
the required stage/discharge curve due to the high aspect ratio of the weir geometry.

The basin is designed to contain the 100 year, 24 hour storm at pre-construction site
discharge flowrates.

1V. Hydrologic and Hydraulic Modeling

Components of the stormwater system are modeled using standard analytical tools. Pipe
flows were modeled using Manning's equation as an open channel, the stormwater
hydrologic generation model used the NRCS Win-TR55 software and soil infiltration
modeling used soil permeability and Darcy's Law [3].

A pre and post construction peak flow rate comparison is required to comply with DEP
Standard 2.

Both pre and post construction runoff calculations are based on a watershed area of 7
acres together with hydrologic soil group A for the Windsor type soil.

The existing agricultural field is classified as fallow for pre-construction modeling
purposes and was modified to accommodate proposed lawn areas. A maximum of 100
feet of sheet flow was used afterwhich was modeled as shallow concentrated flow. A
single subarea discharges to an outlet.

A post construction impervious region encompassing over 28,500 sqft is conveyed
directly to the pipe network. The impervious areas in include one-half of each dwellings
roof area, the paved roadway and paved driveways. A runoff curve Number ("CN") equal
to 98 was used. Here, two subareas feed two reaches one of which is the detention
structure. They then parallel flow to the outlet.

Based on available soils information a conservative soil permeability of 0.001 cm/sec
was assigned to the soils beneath the proposed basin [4]. Darcy's Law, Q =Kk i A, is used
to compute the quantity of flow infiltrated (discarded) during the flow simulation



procedure. A conservation assumption for the hydraulic gradient i=1 was used. As Win-
TR55 does not internally incorporate means to consider soil infiltration, the net flow rate
comparisons do require an extra calculation to demonstrate Standard 2 compliance.

A series of compiled numerical output from the various modeling steps are shown in
Appendix A.

V. Recharge and Water Quality Evaluation

DEP Standard 3 and 4 require a volumetric calculation to demonstrate compliance of the
subject site. Standard 3 mandates a minimum on-site recharge volume and a 72 hr
maximum drawtime period to mitigate insect infestation, while Standard 4 provides for
the settling of soil fines and turbidity enhancements.

A minimum specified basin size together with a representative minimum soil
permeability is necessary to meet Standard 3. A minimum specified water retention
volume will meet Standard 4.

Review of available soils information in Appendix C suggests a nominal four foot water
table offset from the bottom of the basin to the water table is present.

The computational analysis of the Standards are shown in spreadsheet from in Appendix
B.

VI. Evaluation of Standards 5 and 6

It is understood that Standard 5 and 6 do not apply to this project as the site is not subject
to higher potential pollutant loads nor is the site in a Zone Il of a public water supply.

Accordingly, the latest MassGIS public water supply protection map is shown below for
reference [5].
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Figure 4. MassGIS Public Water Supply Map
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VIIl. Evaluation of Standards 7 and 8

As the proposed project is not redevelopment, Standard 7 is not applicable. However,
Standard 8 will require a Stormwater Pollution Prevention Plan ("SWPPP") to the filed
by the general contractor before the commencement of construction. This permit will be
filed through the EPA, Boston office and must be posted on-site during the lifetime of
the project.

The SWPPP will detail the construction site showing proposed earth storage locations,
mitigating measures and a heavy rainfall cleanup plan. The purpose of the SWPPP is to
have an approved action plan in place prior to project commencement.

Standard good practice typically includes encircling soil stockpiles with silt barriers,
protecting catch basin inlets with filter fabric, providing filter-socks or equal inside
downgradient property lines. Frequent sweeping of the Woodbridge Street access will be
required as will dust control provisions. A description of any site dewatering methods
must also be described. The contractor will keep a working erosion control logbook per
SWPPP requirements.

Typically, the Conservation Commission may visit the site periodically to observe site
activities.

VIIIl. Evaluation of Standards 9 and 10

Standard 9 requires the Owner to employ standard sediment management techniques over
the lifetime of the project buildout. It is understood, following acceptance of the street to
the Town inventory, an Owners association will be formed whose charge will be to
manage the stormwater maintenance operations thereafter. Sheet 2 contains additional
technical details.

Good practice shall include:

1. Clean accumulated sediment form catch basins at least once each Spring.

2. Monitor silt accumulation on the detention basin, clean when 6" sediment present
or outlet structure blocked. An in-situ measurement staff rod is helpful to monitor
accumulated sediments.

3. Check catch basin hoods for damage.

4. Check grit chamber for accumulated sediment. Clean when 10% full.
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Sweep pavements of accumulated debris twice a year.

Summary:

The proposed stormwater management system for Chatham Estates has been described.
The design substantially meets the Town stormwater management criteria.

United States Geological Survey Quadrangle Maps, Mt. Holyoke Quadrangle,
1:25,000 series, 1979.

United States Soil Conservation Service, Soil Survey of Hampshire County —
United States Department of Agriculture, National Resources Conservation
Service, Win TR-55, Version 1.00.09, Aug 20009.

Cedergren, H.R, Drainage, Seepage ad Flow Nets, 3" ed., Wiley, New York,

The Commonwealth of Massachusetts, 310 CMR 10.00, Wetland Protection

X. References:
[1]
[2]
Central Part, 1981
[3]
[4]
1989, pp 31-33.
[5]
Regulations.
[6]

The Commonwealth of Massachusetts, MassGIS, Public Water Supply overlay
map.



APPENDIX A

Hydrologic Modeling Studies - Standard 2
Pipe Hydraulics - Typical Approach

Soil Infiltration Analysis

Pre and Post Construction Summary

Basin Design - Detail Sketches
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WIinTR-55 Current Data Description

--- |dentification Data ---

User: was Date: 5/15/2012
Project: Chatham Estates Units: English
SubTitle: Preconstruction Areal Units: Acres

State: Massachusetts

County: Hampshire

Filename: C:\Users\Bill Shaheen\AppData\Roaming\WinTR-55\Chatham Estates 1
pre.w55

--- Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc

Field Former crop field Outlet 7 49 .361

Total area: 7 (ac)

--- Storm Data --
Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 10-Yr  25-Yr  50-Yr  100-Yr  1-Yr
(in) (in) (in) (in) (in) (in) (in)

Storm Data Source: Hampshire County, MA (NRCS)
Rainfall Distribution Type:  Type Il
Dimensionless Unit Hydrograph: <standard>
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was Chatham Estates
Preconstruction
Hampshire County, Massachusetts

Storm Data
Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr  1-Yr
(in) (i) (in) (i) (in) (in) (in)

Storm Data Source: Hampshire County, MA (NRCS)

Rainfall Distribution Type:  Type IlI
Dimensionless Unit Hydrograph: <standard>

was Chatham Estates
Preconstruction
Hampshire County, Massachusetts

Watershed Peak Table

Sub-Area Peak Flow by Rainfall Return Period
or Reach ANALYSIS: 10-Yr 100-Yr
Identifier (cfs) (cfs) (cfs)

