
 1

 
 
 
 
 
 
 
Stormwater Management Evaluation and Design 
 
 
 
 
 
 
Chatham Estates 
Mr. Stephen Doyle  
Off Woodbridge Street 
South Hadley, MA  01075 
 
 
 
 
 
 
 
16 May 2012 
 
 
 
 

Preliminary – for Planning Board Review Only 
Not for Construction 

 
 
 
 

 
 

Analytical Engineering, Inc. 
Consulting Engineers 

Granby, MA  0103 



 2

Analytical Engineering, Inc. 
Consulting Engineers 

49 South Street,  Box 153, Granby, MA  01033,  (413) 467-3141 
Newburyport, MA  01950 

 
• Structural and Applied Mechanics 
• Geotechnical 
• Environmental 
• Geohydrology 
• Earth Resources 

 
Town Hadley Planning Board  
Town Hall 
125 Main Street  
South Hadley, MA 01075 
Attn: Mr. Richard Harris, Administator 
 

          
        16 May 2012 

          File: EC-1-12 
 
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 
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I. 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. 
 
 
 
II. 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]. 
 
 
 

 
 
 

Figure 1.  Aerial Photo - courtesy Google Earth 
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Figure 2.  USGS Topographical Map Exerpt – Mt. Holyoke Quadrangle 
 
 
 

 
 
 

Figure 3.  USDA/NRCS Soil Survey Map – Hampshire County Central 
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Figure 4.  Scan from USDA Soil Survey 
 
 
 
Windsor soils are formed on glacial outwash plains and are typically characterized by 
clean sands in the C horizon.  These soils are of high permeability.  Numerous local sand 
and gravel operations are founded in these deposits. 
 
A site investigation by Cold Spring Environmental confirms the Windsor soil series.  An 
independent soil investigation by Analytical Engineering was conducted at the proposed 
soil detention basin location and concurred with previous information. 
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III. 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]. 
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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. 
 
 
 
IV. 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 = k i A, is used 
to compute the quantity of flow infiltrated (discarded) during the flow simulation 



 9

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 II 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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VII. 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.   
 
 
 
VIII.  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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5. Sweep pavements of accumulated debris twice a year. 
 
 
 
IX. Summary: 
 
 
The proposed stormwater management system for Chatham Estates has been described.  
The design substantially meets the Town stormwater management criteria. 
 
 
 
 
X. References: 
 
 
[1] United States Geological Survey Quadrangle Maps, Mt. Holyoke Quadrangle, 

1:25,000 series, 1979. 
 
[2] United States Soil Conservation Service, Soil Survey of Hampshire County – 
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[3] United States Department of Agriculture, National Resources Conservation 

Service, Win TR-55, Version 1.00.09, Aug 2009. 
 
[4] Cedergren, H.R, Drainage, Seepage ad Flow Nets, 3rd ed., Wiley, New York, 

1989, pp 31-33. 
 
[5] The Commonwealth of Massachusetts, 310 CMR 10.00, Wetland Protection 
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[6] The Commonwealth of Massachusetts, MassGIS, Public Water Supply overlay 

map. 
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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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                                              WinTR-55 Current Data Description 
 
 
                         --- Identification 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) 
-------------------------------------------------------------------------------- 
    3.0         3.9            4.5            5.2             5.9           6.4            2.5      
 
 
Storm Data Source:              Hampshire County, MA  (NRCS) 
Rainfall Distribution Type:     Type III 
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)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
    3.0         3.9              4.5          5.2              5.9          6.4           2.5      
 
 
Storm Data Source:              Hampshire County, MA  (NRCS) 
Rainfall Distribution Type:     Type III 
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      1.34      5.53 
 
 
REACHES 
 
OUTLET          0.07      1.34      5.53 
 
� 
� 
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� 
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)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
Field           0.07      1.34      5.53 
           14.89     12.46     12.33 
 
 
REACHES 
 
OUTLET          0.07      1.34      5.53 
 
�� 
was                            Chatham Estates 
                               Preconstruction 
                       Hampshire County, Massachusetts 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
Field            7.00     0.361        49     Outlet    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 
 
