
     Stormwater Report 
In Support of 

 
Site Plan Review Filing 

for  
  556 Main Street 

Falmouth, MA 
 
 

 
  

Prepared By: 
Hancock Associates  

#17791 
 

 

 Prepared For: 

Ryan Development, LLC 
 

May, 2014 
Revised September 15, 2014 

 
 
 

 
 
 
 

DANVERS OFFICE 
185 Centre Street, Danvers, MA 01923 

Phone: (978) 777-3050 Fax: (978) 774-7816 

MARLBOROUGH OFFICE 
315 Elm Street, Marlborough, MA 01752 

Phone: (508) 460-1111 Fax: (508) 460-1121 

www.hancockassociates.com 

Civil Engineering      Land Surveying      Environmental Consulting      Landscape Architecture 



Table of Contents  
 
Introduction  
 
Standard 1: No New Untreated Discharges 
 
Standard 2: Peak Rate Attenuation 
 
Standard 3: Recharge 
 
Standard 4: Water Quality 
 
Standard 5: Land Uses with Higher Potential Pollutant Loads 
 
Standard 6: Critical Areas 
 
Standard 7: Redevelopment 
 
Standard 8: Construction Period Pollution Prevention and Erosion & Sedimentation Control 
 
Standard 9: Operations and Maintenance Plan 
 
Standard 10: Prohibition of Illicit Discharges 
 
Appendix           
 

I.  NRCS Soils Map 
II.  Existing and Proposed Drainage Figures 
III.  Hydrocad Output 
IV.  Soil Evaluation for Drainage Design 
V.  ACF Environmental Product Information 
VI.  Operations and Maintenance Log 





Introduction  
 
Falmouth Hospitality, LLC proposes to construct a hotel at 556 Main Street in Falmouth, MA.  The hotel 
will be divided into two buildings with an upper level connector and will have a total of 110 guest rooms.  
Associated site improvements will include paved parking, driveway, recreation, and pedestrian areas, 
landscaped areas, utilities, and a stormwater management system.  In the existing conditions, the project 
area consists of commercial and accessory buildings, a gravel parking area, paved vehicular and pedestrian 
areas, landscaped and wooded areas, and associated utilities.  The project area consists of 2.20 acres and is 
bounded by Main Street to the South, commercial properties to the east and west, and residential properties 
to the north.  Elevations on-site range from 12' at the northeast corner to 18' at the northern corner. 
 
The proposed site and stormwater management system was designed to meet the Stormwater Management 
Standards described in the Massachusetts Stormwater Handbook.  The following narrative describes the 
system's compliance with these standards.   
 
 
 
Standard 1: No New Untreated Discharges 
 
The Massachusetts Stormwater Handbook states that no new stormwater conveyances may discharge 
untreated stormwater directly to or cause erosions in wetlands or waters of the Commonwealth.  The project 
will have one discharge point from the drainage system located at the northeast corner of the site.  
Stormwater outflow from the subsurface R-Tanks will flow out of a flared-end section with a rip-rap pad to 
prevent erosion.  Stormwater discharge will be treated for at least 80% TSS removal.  
 
 
 
Standard 2: Peak Rate Attenuation 
 
The Massachusetts Stormwater Handbook states that stormwater management systems shall be designed so 
that post-development peak discharge rates do not exceed pre-development peak discharge rates.  A 
summary of the existing and proposed discharge rates follows.  The proposed condition discharge rates of 
runoff are at or below the existing rates to the same discharge points.  Please see the attached "Existing 
Drainage Areas" and "Proposed Drainage Areas" figures (Appendix II) and Hydrocad summary (Appendix 
III) for more information. 
 
For the purpose of these calculations the following assumptions were made: 

 The project property lines were used to delineate watershed boundaries. 
 The same total watershed area of the drainage areas is used to compare the existing and proposed 

conditions.   
 The Natural Resources Conservation Service (NRCS) Web Soil Survey of Barnstable County 

defines soils in the project area as  
- 602, Urban Land (Hydrologic Soil Group not rated) 
- 265A, Enfield Silt Loam, 0 to 3 percent slopes (Hydrologic Soil Group B) 
- 265B, Enfield Silt Loam, 3 to 8 percent slopes (Hydrologic Soil Group B) 
For the purpose of these calculations, soils within the drainage area are assumed to be Hydrologic 
Soil Group B.  Please see the attached NRCS Web Soil Survey summary (Appendix I). 

 
 



Five drainage areas have been modeled to represent the existing conditions:   
 Drainage Area EX1 consists of roof area, paved pedestrian and vehicular areas, gravel parking area, 

and landscaped areas.  Stormwater runoff from EX1 drains over-land to a drainage structure located 
in the central portion of the site.  Ponding over this structure is represented as pond 1P on the 
attached Hydrocad summary.   

 Drainage Area EX2 consists of roof area, paved pedestrian and vehicular areas, gravel areas, and 
landscaped areas.  Stormwater runoff from EX2 drains to the northern and western property lines 
which are assumed to be discharge point DP1 for the purpose of these calculations. 

 Drainage Area EX3 consists of landscaped areas.  Stormwater runoff from EX3 drains to the 
northern and eastern property line which is assumed to be discharge point DP3 for the purpose of 
these calculations.   

 Drainage Area EX4 consists of roof area, paved pedestrian area, and landscaped areas.  Stormwater 
runoff from EX4 drains to the existing drainage system in Main Street which is assumed to be 
discharge point DP4 for the purpose of these calculations. 

 
In the proposed condition a stormwater detention system has been designed to collect, treat, and 
mitigate the rates of stormwater runoff from the project site to at or below the existing condition.  This 
system will include a surface drains and networks of pipes, stormwater treatment devices, and a 
subsurface system of chambers.  Eleven drainage areas have been modeled to represent the proposed 
condition: 

 Drainage Area PR1A will consist of pedestrian and vehicular paved areas, and landscaped 
areas.  Stormwater runoff from PR1A will drain via a network of pipes and treatment devices to 
a subsurface system of R-Tanks.  Overflow from the R-Tank system will drain to the northeast 
property line which is assumed to be discharge point DP1 for the purpose of these calculations. 

 Drainage Area PR1B will consist of paved pedestrian and vehicular areas and landscaped areas.  
Stormwater runoff from PR1B will drain via a network of pipes and treatment devices to the 
subsurface system of R-Tanks described under PR1A. Overflow from the R-Tank system will 
drain to the northeast property line (discharge point DP1). 

 Drainage Area PR1C will consist of pedestrian paved areas and landscaped areas.  Stormwater 
runoff from PR1C will drain via a network of pipes to the subsurface system of R-Tanks 
described under PR1A. Overflow from the R-Tank system will drain to the northeast property 
line (discharge point DP1). 

 Drainage Area PR1D will consist of landscaped areas.  Stormwater runoff will drain to the 
northeast property line (discharge point DP1). 

 Drainage Area PR1E will consist of roof area and landscaped areas.  Stormwater runoff from 
PR1E will drain via a network of pipes to the subsurface system of R-Tanks described under 
PR1A. Overflow from the R-Tank system will drain to the northeast property line (discharge 
point DP1). 

 Drainage Area PR1F will consist of roof area and landscaped areas.  Stormwater runoff from 
PR1E will drain via a network of pipes to the subsurface system of R-Tanks described under 
PR1A. Overflow from the R-Tank system will drain to the northeast property line (discharge 
point DP1). 

 Drainage Area PR1F will consist of roof area and landscaped areas.  Stormwater runoff from 
PR1E will drain via a network of pipes to the subsurface system of R-Tanks described under 
PR1A. Overflow from the R-Tank system will drain to the northeast property line (discharge 
point DP1). 

 Drainage Area PR1F will consist of roof area and landscaped areas.  Stormwater runoff from 
PR1F will drain via a network of pipes to the subsurface system of R-Tanks described under 



PR1A. Overflow from the R-Tank system will drain to the northeast property line (discharge 
point DP1). 

 Drainage Area PR1G will consist of vehicular paved areas and landscaped areas.  Stormwater 
runoff from PR1G will drain via a network of pipes and treatment devices to the subsurface 
system of R-Tanks described under PR1A. Overflow from the R-Tank system will drain to the 
northeast property line (discharge point DP1). 

 Drainage Area PR3 will consist of landscaped areas.  Stormwater runoff will drain to the 
western property line (discharge point DP3). 

 Drainage Area PR4 will consist of vehicular and pedestrian paved areas and landscaped areas.  
Stormwater runoff from PR4 drains to the existing drainage system in Main Street which is 
assumed to be discharge point DP4 for the purpose of these calculations. 

 
The following table compares the peak rates of runoff under the existing and proposed conditions: 

Discharge 
Point 

2-Year Storm      
(3.5" Rainfall 

Depth) 

10-Year Storm    
(4.9" Rainfall 

Depth) 

100-Year Storm    
(7.2" Rainfall 

Depth) 

  
Existing 

(cfs) 
Proposed 

(cfs) 
Existing 

(cfs) 
Proposed 

(cfs) 
Existing 

(cfs) 
Proposed 

(cfs) 

EX CB 3.36 0 5.36 0 8.65 0 
DP1 1.56 0.01 2.65 0.62 4.53 4.27 
DP3 0.04 0.03 0.12 0.10 0.28 0.23 
DP4 0.23 0.09 0.33 0.16 0.49 0.27 

cfs - Cubic Feet per Second 
 

 
 
Standard 3: Recharge 
 
The Massachusetts Stormwater Handbook states that loss of annual recharge to groundwater shall be 
eliminated or minimized.  The annual recharge from the post-development site shall approximate the annual 
recharge from the pre-development conditions based on soil type.  As discussed under Standard 2, soils on-
site are assumed to be Hydrologic Soil Group B.  Therefore, the required recharge volume is calculated 
based on a target depth of 0.35" over the proposed impervious area.  The required volume is as follows: 
 
Required Recharge Volume = Target Depth * Impervious Area = 0.35" * 62,659 SF = 1,828 Cubic Feet 
 
Since not all of the impervious areas will be drained to the provided recharge volume a capture area 
adjustment is applied to the required volume.  The calculation is as follows: 
 
Capture Area Adjustment Factor  = Total Impervious Area / Impervious Area Draining to Recharge Volume 
     =  62,659 SF / 61,625 SF = 1.02 
 
Adjusted Required Recharge Volume = Required Recharge Volume * Capture Area Adjustment Factor 
            = 1,828 CF * 1.02 = 1,865 Cubic Feet 
 
The recharge volume will be provided within the subsurface chambers and the void spaces in the crushed 
stone surrounding the chambers below the invert elevation (12.15) of the outlet pipe to discharge point DP1.  
The volume provided is 8,074 cubic feet (3,626 cf in pond 1PA, 1,994 cf in pond 1PB, and 2,451 in pond 



1PC) which is greater than the required 1,865 cubic feet.  Please see the attached Hydrocad summary 
(Appendix III). 
 
The Massachusetts Stormwater Handbook states that the recharge volume must drain within 72 hours.  
Observations in test pits performed on-site indicate that the soil that pond 1PA will be installed upon is 
sand, pond 1PB will be installed on loamy sand, and pond 1PC will be installed on sandy loam.  Please see 
the attached "Soil Evaluation for Drainage Design" (Appendix V) for more information.  The following 
"drawdown" calculations assumes a Rawl's Rates of 8.27 inches per hour for sand, 2.41 inches per hour for 
loamy sand, and 1.02 inches per hour for sandy loam. 
 