SUBAREAS
Field 0.07 134 553

REACHES

OUTLET 0.07 134 553



was Chatham Estates
Preconstruction
Hampshire County, Massachusetts

Hydrograph Peak/Peak Time Table

Sub-Area  Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach ANALYSIS: 10-Yr 100-Yr
Identifier (cfs) (cfs) (cfs)

(hr)  (hr)  (hn)

SUBAREAS
Field 0.07 134 553
1489 1246 12.33

REACHES

OUTLET 0.07 134 553

was Chatham Estates
Preconstruction
Hampshire County, Massachusetts

Sub-Area Summary Table

Sub-Area Drainage Timeof Curve Receiving Sub-Area
Identifier Area Concentration Number Reach  Description

(ac) (hr)

Field 7.00 0.361 49 OQutlet Former crop field

Total Area: 7 (ac)
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was Chatham Estates
Preconstruction
Hampshire County, Massachusetts

Sub-Area Time of Concentration Details

Sub-Area  Flow Mannings's End Wetted Travel

Identifier/ Length Slope n Area Perimeter Velocity Time
(ft) (ft/ft) (sq ft) (ft) (ft/sec) (hr)

Field

SHEET 100 0.0085 0.170 0.262

SHALLOW 530 0.0085 0.050 0.099

Time of Concentration  .361

was Chatham Estates
Preconstruction
Hampshire County, Massachusetts

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic Sub-Area Curve

Identifier Land Use Soil Area  Number
Group (ac)

Field CN directly entered by user - 7 49

Total Area / Weighted Curve Number 7 49
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WinTR-55 Current Data Description

--- |dentification Data ---

User: was Date: 5/15/2012
Project: Chatham Estates Units: English
SubTitle: Post Construction Areal Units: Acres

State: Massachusetts

County: Hampshire

Filename: C:\Users\Bill Shaheen\AppData\Roaming\WinTR-55\Chatham Estates 1 Post
7May12.w55

--- Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc

Impervious Pavement, ect. Reach 1 0.65 98 0.1
Field Remainder of site Outlet 6.35 50 .374

Total area: 7 (ac)

--- Storm Data --
Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr  1-Yr
(in) (i) (in) (in) (in) (in) (in)

Storm Data Source: Hampshire County, MA (NRCS)
Rainfall Distribution Type:  Type Il
Dimensionless Unit Hydrograph: <standard>
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was Chatham Estates
Post Construction
Hampshire County, Massachusetts

Storm Data
Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr  1-Yr
(in) (i) (in) (in) (in)  (in) (in)

Storm Data Source: Hampshire County, MA (NRCS)
Rainfall Distribution Type:  Type IlI
Dimensionless Unit Hydrograph: <standard>

was Chatham Estates
Post Construction
Hampshire County, Massachusetts

Watershed Peak Table

Sub-Area Peak Flow by Rainfall Return Period
or Reach ANALYSIS: 10-Yr 100-Yr
Identifier (cfs) (cfs) (cfs)

SUBAREAS

Impervious 1.62 245 3.50

Field 0.08 141 5.39

REACHES

Reach 1 162 245 350
Down 162 245 3.49

Reach 2 162 245 3.49
Down 0.15 0.29 0.50

OUTLET 022 169 584



was Chatham Estates
Post Construction
Hampshire County, Massachusetts

Hydrograph Peak/Peak Time Table

Sub-Area  Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach ANALYSIS: 10-Yr 100-Yr
Identifier (cfs) (cfs) (cfs)
(hr)  (hr)  (hn)
SUBAREAS
Impervious 1.62 245 3.50
12.10 1210 12.10

Field 0.08 141 5.39
13.98 1243 12.32

REACHES

Reach 1 1.62 245 350
12.10 12.10 12.10

Down 162 245 3.49
1212 1212 12.13

Reach 2 1.62 245 3.49
12.12 1212 12.13
Down 015 0.29 0.50
13.08 12.81 12.66

OUTLET 022 169 584
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was Chatham Estates
Post Construction
Hampshire County, Massachusetts

Structure Output Table

Reach Peak Flow (PF), Storage Volume (SV), Stage (STG)
Identifier by Rainfall Return Period
Structure

Identifier ANALYSIS: 10-Yr 100-Yr

Reach: Reach 2

Weir : DBasin

0.1(ft)

PF (cfs) 0.15 029 0.50
SV (ac ft) .08 13 .18
STG (ft) 73 114 1.63

was Chatham Estates
Post Construction
Hampshire County, Massachusetts

Sub-Area Summary Table

Sub-Area Drainage Timeof Curve Receiving Sub-Area
Identifier Area Concentration Number Reach  Description

(ac) (hr)

Impervious .65 0.100 98 Reach 1 Pavement, ect.
Field 6.35 0.374 50 Outlet Remainder of site

Total Area: 7 (ac)
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was Chatham Estates
Post Construction
Hampshire County, Massachusetts

Reach Summary Table

Receiving Reach Routing
Reach Reach Length Method
Identifier Identifier  (ft)

Reach 1 Reach 2 500 CHANNEL
Reach 2 Outlet STRUCTURE(DBasin)

was Chatham Estates
Post Construction
Hampshire County, Massachusetts

Sub-Area Time of Concentration Details

Sub-Area  Flow Mannings's End Wetted Travel

Identifier/ Length Slope n Area Perimeter Velocity Time
(ft) (ft/ft) (sqft) (ft) (ft/sec) (hr)

Impervious

SHEET 100 0.0100 0.011 0.028

CHANNEL 400 0.0050 0.015 2.00 4.00 4.444 0.025

Time of Concentration 0.1

Field
SHEET 100 0.0085 0.170 0.262
SHALLOW 600 0.0085 0.050 0.112

Time of Concentration .374



23

was Chatham Estates
Post Construction
Hampshire County, Massachusetts

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area  Number

Group (ac)

ImperviousCN directly entered by user - .65 98

Total Area / Weighted Curve Number .65 98

Field Residential districts (1 acre) A 2 b1
Pasture, grassland or range (fair) A 435 49

Total Area / Weighted Curve Number 6.35 50



was Chatham Estates
Post Construction
Hampshire County, Massachusetts

Reach Channel Rating Details

Reach Reach Reach Friction Bottom Side
Identifier Length  Manning's Slope Width  Slope
(ft) n (ft/ft) (ft)

Reach 1 500 0.011 0.005 1 1:1
Reach 2  (This reach is a structure: DBasin)

Reach End Top  Friction
Identifier Stage Flow Area Width  Slope
(ft)  (cfs) (sq ft) (ft)  (ft/ft)

Reachl 0.0 0.000 0 1 0.005
0.5 3.286 0.8 2
1.0 12.392 2 3
2.0 53.479 6 5

5.0  452.052 30 11
10.0  2539.078 110 21
20.0 15091.641 420 41

Reach 2  (This reach is a structure: DBasin)
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was Chatham Estates
Post Construction
Hampshire County, Massachusetts

Structure Description - User Entered

Surface Height Surface
Reach Area@ Above Area@ Pipe Headon Weir
Identifier Crest Crest HtAbove Diameter Pipe Length

