


























































 
 
Climate Resiliency Checklist 

Boston Climate Resiliency - Checklist  Page 1 of 6 December 14, 2017 revised 

 
NOTE: Project filings should be prepared and submitted using the online Climate Resiliency Checklist. 

 
A.1 - Project Information  

 

Project Name:  

Project Address:  

Project Address Additional:    

Filing Type (select) Initial (PNF, EPNF, NPC or other substantial filing) 
Design / Building Permit (prior to final design approval), or  
Construction / Certificate of Occupancy (post construction completion)

Filing Contact Name Company Email  Phone 

Is MEPA approval required Yes/no  Date  

 
A.3 - Project Team  

Owner / Developer:  

Architect:  

Engineer:  

Sustainability / LEED:    

Permitting:    

Construction Management:    

 
A.3 - Project Description and Design Conditions 

List the principal Building Uses:  

List the First Floor Uses:  

List any Critical Site Infrastructure 
and or Building Uses: 

 

Site and Building: 

Site Area:  SF Building Area:     SF

Building Height: Ft Building Height: Stories

Existing Site Elevation  Low: Ft BCB Existing Site Elevation  High: Ft BCB

Proposed Site Elevation  Low: Ft BCB Proposed Site Elevation  High: Ft BCB

Proposed First Floor Elevation:  Ft BCB Below grade levels:  Stories

Article 37 Green Building: 

LEED Version - Rating System :   LEED Certification:  Yes / No

Proposed LEED rating:  Certified/Silver/ 
Gold/Platinum 

Proposed LEED point score: Pts.
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18.00

18.03
18.03
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Building Envelope 

When reporting R values, differentiate between R discontinuous and R continuous.  For example, use R13 to show 
R13 discontinuous and use R10c.i. to show R10 continuous. When reporting U value, report total assembly U value 
including supports and structural elements. 

Roof: (R) Exposed Floor: (R)

Foundation Wall: (R) Slab Edge (at or below grade): (R)

Vertical Above-grade Assemblies (% s are of total vertical area and together should total 100%): 

Area of Opaque Curtain Wall & 
Spandrel Assembly: 

(%) Wall & Spandrel Assembly Value: (U)

Area of Framed & Insulated 
 / Standard Wall: 

(%) Wall Value (R)

Area of Vision Window: % Window Glazing Assembly Value: (U)

  Window Glazing SHGC: (SHGC)

Area of Doors: % Door Assembly Value: (U)

Energy Loads and Performance 

For this filing  describe how energy 
loads & performance were 

determined 

Annual Electric: (kWh) Peak Electric: (kW)

Annual Heating: (MMbtu/hr)  Peak Heating: (MMbtu)

 Annual Cooling: (Tons/hr)  Peak Cooling: (Tons)

Energy Use - 
 Below ASHRAE 90.1 - 2013: 

% Have the local utilities reviewed the 
building energy performance?: 

Yes / no

Energy Use - Below Mass. Code: % Energy Use Intensity: (kBtu/SF)

Back-up / Emergency Power System 

Electrical Generation Output: (kW) Number of Power Units: 

System Type: (kW) Fuel Source: 

Emergency and Critical System Loads (in the event of a service interruption) 

Electric: (kW) Heating: (MMbtu/hr)

  Cooling: (Tons/hr)
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B  Greenhouse Gas Reduction and Net Zero  / Net Positive Carbon Building Performance 
 
Reducing GHG 
carbon neutrality by 2050 new buildings performance will need to progressively improve to net carbon zero and positive.

  
B.1  GHG Emissions - Design Conditions 

For this Filing - Annual Building GHG Emissions: (Tons)

For this filing - describe how building energy performance has been integrated into project planning, design, and 
engineering and any supporting analysis or modeling: 

  

Describe building specific passive energy efficiency measures including orientation, massing, envelop, and systems: 

  

Describe building specific active energy efficiency measures including equipment, controls, fixtures, and systems: 

  

Describe building specific load reduction strategies including on-site renewable, clean, and energy storage systems:

  

Describe any area or district scale emission reduction strategies including renewable energy, central energy plants, 
distributed energy systems, and smart grid infrastructure: 

  

Describe any energy efficiency assistance or support provided or to be provided to the project: 

  

 
B.2 - GHG Reduction - Adaptation Strategies 

Describe how the building and its systems will evolve to further reduce GHG emissions and achieve annual carbon  net 
zero and net positive performance (e.g. added efficiency measures, renewable energy, energy storage, etc.) and the 
timeline for meeting that goal (by 2050): 

 
 

 

 
C - Extreme Heat Events 
 

climate change. By the end of the century, the average annual temperature could be 56° (compared to 46° now) and the 
number of days above 90° (currently about 10 a year) could rise to 90.  

 
C.1  Extreme Heat - Design Conditions 
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Temperature Range - Low: Deg. Temperature Range - High: Deg.

Annual Heating Degree Days:   Annual Cooling Degree Days 

What Extreme Heat Event characteristics will be / have been used for project planning  

Days - Above 90°: # Days  Above 100°: #

Number of Heatwaves / Year: # Average Duration of Heatwave (Days): #

Describe all building and site measures to reduce heat-island effect at the site and in the surrounding area: 

  

 
C.2 - Extreme Heat  Adaptation Strategies 

Describe how the building and its systems will be adapted to efficiently manage future higher average temperatures, 
higher extreme temperatures, additional annual heatwaves, and longer heatwaves: 

  

Describe all mechanical and non-mechanical strategies that will support building functionality and use during extended 
interruptions of utility services and infrastructure including proposed and future adaptations: 

  

 
D - Extreme Precipitation Events 
 
From 1958 to 2010, there was a 70 percent increase in the amount of precipitation that fell on the days with the heaviest 
precipitation.  Currently, the 10-Year, 24-

ompanied 
by more frequent droughts. 

 
D.1  Extreme Precipitation - Design Conditions 

10 Year, 24 Hour Design Storm: In.   

Describe all building and site measures for reducing storm water run-off: 

  

      
D.2 - Extreme Precipitation - Adaptation Strategies 

Describe how site and building systems will be adapted to efficiently accommodate future more significant rain events 
(e.g. rainwater harvesting, on-site storm water retention, bio swales, green roofs): 

  

 
E  Sea Level Rise and Storms 
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Under any plausible greenhouse gas emissions scenario, sea levels in Boston will continue to rise throughout the century. 
This will increase the number of buildings in Boston susceptible to coastal flooding and the likely frequency of flooding for 
those already in the floodplain. 
 

Is any portion of the site in a FEMA SFHA?   Yes / No What Zone: A, AE, AH, AO, AR, 
A99, V, VE

Current FEMA SFHA Zone Base Flood Elevation:  Ft BCB

  

Is any portion of the site in a BPDA Sea Level Rise - Flood 
Hazard Area? Use the online BPDA SLR-FHA Mapping Tool 

to assess the susceptibility of the project site. 

Yes / No  

 

If you answered YES to either of the above questions, please complete the following questions.   
Otherwise you have completed the questionnaire; thank you! 