Drawdown Time 1PA = Storage Volume / (Rawl's Rate * Bottom Area) 
    = 6,060 CF / (8.27 in/hr * 2,544 SF) = 4 Hours 
 
Drawdown Time 1PB = Storage Volume / (Rawl's Rate * Bottom Area) 
    = 3,523 CF / (2.41 in/hr * 1,262 SF) = 14 Hours 
 
Drawdown Time 1PC = Storage Volume / (Rawl's Rate * Bottom Area) 
    = 4,333 CF / (1.02 in/hr * 1,547 SF) = 33 Hours 
 
Since the drawdown times are less than 72 hours, the requirement is met.   
 
 
 
Standard 4: Water Quality 
 
The Massachusetts Stormwater Handbook states that systems shall be designed to remove 80% of the 
average annual post-development construction load of Total Suspended Solids (TSS).  Stormwater runoff 
from vehicular paved areas will be treated wither with Fabco StormBasin Structures or FocalPoint systems, 
manufactured by ACF Environmental.  All treatment devices are sized to provie at least 80% TSS removal.  
Please see the attached ACF Environmental product information (appendix V) for more information.   
 
 
Standard 5: Land Uses with Higher Potential Pollutant Loads 
 
The proposed project is not considered a Land Use with Higher Potential Pollutant Loads.  Therefore this 
standard is not applicable. 
 
 
Standard 6: Critical Areas 
 
The proposed project is not in a critical area.  Therefore this standard is not applicable.   
 
 
Standard 7: Redevelopment 
 
The proposed project is considered a new development.  Therefore this standard is not applicable.   
 
 
 



Standard 8: Construction Period Pollution Prevention and Erosion & Sedimentation Control 
 
Best management practices (BMP) for erosion and sedimentation control are staked straw bales, filter 
fences, wattles, hydro seeding, and phased development. Many stormwater BMP technologies (e.g., 
infiltration technologies) are not designed to handle the high concentrations of sediments typically found in 
construction runoff and must be protected from construction-related sediment loadings. Construction 
BMP’s must be maintained.  In developing the proposed project certain measures will be implemented to 
minimize impacts erosion and sedimentation could have on surrounding areas.  This section addresses items 
that involve proper construction techniques, close surveillance of workmanship, and immediate response to 
emergency situations. The developer must be prepared to provide whatever reasonable measures are 
necessary to protect the environment during construction and to stabilize all disturbed areas as soon as 
construction ends. 
 
Pre-Construction 

1. The contractor shall have a stockpile of materials required to control erosion on-site to be used to 
supplement or repair erosion control devices.  These materials shall include, but are not limited to 
straw bales, silt fence, wattles and crushed stone. 

2. The contractor is responsible for erosion control on site and shall utilize erosion control measures 
where needed, regardless of whether the measures are specified on the plan or in the order of 
conditions. 

 
Preliminary Site Work 

1. Excavated materials should be stockpiled, separating the topsoil for future use on the site.  Erosion 
control shall be utilized along the down slope side of the piles and side slopes shall not exceed 2:1. 

2. If intense rainfall is anticipated, the installation of supplemental straw bale dikes, silt fences, or 
armored dikes shall be considered. 

3. Unsuitable excavated material shall be removed from the site. 
4. Construction entrance shall be installed. 
5. Existing catchbasins shall be protected with silt sacks. 

 
Ongoing Site Work 

1. Erosion control measures shall be regularly inspected and replaced as needed. 
2. dewatering shall be done in a manner so as not to transmit silt, sand or particulate matter to the 

receiving water or existing drainage system. 
 
Landscaping 

1. Landscaping shall occur as soon as possible to provide permanent stabilization of disturbed 
surfaces. 

2. If the season or adverse weather conditions do not allow the establishment of vegetation, temporary 
mulching with straw, wood chips weighted with snow fence or branches, or other methods shall be 
provided. 

3. A minimum of 4 inches of topsoil shall be placed and its surface smoothed to the specified grades. 
4. The use of herbicides is strongly discouraged.  
5. Hydro seeding is encouraged for steep slopes.  Application rates on slopes greater than 3:1 shall 

have a minimum seeding rate of 5-lbs/1000 SF.  A latex or fiber tackifier shall be used on these 
slopes at a minimum rate of 50 lbs. of tackifier per 500 gallons of water used. 

 
 
 



Standard 9: Operations and Maintenance Plan 
 
The information provided herein is intended to provide the base information for operation and maintenance 
of the site in perpetuity subject to updates and revisions as required at a future date. As such all future 
property owners must be notified in writing of the this plan and be provided with a copy of this plan, a 
complete set of the design drawings and/or a completed as-built plan showing all the drainage features as 
they were constructed, which are considered part of this document.  Please see the attached Operations and 
Maintenance Log (Appendix VII).   
 
Stormwater management system owner:   Falmouth Hospitality, LLC   
The party responsible for operation and maintenance: Falmouth Hospitality, LLC 
 
Preliminary Stormwater Operation and Maintenance Budget 
Quarterly Inspection and Maintenance x $2,500 per visit = $10,000 annually 
 
Illicit Discharge - Practices to Minimize Storm Water Contamination 
 All waste materials will be collected and stored in a securely lidded metal dumpster.  
 All trash and debris from the site will be deposited in the dumpster.  The dumpster will be emptied on a 

regular schedule prior to being over full.   
 All personnel will be instructed regarding the correct procedure for waste disposal.   
 Good housekeeping and spill control practices will be followed to minimize storm water contamination 

from petroleum products, paints, and cleaning products.   
 All site vehicles will be monitored for leaks and receive regular preventive  maintenance to reduce the 

chance of leakage.   
 Spill kits will be provided with any activity that could provide contamination. 
 All paint containers and curing compounds will be tightly sealed and stored when not required for use.  

Excess paint will not be discharged to the storm sewers, but will be properly disposed according to the 
manufacturer's instructions. 

 All spills will be cleaned up immediately upon discovery.  Spills large enough to reach the storm sewers 
will be reported to the Massachusetts Department of Environmental Protection Northeast Regional 
Office at 1-888-304-1133. 

 
StormBasin and FocalPoint Structures 
All catch basins shall be StormBasins as manufactured by ACF Environmental.  FocalPoint water treatment 
devices are also manufactured by ACF Environmental.  All StormBasins and FocalPoints shall be 
maintained per ACF Environmental’s recommendations. 
 
Infiltration BMP 
The infiltration BMP (subsurface chamber system) shall be inspected after every major storm for the first 
few months to ensure it is stabilized and functioning properly.  If necessary, corrective action shall be taken 
until the system functions properly.  Inspectors should note how long water remains standing in the 
inspection port after a storm; standing water within the basin 48 to 72 hours after a storm indicates that the 
infiltration capacity may have been overestimated. If the ponding is due to clogging, immediately address 
the reasons for the clogging. Thereafter, inspect the infiltration BMP at least 
twice per year. 
 
Trench Drain 



Trench drain inspections shall be performed two times per year and after large storm events.  The trench 
drain grate shall be kept clean of debris at all times.  Any accumulated debris within the structure shall be 
removed as observed during inspections. 
 
Roof Drain Leaders 
Routine roof inspections shall be performed two times per year.  The roof shall be kept clean and free of 
debris, and the roof drainage systems shall be kept clear.  Gutters and downspouts shall be cleaned at least 
twice per year, or more frequently as necessary. 
 
Vegetated Areas Maintenance 
Although not a structural component of the drainage system, the maintenance of vegetated areas may affect 
the functioning of stormwater management practices. This includes the health/density of vegetative cover 
and activities such as the application and disposal of lawn and garden care products, disposal of leaves and 
yard trimmings. 
 
 Initial Post-Construction Inspection 

During the initial period of vegetation establishment pruning and weeding are required twice in first 
year by contractor or owner. Any dead vegetation/plantings found after the first year will be 
replaced.  Proper mulching is mandatory and regular watering may be required initially to ensure 
proper establishment of new vegetation. 
 
Long-Term Maintenance 
The planted areas shall be inspected on a semi-annual basis and any litter removed. Weeds and 
invasive plant species shall be removed by hand. Maintain planted areas adjacent to pavement to 
prevent soil washout. Immediately clean any soil deposits on pavement. Leaf litter and other 
detritus shall be removed twice per year. If needed to maintain aesthetic appearance, perennial 
plantings may be trimmed at the end of the growing season. 
 
Trees and shrubs shall be inspected twice per year to evaluate health and attended to as necessary. 
Seeded ground cover or grass areas shall not receive mulching.  Re-seed bare areas; install 
appropriate erosion control measures when native soil is exposed or erosion channels are forming. 
Plant alternative mixtures of grass species in the event of unsuccessful establishment.  The grass 
vegetation should not be cut to a height less than four inches. 
 
Pesticide/Herbicide Usage 
No pesticides are to be used unless a single spot treatment is required for a specific control 
application.  

 
 
Standard 9: Prohibition of Illicit Discharges 
 

Illicit Discharge Compliance Statement   
To the best of my knowledge no illicit discharges currently exist on the site and no future illicit discharge will 
be allowed, including wastewater discharges and discharges of stormwater contaminated by contact with 
process wastes, raw materials, toxic pollutants, hazardous substances, oil, or grease. 
 
_______________________________________________________________________ 
Signed by Owner        Date 

 
 



Appendix I.  NRCS Soils Map 



Hydrologic Soil Group—Barnstable County, Massachusetts
(556 Main Street)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2013
Page 1 of 4

46
01

24
0

46
01

27
0

46
01

30
0

46
01

33
0

46
01

36
0

46
01

39
0

46
01

42
0

46
01

45
0

46
01

48
0

46
01

51
0

46
01

24
0

46
01

27
0

46
01

30
0

46
01

33
0

46
01

36
0

46
01

39
0

46
01

42
0

46
01

45
0

46
01

48
0

365910 365940 365970 366000 366030 366060 366090

365910 365940 365970 366000 366030 366060 366090

41°  33' 14'' N
70

° 
 3

6'
 2

8'
' W

41°  33' 14'' N

70
° 
 3

6'
 2

0'
' W

41°  33' 5'' N

70
° 
 3

6'
 2

8'
' W

41°  33' 5'' N

70
° 
 3

6'
 2

0'
' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 19N WGS84
0 50 100 200 300

Feet
0 15 30 60 90

Meters
Map Scale: 1:1,330 if printed on A portrait (8.5" x 11") sheet.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Barnstable County, Massachusetts
Survey Area Data:  Version 9, Jul 23, 2010

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Mar 30, 2011—Oct 8,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Hydrologic Soil Group—Barnstable County, Massachusetts
(556 Main Street)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2013
Page 2 of 4



Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Barnstable County, Massachusetts (MA001)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Water 0.0 0.3%

265A Enfield silt loam, 0 to 3
percent slopes

B 0.4 4.5%

265B Enfield silt loam, 3 to 8
percent slopes

B 3.7 46.5%

602 Urban land 3.9 48.7%

Totals for Area of Interest 8.0 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