(ac) (ft)  (ac) (in)  (ft) (ft)

Reach 2
0.11 0.083
was Chatham Estates
Post Construction
Hampshire County, Massachusetts
Structure Rating Details - Computed
Reach Pool Flows (cfs) @ Weir Length
Idendifier Stage  Storage Length#1 Length#2 Length #3
(fty  (acft) 0.083ft  ft ft
DBasin 0 0.00 0.000

0.5 0.06 0.082
1 0.11 0.232
2 0.22 0.657
5 0.55 2.598
10 1.10 7.349
20 2.20 20.786
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5M52012

Project: Chatham Estates
Reaches: (Reach 1, Reach 2) Storm: 100-Yr
C:\Users\Bill Shaheen\Desktop\Chatham Estates 1 post copy.w55

WinTR-55 Output Hydrograph

Downstream

h1
ich 2

Trial #1, Rea
Trial #1, Rea

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| - o
[=1 _L..h. [=1 _L..h. [=1 _L..h. D
[ar] (2] (2] — —
(842} a0 4

TIME (hrs)

Effect of Basin Attenuation (Reach 2 downstream)




PROJECT NAME: CHATHAM ESTATES DATE: O-May-12
PROJECT LOCATION: WOODBRIDGE STREET
SOUTH HADLEY, MA
CLIENT NAME: STEPHEN DOYLE
JOB No. 131-1104
STORM FLOW / CAPACITY -
Pipe Diameter, inches = 24 Pipe Radius, feet= 1.00
Slope (i1 0.005
Pipe Material = ADS N-12] IMaximum Flow, cfs = 78.69]
Roughness Coefficient, n = 0.012 [Maximum Velocity, fi's = 6.30]
From DMH 2 to Flared End Outlet
Angle Pipe Flow | Depth Area Perimiter | Hydraulic | Velocity | Capacity |
Degrees Depth by % (1) (ft) Radius (1/5) (c.f.5.)
(ft)
0 0 0.0 0.0000 0.00000 0.0 0.00
5 0.00 0.0 0.0001 0.08727 0.00 0.1 0.00
10 0.00 0.2 0.0004 0.17453 0.00 0.2 0.00
15 0.01 0.4 0.0015 0.26180 0.01 0.3 0.00
20 0.02 0.8 0.0035 0.34907 0.01 0.4 0.00
25 0.02 1.2 0.0069 0.43633 0.02 0.6 0.00
30 0.03 1.7 0.0118 0.52360 0.02 0.7 0.01
35 0.05 2.3 0.0186 0.61087 0.03 0.9 0.02
40 0.06 3.0 0.0277 0.69813 0.04 1.0 0.03
45 0.08 3.8 0.0391 0.78540 0.05 1.2 0.05
50 0.09 4.7 0.0533 0.87266 0.06 1.4 0.07
55 0.11 5.6 0.0704 05003 0.07 .5 011
60 0.13 6.7 0.0908 0472 0.09 7 016
65 0.16 78 0.1141 1344 0.10 9 0.22
70 0.18 9.0 0.1410 2217 012 2.1 0.2
75 0.21 0.3 0.1715 3090 0. 2.3 0.
20 0.23 1.7 0.2057 .396, 0. 2.4 0.
a5 0.26 31 0.2437 .483: 0. 2.6 0.64
90 0.29 4.6 0.2854 570, 0. 2.8 0.
95 0.32 6.2 0.330 658 0.2 3.0
00 0.36 7 0.380: 745 0.22 3.2 2

5 0.29 . 0.433 532 0.24 3.4 4

0 0.43 21. 0.490 .919. 0.26 3.5 7

5 0.46 23, 0.5504 2.007 0.27 3.7 2.04

20 0.50 25, 0.6142 2.0944 0.2 .9 2.38
25 0.54 26. 0.6813 2.1816 0.3 .0 27
30 0.58 8. 0.7514 2.268! 0.3 2 3.1
35 0.62 0. 0.824 2.356 0.35 .4 3.6
40 0.66 2. 0.900: 2.4434 0.37 .5 4.0
45 0.70 5. .978 2.5307 0.39 Ni 4.5

0 0.74 7.1 050 2.6179 0.40 .8 4]

5 0.78 2 .14 2.7052 0.42 .9 64

0 0.83 41. .22 2.7925: 0.44 Al 21

5 0.87 4 310 2.8797 0.46 .2 &1

0 0.81 45, 396 2.967 0.47 5 42

75 0.98 47.8 .4836 .054: 0.49 4 8

0 0 0.0 5708 141 0.50 5 a

5 .04 2.2 658 . 228, 0.51 .6 9,

0 .09 4.4 744 .316 0.53 T 9.