 
E.1  Sea Level Rise and Storms  Design Conditions 

Proposed projects should identify immediate and future adaptation strategies for managing the flooding scenario 
represented on the BPDA Sea Level Rise - Flood Hazard Area (SLR-FHA) map, which depicts a modeled 1% annual chance 
coastal flood event with 40 inches of sea level rise (SLR). Use the online BPDA SLR-FHA Mapping Tool to identify the 
highest Sea Level Rise - Base Flood Elevation for the site. The Sea Level Rise - Design Flood Elevation is determined by 
adding either eeboard for critical facilities and infrastructure and any ground floor residential units OR of 
freeboard for other buildings and uses. 
 

Sea Level Rise - Base Flood Elevation: Ft BCB   

Sea Level Rise - Design Flood 
Elevation: 

Ft BCB First Floor Elevation: Ft BCB

Site Elevations at Building: Ft BCB Accessible Route Elevation: Ft BCB

Describe site design strategies for adapting to sea level rise including building access during flood events, elevated site 
areas, hard and soft barriers, wave / velocity breaks, storm water systems, utility services, etc.: 

  

Describe how the proposed Building Design Flood Elevation will be achieved including dry / wet flood proofing, critical 
systems protection, utility service protection, temporary flood barriers, waste and drain water back flow prevention, etc.:

  

Describe how occupants might shelter in place during a flooding event including any emergency power, water, and waste 
water provisions and the expected availability of any such measures: 

  

Describe any strategies that would support rapid recovery after a weather event:  
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E.2  Sea Level Rise and Storms  Adaptation Strategies 

Describe future site design and or infrastructure adaptation strategies for responding to sea level rise including future 
elevating of site areas and access routes, barriers, wave / velocity breaks, storm water systems, utility services, etc.: 

  

Describe future building adaptation strategies for raising the Sea Level Rise Design Flood Elevation and further protecting 
critical systems, including permanent and temporary measures: 

  

A pdf and word version of the Climate Resiliency Checklist is provided for informational use and off-line 
preparation of a project submission. NOTE: Project filings should be prepared and submitted using the 
online Climate Resiliency Checklist. 

For questions or comments about this checklist or Climate Change best practices, please contact: 
John.Dalzell@boston.gov 
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OPERATION AND MAINTENANCE PLAN 

337 CHELSEA STREET 
EAST BOSTON, MASSACHUSETTS 

 
 

30-Oct-19 
 
 

Prepared by Spruhan Engineering, P.C. 
 
 

The proposed project includes stormwater runoff controls associated with the 
redevelopment of the site from a two story house to a four-family building that 
will require continued maintenance by the proponent and then homeowner(s) 
upon sale. The component associate with maintenance needs is an infiltration 
system. This will need to be inspected and cleaned periodically as noted below. 
Cleaning of these structures shall be contracted by the proponent and then 
homeowner(s) upon sale via a specialty contractor with hydraulic cleaning 
ability. In addition to the facilities noted below, the homeowners should maintain 
any roof gutters/drains on a regular basis to prevent clogging and carry over of 
debris into the drainage systems. The following outlines the major maintenance 
issues associated with the project: 

 
 

Maintenance Responsibilities: 
 
The maintenance of the stormwater runoff controls is the responsibility of the 
proponent until the property is sold; after any sale, the responsibility shifts to the 
homeowner(s) or successive homeowner(s). 
 
The actual work to inspect and clean infiltration systems shall be subcontracted 
to a company that specializes in the cleaning of infiltration systems. 
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Infiltration System: 
 
The storage/infiltration system should be inspected after completion of 
construction to assure that all debris has been removed and construction 
material will not cause the systems to clog. 

 
The storage/infiltration system should be inspected two times over the first year 
of operation to determine the level of required maintenance. This inspection 
should be performed by the proponent’s/homeowner’s engineer. As a 
preliminary schedule, the system piping should be cleaned once a year to 
remove any accumulated sediments and sediments in the infiltration chambers 
should be removed when they reach two inches in depth.  

 
 

Other Activities: 
 

 
 
Lawn and Landscape Repairs:  The lawn and landscaped areas on the 
site shall be inspected in the spring and fall of each year and the areas shall 
be restabilized as needed by seeding as lawn or mulching of landscaped 
areas.  
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OPERATION & MAINTENANCE PLAN 
337 CHELSEA STREET 

EAST BOSTON, MASSACHUSETTS 
 

INSPECTION REPORT: 
 
Inspection Firm:   _ 
 
Inspector’s Name: Date:__ _ 
 
Components Inspected:_  _ 
 
_________________________________________________________________________________________________ 
 
Signed: ____________________________________________ 
 

SYSTEM MAINTENANCE: 
 
Maintenance Firm:  Date:__ _ 
 
Drain Lines Inspected: Yes  No  Comments:__  
 
__________________________________________________________________________________________________ 
 
Infiltration System Cleaned: Yes  No  Comments:__  
 
_________________________________________________________________________________________________ 
 
Estimate of Material Removed:    
 
Other Comments:     
 
_________________________________________________________________________________________________ 
 
 
Signed:   _____________________________________ 
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LOCATION OF BACKWATER VALVES

OBSERVATION PORT

TO GRADE AND CAP  

SC-740 END CAP

SC-740 CHAMBER

NOT TO SCALENOT TO SCALE

MINIMUM OF 18"

ANGULAR STONE BENEATH AND 

AROUND CHAMBER BED

 1 1/2  INCH WASHED, CRUSHED, 

SC-740 CHAMBER

18" (450 mm) MIN WIDTH

CONCRETE SLAB

8" (200 mm) MIN THICKNESS

PAVEMENT

FLEXSTORM CATCH IT

PART# 6212NYFX

WITH USE OF OPEN GRATE

12" (300 mm) NYLOPLAST INLINE

DRAIN BODY W/SOLID HINGED

COVER OR GRATE

PART# 2712AG10N

SOLID COVER: 1299CGC

GRATE: 1299CGS

CONCRETE COLLAR

10" (250 mm) INSERTA TEE

PART#10N12ST74IP

INSERTA TEE TO BE CENTERED

ON CORRUGATION CREST

SC-740 INSPECTION PORT DETAIL

NTS

10" (250 mm) ADS N-12

HDPE PIPE

3.

4.

1.

2.

STORMTECH LLC ("STORMTECH") REQUIRES INSTALLING  CONTRACTORS TO USE AND

UNDERSTAND STORMTECH'S  LATEST INSTALLATION INSTRUCTIONS PRIOR TO BEGINNING

SYSTEM INSTALLATION.

STORMTECH'S REQUIREMENTS FOR SYSTEMS WITH  PAVEMENT DESIGN (ASPHALT, CONCRETE

PAVERS, ETC.):  MINIMUM COVER IS 18 INCHES NOT INCLUDING PAVEMENT;  MAXIMUM COVER IS

96 INCHES INCLUDING PAVEMENT.  FOR  INSTALLATIONS THAT DO NOT INCLUDE PAVEMENT,

WHERE  RUTTING FROM VEHICLES MAY OCCUR, MINIMUM REQUIRED  COVER IS 24 INCHES,

MAXIMUM COVER IS 96 INCHES.