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

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

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

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

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

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

Hydrologic Soil Group—Barnstable County, Massachusetts 556 Main Street

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2013
Page 3 of 4



Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Barnstable County, Massachusetts 556 Main Street

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2013
Page 4 of 4



Appendix II. Existing and Proposed Drainage Figures 







Appendix III. Hydrocad Output 
 



EX1

To CB

EX2

To Northeast PL

EX3

To Western PL

EX4

To Main Street

DP 1

NE PL

1P

EX CB

Routing Diagram for 17791 Falmouth 140814
Prepared by Microsoft,  Printed 9/17/2014

HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  2 Year Rainfall=3.50"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft

Page 2HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=59,515 sf   66.54% Impervious   Runoff Depth>2.10"Subcatchment EX1: To CB
   Tc=5.0 min   CN=86   Runoff=3.36 cfs  0.239 af

Runoff Area=34,019 sf   17.15% Impervious   Runoff Depth>1.71"Subcatchment EX2: To Northeast PL
   Tc=5.0 min   CN=81   Runoff=1.56 cfs  0.111 af

Runoff Area=3,772 sf   0.00% Impervious   Runoff Depth>0.57"Subcatchment EX3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.04 cfs  0.004 af

Runoff Area=3,023 sf   98.18% Impervious   Runoff Depth>3.15"Subcatchment EX4: To Main Street
   Tc=5.0 min   CN=97   Runoff=0.23 cfs  0.018 af

   Inflow=1.56 cfs  0.111 afReach DP 1: NE PL
   Outflow=1.56 cfs  0.111 af

Peak Elev=12.97'  Storage=10,397 cf   Inflow=3.36 cfs  0.239 afPond 1P: EX CB
   Outflow=0.00 cfs  0.000 af



Type III 24-hr  2 Year Rainfall=3.50"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft

Page 3HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment EX1: To CB

Runoff = 3.36 cfs @ 12.08 hrs,  Volume= 0.239 af,  Depth> 2.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
27,491 98 Paved
12,113 98 Roof

1,021 85 Gravel roads, HSG B
18,890 61 >75% Grass cover, Good, HSG B
59,515 86 Weighted Average
19,911 33.46% Pervious Area
39,604 66.54% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment EX2: To Northeast PL

Runoff = 1.56 cfs @ 12.08 hrs,  Volume= 0.111 af,  Depth> 1.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
5,725 98 Paved

110 98 Roof
19,621 85 Gravel roads, HSG B

8,563 61 >75% Grass cover, Good, HSG B
34,019 81 Weighted Average
28,184 82.85% Pervious Area

5,835 17.15% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment EX3: To Western PL

Runoff = 0.04 cfs @ 12.11 hrs,  Volume= 0.004 af,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"
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Area (sf) CN Description
3,772 61 >75% Grass cover, Good, HSG B
3,772 100.00% Pervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment EX4: To Main Street

Runoff = 0.23 cfs @ 12.07 hrs,  Volume= 0.018 af,  Depth> 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
1,068 98 Paved

55 61 >75% Grass cover, Good, HSG B
* 1,900 98 Roof

3,023 97 Weighted Average
55 1.82% Pervious Area

2,968 98.18% Impervious Area

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

5.0 Direct Entry, 

Summary for Reach DP 1: NE PL

Inflow Area = 0.781 ac, 17.15% Impervious,  Inflow Depth > 1.71"    for  2 Year event
Inflow = 1.56 cfs @ 12.08 hrs,  Volume= 0.111 af
Outflow = 1.56 cfs @ 12.08 hrs,  Volume= 0.111 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: EX CB

Inflow Area = 1.366 ac, 66.54% Impervious,  Inflow Depth > 2.10"    for  2 Year event
Inflow = 3.36 cfs @ 12.08 hrs,  Volume= 0.239 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 12.97' @ 24.00 hrs   Surf.Area= 9,384 sf   Storage= 10,397 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
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Volume Invert Avail.Storage Storage Description
#1 10.34' 35,913 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
10.34 0 0 0
11.00 795 262 262
12.00 5,242 3,019 3,281
13.00 9,499 7,371 10,651
14.00 11,681 10,590 21,241
14.80 24,998 14,672 35,913
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=59,515 sf   66.54% Impervious   Runoff Depth>3.37"Subcatchment EX1: To CB
   Tc=5.0 min   CN=86   Runoff=5.36 cfs  0.384 af

Runoff Area=34,019 sf   17.15% Impervious   Runoff Depth>2.90"Subcatchment EX2: To Northeast PL
   Tc=5.0 min   CN=81   Runoff=2.65 cfs  0.188 af

Runoff Area=3,772 sf   0.00% Impervious   Runoff Depth>1.31"Subcatchment EX3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.12 cfs  0.009 af

Runoff Area=3,023 sf   98.18% Impervious   Runoff Depth>4.55"Subcatchment EX4: To Main Street
   Tc=5.0 min   CN=97   Runoff=0.33 cfs  0.026 af

   Inflow=2.65 cfs  0.188 afReach DP 1: NE PL
   Outflow=2.65 cfs  0.188 af
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Summary for Pond 1P: EX CB

Inflow Area = 1.366 ac, 66.54% Impervious,  Inflow Depth > 3.37"    for  10 Year event
Inflow = 5.36 cfs @ 12.07 hrs,  Volume= 0.384 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 13.60' @ 24.00 hrs   Surf.Area= 10,803 sf   Storage= 16,718 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 10.34' 35,913 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
10.34 0 0 0
11.00 795 262 262
12.00 5,242 3,019 3,281
13.00 9,499 7,371 10,651
14.00 11,681 10,590 21,241
14.80 24,998 14,672 35,913



Type III 24-hr  100 Year Rainfall=7.20"17791 Falmouth 140814
  Printed  9/17/2014Prepared by Microsoft

Page 1HydroCAD® 10.00-12  s/n 00821  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=59,515 sf   66.54% Impervious   Runoff Depth>5.56"Subcatchment EX1: To CB
   Tc=5.0 min   CN=86   Runoff=8.65 cfs  0.632 af

Runoff Area=34,019 sf   17.15% Impervious   Runoff Depth>4.99"Subcatchment EX2: To Northeast PL
   Tc=5.0 min   CN=81   Runoff=4.53 cfs  0.325 af

Runoff Area=3,772 sf   0.00% Impervious   Runoff Depth>2.84"Subcatchment EX3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.28 cfs  0.021 af

Runoff Area=3,023 sf   98.18% Impervious   Runoff Depth>6.84"Subcatchment EX4: To Main Street
   Tc=5.0 min   CN=97   Runoff=0.49 cfs  0.040 af

   Inflow=4.53 cfs  0.325 afReach DP 1: NE PL
   Outflow=4.53 cfs  0.325 af
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Summary for Pond 1P: EX CB

Inflow Area = 1.366 ac, 66.54% Impervious,  Inflow Depth > 5.56"    for  100 Year event
Inflow = 8.65 cfs @ 12.07 hrs,  Volume= 0.632 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 14.42' @ 24.00 hrs   Surf.Area= 18,608 sf   Storage= 27,544 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 10.34' 35,913 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
10.34 0 0 0
11.00 795 262 262
12.00 5,242 3,019 3,281
13.00 9,499 7,371 10,651
14.00 11,681 10,590 21,241
14.80 24,998 14,672 35,913
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=14,798 sf   59.20% Impervious   Runoff Depth>1.86"Subcatchment PR1A: 
   Tc=5.0 min   CN=83   Runoff=0.74 cfs  0.053 af

Runoff Area=30,655 sf   42.81% Impervious   Runoff Depth>1.43"Subcatchment PR1B: To Chambers
   Tc=5.0 min   CN=77   Runoff=1.16 cfs  0.084 af

Runoff Area=6,654 sf   15.16% Impervious   Runoff Depth>0.85"Subcatchment PR1C: To Chambers
   Tc=5.0 min   CN=67   Runoff=0.14 cfs  0.011 af

Runoff Area=826 sf   0.00% Impervious   Runoff Depth>0.57"Subcatchment PR1D: To North PL
   Tc=5.0 min   CN=61   Runoff=0.01 cfs  0.001 af

Runoff Area=15,446 sf   84.60% Impervious   Runoff Depth>2.64"Subcatchment PR1E: West Building
   Tc=5.0 min   CN=92   Runoff=1.07 cfs  0.078 af

Runoff Area=22,392 sf   94.77% Impervious   Runoff Depth>3.04"Subcatchment PR1F: East Building
   Tc=5.0 min   CN=96   Runoff=1.71 cfs  0.130 af

Runoff Area=7,120 sf   62.40% Impervious   Runoff Depth>1.94"Subcatchment PR1G: 
   Tc=5.0 min   CN=84   Runoff=0.37 cfs  0.026 af

Runoff Area=3,013 sf   0.00% Impervious   Runoff Depth>0.57"Subcatchment PR3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.03 cfs  0.003 af

Runoff Area=2,119 sf   48.80% Impervious   Runoff Depth>1.56"Subcatchment PR4: To Main Street
   Tc=5.0 min   CN=79   Runoff=0.09 cfs  0.006 af

   Inflow=0.01 cfs  0.001 afReach DP1: NE PL
   Outflow=0.01 cfs  0.001 af

Peak Elev=11.50'  Storage=2,410 cf   Inflow=2.96 cfs  0.214 afPond 1PA: North
   Discarded=0.49 cfs  0.210 af   Primary=0.55 cfs  0.005 af   Outflow=1.04 cfs  0.215 af

Peak Elev=11.83'  Storage=1,664 cf   Inflow=1.84 cfs  0.141 afPond 1PB: South
   Discarded=0.07 cfs  0.095 af   Primary=1.34 cfs  0.035 af   Outflow=1.41 cfs  0.131 af

Peak Elev=11.83'  Storage=2,045 cf   Inflow=2.24 cfs  0.066 afPond 1PC: East
   Discarded=0.04 cfs  0.040 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.040 af
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Summary for Subcatchment PR1A: 

Runoff = 0.74 cfs @ 12.08 hrs,  Volume= 0.053 af,  Depth> 1.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
6,037 61 >75% Grass cover, Good, HSG B
8,761 98 Paved parking, HSG A

14,798 83 Weighted Average
6,037 40.80% Pervious Area
8,761 59.20% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR1B: To Chambers

Runoff = 1.16 cfs @ 12.08 hrs,  Volume= 0.084 af,  Depth> 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
13,123 98 Paved parking, HSG A
17,532 61 >75% Grass cover, Good, HSG B
30,655 77 Weighted Average
17,532 57.19% Pervious Area
13,123 42.81% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR1C: To Chambers

Runoff = 0.14 cfs @ 12.09 hrs,  Volume= 0.011 af,  Depth> 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
814 98 Paved parking, HSG A

* 195 98 Roof
5,645 61 >75% Grass cover, Good, HSG B
6,654 67 Weighted Average
5,645 84.84% Pervious Area
1,009 15.16% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PR1D: To North PL

Runoff = 0.01 cfs @ 12.11 hrs,  Volume= 0.001 af,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
826 61 >75% Grass cover, Good, HSG B
826 100.00% Pervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR1E: West Building