5 13 6.5 831 .403 0.54 8 0.64
200 A7 8.7 916! . 4901 0.55 .9 1.28
205 22 0.8 2.000: 57T 0.56 .0 1.92
210 .26 2.9 2.082 .665 0.57 6.0 2.54
215 .30 5. 2,163 .7 524 0. 6.1 3.15
220 .34 7. 2.2413 . 5397 0. 6.1 74
225 .38 2.3170 .9269! 0. 6.2 4.3
230 .42 . 2.3902 4.0142 0.6 6.2 4.85
235 A6 73 2.4603 4.1015: 0.60 6.2 .36
240 .50 75. 2.5274 4.1887 0.6 6.3 .84
245 52 760 25012 | 42760 06 63 20|
250 .57 78.7 2.6515 4.36332 0.6 6.3 670 |
255 .61 80.4 2.7083 4.45059 0.6 6.3 7.08
260 1.64 82.1 27613 4.53786 0.61 6.3 17.41
265 1.68 83.8 2.8107 4.62512 0.61 6.3 17.70
270 1.71 85.4 2.8562 4.71239 0.61 6.3 17.96
275 1.74 86.9 2.8979 4.79966 0.60 6.3 18.18
280 1.77 £88.3 2.9359 4.88692 0.60 6.3 18.35
285 1.79 89.7 2.9701 4.97419 0.60 6.2 15.49
290 1.82 91.0 3.0008 5.06145 0.59 6.2 18.59
205 1.84 92.2 3.0275 5.14872 0.50 6.2 18.66
300 1.87 93.3 3.0510 5.23599 0.58 6.1 18.69
305 1.89 94.4 3.0712 5.32325 0.58 6.1 18.69
310 1.91 95.3 3.0883 5.41052 0.57 6.0 18.66
315 1.92 96.2 3.1024 5.49779 0.56 6.0 18.60
320 1.94 a7.0 3.1139 5.58505 0.56 5.9 18.52
325 1.95 977 3.1229 5.67232 0.55 5.9 18.42
330 1.97 98.3 3.1298 5.75959 0.54 5.8 18.30
335 1.98 98.8 3.1347 5.84685 0.54 5.8 18.16
340 1.98 99,2 3.1381 593412 0.53 5.7 18.02
345 1.99 99.6 3.1401 6.02139 0.52 5.7 17.86
350 2.00 99.8 3.1412 6.10865 0.51 5.6 17.70
355 2.00 100.0 3.1415 6.19592 0.51 5.6 17.54
360 2.00 100.0 3.1416 6.28319 0.50 5.5 17.38
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PROJECT NAME: CHATHAM ESTATES DATE: 9-May-12
PROJECT LOCATION: WOODBRIDGE STREET
SOUTH HADLEY, MA
CLIENT NAME: STEPHEN DOYLE
JOB No.: 131-1104
STORM FLOW / CAPACITY -
Fipe Diameter, inches = 18 Pipe Radius, feet = 075
Slope (ft'ft) = 0.005]
Pipe Material = ADS N-12] IMaximum Flow, cfs = &6?'
Roughness Coefficient, n= 0.012 IMaximum Velocity, /s = 5.20]
From DMH 1 to DMH 2
Angle Pipe Flow| Depth Area Perimiter | Hydraulic | Velocity | Capacity |
Degrees Depth by % (ft) (ft) Radius (f/s) (c.f.5.)
it
0 0 0.0 0.0000 0.00000 0.0 0.00
5 0.00 0.0 0.0000 0.06545 0.00 0.1 0.00
10 0.00 0.2 0.0002 0.13090 0.00 0.1 0.00
15 0.01 0.4 0.0008 0.19635 0.00 0.2 0.00
20 0.01 0.8 0.0020 0.26180 0.01 0.3 0.00
25 0.02 1.2 0.0039 0.32725 0.01 0.5 0.00
20 0.03 1.7 0.0066 0.39270 0.02 0.6 0.00
a5 0.03 2.3 0.0105 0.45815 0.02 0.7 0.01
40 0.05 3.0 0.0156 0.52360 0.02 0.8 0.01
45 0.06 3.8 0.0220 0.58805 0.04 1.0 0.02
50 0.07 4.7 0.0300 0.65450 0.05 1.1 0.03
55 0.08 5.6 0.0396 0.71995 0.0 3 0.05
80 0.10 6.7 0.0510 0.78540 0.0 4 0.07
85 0.12 78 0.064, 0.85085 0.0, .6 0.10
70 0.14 9.0 0.079: 0.91630 0. 7 0.14
75 0.15 0.3 0.096: .98175 0. .9 0.18
80 0.18 1.7 0.115 .04720 0.11 2.0 0.23
85 0.20 EN] 0.1371 11265 0.12 2.2 0.30
a0 0.22 46 0.1605 7810 0.14 2.3 0.37
95 0.24 6.2 0.1862 .24355 0. 2.5 0.4
00 0.27 7. 0.2139 .30900 0. 2.6 0.
5 0.29 . 0.2438 37445 0. 2.8 0.68
] 0.32 21. 0.2757 .43990 0. 2.9 0.
5 0.25 23. 0.3096 50535 0.2 3.1 B
20 0.28 25. 0.3455 57080 0.2 3.2 .
25 0.40 26. 0.3832 63625 0.2 3.3 .28
30 0.43 28. 0.4227 70170 0.2 3.5 47
35 0.46 0. 0.4638 76715 0.2 3.6 67
40 0.49 2, 0.5064 83260 0.2, 3.7 .89
45 0.52 5. 0.5504 89805 0.2 3.8 212
0 0.56 7.1 0.5957 96350 0.3 4.0 2.38
5 0.59 .2 0.6420 2.02895 0.32 4.1 262
0 0.62 41. 0.6892 2.09440 0.33 4.2 2.88
5 0.65 43 0.737 2.15984 0.34 4.3 .16
0 0.68 45, 0.785 2.22529 0.3 4.4 .45
75 0.72 47.8 0.834 2.29074 0.3 4.5 .74
Q0 0.75 0.0 0.883 2.35619 0.3 4.6 4.03
5 0.78 2.2 0.932 2.42164 0.3 4.6 4.33
0 0.82 4.4 .981 2.48709 0. 4.7 4.64
5 0.85 6.5 .030 2.55254 0.4 4.8 4.94
200 0.88 8.7 779 2.61799 0.41 4.9 .24
205 0.91 0.8 252 2.68344 0.42 4.9 .53
210 0.94 2.9 1715 2.74889 0.43 .0 .82
215 0.98 5 2167 2.81434 0.43 0 1
220 .0 7 2607 2.87979 0.44 .38
225 .04 .303: 2.94524 0.44 .65
230 .07 344 .01069 0.4 .
235 10 73 .383: 07614 0.4 .2 .
240 13 75. 421 . 14159 0.4 .2 7.
245 15 76.9 4575 .20704 0.4 .2 7.5
250 18 787 401 27240 | 0 2 T.
255 .21 80.4 5234 .33794 0.4 .2 7.9
260 1.23 82.1 1.5532 3.40339 0.45 5.2 8.08
265 1.26 53.8 1.5810 3.46854 0.46 5.2 8.22
270 1.28 55.4 1.6066 3.53429 0.45 5.2 8.34
275 1.30 86.9 1.6301 3.58974 0.45 5.2 8.44
280 1.32 £58.3 1.6514 3.66519 0.45 5.2 8.52
285 1.25 89.7 1.6707 3.73064 0.45 5.1 8.59
200 1.36 91.0 1.6878 3.79609 0.44 5.1 8.63
205 1.38 Q2.2 1.7030 3.86154 0.44 5.1 8.66
300 1.40 93.3 17162 3.92699 0.44 5.1 8.68
305 1.42 94.4 17276 3.09244 0.43 5.0 8.68
310 1.43 95.3 17372 4.05789 0.43 5.0 8.66
315 1.44 96.2 1.7451 4.12334 0.42 4.9 8.64
320 1.45 97.0 17516 4.18879 0.42 4.9 8.60
325 1.47 97.7 1.7567 4.25424 0.41 4.9 8.55
330 1.47 98.3 1.7605 4.31969 0.41 4.8 8.50
335 1.48 98.8 1.7633 4.38514 0.40 4.8 8.43
340 1.49 99.2 1.7652 4.45059 0.40 4.7 8.37
345 1.49 99.6 1.7663 4.51604 0.39 4.7 8.29
350 1.50 99.8 1.7669 4.58149 0.39 4.7 8.22
355 1.50 100.0 1.7671 4.64694 0.38 4.6 8.14
360 1.50 100.0 1.7671 4.71239 0.38 4.6 8.07




29

*= unity gradient

Quick Subsurface Exfiltration Model

se d=Cla ey [ 1] KD
| a irfhr 0= 1] cf=z
A, I} acres
Leaching= 3600 aqft Leaching Pipe diarmeter 0 ft 0 chLF
Sh LF of pipe 0 ft 0 cf
Woid valurme in stone % Y z
0 0 0 0 cf 35 porosity
Time  Funoff Rate of  Tatal Infiltration wiater
Oin Soil Infiltratior CJ ot Storage Req'd
[rritz] [=F) [cF=) =] cf
1 1] 0.59 35 -35 Ok
5 1] 059 77 177 ak.
n 1] 0&9 364 <3R4 Ok
A 1] IR 53 -3 Ok
20 1] IR k] =709 Ok
a0 1] 0s3 1063 -1083 Ok
1] cf

S, Bel] SEEPAGE PROM CAMALS AMD DITCHES m

" .1 he ditch, we have Azzigned Permeability

. dé 1
V=& = z/er + awioer k= 0005  crisec
od k = 14173 fiday = 0.0001B4042 fit=ec

afllriltl1|i|4llllll- W;yg%%ﬁmsiﬁ.ﬁ%w?