THE CONTRACTOR MUST REPORT ANY DISCREPANCIES  WITH CHAMBER FOUNDATION

MATERIALS BEARING  CAPACITIES TO THE DESIGN ENGINEER.

AASHTO M288 CLASS 2 NON-WOVEN GEOTEXTILE (FILTER  FABRIC) MUST BE USED AS INDICATED

IN THE PROJECT  PLANS.

STONE PLACEMENT BETWEEN CHAMBERS ROWS AND  AROUND PERIMETER MUST FOLLOW

INSTRUCTIONS AS  INDICATED IN THE MOST CURRENT VERSION OF  STORMTECH'S INSTALLATION

INSTRUCTIONS.

BACKFILLING OVER THE CHAMBERS MUST FOLLOW  REQUIREMENTS AS INDICATED IN THE MOST

CURRENT  VERSION OF STORMTECH'S INSTALLATION INSTRUCTIONS.

THE CONTRACTOR MUST REFER TO STORMTECH'S  INSTALLATION INSTRUCTIONS FOR A TABLE

OF  ACCEPTABLE VEHICLE LOADS AT VARIOUS DEPTHS OF  COVER.  THIS INFORMATION IS ALSO

AVAILABLE AT  STORMTECH'S WEBSITE:   CONTRACTOR IS RESPONSIBLE FOR PREVENTING

VEHICLES THAT EXCEED STORMTECH'S REQUIREMENTS  FROM TRAVELING ACROSS OR PARKING

OVER THE  STORMWATER SYSTEM.  TEMPORARY FENCING, WARNING  TAPE AND

APPROPRIATELY LOCATED SIGNS ARE  COMMONLY USED TO PREVENT UNAUTHORIZED

VEHICLES  FROM ENTERING SENSITIVE CONSTRUCTION AREAS.

THE CONTRACTOR MUST APPLY EROSION AND SEDIMENT  CONTROL MEASURES TO PROTECT

THE STORMWATER  SYSTEM DURING ALL PHASES OF SITE CONSTRUCTION PER  LOCAL CODES

AND DESIGN ENGINEER'S SPECIFICATIONS.

STORMTECH GENERAL NOTES

ACCEPTABLE FILL MATERIALS: STORMTECH SC-740 CHAMBER SYSTEMS

NOTES:

1. SC-740 CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS",

OR ASTM F2922 "STANDARD SPECIFICATION FOR POLYETHYLENE (PE) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

2. SC-740 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER

COLLECTION CHAMBERS".

3. "ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION, EMBEDMENT, AND FILL

MATERIALS.

4. THE "SITE DESIGN ENGINEER" REFERS TO THE ENGINEER RESPONSIBLE FOR THE DESIGN AND LAYOUT OF THE STORMTECH CHAMBERS FOR THIS PROJECT.

5. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE

WITH CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.

6. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

7. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL

REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

MATERIAL LOCATION DESCRIPTION

AASHTO  MATERIAL

CLASSIFICATIONS

COMPACTION / DENSITY

REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS

FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM

OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED

GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE

MAY BE PART OF THE 'D' LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER

ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT

SUBGRADE REQUIREMENTS.

N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS.

PAVED INSTALLATIONS MAY HAVE STRINGENT

MATERIAL AND PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C'

STARTS FROM THE TOP OF THE EMBEDMENT

STONE ('B' LAYER) TO 18" (450 mm) ABOVE THE

TOP OF THE CHAMBER. NOTE THAT PAVEMENT

SUBBASE MAY BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%

FINES OR PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU

OF THIS LAYER.

AASHTO M145¹

A-1, A-2-4, A-3

OR

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89,

9, 10

BEGIN COMPACTIONS AFTER 12" (300 mm) OF

MATERIAL OVER THE CHAMBERS IS REACHED.

COMPACT ADDITIONAL LAYERS IN 6" (150 mm) MAX

LIFTS TO A MIN. 95% PROCTOR DENSITY FOR

WELL GRADED MATERIAL AND 95% RELATIVE

DENSITY FOR PROCESSED AGGREGATE

MATERIALS. ROLLER GROSS VEHICLE WEIGHT

NOT TO EXCEED 12,000 lbs (53 kN). DYNAMIC

FORCE NOT TO EXCEED 20,000 lbs (89 kN).

B

EMBEDMENT STONE: FILL SURROUNDING THE

CHAMBERS FROM THE FOUNDATION STONE ('A'

LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE

DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm)

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57

NO COMPACTION REQUIRED.

A

FOUNDATION STONE: FILL BELOW CHAMBERS

FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)

OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE

DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm)

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT

SURFACE. ² ³

18" MIN TO PAVEMENT (IF

APPLICABLE)

SUBGRADE SOILS

(SEE NOTE 5)

SC-740

END CAP

0.5' MIN

D

C

B

A

EXCAVATION WALL

(CAN BE SLOPED OR VERTICAL)

12" (300 mm) MIN

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL

AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

12" (300 mm) TYP
51" (1295 mm)

6"

(150 mm) MIN

1.5' TO GRADE

2
.
5
'

PERIMETER STONE

(SEE NOTE 6)

1
.
0
'

2 STORM TECH UNITS

GRADE= 13.50'± 

INLET IN PIPE INVERT=11.5'±
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PAVEMENT LAYER (IF

APPLICABLE)

PART # STUB A B C

SC740EPE06T / SC740EPE06TPC

6" (150 mm) 10.9" (277 mm)

18.5" (470 mm)

---

SC740EPE06B / SC740EPE06BPC ---

0.5" (13 mm)

SC740EPE08T /SC740EPE08TPC

8" (200 mm) 12.2" (310 mm)

16.5" (419 mm)

---

SC740EPE08B / SC740EPE08BPC ---

0.6" (15 mm)

SC740EPE10T / SC740EPE10TPC

10" (250 mm) 13.4" (340 mm)

14.5" (368 mm)

---

SC740EPE10B / SC740EPE10BPC ---

0.7" (18 mm)

SC740EPE12T / SC740EPE12TPC

12" (300 mm) 14.7" (373 mm)

12.5" (318 mm)

---

SC740EPE12B / SC740EPE12BPC ---

1.2" (30 mm)

SC740EPE15T / SC740EPE15TPC

15" (375 mm) 18.4" (467 mm)

9.0" (229 mm)

---

SC740EPE15B / SC740EPE15BPC ---

1.3" (33 mm)

SC740EPE18T / SC740EPE18TPC

18" (450 mm) 19.7" (500 mm)

5.0" (127 mm)

---

SC740EPE18B / SC740EPE18BPC ---

1.6" (41 mm)

SC740EPE24B*

24" (600 mm) 18.5" (470 mm)

---

0.1" (3 mm)

ALL STUBS, EXCEPT FOR THE SC740EPE24B ARE PLACED AT BOTTOM OF END CAP SUCH THAT THE OUTSIDE DIAMETER OF

THE STUB IS FLUSH WITH THE BOTTOM OF THE END CAP. FOR ADDITIONAL INFORMATION CONTACT STORMTECH AT

1-888-892-2694.