Runoff = 1.07 cfs @ 12.07 hrs,  Volume= 0.078 af,  Depth> 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
13,068 98 Paved parking, HSG A

2,378 61 >75% Grass cover, Good, HSG B
15,446 92 Weighted Average

2,378 15.40% Pervious Area
13,068 84.60% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR1F: East Building

Runoff = 1.71 cfs @ 12.07 hrs,  Volume= 0.130 af,  Depth> 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"
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Area (sf) CN Description
21,221 98 Paved parking, HSG A

1,171 61 >75% Grass cover, Good, HSG B
22,392 96 Weighted Average

1,171 5.23% Pervious Area
21,221 94.77% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR1G: 

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 0.026 af,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
4,443 98 Paved parking, HSG A
2,677 61 >75% Grass cover, Good, HSG B
7,120 84 Weighted Average
2,677 37.60% Pervious Area
4,443 62.40% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment PR3: To Western PL

Runoff = 0.03 cfs @ 12.11 hrs,  Volume= 0.003 af,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
3,013 61 >75% Grass cover, Good, HSG B
3,013 100.00% Pervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment PR4: To Main Street

Runoff = 0.09 cfs @ 12.08 hrs,  Volume= 0.006 af,  Depth> 1.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (sf) CN Description
1,034 98 Paved parking, HSG A
1,085 61 >75% Grass cover, Good, HSG B
2,119 79 Weighted Average
1,085 51.20% Pervious Area
1,034 48.80% Impervious Area

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

5.0 Direct Entry, 

Summary for Reach DP1: NE PL

Inflow Area = 2.247 ac, 62.95% Impervious,  Inflow Depth > 0.00"    for  2 Year event
Inflow = 0.01 cfs @ 12.11 hrs,  Volume= 0.001 af
Outflow = 0.01 cfs @ 12.11 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 1PA: North

Inflow Area = 1.398 ac, 57.39% Impervious,  Inflow Depth > 1.84"    for  2 Year event
Inflow = 2.96 cfs @ 12.08 hrs,  Volume= 0.214 af
Outflow = 1.04 cfs @ 12.11 hrs,  Volume= 0.215 af,  Atten= 65%,  Lag= 1.9 min
Discarded = 0.49 cfs @ 11.80 hrs,  Volume= 0.210 af
Primary = 0.55 cfs @ 12.11 hrs,  Volume= 0.005 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 11.50' @ 12.57 hrs   Surf.Area= 2,545 sf   Storage= 2,410 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 30.0 min ( 852.3 - 822.3 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 2,390 cf 10.56'W x 240.93'L x 4.07'H Field A

10,360 cf Overall - 4,386 cf Embedded = 5,974 cf  x 40.0% Voids
#2A 10.35' 4,167 cf ACF R-Tank HD 2.0  x 505  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
5 Rows of 101 Chambers

6,557 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 81.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.49 cfs @ 11.80 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.49 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.11 hrs  HW=10.89'  TW=11.04'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond 1PB: South

Inflow Area = 0.667 ac, 76.53% Impervious,  Inflow Depth > 2.54"    for  2 Year event
Inflow = 1.84 cfs @ 12.07 hrs,  Volume= 0.141 af
Outflow = 1.41 cfs @ 12.11 hrs,  Volume= 0.131 af,  Atten= 23%,  Lag= 2.3 min
Discarded = 0.07 cfs @ 10.55 hrs,  Volume= 0.095 af
Primary = 1.34 cfs @ 12.11 hrs,  Volume= 0.035 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 11.83' @ 14.67 hrs   Surf.Area= 1,262 sf   Storage= 1,664 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 110.0 min ( 888.5 - 778.5 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 960 cf 23.69'W x 53.26'L x 4.07'H Field A

5,136 cf Overall - 2,736 cf Embedded = 2,400 cf  x 40.0% Voids
#2A 10.35' 2,599 cf ACF R-Tank HD 2.0  x 315  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
15 Rows of 21 Chambers

3,559 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 57.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.07 cfs @ 10.55 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.63 cfs @ 12.11 hrs  HW=11.09'  TW=11.05'   (Dynamic Tailwater)
2=Culvert  (Outlet Controls 0.63 cfs @ 0.89 fps)
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Summary for Pond 1PC: East

Inflow Area = 2.228 ac, 63.49% Impervious,  Inflow Depth > 0.36"    for  2 Year event
Inflow = 2.24 cfs @ 12.11 hrs,  Volume= 0.066 af
Outflow = 0.04 cfs @ 11.75 hrs,  Volume= 0.040 af,  Atten= 98%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 11.75 hrs,  Volume= 0.040 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 11.83' @ 14.62 hrs   Surf.Area= 1,561 sf   Storage= 2,045 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 267.9 min ( 1,042.7 - 774.8 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 1,209 cf 19.75'W x 79.07'L x 4.07'H Field A

6,357 cf Overall - 3,335 cf Embedded = 3,022 cf  x 40.0% Voids
#2A 10.35' 3,169 cf ACF R-Tank HD 2.0  x 384  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
12 Rows of 32 Chambers

4,377 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 12.15' 12.0"  Round Culvert   

L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.15' / 12.15'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.04 cfs @ 11.75 hrs  HW=10.17'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=10.10'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=14,798 sf   59.20% Impervious   Runoff Depth>3.08"Subcatchment PR1A: 
   Tc=5.0 min   CN=83   Runoff=1.22 cfs  0.087 af

Runoff Area=30,655 sf   42.81% Impervious   Runoff Depth>2.54"Subcatchment PR1B: To Chambers
   Tc=5.0 min   CN=77   Runoff=2.10 cfs  0.149 af

Runoff Area=6,654 sf   15.16% Impervious   Runoff Depth>1.73"Subcatchment PR1C: To Chambers
   Tc=5.0 min   CN=67   Runoff=0.30 cfs  0.022 af

Runoff Area=826 sf   0.00% Impervious   Runoff Depth>1.31"Subcatchment PR1D: To North PL
   Tc=5.0 min   CN=61   Runoff=0.03 cfs  0.002 af

Runoff Area=15,446 sf   84.60% Impervious   Runoff Depth>3.99"Subcatchment PR1E: West Building
   Tc=5.0 min   CN=92   Runoff=1.59 cfs  0.118 af

Runoff Area=22,392 sf   94.77% Impervious   Runoff Depth>4.43"Subcatchment PR1F: East Building
   Tc=5.0 min   CN=96   Runoff=2.44 cfs  0.190 af

Runoff Area=7,120 sf   62.40% Impervious   Runoff Depth>3.18"Subcatchment PR1G: 
   Tc=5.0 min   CN=84   Runoff=0.61 cfs  0.043 af

Runoff Area=3,013 sf   0.00% Impervious   Runoff Depth>1.31"Subcatchment PR3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.10 cfs  0.008 af

Runoff Area=2,119 sf   48.80% Impervious   Runoff Depth>2.71"Subcatchment PR4: To Main Street
   Tc=5.0 min   CN=79   Runoff=0.16 cfs  0.011 af

   Inflow=0.62 cfs  0.065 afReach DP1: NE PL
   Outflow=0.62 cfs  0.065 af
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Summary for Pond 1PA: North

Inflow Area = 1.398 ac, 57.39% Impervious,  Inflow Depth > 3.04"    for  10 Year event
Inflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.354 af
Outflow = 2.03 cfs @ 12.08 hrs,  Volume= 0.354 af,  Atten= 59%,  Lag= 0.5 min
Discarded = 0.49 cfs @ 11.70 hrs,  Volume= 0.327 af
Primary = 1.54 cfs @ 12.08 hrs,  Volume= 0.027 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 12.65' @ 12.64 hrs   Surf.Area= 2,545 sf   Storage= 4,568 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 63.1 min ( 872.6 - 809.5 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 2,390 cf 10.56'W x 240.93'L x 4.07'H Field A

10,360 cf Overall - 4,386 cf Embedded = 5,974 cf  x 40.0% Voids
#2A 10.35' 4,167 cf ACF R-Tank HD 2.0  x 505  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
5 Rows of 101 Chambers

6,557 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 81.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.49 cfs @ 11.70 hrs  HW=10.19'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.49 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.08 hrs  HW=11.42'  TW=11.75'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond 1PB: South

Inflow Area = 0.667 ac, 76.53% Impervious,  Inflow Depth > 3.81"    for  10 Year event
Inflow = 2.74 cfs @ 12.07 hrs,  Volume= 0.212 af
Outflow = 1.48 cfs @ 12.05 hrs,  Volume= 0.182 af,  Atten= 46%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 9.40 hrs,  Volume= 0.103 af
Primary = 1.41 cfs @ 12.05 hrs,  Volume= 0.079 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 12.65' @ 12.65 hrs   Surf.Area= 1,262 sf   Storage= 2,517 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 72.8 min ( 844.2 - 771.4 )
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Volume Invert Avail.Storage Storage Description
#1A 10.10' 960 cf 23.69'W x 53.26'L x 4.07'H Field A

5,136 cf Overall - 2,736 cf Embedded = 2,400 cf  x 40.0% Voids
#2A 10.35' 2,599 cf ACF R-Tank HD 2.0  x 315  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
15 Rows of 21 Chambers

3,559 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 57.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.07 cfs @ 9.40 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.05 hrs  HW=11.26'  TW=11.48'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond 1PC: East

Inflow Area = 2.228 ac, 63.49% Impervious,  Inflow Depth > 0.80"    for  10 Year event
Inflow = 3.33 cfs @ 12.07 hrs,  Volume= 0.149 af
Outflow = 0.66 cfs @ 12.74 hrs,  Volume= 0.106 af,  Atten= 80%,  Lag= 39.8 min
Discarded = 0.04 cfs @ 11.10 hrs,  Volume= 0.043 af
Primary = 0.62 cfs @ 12.74 hrs,  Volume= 0.063 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 12.70' @ 12.74 hrs   Surf.Area= 1,561 sf   Storage= 3,153 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 115.8 min ( 891.4 - 775.5 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 1,209 cf 19.75'W x 79.07'L x 4.07'H Field A

6,357 cf Overall - 3,335 cf Embedded = 3,022 cf  x 40.0% Voids
#2A 10.35' 3,169 cf ACF R-Tank HD 2.0  x 384  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
12 Rows of 32 Chambers

4,377 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 12.15' 12.0"  Round Culvert   

L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.15' / 12.15'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.04 cfs @ 11.10 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.60 cfs @ 12.74 hrs  HW=12.69'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.60 cfs @ 2.00 fps)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=14,798 sf   59.20% Impervious   Runoff Depth>5.21"Subcatchment PR1A: 
   Tc=5.0 min   CN=83   Runoff=2.05 cfs  0.148 af

Runoff Area=30,655 sf   42.81% Impervious   Runoff Depth>4.54"Subcatchment PR1B: To Chambers
   Tc=5.0 min   CN=77   Runoff=3.73 cfs  0.266 af

Runoff Area=6,654 sf   15.16% Impervious   Runoff Depth>3.46"Subcatchment PR1C: To Chambers
   Tc=5.0 min   CN=67   Runoff=0.62 cfs  0.044 af