 
                         --- Identification 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)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
    3.0          3.9          4.5           5.2              5.9             6.4           2.5      
 
 
Storm Data Source:              Hampshire County, MA  (NRCS) 
Rainfall Distribution Type:     Type III 
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)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
    3.0         3.9         4.5         5.2         5.9         6.4         2.5      
 
 
Storm Data Source:              Hampshire County, MA  (NRCS) 
Rainfall Distribution Type:     Type III 
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      2.45      3.50 
 
Field           0.08      1.41      5.39 
 
 
REACHES 
Reach 1         1.62      2.45      3.50 
    Down        1.62      2.45      3.49 
 
Reach 2         1.62      2.45      3.49 
    Down        0.15      0.29      0.50 
 
 
OUTLET          0.22      1.69      5.84 
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� 
� 
� 
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)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
Impervious      1.62      2.45      3.50 
           12.10     12.10     12.10 
 
Field           0.08      1.41      5.39 
           13.98     12.43     12.32 
 
 
REACHES 
Reach 1         1.62      2.45      3.50 
           12.10     12.10     12.10 
    Down        1.62      2.45      3.49 
           12.12     12.12     12.13 
 
Reach 2         1.62      2.45      3.49 
           12.12     12.12     12.13 
    Down        0.15      0.29      0.50 
           13.08     12.81     12.66 
 
 
OUTLET          0.22      1.69      5.84 
 
� 
� 
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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      0.29      0.50 
  SV (ac ft)       .08       .13       .18 
  STG   (ft)       .73      1.14      1.63 
 
 
� 
� 
� 
was                            Chatham Estates 
                               Post Construction 
                       Hampshire County, Massachusetts 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     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)             (sq ft)    (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 
                                                                        ======== 
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� 
� 
� 
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       51  
          Pasture, grassland or range         (fair)    A          4.35       49  
 
          Total Area / Weighted Curve Number                       6.35       50  
                                                                   ====       == 
 
� 
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� 
� 
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) 
-------------------------------------------------------------------------------- 
  Reach 1       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      Head on    Weir 
 Identifier     Crest      Crest      Ht Above    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 
              (ft)       (ac ft)        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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Effect of Basin Attenuation (Reach 2 downstream) 
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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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APPENDIX B 
 
 
 
 
Recharge Analysis  - Standard 3 
 
Water Quality Analysis - Standard 4  
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Conclusion: 
 
Standard 3 is met 
 
Standard 4 is met 
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Appendix C 
 
 
 

Subsurface information 
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Supplemental Soils Investigations 
 
 
 
AEI 
W. Shaheen 
E. Chapdelaine 
 
 
 
15 May 2012 
 
Use hand auger and driven soil probe 
Location:  Within proposed detention basin 
 
 
 
B-1 
 
24-72”  C-M Sand, 5YR5/4 
   Dry @ 72” 
 
 
 
B-2   
 
24-48”  C-M Sand, 5YR5/4 
48-72”  Med. Sand 5YR5/4 
   Strata interface interruption mottles at 48”  
   Dry at 72” 
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It ~'A .1~V\fL~~2-1 I
j

O-g~ he... II- p - rf<.£< \o1..e.., I,i, IJ ~5 ~,j) ~S~" j~ - 2:0/ ,"_. to"niL':> I~: -
.(1 II &,S IO'I~ 1fi81 1\0

11
-' f IZ- - (70 C- I -C. $"",,,0....+.C'f{ilkj L oo"..R, !\.