* FOR THE SC740EPE24B THE 24" (600 mm) STUB LIES BELOW THE BOTTOM OF THE END CAP APPROXIMATELY 1.75" (44 mm).

BACKFILL MATERIAL SHOULD BE REMOVED FROM BELOW THE N-12 STUB SO THAT THE FITTING SITS LEVEL.

NOTE: ALL DIMENSIONS ARE NOMINAL

NOMINAL CHAMBER SPECIFICATIONS

SIZE (W X H X INSTALLED LENGTH) 51.0" X 30.0" X 85.4" (1295 mm X 762 mm X 2169 mm)

CHAMBER STORAGE 45.9 CUBIC FEET (1.30 m³)

MINIMUM INSTALLED STORAGE* 74.9 CUBIC FEET (2.12 m³)

WEIGHT 75.0 lbs. (33.6 kg)

*ASSUMES 6" (152 mm) STONE ABOVE, BELOW, AND BETWEEN CHAMBERS

STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"

STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"

SC-740 TECHNICAL SPECIFICATION

NTS

90.7" (2304 mm) ACTUAL LENGTH 85.4" (2169 mm) INSTALLED LENGTH

OVERLAP NEXT CHAMBER HERE

(OVER SMALL CORRUGATION)

BUILD ROW IN THIS DIRECTION

START END

A A

C

B

51.0"

(1295 mm)

30.0"

(762 mm)

ACCEPTS 4" (100 mm) SCH 40 PVC PIPE FOR INSPECTION

PORT. FOR PIPE SIZES LARGER THAN 4" (100 mm) UP TO

10" (250 mm) USE INSERTA TEE CONNECTION CENTERED

ON A CHAMBER CREST CORRUGATION

45.9" (1166 mm)

12.2"

(310 mm)

29.3"

(744 mm)
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1.0 Introduction 
 

 
Spruhan Engineering, P.C. has prepared this Storm water Report for the proposed 
redevelopment project located at 337 Chelsea Street, East Boston, Massachusetts. 

 
The proposed development consists of three 4 family residential dwellings and proposed 
landscaped area at the backyard. The purpose of this report is to show the proposed and 
existing hydrological conditions and the efficiency of the proposed infiltration system. 
 
The proposed infiltration system consists of 2 stormtech chambers and is sized for a 1 inch 
storm event for all the proposed impervious area per BWSC requirements.  

 
2.0 Existing Conditions 

 

The existing property is located at 337 Chelsea Street, East Boston, Massachusetts. The site 
is bounded by residential dwellings on both sides, by Chelsea Street at the front and by a 
10’ wide passageway at the rear. The property is located at Chelsea Street between Putnam 
Street and Prescott Street. The existing roof area on the lot is 767 S.F., the existing brick 
patio area is 931 S.F., and the existing crushed stone area on the lot is 177 S.F. 

 
2.1 Existing Topography and Drainage Infrastructure. 

 
In general, the back yard is fairly flat, it slopes from south to north side approximately at 
0.7%.  As there is no drainage system currently installed, all storm water scours across the 
surface at grade. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3.0 Proposed Conditions 
 

 

3.1 Project Description 
 

The proposed development consists of a 4-family new residential dwelling 4 story height and 
a small backyard patio. The total proposed area of the roof will have an area of 1,075 S.F. 
The proposed landscaped backyard and walkways will have an area of 800 S.F.  

 
3.2 Storm Water Runoff 

 
HydroCAD was used to model the site for the existing and proposed conditions for the 10-
year, 25-year, and 100-year type III storm events based on Atlas-14 Rain information for 
Middlesex County Central Area (Refer to Chapter 5 of this report for further information on 
rainfall data of the site). HydroCAD calculations can be seen in Appendix A. The following 
table shows a summary of the existing and proposed conditions on the site as they relate to 
flowrate and volume of storm water runoff for each of the storm events. 

 
 
 
 

 Summary Table 

Rainfall Intensity Volume of Runoff 
EXISTING PROPOSED EXISTING PROPOSED 

 
2 Year Storm 

 
0.14 cfs 

 
0.04 cfs 

 
461 cf 

 
211 cf 

 
10 Year Storm 

 
0.22 cfs 

 
0.20 cfs 

 
764 cf 

 
500 cf 

 
25 Year Storm 

 
0.28 cfs 

 
0.25 cfs 

 
948 cf 

 
679 cf 

 
100 Year Storm 

 
0.36 cfs 

 
0.32 cfs 

 
1,231 cf 

 
958 cf 

 
 
 
 
 
 
 
 
 
 



 

 
 

 

4.0 Soil Information 
 

The NRCS Web Soil Survey provides one Map Unit on the area of the project. This is 
listed next: 

• Map unit symbol: 603; Name: Urban land, wet substratum, 0 to 3 percent slopes. 

• Map unit symbol: 655; Name: Udorthents, wet substratum. 

 

The NRCS Web Soil Survey does not show any Hydrologic Soil Group in this case. 
Therefore, a geological report was used to establish the Hydrologic soil group, showing 
silty clay which has the NRCS “D” properties and these properties were applied to the 
HydroCAD software calcs. 

 

Further detailed information is described in Appendix B. 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

5.0 NOAA’s Atlas Precipitation Data 
 

The NOAA’s National Weather Service contains in its website rainfall depth information 
necessary for the hydrological calculations performed in the chosen software for this report 
in its section called Precipitation Frequency Data Server.  

The results for a 2 year,10 year, 25 year and 100 year, 24-hr storm are shown in the next 
table. 

 

 
 
 



11/7/2018 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=42.2899&lon=-71.0469&data=depth&units=english&series=pds#top 1/4

NOAA Atlas 14, Volume 10, Version 2 
Location name: Dorchester, Massachusetts, USA* 

Latitude: 42.2899°, Longitude: -71.0469° 
Elevation: 7.88 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.302
(0.248‑0.368)

0.374
(0.307‑0.456)

0.492
(0.402‑0.602)

0.590
(0.478‑0.727)

0.725
(0.564‑0.949)

0.829
(0.630‑1.12)

0.932
(0.685‑1.32)

1.08
(0.736‑1.56)

1.27
(0.829‑1.92)

1.42
(0.899‑2.20)

10-min 0.428
(0.351‑0.521)

0.530
(0.434‑0.646)

0.698
(0.569‑0.853)

0.836
(0.677‑1.03)

1.03
(0.800‑1.34)

1.17
(0.892‑1.58)

1.32
(0.971‑1.87)

1.53
(1.04‑2.21)

1.80
(1.17‑2.73)

2.01
(1.27‑3.11)

15-min 0.504
(0.413‑0.613)

0.624
(0.511‑0.760)

0.821
(0.669‑1.00)

0.984
(0.797‑1.21)

1.21
(0.941‑1.58)

1.38
(1.05‑1.86)

1.55
(1.14‑2.20)

1.80
(1.23‑2.60)

2.12
(1.38‑3.21)

2.37
(1.50‑3.66)

30-min 0.689
(0.565‑0.837)

0.854
(0.700‑1.04)

1.13
(0.918‑1.38)

1.35
(1.09‑1.66)

1.66
(1.29‑2.17)

1.90
(1.44‑2.56)