Runoff Area=826 sf   0.00% Impervious   Runoff Depth>2.84"Subcatchment PR1D: To North PL
   Tc=5.0 min   CN=61   Runoff=0.06 cfs  0.004 af

Runoff Area=15,446 sf   84.60% Impervious   Runoff Depth>6.25"Subcatchment PR1E: West Building
   Tc=5.0 min   CN=92   Runoff=2.42 cfs  0.185 af

Runoff Area=22,392 sf   94.77% Impervious   Runoff Depth>6.72"Subcatchment PR1F: East Building
   Tc=5.0 min   CN=96   Runoff=3.62 cfs  0.288 af

Runoff Area=7,120 sf   62.40% Impervious   Runoff Depth>5.33"Subcatchment PR1G: 
   Tc=5.0 min   CN=84   Runoff=1.00 cfs  0.073 af

Runoff Area=3,013 sf   0.00% Impervious   Runoff Depth>2.84"Subcatchment PR3: To Western PL
   Tc=5.0 min   CN=61   Runoff=0.23 cfs  0.016 af

Runoff Area=2,119 sf   48.80% Impervious   Runoff Depth>4.76"Subcatchment PR4: To Main Street
   Tc=5.0 min   CN=79   Runoff=0.27 cfs  0.019 af

   Inflow=4.27 cfs  0.326 afReach DP1: NE PL
   Outflow=4.27 cfs  0.326 af
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Summary for Pond 1PA: North

Inflow Area = 1.398 ac, 57.39% Impervious,  Inflow Depth > 5.14"    for  100 Year event
Inflow = 8.22 cfs @ 12.07 hrs,  Volume= 0.599 af
Outflow = 5.67 cfs @ 12.65 hrs,  Volume= 0.599 af,  Atten= 31%,  Lag= 34.6 min
Discarded = 0.49 cfs @ 11.30 hrs,  Volume= 0.434 af
Primary = 5.19 cfs @ 12.65 hrs,  Volume= 0.165 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 14.03' @ 12.35 hrs   Surf.Area= 2,545 sf   Storage= 6,409 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 56.5 min ( 852.6 - 796.1 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 2,390 cf 10.56'W x 240.93'L x 4.07'H Field A

10,360 cf Overall - 4,386 cf Embedded = 5,974 cf  x 40.0% Voids
#2A 10.35' 4,167 cf ACF R-Tank HD 2.0  x 505  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
5 Rows of 101 Chambers

6,557 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 81.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.49 cfs @ 11.30 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.49 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.65 hrs  HW=13.36'  TW=13.63'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond 1PB: South

Inflow Area = 0.667 ac, 76.53% Impervious,  Inflow Depth > 5.97"    for  100 Year event
Inflow = 4.24 cfs @ 12.07 hrs,  Volume= 0.332 af
Outflow = 3.54 cfs @ 12.50 hrs,  Volume= 0.293 af,  Atten= 17%,  Lag= 25.7 min
Discarded = 0.07 cfs @ 8.15 hrs,  Volume= 0.113 af
Primary = 3.47 cfs @ 12.50 hrs,  Volume= 0.180 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 14.06' @ 12.44 hrs   Surf.Area= 1,262 sf   Storage= 3,503 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 40.1 min ( 804.1 - 764.0 )
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Volume Invert Avail.Storage Storage Description
#1A 10.10' 960 cf 23.69'W x 53.26'L x 4.07'H Field A

5,136 cf Overall - 2,736 cf Embedded = 2,400 cf  x 40.0% Voids
#2A 10.35' 2,599 cf ACF R-Tank HD 2.0  x 315  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
15 Rows of 21 Chambers

3,559 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 10.35' 24.0"  Round Culvert   

L= 57.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 10.35' / 10.35'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.07 cfs @ 8.15 hrs  HW=10.14'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.50 hrs  HW=13.75'  TW=13.89'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Summary for Pond 1PC: East

Inflow Area = 2.228 ac, 63.49% Impervious,  Inflow Depth > 2.25"    for  100 Year event
Inflow = 8.29 cfs @ 12.50 hrs,  Volume= 0.418 af
Outflow = 4.28 cfs @ 12.39 hrs,  Volume= 0.369 af,  Atten= 48%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 9.85 hrs,  Volume= 0.048 af
Primary = 4.24 cfs @ 12.39 hrs,  Volume= 0.321 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 14.08' @ 12.39 hrs   Surf.Area= 1,561 sf   Storage= 4,322 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 36.7 min ( 805.2 - 768.5 )

Volume Invert Avail.Storage Storage Description
#1A 10.10' 1,209 cf 19.75'W x 79.07'L x 4.07'H Field A

6,357 cf Overall - 3,335 cf Embedded = 3,022 cf  x 40.0% Voids
#2A 10.35' 3,169 cf ACF R-Tank HD 2.0  x 384  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
12 Rows of 32 Chambers

4,377 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices
#1 Discarded 10.10' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 12.15' 12.0"  Round Culvert   

L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.15' / 12.15'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.04 cfs @ 9.85 hrs  HW=10.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=4.13 cfs @ 12.39 hrs  HW=14.04'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 4.13 cfs @ 5.26 fps)
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Stage-Area-Storage for Pond 1PA: North (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.16 2,545 1,771
11.17 2,545 1,790
11.18 2,545 1,809
11.19 2,545 1,828
11.20 2,545 1,846
11.21 2,545 1,865
11.22 2,545 1,884
11.23 2,545 1,903
11.24 2,545 1,921
11.25 2,545 1,940
11.26 2,545 1,959
11.27 2,545 1,978
11.28 2,545 1,996
11.29 2,545 2,015
11.30 2,545 2,034
11.31 2,545 2,052
11.32 2,545 2,071
11.33 2,545 2,090
11.34 2,545 2,109
11.35 2,545 2,127
11.36 2,545 2,146
11.37 2,545 2,165
11.38 2,545 2,184
11.39 2,545 2,202
11.40 2,545 2,221
11.41 2,545 2,240
11.42 2,545 2,258
11.43 2,545 2,277
11.44 2,545 2,296
11.45 2,545 2,315
11.46 2,545 2,333
11.47 2,545 2,352
11.48 2,545 2,371
11.49 2,545 2,390
11.50 2,545 2,408
11.51 2,545 2,427
11.52 2,545 2,446
11.53 2,545 2,464
11.54 2,545 2,483
11.55 2,545 2,502
11.56 2,545 2,521
11.57 2,545 2,539
11.58 2,545 2,558
11.59 2,545 2,577
11.60 2,545 2,596
11.61 2,545 2,614
11.62 2,545 2,633
11.63 2,545 2,652
11.64 2,545 2,670
11.65 2,545 2,689
11.66 2,545 2,708
11.67 2,545 2,727
11.68 2,545 2,745

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.69 2,545 2,764
11.70 2,545 2,783
11.71 2,545 2,802
11.72 2,545 2,820
11.73 2,545 2,839
11.74 2,545 2,858
11.75 2,545 2,876
11.76 2,545 2,895
11.77 2,545 2,914
11.78 2,545 2,933
11.79 2,545 2,951
11.80 2,545 2,970
11.81 2,545 2,989
11.82 2,545 3,008
11.83 2,545 3,026
11.84 2,545 3,045
11.85 2,545 3,064
11.86 2,545 3,083
11.87 2,545 3,101
11.88 2,545 3,120
11.89 2,545 3,139
11.90 2,545 3,157
11.91 2,545 3,176
11.92 2,545 3,195
11.93 2,545 3,214
11.94 2,545 3,232
11.95 2,545 3,251
11.96 2,545 3,270
11.97 2,545 3,289
11.98 2,545 3,307
11.99 2,545 3,326
12.00 2,545 3,345
12.01 2,545 3,363
12.02 2,545 3,382
12.03 2,545 3,401
12.04 2,545 3,420
12.05 2,545 3,438
12.06 2,545 3,457
12.07 2,545 3,476
12.08 2,545 3,495
12.09 2,545 3,513
12.10 2,545 3,532
12.11 2,545 3,551
12.12 2,545 3,569
12.13 2,545 3,588
12.14 2,545 3,607
12.15 2,545 3,626
12.16 2,545 3,644
12.17 2,545 3,663
12.18 2,545 3,682
12.19 2,545 3,701
12.20 2,545 3,719
12.21 2,545 3,738

Volume in Pond
1PA Below Invert
of Outlet Pipe
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Stage-Area-Storage for Pond 1PA: North (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.28 2,545 5,649
13.29 2,545 5,659
13.30 2,545 5,670
13.31 2,545 5,680
13.32 2,545 5,690
13.33 2,545 5,700
13.34 2,545 5,710
13.35 2,545 5,720
13.36 2,545 5,731
13.37 2,545 5,741
13.38 2,545 5,751
13.39 2,545 5,761
13.40 2,545 5,771
13.41 2,545 5,782
13.42 2,545 5,792
13.43 2,545 5,802
13.44 2,545 5,812
13.45 2,545 5,822
13.46 2,545 5,832
13.47 2,545 5,843
13.48 2,545 5,853
13.49 2,545 5,863
13.50 2,545 5,873
13.51 2,545 5,883
13.52 2,545 5,894
13.53 2,545 5,904
13.54 2,545 5,914
13.55 2,545 5,924
13.56 2,545 5,934
13.57 2,545 5,944
13.58 2,545 5,955
13.59 2,545 5,965
13.60 2,545 5,975
13.61 2,545 5,985
13.62 2,545 5,995
13.63 2,545 6,005
13.64 2,545 6,016
13.65 2,545 6,026
13.66 2,545 6,036
13.67 2,545 6,046
13.68 2,545 6,056
13.69 2,545 6,067
13.70 2,545 6,077
13.71 2,545 6,087
13.72 2,545 6,097
13.73 2,545 6,107
13.74 2,545 6,117
13.75 2,545 6,128
13.76 2,545 6,138
13.77 2,545 6,148
13.78 2,545 6,158
13.79 2,545 6,168
13.80 2,545 6,179

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.81 2,545 6,189
13.82 2,545 6,199
13.83 2,545 6,209
13.84 2,545 6,219
13.85 2,545 6,229
13.86 2,545 6,240
13.87 2,545 6,250
13.88 2,545 6,260
13.89 2,545 6,270
13.90 2,545 6,280
13.91 2,545 6,290
13.92 2,545 6,301
13.93 2,545 6,311
13.94 2,545 6,321
13.95 2,545 6,331
13.96 2,545 6,341
13.97 2,545 6,352
13.98 2,545 6,362
13.99 2,545 6,372
14.00 2,545 6,382
14.01 2,545 6,392
14.02 2,545 6,402
14.03 2,545 6,413
14.04 2,545 6,423
14.05 2,545 6,433
14.06 2,545 6,443
14.07 2,545 6,453
14.08 2,545 6,464
14.09 2,545 6,474
14.10 2,545 6,484
14.11 2,545 6,494
14.12 2,545 6,504
14.13 2,545 6,514
14.14 2,545 6,525
14.15 2,545 6,535
14.16 2,545 6,545
14.17 2,545 6,555