I I t,.~t~.
I

o "/i>
if ! r>L A() .-~It~-

I
10\j (L-312..

d - j::'~s~~;10 "-~5 r.; ~~ 10'1lt'i~
'1\ tI

1~"l(L->JI(,
tl . l,r'25 - i1c C-S' L, '4, S'1 {l."5/(( .- L· S"", ,L..oo'X' .. qlHl-'

no"
- J

----

J . F F

(\

MIN1MUM OF- 2 HOLt::::> Af:QUiReD AT EVERY PROPOS'f DIS?OSALARtA. \.;1

Parerrt Material (geologic) (ft•..N~~Y1 t I(tI."-e,d of' .~ Dep1hroBedrock.:.__ -L!II.!:!.~_-~·i~2=-.,--------:
II "i+'"

Deoth to Groundwater: Standing Water in the Hole: IV Ii Weeping from Pit Face: _"'~~'-:- _
\

liD' \' \Estimated Seasonal High Ground Water:'_--.!...!.lL --"-;- _

'4~>\

DE? APPROVED FOR.\\ - 12107195



FORl\112 - PERCOLATION TEST

COMMONWEALTH OF MASSACHUSETTS
s .t{r..c(~ : Massachusetts

Percolation Test'

Time:,

f-j-o-b-S-er-\'-a-ti-0n-. -H-o-\e-:H-· ~I'------'(iAl ! 0~) I
~--------~1r-~J_-~Y~4----+\__~/~~0~~~·11I Depth of Perc I 1/ I 1/

!~-----------~\I----~vb------~il-----~------llStart Pre-soak
~ ~\~ __ ~_'_~&_~__~L~O~~~~D~__ q~'~,3~a~----_\

End Pre-S'J2K I I I

l f:c5" tJDTl ~',"'f\ 1

Date: ..

~_!_il_"e __2~_F._~~_·__ ~ __ ~\:- __ q_~_9l Jv~\ ~~~~~2~~----'!
~ Time CS~:-6~~) ,,~. 2-- \i I
j ~ I L.Z- ~
~1-R-a-te-M-!-i~-,.-!!n-c-r.-'~--~---~-2----------\~\ -----~--Z_---- \

;; Minimum of 1 percolation test must be performed in both the primary area AND
reserve 3/,

Site Passed 0" Site Failed 0
........................ _- ........... .- ' -.. . ~ ,- .

Performed By: A{ ti-\. LJ6'75
VlJitnessed By: ,ShcJ.,'!J;, rl4r1
Com ments : ....-....".. "S.,' ....J?£t.?:.:!J.......w ..:h>. ...§.,..~..~...~'.......

£5

DEP APPROVED FORM - UI07195

..- ....•



FORM 11 - SOIL lVALUATOR FOR.l\1
Page 3 of 3

. off lJcaJbn~ Sfs, s, t{ai0) -
Location Address or Lot No. ht-k. "i+ ("--~~~~----------------------

Deterlllinatioll for Seasonal High Water Table

Method Used:

D Depth observed standing in observation hole .

o Depth weeping from side of observation hole .
Gr'Depth to soil mottles I .«: inches
o Ground water adjustment ._ _._.feet .

inches

inches

Index Well Number . Reading Date . Index well level

Adjustment factor . Adjusted ground water level

Depth of Naturallv Occurring Pervious Material

~
Does at least four feet of naturaliy occurring pervious material exist in al! areas
observed throughout the area proposed for the soil absorption system? i-/R"J

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

Certification

I ~ertify that on .:J;...,e { 1':';- (date)! have passed the soil evaluator examinatie>:n
approved by the Department of Environmental Protection and that the above an~!ysls
was performed by me consistent with the required training, expertise and expenenc:e
described in 310 CMR 15.017.

Signature _-.rr.If:-+-·
f_-_-_-=---=--=--=--=--=-=====-- Date iI/I r /~,pV ,

DEP APPROVED FORM - 12/07195



J,."VJ...'-.l'J..l.J.. u......., .•.....-- -, .• ,..-_ .. - ..•.•........•..•.. .1 '-J,l.'-..!'.l.

Page 3 of 3

Location Address or Lot No. --~~~~~----~----~~~~---
. \ i e i

L~<~- L}5'

Deterlllination for Seasonal High Water Table

Method Used:

D Depth observed standing in observation hole .