Fia. %3

k = 0.005 crrfzec
Congervative

Seepage Analysis — Infiltration. Note flared streamlines increases effective area.
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Project Summary

Pre Construction Peak Flow 100 year storm =5.53 CFS

Post Construction Peak Flow = 5.84 CFS
- 0.59 CFS (Soil infiltration)

= 5.25 CFS

Conclusion:

Standard 2 is met
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Recharge Analysis

Water Quality Analysis

APPENDIX B

Standard 3

Standard 4
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Stormwater Spreadsheet

Standard 3 - Recharge

33

Exampls: Assume a one (1) acre undeveloped site. Assume 75% impervious area is proposed (0.75-acre). The soils are classified as Hydralogic Soil Group “A ~
An infiltration basin is proposed to meet Stormwater Standard 3. Determine the storage volume of the infiltration basin, using the Static method.
Solution: The Regquired Recharge Voiume is based on 0.60-inches (see Table 2) of runoff. Using Equation (1)

Site=
HSE A Rv = Fx impervious area _
B (Fusra)x (mpervious area) HYNI?RCC?LOGIC soﬁ?ﬁ?ﬁm cronm
Rv = [(0.6 inches/12 inches/faot) [[(0. 7 5-acrs) (43,560 square fest/acrs)] SOIL TYPE FACTOR (F)
Rv =1,633.5 cubic feet or 60.3 cubic yards | sand 0.6.Inch T
Salve for reguired volurne T T =
Static Method Yolumne = F = Impervious Area ™ [1F112 in) < silty loam
D clay
Table 2.3.2: Recharge Target Depth by Hydrologic Soil Group
Step 3 F= 05 inches  |from Table 232
Impervious Area = 28500 sf Computed For site
Dirension check ili3 16t
Yolume = 1425 cf required volurmne \\ 12, 0K
Provided: |
Detention Basin 30" x 80° (@ 06" depth” 24I][I|sf

Salution: The Rawls infiltration rate is 2.41 inches/hour for loamy sand (See Table 3)
Assurning the infiltration rate is constant, the time to drawdown the 1620 cubic Feet Required Pecharge Yolurne would be;

Time grawdown = (Required Recharge Volume in cubic feet as determined by the Static Method)(1/Design Infiltration Rate in inches per hour)(conversion for inches to feet)(1/bottom area in feet)

Time grawazen = (1620 cubic feet)(1/2.4 inches/hour)(1 ft/12-inches)(1/200 square feet)

gz = 405 hours
\ hach
ft hr i
TR BH O

Time gy

b q

Sholve for drawdown time, T

Drawdown Time
T = Wolurne = [¥1] 7 [¥4) = [12irf1 ft]

Step 5
Yolurne = 1425 cf from above
I= 241 inchesthr Loamy Sand  Fiawl's approach, assumes hydralic gradient of 1
= 2400 =f [bottorn area anly)
T= 30 hours DK must be < 72 hours

Texture Class

NRCS Hydrologic Soil

Infiltration Rate

Group (HSG) Inches/Hour
Sand A 8.27
Loamy Sand A 241
Sandy Loam B 1.02
Loam B 0.52
Silt Loam C 0.27
Sandy Clay Loam C 0.17
Clay Loam D 0.09
Silty Clay Loam D 0.06
Sandy Clay D 0.05
Silty Clay D 0.04
Clay D 0.02

Table 2.3.3: Rawls, Brakensiek and Saxton, 19821
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Stormwater Spreadsheet

Standard 4 - Water Quality

Note: 44% TSS Pretreatment Removal required - see Standard 5

INETRUCTIONS:
1. Compiek Ble Bocks

2. in BMP Colurm. Click on Slue Cell i Actae Dron Down Ments
3. S=ect EMP from the Drop Down Menu

Location: [chamam esmms. |

B = o E E
TS5 Removal Starting TSS Amount Remalining
BMP! ate? Loag: Femoved (G50 Load (D-E
"5 .00 100 .00 1o
Deep Sump and Hooded
Catch Easin Bze 1,00 528 57E
Mate:
g Bediment Trap (Foreba; 0.2 D.7E o010 058
TS5 Removal
500 n.ea 500 ne8
Q/Eﬁfswd\év:[i?:_ ﬁ aoe ! sn 00 e
LIS SR e i

Total TSS Removal =|

Projct
Prepared By: [Ecwas “Eguais remeining jozd from reous BME (5
oate:f which anmrs e SME
EMF From Tabe on Fage 17 of MASSDEF Stormwaisr Mgt POICy HIRIDSSK Uoisme 1

Z. TS5 Removal Rl Wom TADE of PAgE 1-7 ST T MasSDEF SHrmasEr Mgy Py, volime 1

Deterrninie whether 12" or T* water depth required for analvsis.

Excomple for I-tnch Dpp: Assume a two (2) acre site. One (1) acre is to be developed for a retail store and parking lot.

Solution: The Reguired Water Quality Volwmne is determined for the impervious surface

The parking lot iz proposed to have 50 parking spaces, and generate less than 1,000 vehicle tripsdday. The discharge i= proposed to be directed to a wetland resource area that iz a cold- water fisher,.
& cold -water fishery is defined as a critical area by the ‘Wetland Regulations. The Required 'water Quality “Yolume i= to be directed to a filtering Bioretention &rea that is not designed to infiltrate
Cretermine the Required water Quality Volurme,

Vg = (Dwp/12 inches/foot) * (4 pgp * 43,560 square feet/acre)
Volume Sizing VPwg = (l-inch/12 inches/foot) * (1 acre * 43,360 square feet/acre) Water Quality Depth: one-inch For discharges within a Zone |l or Interirm Wellhead Protection Area,

Vg = 3630 cubic feet to or near another critical area, runoff frorn a LUHPPL, or exfiltration to soils with infiltration rate greater than 2.4 inchesthour or greater;
Y4-inch for discharges near or to other areas.