2.14
(1.57‑3.03)

2.48
(1.69‑3.58)

2.93
(1.90‑4.42)

3.27
(2.07‑5.05)

60-min 0.873
(0.716‑1.06)

1.08
(0.888‑1.32)

1.43
(1.17‑1.75)

1.72
(1.39‑2.11)

2.11
(1.64‑2.76)

2.41
(1.84‑3.25)

2.72
(2.00‑3.85)

3.15
(2.15‑4.56)

3.73
(2.43‑5.63)

4.16
(2.64‑6.44)

2-hr 1.12
(0.922‑1.35)

1.41
(1.16‑1.70)

1.88
(1.54‑2.28)

2.27
(1.85‑2.77)

2.80
(2.20‑3.65)

3.22
(2.46‑4.32)

3.63
(2.69‑5.13)

4.25
(2.91‑6.10)

5.07
(3.31‑7.59)

5.70
(3.62‑8.72)

3-hr 1.30
(1.08‑1.56)

1.64
(1.35‑1.97)

2.19
(1.80‑2.64)

2.64
(2.16‑3.22)

3.27
(2.57‑4.24)

3.76
(2.89‑5.02)

4.24
(3.16‑5.96)

4.97
(3.41‑7.10)

5.95
(3.89‑8.84)

6.68
(4.25‑10.2)

6-hr 1.70
(1.42‑2.03)

2.12
(1.76‑2.54)

2.81
(2.33‑3.37)

3.38
(2.78‑4.09)

4.16
(3.29‑5.35)

4.77
(3.68‑6.31)

5.37
(4.01‑7.48)

6.28
(4.33‑8.87)

7.48
(4.91‑11.0)

8.39
(5.35‑12.6)

12-hr 2.21
(1.85‑2.62)

2.72
(2.28‑3.23)

3.54
(2.96‑4.23)

4.23
(3.50‑5.08)

5.17
(4.11‑6.59)

5.90
(4.58‑7.73)

6.63
(4.96‑9.11)

7.69
(5.32‑10.7)

9.09
(5.99‑13.2)

10.1
(6.49‑15.1)

24-hr 2.69
(2.27‑3.17)

3.32
(2.80‑3.92)

4.35
(3.65‑5.15)

5.20
(4.34‑6.21)

6.38
(5.11‑8.07)

7.29
(5.69‑9.48)

8.20
(6.18‑11.2)

9.56
(6.64‑13.2)

11.4
(7.52‑16.4)

12.7
(8.18‑18.8)

2-day 3.05
(2.60‑3.58)

3.85
(3.27‑4.52)

5.16
(4.36‑6.08)

6.25
(5.24‑7.40)

7.74
(6.24‑9.76)

8.89
(7.00‑11.5)

10.0
(7.66‑13.7)

11.9
(8.31‑16.4)

14.4
(9.55‑20.6)

16.3
(10.5‑23.8)

3-day 3.35
(2.86‑3.91)

4.22
(3.59‑4.92)

5.63
(4.78‑6.60)

6.80
(5.73‑8.03)

8.41
(6.81‑10.6)

9.66
(7.64‑12.5)

10.9
(8.35‑14.8)

13.0
(9.06‑17.7)

15.7
(10.4‑22.3)

17.8
(11.5‑25.8)

4-day 3.63
(3.11‑4.23)

4.53
(3.87‑5.27)

5.98
(5.09‑6.99)

7.19
(6.07‑8.46)

8.85
(7.19‑11.1)

10.1
(8.03‑13.0)

11.4
(8.77‑15.5)

13.6
(9.49‑18.4)

16.4
(10.9‑23.2)

18.6
(12.0‑26.8)

7-day 4.42
(3.80‑5.11)

5.34
(4.59‑6.18)

6.84
(5.85‑7.95)

8.09
(6.86‑9.46)

9.80
(8.00‑12.2)

11.1
(8.86‑14.2)

12.5
(9.58‑16.7)

14.7
(10.3‑19.8)

17.6
(11.7‑24.6)

19.8
(12.8‑28.3)

10-day 5.14
(4.43‑5.92)

6.08
(5.24‑7.01)

7.62
(6.54‑8.82)

8.89
(7.57‑10.4)

10.7
(8.71‑13.1)

12.0
(9.57‑15.2)

13.4
(10.3‑17.7)

15.5
(10.9‑20.8)

18.4
(12.3‑25.6)

20.6
(13.3‑29.2)

20-day 7.20
(6.26‑8.24)

8.23
(7.14‑9.43)

9.90
(8.56‑11.4)

11.3
(9.68‑13.1)

13.2
(10.8‑16.0)

14.7
(11.7‑18.2)

16.2
(12.3‑20.9)

18.1
(12.8‑23.9)

20.7
(13.9‑28.4)

22.6
(14.7‑31.7)

30-day 8.90
(7.77‑10.1)

9.99
(8.71‑11.4)

11.8
(10.2‑13.5)

13.3
(11.4‑15.3)

15.3
(12.6‑18.4)

16.9
(13.4‑20.7)

18.5
(14.0‑23.4)

20.2
(14.4‑26.5)

22.5
(15.2‑30.6)

24.2
(15.8‑33.8)

45-day 11.0
(9.66‑12.5)

12.2
(10.7‑13.9)

14.1
(12.3‑16.1)

15.7
(13.6‑18.0)

17.9
(14.7‑21.3)

19.6
(15.6‑23.7)

21.2
(16.1‑26.6)

22.8
(16.3‑29.7)

24.8
(16.8‑33.6)

26.4
(17.2‑36.5)

60-day 12.8
(11.3‑14.5)

14.0
(12.3‑15.9)

16.0
(14.0‑18.2)

17.7
(15.3‑20.2)

20.0
(16.5‑23.6)

21.7
(17.3‑26.2)

23.5
(17.7‑29.1)

24.9
(17.9‑32.3)

26.8
(18.2‑36.1)

28.2
(18.5‑38.9)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://www.commerce.gov/
http://www.noaa.gov/


Appendix A – HydroCAD Calculations 
 



1S

EXISTING ROOF AREA

2S

EXISTING BRICK
 PATIO(IMPERVIOUS)

3S

EXISTING CRUSHED
 STONE AREA

4L

EXISTING RUNOFF

Routing Diagram for Existing
Prepared by SPRUHAN ENGINEERING, P.C.,  Printed 10/22/2019
HydroCAD® 10.00-24  s/n 09067  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Existing
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.

Page 2HydroCAD® 10.00-24  s/n 09067  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

177 91 Gravel roads, HSG D  (3S)
931 98 Paved roads w/curbs & sewers, HSG D  (2S)
767 98 Roofs, HSG D  (1S)

1,875 97 TOTAL AREA



Existing
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.

Page 3HydroCAD® 10.00-24  s/n 09067  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B
0 HSG C

1,875 HSG D 1S, 2S, 3S
0 Other

1,875 TOTAL AREA



Type III 24-hr  2-Year Rainfall=3.25"Existing
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.