Total Volume in
Pond 1PA
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Stage-Area-Storage for Pond 1PB: South (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.16 1,262 967
11.17 1,262 977
11.18 1,262 988
11.19 1,262 998
11.20 1,262 1,008
11.21 1,262 1,019
11.22 1,262 1,029
11.23 1,262 1,040
11.24 1,262 1,050
11.25 1,262 1,060
11.26 1,262 1,071
11.27 1,262 1,081
11.28 1,262 1,091
11.29 1,262 1,102
11.30 1,262 1,112
11.31 1,262 1,123
11.32 1,262 1,133
11.33 1,262 1,143
11.34 1,262 1,154
11.35 1,262 1,164
11.36 1,262 1,174
11.37 1,262 1,185
11.38 1,262 1,195
11.39 1,262 1,206
11.40 1,262 1,216
11.41 1,262 1,226
11.42 1,262 1,237
11.43 1,262 1,247
11.44 1,262 1,258
11.45 1,262 1,268
11.46 1,262 1,278
11.47 1,262 1,289
11.48 1,262 1,299
11.49 1,262 1,309
11.50 1,262 1,320
11.51 1,262 1,330
11.52 1,262 1,341
11.53 1,262 1,351
11.54 1,262 1,361
11.55 1,262 1,372
11.56 1,262 1,382
11.57 1,262 1,392
11.58 1,262 1,403
11.59 1,262 1,413
11.60 1,262 1,424
11.61 1,262 1,434
11.62 1,262 1,444
11.63 1,262 1,455
11.64 1,262 1,465
11.65 1,262 1,475
11.66 1,262 1,486
11.67 1,262 1,496
11.68 1,262 1,507

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.69 1,262 1,517
11.70 1,262 1,527
11.71 1,262 1,538
11.72 1,262 1,548
11.73 1,262 1,559
11.74 1,262 1,569
11.75 1,262 1,579
11.76 1,262 1,590
11.77 1,262 1,600
11.78 1,262 1,610
11.79 1,262 1,621
11.80 1,262 1,631
11.81 1,262 1,642
11.82 1,262 1,652
11.83 1,262 1,662
11.84 1,262 1,673
11.85 1,262 1,683
11.86 1,262 1,693
11.87 1,262 1,704
11.88 1,262 1,714
11.89 1,262 1,725
11.90 1,262 1,735
11.91 1,262 1,745
11.92 1,262 1,756
11.93 1,262 1,766
11.94 1,262 1,776
11.95 1,262 1,787
11.96 1,262 1,797
11.97 1,262 1,808
11.98 1,262 1,818
11.99 1,262 1,828
12.00 1,262 1,839
12.01 1,262 1,849
12.02 1,262 1,860
12.03 1,262 1,870
12.04 1,262 1,880
12.05 1,262 1,891
12.06 1,262 1,901
12.07 1,262 1,911
12.08 1,262 1,922
12.09 1,262 1,932
12.10 1,262 1,943
12.11 1,262 1,953
12.12 1,262 1,963
12.13 1,262 1,974
12.14 1,262 1,984
12.15 1,262 1,994
12.16 1,262 2,005
12.17 1,262 2,015
12.18 1,262 2,026
12.19 1,262 2,036
12.20 1,262 2,046
12.21 1,262 2,057

Volume in Pond
1PB Below Invert
of Outlet Pipe
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Stage-Area-Storage for Pond 1PB: South (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.28 1,262 3,109
13.29 1,262 3,115
13.30 1,262 3,120
13.31 1,262 3,125
13.32 1,262 3,130
13.33 1,262 3,135
13.34 1,262 3,140
13.35 1,262 3,145
13.36 1,262 3,150
13.37 1,262 3,155
13.38 1,262 3,160
13.39 1,262 3,165
13.40 1,262 3,170
13.41 1,262 3,175
13.42 1,262 3,180
13.43 1,262 3,185
13.44 1,262 3,190
13.45 1,262 3,195
13.46 1,262 3,200
13.47 1,262 3,205
13.48 1,262 3,210
13.49 1,262 3,215
13.50 1,262 3,220
13.51 1,262 3,226
13.52 1,262 3,231
13.53 1,262 3,236
13.54 1,262 3,241
13.55 1,262 3,246
13.56 1,262 3,251
13.57 1,262 3,256
13.58 1,262 3,261
13.59 1,262 3,266
13.60 1,262 3,271
13.61 1,262 3,276
13.62 1,262 3,281
13.63 1,262 3,286
13.64 1,262 3,291
13.65 1,262 3,296
13.66 1,262 3,301
13.67 1,262 3,306
13.68 1,262 3,311
13.69 1,262 3,316
13.70 1,262 3,321
13.71 1,262 3,326
13.72 1,262 3,332
13.73 1,262 3,337
13.74 1,262 3,342
13.75 1,262 3,347
13.76 1,262 3,352
13.77 1,262 3,357
13.78 1,262 3,362
13.79 1,262 3,367
13.80 1,262 3,372

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.81 1,262 3,377
13.82 1,262 3,382
13.83 1,262 3,387
13.84 1,262 3,392
13.85 1,262 3,397
13.86 1,262 3,402
13.87 1,262 3,407
13.88 1,262 3,412
13.89 1,262 3,417
13.90 1,262 3,422
13.91 1,262 3,427
13.92 1,262 3,432
13.93 1,262 3,437
13.94 1,262 3,443
13.95 1,262 3,448
13.96 1,262 3,453
13.97 1,262 3,458
13.98 1,262 3,463
13.99 1,262 3,468
14.00 1,262 3,473
14.01 1,262 3,478
14.02 1,262 3,483
14.03 1,262 3,488
14.04 1,262 3,493
14.05 1,262 3,498
14.06 1,262 3,503
14.07 1,262 3,508
14.08 1,262 3,513
14.09 1,262 3,518
14.10 1,262 3,523
14.11 1,262 3,528
14.12 1,262 3,533
14.13 1,262 3,538
14.14 1,262 3,543
14.15 1,262 3,548
14.16 1,262 3,554
14.17 1,262 3,559

Total Volume in
Pond 1PB
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Stage-Area-Storage for Pond 1PC: East (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.16 1,561 1,189
11.17 1,561 1,201
11.18 1,561 1,214
11.19 1,561 1,227
11.20 1,561 1,240
11.21 1,561 1,252
11.22 1,561 1,265
11.23 1,561 1,278
11.24 1,561 1,291
11.25 1,561 1,303
11.26 1,561 1,316
11.27 1,561 1,329
11.28 1,561 1,342
11.29 1,561 1,354
11.30 1,561 1,367
11.31 1,561 1,380
11.32 1,561 1,393
11.33 1,561 1,405
11.34 1,561 1,418
11.35 1,561 1,431
11.36 1,561 1,444
11.37 1,561 1,456
11.38 1,561 1,469
11.39 1,561 1,482
11.40 1,561 1,495
11.41 1,561 1,507
11.42 1,561 1,520
11.43 1,561 1,533
11.44 1,561 1,546
11.45 1,561 1,558
11.46 1,561 1,571
11.47 1,561 1,584
11.48 1,561 1,597
11.49 1,561 1,609
11.50 1,561 1,622
11.51 1,561 1,635
11.52 1,561 1,648
11.53 1,561 1,660
11.54 1,561 1,673
11.55 1,561 1,686
11.56 1,561 1,699
11.57 1,561 1,711
11.58 1,561 1,724
11.59 1,561 1,737
11.60 1,561 1,750
11.61 1,561 1,762
11.62 1,561 1,775
11.63 1,561 1,788
11.64 1,561 1,801
11.65 1,561 1,813
11.66 1,561 1,826
11.67 1,561 1,839
11.68 1,561 1,852

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

11.69 1,561 1,864
11.70 1,561 1,877
11.71 1,561 1,890
11.72 1,561 1,903
11.73 1,561 1,915
11.74 1,561 1,928
11.75 1,561 1,941
11.76 1,561 1,954
11.77 1,561 1,966
11.78 1,561 1,979
11.79 1,561 1,992
11.80 1,561 2,004
11.81 1,561 2,017
11.82 1,561 2,030
11.83 1,561 2,043
11.84 1,561 2,055
11.85 1,561 2,068
11.86 1,561 2,081
11.87 1,561 2,094
11.88 1,561 2,106
11.89 1,561 2,119
11.90 1,561 2,132
11.91 1,561 2,145
11.92 1,561 2,157
11.93 1,561 2,170
11.94 1,561 2,183
11.95 1,561 2,196
11.96 1,561 2,208
11.97 1,561 2,221
11.98 1,561 2,234
11.99 1,561 2,247
12.00 1,561 2,259
12.01 1,561 2,272
12.02 1,561 2,285
12.03 1,561 2,298
12.04 1,561 2,310
12.05 1,561 2,323
12.06 1,561 2,336
12.07 1,561 2,349
12.08 1,561 2,361
12.09 1,561 2,374
12.10 1,561 2,387
12.11 1,561 2,400
12.12 1,561 2,412
12.13 1,561 2,425
12.14 1,561 2,438
12.15 1,561 2,451
12.16 1,561 2,463
12.17 1,561 2,476
12.18 1,561 2,489
12.19 1,561 2,502
12.20 1,561 2,514
12.21 1,561 2,527

Volume in Pond
1PC Below Invert
of Outlet Pipe
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Stage-Area-Storage for Pond 1PC: East (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.28 1,561 3,821
13.29 1,561 3,827
13.30 1,561 3,833
13.31 1,561 3,839
13.32 1,561 3,846
13.33 1,561 3,852
13.34 1,561 3,858
13.35 1,561 3,864
13.36 1,561 3,871
13.37 1,561 3,877
13.38 1,561 3,883
13.39 1,561 3,889
13.40 1,561 3,896
13.41 1,561 3,902
13.42 1,561 3,908
13.43 1,561 3,914
13.44 1,561 3,920
13.45 1,561 3,927
13.46 1,561 3,933
13.47 1,561 3,939
13.48 1,561 3,945
13.49 1,561 3,952
13.50 1,561 3,958
13.51 1,561 3,964
13.52 1,561 3,970
13.53 1,561 3,977
13.54 1,561 3,983
13.55 1,561 3,989
13.56 1,561 3,995
13.57 1,561 4,002
13.58 1,561 4,008
13.59 1,561 4,014
13.60 1,561 4,020
13.61 1,561 4,027
13.62 1,561 4,033
13.63 1,561 4,039
13.64 1,561 4,045
13.65 1,561 4,052
13.66 1,561 4,058
13.67 1,561 4,064
13.68 1,561 4,070
13.69 1,561 4,077
13.70 1,561 4,083
13.71 1,561 4,089
13.72 1,561 4,095
13.73 1,561 4,102
13.74 1,561 4,108
13.75 1,561 4,114
13.76 1,561 4,120
13.77 1,561 4,127
13.78 1,561 4,133
13.79 1,561 4,139
13.80 1,561 4,145