Vay= Dy " (2R = A,

Dimension check \ 15t Fft
= 0% im i oK

D

By = 28600 sqgft frorn rmeasuremnents

Vie= 1188 cf cornpare result with Standard 3
Provided: I I

Detention Basin] Yolume before weir flow | |
0.5" x 40" x 90° = 1,800 CF, OK

Conclusion:

Standard 3 is met

Standard 4 is met



Subsurface information

Appendix C
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AEI

W. Shaheen

Supplemental Soils Investigations

E. Chapdelaine

15 May 2012

Use hand auger and driven soil probe
Location: Within proposed detention basin

B-1

24-72”

24-48”
48-72

C-M Sand, 5YR5/4
Dry @ 72”

C-M Sand, 5YR5/4

Med. Sand 5YR5/4
Strata interface interruption mottles at 48”
Dry at 72”

&F
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COLD SPRING ENVIRONMENTAL * FORM 11 - SOIL EVALUATOR ‘FORM
> CONSULTANTSINC _ _ Page 1 of 3

ALANE WEISS MS RS LSP
Licensed Site Professional
Registered Sanitarian
Hydrogeologist

*Wetland Consults
+Soil and Water Testing

President 3 Bite Tnvestiagtions P | e
350 Old Enfield Rd. '%LEccSﬂ;titlm Tosteand Date: 1)~/7~2¢?/
Belchertown, MA 01007 -Septic Designs
(413) 323-5957 & 3234916 (FAX) “Title 5 Inspections :
stweiss@chaornet Commonwealth of Massachusetts
S Mud] , Massachusetts
- Soil Suitability Assessment for On-site Sewage Disposal
Performed By: A \WJess ) A , o Date: N=IRZe"’
Witnessed By: S .« Hed - ? Eotl
1 Lootion Address or ﬁqbif]ﬂ(‘t 1“; Ff‘-’ Owrer's Name, /o KP‘/'} it’b/% ]
Lot £ ‘( 1 Addrexs, and tJ) ((é_r t/ 3_,_
oFF Wbedlbndse ST Ten 1 cod 0T 3¢
Q< Poer| LA
}\Iew Cconstruction B/Repair ] i He.d/v.,?, amA . |

Of’ﬁce Review
Published Soil Survey Available: No [ Vs 1

Year Published . Publication Scale : Seii Map Unit
Drainage Class : Soil Limitations

Surficial Geologic Report Available: No 7 ves UJ

Yeear Published : Publication Scale

Geologic Material (Map Unit) . S

La;:dfom}

Flood Insurance Rate Map:
Above 500 vear flood boundary No Lves [
Within 500 year flood botndary Mo {Fves [

Within 100 year flood boundery No EH¥es [

Wetland Area:
National Wetland Inventory Map (map unit)
Wetlands Conservancy Program Map (map unit)

Current Water Resource Conditions (USGS): Month '
Range :Above Normal [(HAormai Llpetess Nommt [

Other Refereﬁoes Reviewed: . R

BfL] Lotvs  pec Llocad i P):) C\/\q(X'L(’(CU*Q 1216 s

DEP APPROVED FORM . 121072/98




FORM 11 -'SOIL EVALUATOR FORM

Page 2 of 3
Location Address or Lot No. Lpt A1 ls 474
On-site Review
Deep Hole Number__ 12172 Date: i l VR Time: Greo oo Weather CLufﬂb Yo,
Location (identify on site plan) e . S
Land Use .. Nee. o) S!ope {%)__ . Sun‘ace Stones N"
Vegetation __f%x33¢ % ;
Landform . /r;fﬁ\ o ( ({ar—< A—“ '}"L\
Position on landscape {sketch on the back] . ..
Distances from:
P
Open Water Body 2c2 ‘t feet Drainage way ..9¢ 7 fest
Possible Wet Area _26€ 't _feer Property Line _2¢ 4 feet
Drinking Water Well _i©® '+ {feet Other
- - T
DEEP OBSERVATION HOLE LOG
Depth from Soil Horizon "Soil Texture Soil Color Soil Criner
Surface {Inches) (USDA) (Munseil} Moting {Structure, Stones, C:oufde-s Consistency, %
o ravei;
3 8
0% | & Dp LEVE R - Crabote.
-t s | Ao | lyesk = El
i L
/ -ée {FA \ -
2 -1 c'é C.\ ‘0‘1.{{"‘}6 31__0 q?/gr g SMLQ. Leowe,
' #,'am—l&r-
L ~ Cna'Yote .
oo . Q&L._ hﬂ by a3l F !
!l“ ) "~ S— [= 6 '3
©15 - B a5k E Sm |
s | G 4"' ' : d’ .
25 -l s C. low-‘*lb -13;4;&‘& — . Dem LL}Looﬁu? ¢ qﬂ“‘l
. 16" .
—
TMINIMUM OF Z HOLES REQUIRED AT EVERY PRO :< DISPUSAL AREA )
X, i
Parent Mazterial {geolgglc} Dy’v\\“’q'-e\,] (ktl"ﬂ d"’( h\ DEmDBEdrOCk: llfD -..i‘.zl;

<
Deothto Groundwater: Standing Water in the Hole: l\’ v Weeping from Pit Face: l\)%\‘f.

1
Estmated Seasonal High Ground Water: “{Jt \

2 D—?—é‘vﬂs ‘”j’-" Treric hgcg,qd !Z(c,umf N Pesad Behoee, \

i
% | I
DEP APPROVED FORM - 12/07/95 (




FORM 12 - PERCOLATION TRST

Ler Yo = wuiw

COMMONWEALTH OF MASSACHUSETTS
S -Hoc((lj . Massachusetts

R

ocation Address or Lot No.

Percolation Test”

Date: .. ..

Time:, o

o [\

Observation Hole # | \191‘ £ 38,
|- Ya (= YA

Depth of Perc v

7 7

Starf Pre-soak

COoLD G.3a
End Pre-scak i i
¢S ppTi B q'..._f\*"
Time at 127 "
{8 (o ays
Tims a1 §°
9.1k a0 944
Time a1 67 |
ks Yo
- Time (87-87)
4y Z2- g
Rate Min./inch
B L2 ‘&2

* Minimum of 1 percolation test must be performed in both the primary area AND
reserve area

Site Passed 1 Site Failed [

Performed By: £ m Ldﬁ%ﬁ V=
; T

Witnessed By:  Shaw 4 Heg-4
(

5.0Fse}y 3o ESHGW
&‘ T:‘é JC C/\ Df{)r fi,&.}

CommeniS: . mowen

i

@ = d)-“-‘{ lwi LA v~ B

DEP APPROVED FORM - 12/07/95




FORM 11 - SOIL XVALUATOR FORM
Page 3 of 3

'{'i-ﬂ: wcg,(“)-’!aad ‘5}5, <. Hﬁr{,‘f’(jj
Location Address or Lot No. _ Lafs “B

Determination for Seasonal High Water Table

Method Used:

[ Depth observed standing in observation hole ... . inches
D Depth weeping from side of observation hole.. . . inches
B/Depth to soil mottles .i10°.. inches
[ ] Ground water adjustment ... feet -
index Well Number ... Reading Date ... index well level
Adjustment factor ... ... Adjusted ground water level ... ... ...

Depth ot Naturallv Occurring Pervious Material

.
ks

Does at least four feet of naturally occurring pervious material exist in all areas
observed throughout the area proposed for the soii absorption system? _y«5

If not, what is the depth of naturally occurring pervious material?

Ceriification

| certify that on j;-é, 45 {date) | have passed the soil evaluator examination
approved by the Department of Environmental Protection and that the above analysis
was performed by me consistent with the required training, expertise and expeftence
described in 310 CMR 15.017.