D Depth weeping from side of observation holeo Depth to soil mottles. inches
o Ground water adjustment feet

inches

inches

Index Well Number . Reading Date . Index well level

Adjustment factor . Adjusted ground water level

Depth of Naturally Occurring Pervious Material

~
Does at least four feet of naturally occurring pervious material exist in at! areas
observed throughout the area proposed for the so.. absorption system? _.....:..~.-.---

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

Certification

! certify that on (date) ! have passed the soil evaluator examinati~n
approved by the Department of Environmental Protection andthat the above an~lysls
was performed by me consistent with the required training, expertise and expenence
described in 310 CMR 15.017.

Signature _ Date _

DEP APPROVED FOR..'\l . 11./07/95



FORM 11 - SOIL EVALUATOR FORl\l
Page 1 or 3

1\ ' \~Ib;.~ I ~~ {b(l¥ L L.,Location Address or Lot No, v ~ ~ \V~ 7T--~~------~--~~--~~----

On-site Review'

Deep Hole Number 3,!- Lf.

Lecation (identify an site plan)
Land Use, r;c-:c c,.:..0.wJ p op

Vegetation' ..ctns;:~
Landform, ..~~~~.,~ /~l+'-<\ 1

Position on landscape (sketch on the back)

Distances from:

Date: '''';Ft- ill Time: Weather Cl.,vj)S
..•. )="'C~'" .••••

Slope (%) __ i_~ Surface Stones _-'/VL:..:.(JL,r~':I-=b:;:5=-- _

Open Water Body

Possible Wet Area
Drinking Water Well

Z(l3 it feet
?tX)\r feet

,oe' I- feet

Drainage way < 50 i 'f- feet

Property Line 201+ feet

Other

DEEP OBSERVATION HOLE LOG·

Depth from I'
Sur-ace (Incr.e s) I

Soil Horizon I 'Soij Texture
{USDAI

I I I Soii Color "
(Munsell)

\

Soii
Mo~iing

C-;:;ie:-
(Structure. Stones. Boulder s. Consjs~erlcy, ~

Graven

-
I <N
! 6 -It>
! II <, 1/ Y5 10.,,t5'(, -5 .••a ~Z1 ~,__ ! - L-e>e~, !

., ~ II ! C I
fO-t(L('k i 120 If : I1 c....j Iz e -rz I :;7.9~t1.'~! -c. S~"1J' IOO(o~(

" II
,

1 II

! ! I '-DO ~ •
I

0-1 II I tJp Fs L-- Icj'1~~(t- I r: r". "I.t.
j

''''211
/

,..--
I0 '1(1r-/t- -,;-s~lBc-J 1"'5 tAl~~ ~,,

2:;- "-/2h .1 e.., LS (0'11-10/(' 7 z.o If -C· S/J,JJ J ~4"'[~ (

I L.t>O~ •

,: , ;: ,
rMINIMUM Of. 2 HOL!:::> nEQUIRr::O A J ~VEMY PROPOSeO DIS?O::,Al AReA

Par errt Materia! (geologic) _-lOlL.:V:....~!...:=...:;C5L'...:..: .. ~·~______ DeptrnoSedr cck: 12?- (~~\,

Standing Water in the Hole: t'0__ff_'_',_'_' Weeping from Pil Face: --=-.'\J_2)(,,-·~T -,
\

12,," \Estimated Seasonal High Ground water: ~ -,-;-------

~.uc l-:; '1>.,.- <;:. I crJ i R..e ~4H:... '~.d"v_LJUA..,,\'\. ~ \

OeQth to Groundwcner:

DEP APPROVED FOR,\j· 11/07/95

._.; ..



FORM 12 - PERCOLATION TEST

o(X
l./ 'b I LV 0 to.Q b"....A.~ S1'

COf\~MONWEALTH OF MASSACHUSETTS
S . +(qe( ~ r Massachusetts

Percolation Test*

Date: .. II/ n...(\.l

Rate Min.iinch

!

\ '-1 '"I
1 , 0',00\

I
i . 10',\<;'I

!,
'0'. J~\

1
! .,
i
1 .c' \c..!

\0 ',r~

Ll.-

c: 2-

Tirne. 10'.D= .