Page 4HydroCAD® 10.00-24  s/n 09067  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: EXISTING ROOF AREA

Runoff = 0.06 cfs @ 12.07 hrs,  Volume= 193 cf,  Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  2-Year Rainfall=3.25"

Area (sf) CN Description
767 98 Roofs, HSG D
767 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: EXISTING ROOF AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
2-Year Rainfall=3.25"

Runoff Area=767 sf
Runoff Volume=193 cf

Runoff Depth=3.02"
Tc=5.0 min

CN=98

0.06 cfs



Type III 24-hr  2-Year Rainfall=3.25"Existing
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.

Page 5HydroCAD® 10.00-24  s/n 09067  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: EXISTING BRICK PATIO(IMPERVIOUS)

Runoff = 0.07 cfs @ 12.07 hrs,  Volume= 234 cf,  Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  2-Year Rainfall=3.25"

Area (sf) CN Description
931 98 Paved roads w/curbs & sewers, HSG D
931 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: EXISTING BRICK PATIO(IMPERVIOUS)

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
2-Year Rainfall=3.25"

Runoff Area=931 sf
Runoff Volume=234 cf

Runoff Depth=3.02"
Tc=5.0 min

CN=98

0.07 cfs



Type III 24-hr  2-Year Rainfall=3.25"Existing
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.

Page 6HydroCAD® 10.00-24  s/n 09067  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: EXISTING CRUSHED STONE AREA

Runoff = 0.01 cfs @ 12.07 hrs,  Volume= 34 cf,  Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  2-Year Rainfall=3.25"

Area (sf) CN Description
177 91 Gravel roads, HSG D
177 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: EXISTING CRUSHED STONE AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.012
0.011
0.011

0.01
0.01

0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.004
0.004
0.003
0.003
0.002
0.002
0.001
0.001
0.000

0

Type III 24-hr
2-Year Rainfall=3.25"

Runoff Area=177 sf
Runoff Volume=34 cf

Runoff Depth=2.31"
Tc=5.0 min

CN=91

0.01 cfs



Type III 24-hr  2-Year Rainfall=3.25"Existing
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.
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Summary for Link 4L: EXISTING RUNOFF

Inflow Area = 1,875 sf, 90.56% Impervious,  Inflow Depth = 2.95"    for  2-Year event
Inflow = 0.14 cfs @ 12.07 hrs,  Volume= 461 cf
Primary = 0.14 cfs @ 12.07 hrs,  Volume= 461 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs

Link 4L: EXISTING RUNOFF

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=1,875 sf
0.14 cfs

0.14 cfs



Type III 24-hr  10-Year Rainfall=5.20"Existing
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.
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Summary for Subcatchment 1S: EXISTING ROOF AREA

Runoff = 0.09 cfs @ 12.07 hrs,  Volume= 317 cf,  Depth= 4.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  10-Year Rainfall=5.20"

Area (sf) CN Description
767 98 Roofs, HSG D
767 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: EXISTING ROOF AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type III 24-hr
10-Year Rainfall=5.20"

Runoff Area=767 sf
Runoff Volume=317 cf

Runoff Depth=4.96"
Tc=5.0 min

CN=98

0.09 cfs



Type III 24-hr  10-Year Rainfall=5.20"Existing
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.
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Summary for Subcatchment 2S: EXISTING BRICK PATIO(IMPERVIOUS)

Runoff = 0.11 cfs @ 12.07 hrs,  Volume= 385 cf,  Depth= 4.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  10-Year Rainfall=5.20"

Area (sf) CN Description
931 98 Paved roads w/curbs & sewers, HSG D
931 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: EXISTING BRICK PATIO(IMPERVIOUS)

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.125
0.12

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
10-Year Rainfall=5.20"

Runoff Area=931 sf
Runoff Volume=385 cf

Runoff Depth=4.96"
Tc=5.0 min

CN=98

0.11 cfs
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Summary for Subcatchment 3S: EXISTING CRUSHED STONE AREA

Runoff = 0.02 cfs @ 12.07 hrs,  Volume= 62 cf,  Depth= 4.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  10-Year Rainfall=5.20"

Area (sf) CN Description
177 91 Gravel roads, HSG D
177 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: EXISTING CRUSHED STONE AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.021
0.02

0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

Type III 24-hr
10-Year Rainfall=5.20"

Runoff Area=177 sf
Runoff Volume=62 cf

Runoff Depth=4.18"
Tc=5.0 min

CN=91

0.02 cfs
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Summary for Link 4L: EXISTING RUNOFF

Inflow Area = 1,875 sf, 90.56% Impervious,  Inflow Depth = 4.89"    for  10-Year event
Inflow = 0.22 cfs @ 12.07 hrs,  Volume= 764 cf
Primary = 0.22 cfs @ 12.07 hrs,  Volume= 764 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs

Link 4L: EXISTING RUNOFF

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.25
0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Inflow Area=1,875 sf
0.22 cfs

0.22 cfs
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Summary for Subcatchment 1S: EXISTING ROOF AREA

Runoff = 0.11 cfs @ 12.07 hrs,  Volume= 393 cf,  Depth= 6.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  25-Year Rainfall=6.38"

Area (sf) CN Description
767 98 Roofs, HSG D
767 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: EXISTING ROOF AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.125
0.12

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
25-Year Rainfall=6.38"

Runoff Area=767 sf
Runoff Volume=393 cf

Runoff Depth=6.14"
Tc=5.0 min

CN=98

0.11 cfs



Type III 24-hr  25-Year Rainfall=6.38"Existing
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.

Page 13HydroCAD® 10.00-24  s/n 09067  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: EXISTING BRICK PATIO(IMPERVIOUS)

Runoff = 0.14 cfs @ 12.07 hrs,  Volume= 476 cf,  Depth= 6.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  25-Year Rainfall=6.38"

Area (sf) CN Description
931 98 Paved roads w/curbs & sewers, HSG D
931 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: EXISTING BRICK PATIO(IMPERVIOUS)

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
25-Year Rainfall=6.38"

Runoff Area=931 sf
Runoff Volume=476 cf

Runoff Depth=6.14"
Tc=5.0 min

CN=98

0.14 cfs
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Summary for Subcatchment 3S: EXISTING CRUSHED STONE AREA

Runoff = 0.02 cfs @ 12.07 hrs,  Volume= 79 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  25-Year Rainfall=6.38"

Area (sf) CN Description
177 91 Gravel roads, HSG D
177 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: EXISTING CRUSHED STONE AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr
25-Year Rainfall=6.38"

Runoff Area=177 sf
Runoff Volume=79 cf

Runoff Depth=5.33"
Tc=5.0 min

CN=91

0.02 cfs
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Summary for Link 4L: EXISTING RUNOFF

Inflow Area = 1,875 sf, 90.56% Impervious,  Inflow Depth = 6.06"    for  25-Year event
Inflow = 0.28 cfs @ 12.07 hrs,  Volume= 948 cf
Primary = 0.28 cfs @ 12.07 hrs,  Volume= 948 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs

Link 4L: EXISTING RUNOFF

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=1,875 sf
0.28 cfs

0.28 cfs
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Summary for Subcatchment 1S: EXISTING ROOF AREA