Signature ;/4 —— Date ff// z/u

/

ALAN [, WSS
REE. #933

DEP APPROYED FORM - 12/07/95




AL Al SRR D SR SE SR SR, e S S e

Page 3 0of 3

o FL,
; i L1 Y Cb o
Location Address or Lot No. (a4 (R’ Woe ‘?J?e N

Determination for Seasonal High Water Table

Method Used:

[ Depth observed standing in observation hole...... . inches

D Depth weeping from side of observation hole ... . inches

D Depth to soil motties . .. inches

[ | Ground water adjustment ......... feet
index Well Number ... Reading Date .......... Index well level
Adijustment factor ........ Adjusted ground water level ... .o

Depth of Naturally Occurring Pervious Material

g
- % o 4 T = - R Sl P |

Does at least four feet of naturally occusring pervious material exist In ail areas

observed throughout the area proposed for the soii absorption system? ..~

If not, what is the depth of naturally occurring pervious material?

Ceriification

| certify that on {date) | have passed the soil evaluator examination
approved by the Department of Environmental Protection and that the above analysis
was performed by me consistent with the required training, expertise and expefnence
described in 310 CMR 15.017.

Signaturé Date

b

DEP APPROVED FORM - 12/07/95
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FORM 11 - SOIL EVALUATOR FORM
Page 2 of 3

I i
Lf_‘J‘T a3 o
Location Address or Lot No. Y| B - Uma‘bn%é 54 -

On-site Review

v

' . ; ) o
Deep Hole Number_3*Y__ Date: U3l Time: 10" 30 Westher (kS ¥OC

Location (identify on\sfte plan) i T ——
Land Use_. N@QM‘)“*' Slope (%)t ____ Surface Stones NoT b5
Vegetation ‘j k|

Landform Kﬁﬁ?‘*&-ﬁw {D’H'r\\:

Position on landscape {sketch on the back) . ..

Distances from:
Open Water Body _2ce ‘t feet Drainage way _ 50 't feet

PP | A 5 - &
Possible Wet Area __<€9 | {est Property Line 204 feet

Drinking Water Well _1D8 '} feet Other

DEEP OBSERVATION HOLE LOG’
Depth from | Soil Horizon ‘Soil Texture Soii Coior Soii 01:1;: ) .
Suriace {Inches) {UsDa) {(Munseil} Moziing {Szuciure, S:cnes.gouid_ers, Consistency, %
iravei] |
5 i b ot Pp 6(__, ID.“_}IL . al
/I)"‘Z? r!‘:;- ) Bug . ')’.'-"5 la«m‘il& .-,C‘ 6MUQ Leoss
: y
o of il ’ 104 I‘LG/G 120
=¥ rZ[' ‘ &> 7-9”57% = Sﬂd(,c: I'Dofo ?Mr
'--Do S—D .
o ﬂp Fsu w0, ~Fralsle
o9
“s onath o B Bk b
5 27" Bw rs G , oS
" [ qu v 2
23" 126 ! & £2 H‘/L 12.0 sty Sl , (@ be[
; Loose.
T IAINIMUM OF 2 HOLES AEQUIRED AT EVEARY PROFPUSED DISPUSAL AREA )
- (>

Parert Marerial {geclogic) () VM@L\ . DepttnoBedrock: {2¢ I
Deoth 1o Groundwater:  Standing Water in the Hole: No + - Weeping from Pit Face: N T
Estmated Seasonai High Ground Water: 122" \ 2 s

3 2 Veo ‘GC:: L —Treucly br S ei/t.'—' g Re et “Pa.!w\.\'\ ¥ ‘

% - r
DEP APPROVED FORM - 12/07/95 {




FORM 12 - PERCOLATION TEST

: ' o<
Lacaton Address or Lot No. Y% Woeelbadge T
A% We 3

COMMONWEALTH OF MASSACHUSETTS

5 i "‘{qcfﬁ

Percolation Test’

| Date: . .l'.|_-, I'?-[ ol

, Massachusetts

Time:,

10 o -

Observation Hole #

>

Y

Depth of Perc

\.]b

W

v€

Starf Pre-soszk

|o'oe

(o:te
£nd Pre-scax
1045 o0 YS
Time at 127
105 w. b
Tims at 87 ,
10.\¢ lo: Y6
Time at 87 .
lo 1 IO YR
Time (87-8%)
iy ez
Rate Min./inch z 2 Lot

i

* Minimum of 1 percolation test must be performed in both the primary ares AND

TESETVE area.

Site Passed 'IE/SiteFailed D

Performed By: -Q! an LLJ( '}“5’_5 ﬁf

3 |
Witnessed By:  Drpons Hah Bl

Comments: ¥ bl %

i

DEP APPROVED FORM - 12/07/95
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FORM 11 -"SOIL EVALUATOR FORM
Page 2 of 3

Location Addressor Lot No. 5+6 Lol £,

Lvocl ordge Vo

On-site Review

w

Deep Hole Number_14.2 .. Date: ll..jl:?:l YU Time: _ltee Weather CradsS .. @ =

Lecation (identify on site plan) e L e
Uand Gen Eild . Slope (%)_._\_____Surface Stones __ M7 o965~
Vegetation . &S 5 P

Landform . /{.-/iem,e &@M )(ffz‘t) .

Position on iandscape (sketch on the back) . ..
Distances from:
Open Water Body
Possible Wet Area
Drinking Water Well 100 "4 feet

100'* feet Drainage way _ 52 + feet

_100 4 fest zo 4 feer

Property Line
Other

Howpn Use Tt DeSiau | —

—_—

=

. - _ -
Lj DEEP OBSERVATION HOLE LOG
Deens
R o ot | | | i
Depth from Soil Horizon Soil Texwurs Soil Color Soil Ciher )
Suriace {inches) {USDa) {(Munseil) Momiing {Structure, Siones, Bouiders, Consisiency, %
Gravei]
< o-8" Qp Foc 104 231> —‘p“‘k’:ae-
— =L, Sad
o gﬁ,g"&. B(_.LD : -Cs lov ez !"@ go ¥ £ :
‘f‘S‘A /8""'",?0’ N C—'l C'S )‘DI-HL'// ;.f".Q_S&J_ . Sﬂoﬁ f_g_‘m(}lqm\.lar
NS - o o R PO Aoy
gl T e e tgf Sor< &6 w5
104312
L |o-r” Dp | e ; =
" ] [ =
= |io'-2)" A oo =, ;e S
‘x-"/ Z . P ; qr{" y/‘ _
! - t v
A4 [20 C..«] CS ?Z__ = G 5“.90, Coese qnﬂJN “
CA. _ . S . A5k T4l 5% cublles
A0 £5¢ . .
o-Ie LI ¥ e e ¥
\ h’"ZZ” Z 3% C;. ’ Ze Sa"-ﬂ &5 B .G)'Sée ‘10'{@?
22" - cS
TMINIMUM OF 2 ROLES AEQUIRED AT EVERY PROPCScD DISFUSAL AREA ]
4 T
Parent Marterial {geclogic) DepthioBedrock: 1_20"' 5 -
Deoth to Groundwater:  Standing Water in the Hole: 25 7108 i Weeping from Pit Face: / 62 -
Estimated Seasonal High Ground Water: Fo-27 " \