! II

1
1 l{I
I I
I I

~~t/
1
I

!I I
! (O~ l iJ II II I

}i>:'15 11
i

!
1O~t{" I

~
i

.\

IO:V(, i
I
i

IV:V?
,
~
\
!

LZ-- !-l
L~ I

I

Observation Hole #

D-epth of Perc

Start Pre-soak

End Pre-soak

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

Site Passed ~ Failed '0
.......... - __ -......- - "'~""" . _ -.- -_ ,_ ,-,

Performed By:A( {V\ (J672 I £5
Witnessed By: ~"'A1'o~."", ~. ~h.,

Comments: f::.:~ ..L~~ .. 'u ....w'~.:.$../.~ ..) ..~ ..:...q:..ff~....,fo ..0H.Cf.() ..~ ...'".

DEP APPROVED FORM· U{07l9S



fORM 11 -SOIL EVALUATOR FORJ\l
Page 2 of 3

Location Address or Lot No, 5+(,

On-site Review'

Deep Hole Number l:i 2..... Date: ~_l_f_.

Location (identify on site plan) _--'.-"'..'=.)==.""".'.-"-". '"",''''..:..' ~ __ --'.:."'--'''''-~........:.:.o=--'-'-:....:.:.c.. '''''.''.'''-'...''''..'''-''-.":...'-="-="-'-_-"-"--""--'~
Land Use .,~l1"d Slope (%)_-,--_~Surface Stones

Vegetation ~ 5 c

Landform, 2?i~~...(k:a-e. ')eLk).
Position on landscape (sketch on the back)

Distances from:

Time: It :tlD Weather {r"",.i..5 ..

t\J;r+" oi.:?5,"

Open Water Body lOOI,f fee!

Possible Wet Area lOt" \0\ feet

Drinking Water Well 1(.10 '-t feet

Drainage way c' S'll (.f feet

Property Line Z-~l!A' fee,

Other

DEEP OBSERVATION HOLE LOG·

Depth from I
Surtace (lnc"es)

Soil Horizon
/
' Soii Texture Soil Color /' Soil I C-;:~e~ I

(USDA) (Munsell) Mor.:!;n g, (Strucrure. Stones, Boulder s, Corrsiszericv. % I
I Gravell

"o-to
/0''-2 J '/

2/"'-/2/)/1
II

-: I $ ,/i 0-.- 1--- If s "8' -/ .~..
It-'M 18"r~ l?cJ

~

-, 4"'"(9--
''f-~~ Cf
·~=-n,Z!

-I

- C: 5A'J.
1

Lo~ t{n...J.CA.! •

~/ol. ••bl?t..S

, MINIMuM OF- 2 HOlb !i:0IJ1R'rlJ, A1 l: V!::iW cD DISPOSAL AREA
u\

Parent Material (geologic) ~_______ Deptfrto Sedrock: l'1tr' '.f\.

I J\b I' ~1;-2 '
DeDth to Groundwater: Standing Water in the HO.le: ---'lttttp-" ..••';>'--~:'-"-v~~____Weeping from Pit Face: __ .:::L~\-=-"!::'-------

""'2 !oj' \Estimated Seasonal High Ground Water: __ .:::""'-~O::.....:.-_?-r:.=.2_' . ---,-;- _

\

DEP APPROVED FOR.~I • 12107195

..- ....,.

-------------------------------------------------



FORM 12 - PERCOLATION TEST

COMMONWEALTH OF MASSACHUSETTS
5,u;c-/~ ! Massachusetts

Percolation Test'

Date:

i End Pre-socK! AJt.lr I
i i /D' SO . ,--;- !~'----------------~I~----'---- __-JH~~~~~~It_'_~_~ l

I ! !! If) : so Hz I( 'frO S- !

i
. i
l
1

Time at: 9"
10 :Sz-

Time at 6~

~l IL'2... : (-.'2... ~
~----------------~--------------~jl',------------ ii

l
Rate Min./lnch L..~ c; "2..-

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

Site Passed ~ Site failed 0
............................ -- .. - - '" _ - .