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

13.81 1,561 4,152
13.82 1,561 4,158
13.83 1,561 4,164
13.84 1,561 4,170
13.85 1,561 4,177
13.86 1,561 4,183
13.87 1,561 4,189
13.88 1,561 4,195
13.89 1,561 4,202
13.90 1,561 4,208
13.91 1,561 4,214
13.92 1,561 4,220
13.93 1,561 4,227
13.94 1,561 4,233
13.95 1,561 4,239
13.96 1,561 4,245
13.97 1,561 4,252
13.98 1,561 4,258
13.99 1,561 4,264
14.00 1,561 4,270
14.01 1,561 4,276
14.02 1,561 4,283
14.03 1,561 4,289
14.04 1,561 4,295
14.05 1,561 4,301
14.06 1,561 4,308
14.07 1,561 4,314
14.08 1,561 4,320
14.09 1,561 4,326
14.10 1,561 4,333
14.11 1,561 4,339
14.12 1,561 4,345
14.13 1,561 4,351
14.14 1,561 4,358
14.15 1,561 4,364
14.16 1,561 4,370
14.17 1,561 4,376

Total Volume in
Pond 1PC
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Soil Evaluation for Drainage Design 556 Main Street 17791
Falmouth, MA

Evaluation by: Edward Cullen
See Site Plan for Locations

TP-1

Depth Color Percent Gravel
Cobbles & 

Stones
0-61" Fill n/a n/a n/a      

61-80" Bw 10yr 5/4 n/a n/a n/a Fine Sandy Loam     loose dry
80-94" C1 10 yr 5/2 n/a n/a n/a Loamy Sand loose dry
94-135" C2 7.5yr5/3 n/a n/a n/a Loamy Sand loose dry

                                                       

TP-2

Depth Color Percent Gravel
Cobbles & 

Stones
0-5" Bit Conc n/a n/a n/a      
5-36" Fill n/a n/a n/a      dry

36-76 C1 10yr6/8 n/a n/a n/a
Gravelly Coarse 

Sand 20

loose & 
single 

grained dry

76-126" C2 2.5y7/6 n/a n/a n/a Medium Sand

loose & 
single 

grained dry

Soil 
Consistenc
e (Moist)

Soil Texture 
(USDA)

Coarse Fragments
% by Volume

December 19, 2013

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)

Weeping @ 126" Standing @ 135"  No Mottling, No refusal

Soil 
Consistenc
e (Moist)

Soil 
Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features

Redoximorphic Features

(mottles)
Soil 

StructureDepth

Soil 
Horizon/ 

Layer

Soil Texture 
(USDA)

Coarse Fragments

Soil 
Structure

(mottles) % by Volume



TP-3

Depth Color Percent Gravel
Cobbles & 

Stones
0-66" Fill n/a n/a n/a      dry

66-109" C1 10yr 5/2 n/a n/a n/a Loamy Sand      dry
109-138" C2 2.5y4/4 116" 7.5r5/8 Sandy Loam Loose  

TP-4

Depth Color Percent Gravel
Cobbles & 

Stones
0-11" Fill n/a n/a n/a      dry

11-30" Bw 10yr6/8 n/a n/a n/a Loamy Sand      dry
30-48" C1 5y6/2 n/a n/a n/a Sandy loam dry

48-137" C2 10yr8/8 n/a n/a n/a Medium Sand           

Loose & 
single 

grained      

TP-5

Soil Texture 
(USDA)

Weeping @ 126", No Mottling, No refusal

Weeping @ 137", No refusal, hole collapsing

Coarse Fragments

Soil 
Structure

Soil 
Consistenc
e (Moist)

% by Volume

Weeping @ 134", No refusal

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features
(mottles)

Coarse Fragments

Soil 
Structure

Soil 
Consistenc
e (Moist)

(mottles) % by Volume
Soil Texture 

(USDA)



Depth Color Percent Gravel
Cobbles & 

Stones

0-141" Fill 2.5y5/4 n/a n/a n/a

Pockets of Sandy 
loam & Loamy 

sand Loose

TP-6

Depth Color Percent Gravel
Cobbles & 

Stones
0-64" Fill n/a n/a n/a      dry

64-94" C1 10yr 6/8 n/a n/a n/a
Gravelly coarse 

sand 20

loose & 
single 

grained dry

94-130" C2 2.5y7/6 n/a n/a n/a Medium sand

loose & 
single 

grained dry

TP-7

Depth Color Percent Gravel
Cobbles & 

Stones

Soil 
Consistenc
e (Moist)

(mottles) % by Volume

Soil 
Consistenc
e (Moist)

(mottles) % by Volume

Soil 
Consistenc
e (Moist)

Redoximorphic Features Coarse Fragments

Soil 
Structure

No groundwater, No Mottling, No refusal, Garbage found @ 120" 

Depth

Soil 
Horizon/ 

Layer

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)
Soil Texture 

(USDA)
Soil 

Structure

Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features

Soil Texture 
(USDA)

(mottles) % by Volume

Saturated @ 130", No Mottling, No refusal

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features

Soil Texture 
(USDA)

Coarse Fragments

Coarse Fragments

Soil 
Structure



0-49" Fill n/a n/a n/a      dry

49-89" C1 10yr 6/8 n/a n/a n/a
Gravelly coarse 

sand 20

loose & 
single 

grained dry

89-139" C2 2.5y7/6 n/a n/a n/a Medium sand

loose & 
single 

grained

TP-8

Depth Color Percent Gravel
Cobbles & 

Stones
0-55" Fill n/a n/a n/a      dry

55-64" Ap 10yr3/4 n/a n/a n/a Fine sandy loam      dry
64-74" Bw 7.5yr5/4 n/a n/a n/a Sandy loam dry
74-147" C1 2.5y6/2 91" 7.5r5/8 Silt loam           Firm      

Saturated @ 139", No Mottling, No refusal

Depth

Soil 
Horizon/ 

Layer

Matrix: 
Color-
Moist 

(Munsell)

Redoximorphic Features

Soil Texture 
(USDA)

Coarse Fragments

Soil 
Structure

Soil 
Consistenc
e (Moist)

(mottles) % by Volume

Weeping @ 147", No refusal



Appendix V.  ACF Environmental Product Information 



 

 

SUSPENDED SOLIDS REMOVAL TEST  

OF A 22 X 44 INCH STORMBASIN MODULAR 

STORMWATER FILTRATION SYSTEM 

 

 

 

By 

James T. Mailloux 

 

 

 

 

Submitted to 

FABCO INDUSTRIES, INC. 

 

 

 

June 2005 

 

 

 

 

 

 

 

ALDEN RESEARCH LABORATORY, INC. 

30 Shrewsbury Street 

Holden, MA  01520 



SUSPENDED SOLIDS REMOVAL EFFICIENCY TEST  

OF A 22 X 44 INCH STORMBASIN MODULAR 

STORMWATER FILTRATION SYSTEM 

 

1.0 INTRODUCTION 

 

Under a contract from Fabco Industries, Inc. (Fabco), a sediment removal efficiency test of a 

StormBasin Modular Stormwater Filtration System, using OK110 silica sand, was conducted at 

Alden Research Laboratory, Inc. (Alden), Holden, Massachusetts.  The filtration system 

consisted of a 22 x 44 inch molded StormBasin unit which housed two (2) filter cartridges. 

 

2.0 TEST FACILITY DESCRIPTION 

 

A closed test loop, located in Alden’s laboratory testing facility was used to facilitate the testing 

of the StormBasin unit.  The test loop consisted of a 15 HP pump drawing water from a 

laboratory sump, 2-inch calibrated flow meter, influent piping, test unit, collection tank and 

effluent piping to return the water to the sump.  The influent piping contained a sampling port 

approximately 3 ft upstream of the test unit for collecting the influent concentration samples and 

consisted of a 3-inch tee, pipe and quick-turn butterfly valve.  A 3-inch tee was used for injecting 

the OK110 silica sand and was positioned 10 pipe diameters upstream of the sampling port to 

assure thorough mixing.  The effluent concentration samples were collected at the free-discharge 

of the effluent piping. 

 

3.0 INSTRUMENTATION AND MEASURING TECHNIQUES 

 

3.1 Flow 

 

The inflow to the test unit was set with a 2-inch butterfly valve and measured using an orifice 

plate fabricated and installed per ASME guidelines.  The fabricated flow meter was calibrated in 

Alden’s Calibration Department and is NIST traceable.  The accuracy of the flow measurement 

is estimated at ±1%.  The differential head from the orifice meter was measured using a 



 

Rosemount 0 to 250-inch Differential Pressure Cell, calibrated at the laboratory prior to testing.  

The test flow was averaged and recorded every 10 seconds throughout the duration of the test, 

using a computerized data acquisition program. 

 

3.2 Temperature 

 

Temperature measurements were achieved using an Omega DP41 temperature probe and readout 

device, which was calibrated at the laboratory prior to testing. 

 

3.3 Pressure Head 

 

The pressure head within the StormBasin unit was measured using a Druck, 2-psi single-ended 

pressure cell, which was calibrated at the laboratory prior to testing.  Pressure readings were 

averaged and recorded every 10 seconds throughout the duration of the test, using a 

computerized data acquisition program. 

 

3.4 Sediment Injection 

 

OK110 silica sand was used to test the StormBasin unit.  The test sand was introduced into the 

system using an Auger volumetric screw feeder, model VF-1.  A ½ inch feed auger was driven 

with a variable speed drive, which was calibrated with the OK110 sand prior to testing.  The feed 

unit contains a 1.5 cubic foot hopper at the upper end of the auger to provide a constant supply of 

dry test sand. 

 

3.5 Sample Analysis 

 

Samples of approximately 1 Liter were collected at each location in graduated 2-Liter beakers.  

The samples were weighed to the nearest 0.1gram, using an Ohaus 4000g x 0.1g digital scale, 

model SCD-010.  Each sample was filtered through a Whatman 934-AH, 42 mm, 1.5-micron, 

glass microfiber filter paper.  Each sediment sample was dried and then weighed to the nearest 

0.0001gram, using an AND analytical balance, model ER-182A. 



 

 

4.0 TEST PROCEDURE 

 

The Fabco StormBasin modular stormwater filtration system was tested at a flow of 60 gpm, 

with a sediment injection concentration of approximately 200 mg/L.  The test was conducted 

under 100% filtration, with no flow going into bypass. 

 

The system flow was set and allowed to stabilize.  The OK110 test sand was introduced into the 

inflow line and three system volumes were allowed to pass through the system prior to the 

collection of samples.  Four pairs of influent/effluent samples were collected, with the effluent 

samples taken 1 unit residence time after the influent sample.  At the completion of the sample 

collections, the sediment injection was stopped and three system volumes were again passed 

through the unit. 

 

The collected samples were filtered and analyzed in accordance with Method B, as described in 

ASTM Designation: D 3977-97 (Re-approved 2002), “Standard Test Methods for Determining 

Sediment Concentration in Water Samples.”  



 

5.0 RESULTS 

 

The test was conducted at a nominal flow of 60 gpm.  The average flow was 60.1 gpm, with a 

minimum and maximum-recorded flow of 58.2 gpm and 61.6 gpm, respectively.  The recorded 

temperature was 60.0 degrees Fahrenheit. 

 

The measured influent sediment concentrations ranged from 95.6 mg/L to 139.2 mg/L, with a 

mean concentration of 114.6 mg/L.  The effluent concentrations ranged from 1.4 mg/L to  

3.3 mg/L, with a mean concentration of 2.5 mg/L.  The resulting sediment concentration removal 

efficiencies ranged from 96.6% to 99.0%, with a mean of 97.8%. 