DEP APPROVED FORM - 12/07/95

\




FORM 12 - PERCOLATION TEST

{.acation Address or Lot No. LeT C. (5—1#(,') wa.ﬂk S
{

COMMONWEALTH OF MASSACHUSETTS
o A, c_ﬂv . Massachusetts

Percolation Test”

Dags: ., ,u[‘;} ,” Time: 1035

Observation Hole £ ! P
5 T

Depth ot Perc - .
Y2 Yy
Siart Pre-soszk
10.35 .  tewnp /6" SD
End Pre-scak i ~ot
8.5 HeLd 1n.os—
Time a1t 12° . :
[0 .52 Hzf Iw.os
Time a1 §7 ' .
: lo 5% ] . o
Time at 67 ,
_ 10.5¢ . o2
Time (87-8") L, _
i 2 | ez
Rate Min./inch
“2 a2
i

" Minimum of 1 percolation test must be performed in both the primary area AND
reserve area.

Site Passed D/ Site Failed D

Performed By: _Q[ au U_Jﬁfjvﬁ s

I

Witnessed By:  Shoaw  Pde bof,

Comments: .o oo

T AN O TR SR A AR

DEP APPROVED FORM - 12/07/95




LV JANITAE A4 AINT AR A ) 4 A s A A WS AN A LFANYA

Page 3 of 3

Location Address or Lot No. “)--rf; S 4 . oodbhdpe Sr

Determination for Seasonal High Water Table

Method Used:

[ Depth observed standing in observation hole...... . inches
%yth weeping from side of observation hole .. . inches
Depth to soil mottles 7"" inches
[ ] Ground water adjustment ... feet
index Well Number ... Reading Date ... index well leve!

Adjustment factor ... ... Adjusted ground water level ... o

Depth of Naturally Occurring Pervious Material

i

- - P i 2 . - A TR e
Does at least four feet of naturally occurring pervious material exist in at! areas
observed throughout the area proposed for the soii absorption system? _y~£35

—

If not, what is the depth of naturaily occurring pervious material?

Certification

| certify that on Sure 95 {date} | have passed the soil evaiuator' examination
approved by the Departmént of Environmental Protection and that the above analysis
was performed by me consistent with the required training, expertise and experience
described in 310 CMR 15.017.

Signature A;Qg/—’—’— Date It \\“?‘ ,“

ALAN T WLISS
RLE. #9233

b

DEP APPROYED FORM - 12/07/95




Location Address or Lot No.

Deep Hole Number_:]i Date: L1z

Location {identiny‘on site plan) A

el

Land Use .

18

FORM 11 - SOIL EVALUATOR FORM
Page 2 of 3

Wooe “M a{«é

{
La i D. ST .

On-site Review

~

Time: __\1Y0&2  Weather _Cini0S. Y998

Slope (%)___i__. Surface Stones NeT b5 .

Vegetation . {V2eSze

Lo Tl b

Landform ..

Position on landscape {sketch on the back) . .. P ow oA B

Distances from:

Open Water Body

160 ‘tieer

Possible Wet Area _102 ‘% fesr

Drinking Water Well _ioe & feet

Drainage way .S ' % feet
2¢ '+ feet

Other . ... .

Property Line

DEEP OBSERVATION HOLE LOG”

i

Depth from Soil Horizon "Soil Texture Soil Color Soil Cner ) R

Suriace {Inches) {UsSDA} {Munseail} Mording {Structure, Sicnes‘gould;rs. Consistency, %
sravet;

o -fo" A Fse | ioqesh ~Cralde -

iy i . -
“) 2 "5«..“ ,g;'.d r‘) ”;'Tﬂ D’%’ — C S;-\r_ﬁ¢

. E !
18" e <, f&‘._.,;;f/c /1 L coase SAl + Gr2eed /
J'QII“T/‘E ___‘T__AH’U«;—Q!"?‘Q. ) C)Qnular‘ (=1
v - lc ¥ 'ﬁ ?f)(_ iﬁ}l.tp,'; ’2,_
(O ~Zp M &t‘j pﬁ Io‘“q.,i/q \/ d
212z c. q. iG‘I.i‘ffe i ¥ Swv-( 48 alore~e
e e iy
?—‘i‘h: )‘/]5

Parent Material {geclogic)

Deoth 1o Groundwarter:

TMINIMUM OF 2 HOLES REQUIRED AT EVERY FROPOSED DISPOSAL AREA

ﬂ‘(ﬁ\v\;‘ e\

TR
12245

Estimated Seasonal High Ground Water:

Standing Water in the Hole:

DepttnoBedrock:
;d()i-,- Weeping from Pit Face: NC‘ T

" :
\

DEF APPROVED FORM - 12707/95




FORM 12 - PERCOLATION TEST

LLac3tion Address or Lot No. ‘ | ]Cgcl@&‘(c{.@ 57
\

COMMONWEALTH OF MASSACHUSETTS
S Hacuj . Massachusetts

Percolation Test”
Date: “/a’}[f Time:, ’ ’ . '5" 3
Observation Hole £ 5 ,
Depth of Perc , :
He i s o
Stari Pre-sosak _
7 - T i 1%
End Pre-scak N | ‘
_11.50 W\ 3%
Time a1 127 . ;
. i1 Wi ;
Timz at S | .
I, %2 ] isS
Times &t 67 L
A 10,33
Time (87-6") i i 55
Rate Min./inch ,
1 <2 L o~

* Minimum of 1 percolation test must be performed in both the primary area AND
reserve area.

b

Site Passed M Site Failed L]

Performed By: .Q[ n LJ&% £§
™ ]
Witnessed By: ez Mcw’-k]_ [2en-

COHENES: o

i

AR B A NS R N v

DEP APPROVED FORM - 12/07/95




A S e LT A d 1A PRl el W

(f(--rsZ 3

Location Address or Lot No. i@t D o Uaxﬂbﬂfm
7

Determination for Seasonal High Water Table

Method Used:

L] Depth observed standing in observation hole ...... . inches
D Depth weeping from side of observation hole... . inches
[ 4 Depth to soil mottles . 116" inches
D Ground water adjustment ... feet -

index Well Number ... Reading Date ... Index well leve!

Adjustment factor ... ... Adjusted ground water level ... ...

Depth of Naturally Occurring Pervious Material
Does at least four feet of naturally occurring pervious material exist
observed throughout the area proposed for the soii absorption system?

[f not, what is the depth of naturaily occurring pervious material?

Certification

= A AR A SANTA

Page 3 of 3

]
i

in &l areas

WY

—

| certify that on \'Tw"e ( 95 {date) | have passed the soil evaluator examination
approved by the Department of Environmental Protection and that the above analysis
was performed by me consistent with the required training, expertise and expefience

described in 310 CMR 15.017

Signature "\J"'/‘———* Date 1l Il'?'/”

e

DEF APPROVED FORM - 12/07/95
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