Runoff = 0.15 cfs @ 12.07 hrs,  Volume= 509 cf,  Depth= 7.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  100-Year Rainfall=8.20"

Area (sf) CN Description
767 98 Roofs, HSG D
767 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: EXISTING ROOF AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
100-Year Rainfall=8.20"

Runoff Area=767 sf
Runoff Volume=509 cf

Runoff Depth=7.96"
Tc=5.0 min

CN=98

0.15 cfs
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Summary for Subcatchment 2S: EXISTING BRICK PATIO(IMPERVIOUS)

Runoff = 0.18 cfs @ 12.07 hrs,  Volume= 618 cf,  Depth= 7.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  100-Year Rainfall=8.20"

Area (sf) CN Description
931 98 Paved roads w/curbs & sewers, HSG D
931 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: EXISTING BRICK PATIO(IMPERVIOUS)

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type III 24-hr
100-Year Rainfall=8.20"

Runoff Area=931 sf
Runoff Volume=618 cf

Runoff Depth=7.96"
Tc=5.0 min

CN=98

0.18 cfs
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Summary for Subcatchment 3S: EXISTING CRUSHED STONE AREA

Runoff = 0.03 cfs @ 12.07 hrs,  Volume= 105 cf,  Depth= 7.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  100-Year Rainfall=8.20"

Area (sf) CN Description
177 91 Gravel roads, HSG D
177 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: EXISTING CRUSHED STONE AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.036

0.034

0.032

0.03
0.028

0.026

0.024

0.022

0.02

0.018
0.016

0.014

0.012

0.01

0.008

0.006
0.004

0.002

0

Type III 24-hr
100-Year Rainfall=8.20"

Runoff Area=177 sf
Runoff Volume=105 cf

Runoff Depth=7.12"
Tc=5.0 min

CN=91

0.03 cfs
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Summary for Link 4L: EXISTING RUNOFF

Inflow Area = 1,875 sf, 90.56% Impervious,  Inflow Depth = 7.88"    for  100-Year event
Inflow = 0.36 cfs @ 12.07 hrs,  Volume= 1,231 cf
Primary = 0.36 cfs @ 12.07 hrs,  Volume= 1,231 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs

Link 4L: EXISTING RUNOFF

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Inflow Area=1,875 sf
0.36 cfs

0.36 cfs
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

550 84 50-75% Grass cover, Fair, HSG D  (4S)
250 85 Permeable Pavers  (2S)

1,075 98 Roofs, HSG D  (1S)
1,875 92 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B
0 HSG C

1,625 HSG D 1S, 4S
250 Other 2S

1,875 TOTAL AREA
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Summary for Subcatchment 1S: PROPOSED ROOF AREA

Runoff = 0.08 cfs @ 12.07 hrs,  Volume= 270 cf,  Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  2-Year Rainfall=3.25"

Area (sf) CN Description
1,075 98 Roofs, HSG D
1,075 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: PROPOSED ROOF AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
2-Year Rainfall=3.25"
Runoff Area=1,075 sf

Runoff Volume=270 cf
Runoff Depth=3.02"

Tc=5.0 min
CN=98

0.08 cfs
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Summary for Subcatchment 2S: PROPOSED PERMEABLE PAVERS

Runoff = 0.01 cfs @ 12.08 hrs,  Volume= 38 cf,  Depth= 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  2-Year Rainfall=3.25"

Area (sf) CN Description
* 250 85 Permeable Pavers

250 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: PROPOSED PERMEABLE PAVERS

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr
2-Year Rainfall=3.25"

Runoff Area=250 sf
Runoff Volume=38 cf

Runoff Depth=1.80"
Tc=5.0 min

CN=85

0.01 cfs
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Summary for Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff = 0.03 cfs @ 12.08 hrs,  Volume= 79 cf,  Depth= 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  2-Year Rainfall=3.25"

Area (sf) CN Description
550 84 50-75% Grass cover, Fair, HSG D
550 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr
2-Year Rainfall=3.25"

Runoff Area=550 sf
Runoff Volume=79 cf

Runoff Depth=1.72"
Tc=5.0 min

CN=84

0.03 cfs
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Summary for Pond 4P: STORM-TECH SYSTEM

Inflow Area = 1,075 sf,100.00% Impervious,  Inflow Depth = 3.02"    for  2-Year event
Inflow = 0.08 cfs @ 12.07 hrs,  Volume= 270 cf
Outflow = 0.02 cfs @ 12.43 hrs,  Volume= 108 cf,  Atten= 74%,  Lag= 21.6 min
Discarded = 0.00 cfs @ 3.90 hrs,  Volume= 14 cf
Primary = 0.02 cfs @ 12.43 hrs,  Volume= 94 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs / 2
Peak Elev= 12.03' @ 12.43 hrs   Surf.Area= 155 sf   Storage= 167 cf

Plug-Flow detention time= 325.4 min calculated for 108 cf (40% of inflow)
Center-of-Mass det. time= 177.5 min ( 932.7 - 755.1 )

Volume Invert Avail.Storage Storage Description
#1A 9.50' 158 cf 13.97'W x 11.07'L x 4.00'H Field A

618 cf Overall - 92 cf Embedded = 527 cf  x 30.0% Voids
#2A 10.50' 92 cf ADS_StormTech SC-740 +Cap  x 2  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
2 Chambers in 2 Rows

#3 12.70' 10 cf PONDING Listed below -Impervious
260 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Cum.Store
(feet) (cubic-feet)
12.70 0
13.70 5
13.90 10

Device Routing     Invert Outlet Devices
#1 Discarded 9.50' 0.040 in/hr Exfiltration over Horizontal area   
#2 Primary 12.00' 4.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.00 cfs @ 3.90 hrs  HW=9.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.02 cfs @ 12.43 hrs  HW=12.03'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.02 cfs @ 0.55 fps)
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Pond 4P: STORM-TECH SYSTEM - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 +Cap (ADS StormTech® SC-740 with cap length)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 33.6" Spacing = 84.6" C-C Row Spacing

1 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 8.74' Row Length +14.0" End Stone x 2 = 11.07' 
Base Length
2 Rows x 51.0" Wide + 33.6" Spacing x 1 + 16.0" Side Stone x 2 = 13.97' Base Width
12.0" Base + 30.0" Chamber Height + 6.0" Cover = 4.00' Field Height

2 Chambers x 45.9 cf = 91.9 cf Chamber Storage

618.4 cf Field - 91.9 cf Chambers = 526.6 cf Stone x 30.0% Voids = 158.0 cf Stone Storage

Chamber Storage + Stone Storage = 249.8 cf = 0.006 af
Overall Storage Efficiency = 40.4%
Overall System Size = 11.07' x 13.97' x 4.00'

2 Chambers
22.9 cy Field
19.5 cy Stone
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Pond 4P: STORM-TECH SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Inflow Area=1,075 sf
Peak Elev=12.03'

Storage=167 cf

0.08 cfs

0.02 cfs

0.00 cfs

0.02 cfs

Pond 4P: STORM-TECH SYSTEM

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
0.550.50.450.40.350.30.250.20.150.10.050
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Pond 4P: STORM-TECH SYSTEM