 

 

 

Red Tag Filters 0580026 0580031

Sample Influent mg/L Effluent mg/L Efficiency (%)

1 108.6 2.1 98.1
2 115.2 3.3 97.2
3 139.2 1.4 99.0
4 95.6 3.3 96.6

MEAN 114.6 2.5 97.8

FABCO INDUSTRIES, INC.

60 GPM SEDIMENT REMOVAL TEST
OK110 SILICA SAND

 



Catch Basin

 I.D.

Tributary 

Area (sf)

Tributary 

Area (ac)

Water Quality 

Volume (cf)

(0.5" x tributary

 area)

Tc (hrs)
qu (unit discharge)

(csm/inch)
Q0.5 (cfs)

Number of 

Cartridges 

Req'd *

Fabco StormBasin 

Model Proposed

Neenah Grate

 Model Selected
Clear Opening

Min Catch Basin 

Size Required

CB1 4,700 0.11 195.8 0.1 752 0.063 1 10047‐2 R‐3405‐A 22" x 22" 2' x 2'

CB2 7,000 0.16 291.7 0.1 752 0.094 1 10047‐2 R‐3405‐A 22" x 22" 2' x 2'

CB3 22,000 0.51 916.7 0.1 752 0.297 3 10105‐1 R‐3415 19" x 52" 2' x 5'

* Each Standard Fabco Cartridge can treat 0.134 cfs

556 Main Street, Falmouth MA Development
Proprietary Water Quality Unit Sizing Computations

Proposed Pretreatment Unit: Fabco StormBasin



 

 
 

September 9, 2014 
 
 
 

Mr. Robert Adair 
President 
Convergent Water Technologies 
1930 Aldine Western Road 
Houston, TX 77038 

 
Dear Mr. Adair: 

 
Subject: Summary Letter - FocalPoint Biofiltration System Performance (Virginia 

Mixture) Testing for Total Suspended Solids Removal Efficiencies 
CEC Project 142-508 

 
On July 23, 2014, Convergent Water Technologies of Houston, Texas authorized Civil & 
Environmental Consultants, Inc. (CEC) to perform a series of laboratory-scale column tests to 
assess the performance of the FocalPoint Biofiltration System, incorporating media sourced from 
their blending facility in Virginia, in attenuating suspended solids within the water column of 
simulated stormwater solutions. 

 
The FocalPoint High Performance Modular Biofiltration System (HPMBS) is a site-built 
system utilizing open source components for the treatment of stormwater runoff. The 
FocalPoint system was developed by Convergent Water Technologies based in Houston, Texas.  
Like all biofiltration/bioretention systems, FocalPoint utilizes physical, chemical and biological 
mechanisms of a soil, plant and microbe complex to remove pollutants typically found in 
urban stormwater runoff. The modular treatment system, containing biologically active 
biofiltration media, is used as a complete, integrated system designed for installation in square 
foot increments to treat contaminated runoff. 

 
FocalPoint is a scalable biofiltration system which combines the efficiency of high flow rate 
media with the durability and modularity of a highly pervious, open cell 
underdrain/storage/infiltration system, allowing the system to manage both water quality and volume. 
The typical implementation employs a cross-section that includes a 3-inch uppermost layer of 
mulch, 18-inch biofiltration media, and 6 inches of washed bridging stone. The stone layer is 
underlain by an open-mesh micro-grid followed by the modular underdrain storage system [1]. 

 
Laboratory testing of the FocalPoint Biofiltration System (Virginia mixture) followed the CEC- 
developed protocol designed to effectively assess the product as a water quality treatment best 
management practice (BMP) and analyze the efficiency removals of suspended solids for a given 
set of flow conditions and a limited range of influent concentrations that are within the range of 
typical concentrations for permanent, urban stormwater runoff. 
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The experimental setup consisted of multiple individual column test apparatuses using 6 inch 
diameter PVC-pipe sections containing each given layer of the FocalPoint Biofiltration System. 
The system layers consisting of 3 inches of shredded mulch, 18 inches of high-flow biofiltration 
filter media, and 6 inches of washed, bridging stone were layered within each PVC column section. 
The modular underdrain was excluded. The installation of the layers included minimal compaction 
effort. All testing was performed on unvegetated columns. Column sections were fastened together 
using flexible couplings tightened around the outside of the column section using stainless steel 
bands.  The open-flow mesh was fastened to the ends of the columns using stainless steel bands. 

 
After pre-flushing the column with deionized water, several replicate passes of simulated 
stormwater solutions using Sil-Co-Sil 106 silica were poured into the tops of the columns at an 
average suspended solids influent concentration of 450 mg/L. Effluent from the columns was 
collected and composite samples were taken from the given effluent collected from each pass 
through the column.  Both influent volumes and collected effluent volumes per replicate were 
measured and solids removal efficiencies for each replicate were calculated on a mass basis.  The 
removal efficiency statistics for the Virginia mixture of the FocalPoint Biofiltration System are 
shown in Table 1. 

 
Table 1. Removal Efficiency Results for Suspended Solids 

 

Mean Removal Efficiency 91.2% 
Std.Deviation 1.1%

*RPD 1.2 %
*RPD-Relative Percent Deviation computed as (std. deviation/mean)*100 

 

 
We appreciate the opportunity to provide performance testing services to Convergent Water 
Technologies. If you have any questions or desire additional information beyond this summary 
letter, please feel free to call me at (615) 333-7797. 

 
Thank you! 

Sincerely, 

CIVIL & ENVIRONMENTAL CONSULTANTS, INC. 
 
 
 

Kevin B. Wolfe, PhD, PE, D.WRE 
Vice-President 

 
[1] Convergent Water Technologies. Retrieved on August 9, 2014 from 
http://www.convergentwater.com/ 



FOCALPOINT	SIZING	AND	CALCULATION	SHEET	
**	WESTERLY	SYSTEM	**	
	
PROJECT:		 	 #556	MAIN	STREET	DEVELOPMENT	
	
PREPARED	BY:	 ROB	WOODMAN,	PE	–	FABCO	INDUSTRIES,	INC.	
	
PREPARED	FOR:		 KATIE	CRUZ,	PE	–	HANCOCK	ASSOCIATES	
	
DATE:	 	 	 JULY	30,	2014		
	
Based	on	the	following	data	provided	by	the	project	engineer,	Fabco	Industries	has	calculated	
the	proposed	sizing	of	 the	FocalPoint	system	and	the	ability	of	 the	system	to	treat	 the	Water	
Quality	Volume	(WQV)	prior	to	overflow/bypass.	
	

 Tributary	Area	to	system		 =		 9,000	sf	
	

 Water	Quality	Volume	(WQV)*	=		 	375	cf	‐‐‐‐	use	375	cf	for	water	quality	goal	‐‐‐‐‐	
	
*	The	Water	Quality	Volume	is	based	on	the	MassDEP	requirement	to	treat	0.5”	of	runoff	from	
the	tributary	area.	
	
Using	the	ACF	FP	and	RT	Calc	version	1.8,	with	a	type	III	rainfall	distribution.	The	proposed	size	
of	the	FocalPoint	unit	shall	be	20	sf	with	a	minimum	ponding	volume	of	29	cf	above	the	unit	
prior	 to	 overflow.	 The	 chart	 below	 summarizes	 the	 associated	 calculation	 and	 performance	
verification.		
	
 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Evolved	Stormwater	Solutions



	
Based	on	the	elevation	data	provided,	the	top	of	the	FocalPoint	would	be	set	at	elevation	14.00	
with	an	invert	out/bottom	of	system	at	elevation	11.00.	The	Harco	overflow	beehive	structure	
rim	would	be	set	at	elevation	14.50	(6	inches	above	the	FocalPoint	surface).	

Figure	 1	 provides	 a	 conceptual	 illustration	 of	 the	 proposed	 FocalPoint	 superimposed	 on	 the	
current	grading	plan	for	this	area.	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure	1	–	FocalPoint	layout	and	features	Illustration	
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FOCALPOINT	SIZING	AND	CALCULATION	SHEET	
**	EASTERLY	SYSTEM	**	
	
PROJECT:		 	 #556	MAIN	STREET	DEVELOPMENT	
	
PREPARED	BY:	 ROB	WOODMAN,	PE	–	FABCO	INDUSTRIES,	INC.	
	
PREPARED	FOR:		 KATIE	CRUZ,	PE	–	HANCOCK	ASSOCIATES	
	
DATE:	 	 	 JULY	30,	2014		
	
Based	on	the	following	data	provided	by	the	project	engineer,	Fabco	Industries	has	calculated	
the	proposed	sizing	of	 the	FocalPoint	system	and	the	ability	of	 the	system	to	treat	 the	Water	
Quality	Volume	(WQV)	prior	to	overflow/bypass.	
	

 Tributary	Area	to	system		 =		 6,500	sf	
	

 Water	Quality	Volume	(WQV)*	=		 	271	cf	‐‐‐‐	use	271	cf	for	water	quality	goal	‐‐‐‐‐	
	
*	The	Water	Quality	Volume	is	based	on	the	MassDEP	requirement	to	treat	0.5”	of	runoff	from	
the	tributary	area.	
	
Using	the	ACF	FP	and	RT	Calc	version	1.8,	with	a	type	III	rainfall	distribution.	The	proposed	size	
of	the	FocalPoint	unit	shall	be	20	sf	with	a	minimum	ponding	volume	of	3	cf	above	the	unit	prior	
to	 overflow.	 The	 chart	 below	 summarizes	 the	 associated	 calculation	 and	 performance	
verification.		
	
 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Evolved	Stormwater	Solutions



	
Based	on	the	elevation	data	provided,	the	top	of	the	FocalPoint	would	be	set	at	elevation	13.50	
with	an	invert	out/bottom	of	system	at	elevation	10.50.	The	Harco	overflow	beehive	structure	
rim	would	be	set	at	elevation	14.00	(6	inches	above	the	FocalPoint	surface).	

Figure	 1	 provides	 a	 conceptual	 illustration	 of	 the	 proposed	 FocalPoint	 superimposed	 on	 the	
current	grading	plan	for	this	area.	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure	1	–	FocalPoint	layout	and	features	Illustration	
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Appendix VI.  Operations and Maintenance Log 
 
 



556 Main Street                                                                                                                                  
Operation and Maintenance Log 

 
 Inspections for Year:                          

NOTE: See Operations and Maintenance Plan for details of inspection requirements. 

Structural Best Management 
Practice 

 

Action Date 
Completed 

Completed 
By 

Comments 

StormBasins and FocalPoints 
Inspect 4 times per year, clean 
as required. 

Inspect/ Clean    

Inspect/ Clean    

Inspect/ Clean    

Inspect/ Clean    

Inspect/ Clean    

Infiltration BMP – Inspect twice 
per year.  Clean as required 
 

Inspect    

Inspect    

Trench Drain – Inspect/clean 
twice per year.   

Inspect/Clean    

Inspect/Clean    

Roof Drain Leaders – 
Inspect/clean twice per year.   

Inspect/Clean    

Inspect/Clean    

Vegetated Areas Maintenance – 
Inspect twice per year.  
Maintain as required. 

Inspect    

Inspect    