Performed By: -!.....J,9~{ ~TI0.~LJ=-·':::.:..e/~75----r-1-.!:::.!l2::s~ _
Witnessed By: _---")~\A-=-t-y.:.:!N.:..:..."'~_.\-\l....'. ~C~~~~'..:.l.01.1J'fL' _

I

Co m ments :., ·.··.··"'·,..··Ww· ..•.• ·•.•.•w.,,, .......•. ,,........ .. ." ....•..., ",,"._

DE? A.P?ROV-w FORM - m07l9s



Page 3 of 3

a.FE
Location Address or Lot No. -1_~,-·t:...;S"---_~;--_+----",G:.",-._)~Wo.::::··"",-·,,,-(;,_J_~_\_:'_c._~~~)i"

Deter171ination for Seasonal High lVater Table

Method Used:

o Depth observed standing in observation hole ,..,'

D~th weeping from side of observation hole, .. '
r I

Depth to soil mottles. -:+0,., inches

o Ground water adjustment .., feet '

inches

inches

Index Well Number . Reading Date ,' Index well level

Adjustment factor ' ,. Adjusted ground water level

Deoth of Naturally Occurrinq Pervious Materia!

~
Does at least four feet or naturallv occurring pervious material exist in all areas
observed throughout the area prdposed for the soil absorption system? Lfrl?5.-'If not, what is the depth of naturally occurring pervious material? _

Certification

! certify that on -:Sure '1~ (date) I have passed the soil evaluator examinatic:o
approved by the Departmgnt of Environmental Protection and that the above an~!ysls
was performed by me consistent with the required training, expertise and e~penence
described in 310 CMR 15.017. \

Date~

DI::PAPPROVED FORM· 12/07/95



FORM 11 -SOIL EVALUATOR FORM
Page 2 of 3

il I, I
Location Address or Lot No. _':J:...L-' -,'1"-.. -"~L..' __ L«t.---.;,·D~._--!:W.=..!:o:::.!:()C,~~Jv·bllr- 81.

On-site Review'

Deep Hole Number )-+-<"6" Date: liJ,~·11l
Location (identijYwite plan)

Land Use ., .~r""\,."
Vegetation ~S"Se S'
Landform , ..... J:<;.?,V\.=e :1:4,\ \-e... '
Position on landscape (SKetch on the back)

Distances trom:

Time:
............ ~("~.". ",."' .

Slope (% )---L~ Surface Stones _.......!..N~I~~r--={.~~{:.JS::::.·=--' . _

Open Water Body

Possible Wet Area

Drinking Water Well

108 \ f-fee!
Joe) It feet

iPO (.\- feet

Drainage way c" ~i-) : 1+ feet

Property Line 2~' ')- feet
Other

DEEP OBSERVATION HOLE LOG·

Depth from
Sur.ace (1nc~es)

Soil Horizon Soil Color I'
(Munsell!

Soil
Mo~iing I

I C-'::lec

.
(Strucrure, Stcnes, Boulders, Consistencv. %

Gravell

Soil Texture
(USDA,

(/ -(0 !/ A

-----

If)' '..f! ;,~. ,~t..0 ! F'':>
...- .:c: S&,o\CQ.'0,,/,1 J ~, !I

IC~1':'y~ I 1 '-V ' 1-- ( !£) eif sr 5e" j +r~ J II ti'.- fl.(/'
0\ 'S I i ~/'t 1 "'I:.L' i-frJ "'J..I(,rz,Q ") t:..,fhIt "lA.'""', L~. !

l
I !

1 'I H \='~L itHt(l.-3/1. 1to-to I

iO-tc'f 8;; rs 1 0\,4?/<
2c..'!'......iU" c..

S, IOV v('" 5~ tiS ab~
1\ ~ I.' --

7-'5'1fl >/6

MINIMU M UI- 2 HOll:::> Hl:UUIHi:D A I l:Vl:rlY .v v~c.iJ I";o( I"LlL AHi:A

[\

jl \,

Parent Material (geologic) _~O~'tY=-~~=-'c_""~)\"'..:..:..:,"'_' Depm!OBedroclc_.-!.I-=-z.~lO-.-!;-..:..· '..:."'~ +:

Death to Groundvvater: Standing Water in the Hole: _~N~()C!.-~_·· Weeping from Pi! Face: __ N~.~O::..J.r -,

Estimated Seasonal High Ground Wa!er: __ -.!..l!!IfO~I' \T _

\

DE? APPROVED FOR.\\ - 12/0,/95



FORM 12 - PERCOLATION TEST

COMMONWEALTH OF MASSACHUSETTS
s , f-tttclj I Massachusetts

Percolation Test'"

Date: jl I~/f( Tirne.. 1(: 15-'
Observatio« HD\e :H 1 I

'1- ,
II I <6'

\ IDepth of Perc I
\\ '-fh f; 'IS- il I

I

I

1Start Pre-soak
\ I

J/ :(~ ,<t; I
1 it: II !

End Pre-soak I !
1

j II:'W '\. ~':> II ;

T~~e -~12r. ! !at

\ j r. '?r) "\,', 3'S !
i,
ii irne -- C" iat ---.J I .1

l I;', '32- \l' .:3~ jl I

Time 2t "....~ i0 t

iL'3S i 1\',5f ~
!
1

Time CS~t-6\!) L.2... ic. ~ I---'
Rate Min./lnch I<-z.. L d- 1

!
I

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

Site Passed ~rte Failed '0

Performed By: _f)2....j/,lj.....':{ CiTIv\~LJ::::.!'6:::.:....·/:::.....75.L. --;-, _!lc::::.:s~ _
Witnessed By: _.-.:S:::::'~~~·~-u~(~CU-L4L;._-.i~~'~~ _

)

" .

Comments: ',",.- ~ '~.'....•..•...........•... ~ .···.·.·0'1.·0.·.·.· .• ·.·.·. .................•• . •·.·.· ·.·N.· ,' •• . '.' .....•... u.·.·.·•.••.0 ....•................. '.......•...

DEP APPROVED FORM - U/07/95

".-./



.l."V..1.UY.l.l...i. UVJ>.J>..J A-J I ••.••• ~-<l ••••.•••.•••..••••••••••• J,. V.1.\...!l".1.

Page 3 of 3

('{-·tf{ )
Location Address or Lot No. _wr 'J) .,,';IfF ua;:xJit>rlty<

Deterlll.ina.tion. for Sea.sonal High lVater Table

Method Used:

o Depth observed standing in observation hole .

D Depth weeping from side of observation hole .
G1'Depth to soil mottles. I i ~..(f inches

o Ground water adjustment feet

inches

inches

Index Well Number . Reading Date . Index well level

Adjustment factor . Adjusted ground water level

Deoth of Naturally Occurrinq Pervious Material

~
Does at least four feet of naturaliy occurring pervious material exist in all areas
observed throughout the area proposed for the soil absorption system? (jj'{;;J5It

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

Certification

. 'T'
! certify that on '-J J./'e. J <91C)' (date) I have passed the soil evaluator axamination
approved by the Department of Environmental Protection and that the above analysis
was performed by me consistent with the required training, expertise and axpenence
described in 310 CMR 15.0~ ,

SIgnature --1J:.L Date , l {I"7-/( I

j)EP APPROVED FOR.,\l . J 1.107195

-.



p.
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a
t:
)

L
1\)

------- '---------------------,----- ""'" --"-.-----.'-.'_~~_..~_-.---~-

..-..........--_~--- ~-----------------.----.-----------

r
1D...,c'. lfr'3'~z ~~q If~ COLD SPRING CH.)Wei~rS e.ch~i-f("'r.f)("i-

ENVIRONl\tfENTAL. INC.
350 OLD ENFIELD RD.

BELCHERTOWN, MA 01007
lUJiN e. ~'75 J ~5 ;~f-7:J;

{J0t: -4)"3 - '32.3 '-'5'9-'5"7-