Horizontal
Storage

Stage-Area-Storage

Storage (cubic-feet)
240220200180160140120100806040200

Surface/Horizontal/Wetted Area (sq-ft)
140120100806040200
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 Field A 

 ADS_StormTech SC-740 +Cap 

 PONDING 
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Summary for Link 2L: PROPOSED RUNOFF

Inflow Area = 1,875 sf, 57.33% Impervious,  Inflow Depth = 1.35"    for  2-Year event
Inflow = 0.04 cfs @ 12.08 hrs,  Volume= 211 cf
Primary = 0.04 cfs @ 12.08 hrs,  Volume= 211 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs

Link 2L: PROPOSED RUNOFF

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.042
0.04

0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

Inflow Area=1,875 sf
0.04 cfs

0.04 cfs
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Summary for Subcatchment 1S: PROPOSED ROOF AREA

Runoff = 0.13 cfs @ 12.07 hrs,  Volume= 445 cf,  Depth= 4.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  10-Year Rainfall=5.20"

Area (sf) CN Description
1,075 98 Roofs, HSG D
1,075 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: PROPOSED ROOF AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
10-Year Rainfall=5.20"
Runoff Area=1,075 sf

Runoff Volume=445 cf
Runoff Depth=4.96"

Tc=5.0 min
CN=98

0.13 cfs
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Summary for Subcatchment 2S: PROPOSED PERMEABLE PAVERS

Runoff = 0.02 cfs @ 12.07 hrs,  Volume= 74 cf,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  10-Year Rainfall=5.20"

Area (sf) CN Description
* 250 85 Permeable Pavers

250 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: PROPOSED PERMEABLE PAVERS

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr
10-Year Rainfall=5.20"

Runoff Area=250 sf
Runoff Volume=74 cf

Runoff Depth=3.55"
Tc=5.0 min

CN=85

0.02 cfs
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Summary for Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff = 0.05 cfs @ 12.07 hrs,  Volume= 158 cf,  Depth= 3.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  10-Year Rainfall=5.20"

Area (sf) CN Description
550 84 50-75% Grass cover, Fair, HSG D
550 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
10-Year Rainfall=5.20"

Runoff Area=550 sf
Runoff Volume=158 cf

Runoff Depth=3.45"
Tc=5.0 min

CN=84

0.05 cfs
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Summary for Pond 4P: STORM-TECH SYSTEM

Inflow Area = 1,075 sf,100.00% Impervious,  Inflow Depth = 4.96"    for  10-Year event
Inflow = 0.13 cfs @ 12.07 hrs,  Volume= 445 cf
Outflow = 0.13 cfs @ 12.09 hrs,  Volume= 282 cf,  Atten= 3%,  Lag= 1.0 min
Discarded = 0.00 cfs @ 2.55 hrs,  Volume= 14 cf
Primary = 0.13 cfs @ 12.09 hrs,  Volume= 268 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs / 2
Peak Elev= 12.11' @ 12.09 hrs   Surf.Area= 155 sf   Storage= 174 cf

Plug-Flow detention time= 207.6 min calculated for 282 cf (63% of inflow)
Center-of-Mass det. time= 103.0 min ( 849.5 - 746.4 )

Volume Invert Avail.Storage Storage Description
#1A 9.50' 158 cf 13.97'W x 11.07'L x 4.00'H Field A

618 cf Overall - 92 cf Embedded = 527 cf  x 30.0% Voids
#2A 10.50' 92 cf ADS_StormTech SC-740 +Cap  x 2  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
2 Chambers in 2 Rows

#3 12.70' 10 cf PONDING Listed below -Impervious
260 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Cum.Store
(feet) (cubic-feet)
12.70 0
13.70 5
13.90 10

Device Routing     Invert Outlet Devices
#1 Discarded 9.50' 0.040 in/hr Exfiltration over Horizontal area   
#2 Primary 12.00' 4.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.00 cfs @ 2.55 hrs  HW=9.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.13 cfs @ 12.09 hrs  HW=12.11'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.13 cfs @ 1.10 fps)
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Pond 4P: STORM-TECH SYSTEM - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 +Cap (ADS StormTech® SC-740 with cap length)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 33.6" Spacing = 84.6" C-C Row Spacing

1 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 8.74' Row Length +14.0" End Stone x 2 = 11.07' 
Base Length
2 Rows x 51.0" Wide + 33.6" Spacing x 1 + 16.0" Side Stone x 2 = 13.97' Base Width
12.0" Base + 30.0" Chamber Height + 6.0" Cover = 4.00' Field Height

2 Chambers x 45.9 cf = 91.9 cf Chamber Storage

618.4 cf Field - 91.9 cf Chambers = 526.6 cf Stone x 30.0% Voids = 158.0 cf Stone Storage

Chamber Storage + Stone Storage = 249.8 cf = 0.006 af
Overall Storage Efficiency = 40.4%
Overall System Size = 11.07' x 13.97' x 4.00'

2 Chambers
22.9 cy Field
19.5 cy Stone
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Pond 4P: STORM-TECH SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0

Inflow Area=1,075 sf
Peak Elev=12.11'

Storage=174 cf

0.13 cfs
0.13 cfs

0.00 cfs

0.13 cfs

Pond 4P: STORM-TECH SYSTEM

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
0.550.50.450.40.350.30.250.20.150.10.050

E
le

va
ti

o
n

  (
fe

et
)

13

12

11

10
 Exfiltration 

 Orifice/Grate 



Type III 24-hr  10-Year Rainfall=5.20"Proposed
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.

Page 18HydroCAD® 10.00-24  s/n 09067  © 2018 HydroCAD Software Solutions LLC

Pond 4P: STORM-TECH SYSTEM

Horizontal
Storage

Stage-Area-Storage

Storage (cubic-feet)
240220200180160140120100806040200

Surface/Horizontal/Wetted Area (sq-ft)
140120100806040200

E
le

va
ti

o
n

  (
fe

et
)

13

12

11

10

 Field A 

 ADS_StormTech SC-740 +Cap 

 PONDING 
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Summary for Link 2L: PROPOSED RUNOFF

Inflow Area = 1,875 sf, 57.33% Impervious,  Inflow Depth = 3.20"    for  10-Year event
Inflow = 0.20 cfs @ 12.08 hrs,  Volume= 500 cf
Primary = 0.20 cfs @ 12.08 hrs,  Volume= 500 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs

Link 2L: PROPOSED RUNOFF

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0.22
0.21

0.2
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0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
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0.05
0.04
0.03
0.02
0.01

0

Inflow Area=1,875 sf
0.20 cfs

0.20 cfs
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Summary for Subcatchment 1S: PROPOSED ROOF AREA

Runoff = 0.16 cfs @ 12.07 hrs,  Volume= 550 cf,  Depth= 6.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  25-Year Rainfall=6.38"

Area (sf) CN Description
1,075 98 Roofs, HSG D
1,075 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: PROPOSED ROOF AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
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s)

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
25-Year Rainfall=6.38"
Runoff Area=1,075 sf

Runoff Volume=550 cf
Runoff Depth=6.14"

Tc=5.0 min
CN=98

0.16 cfs
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Summary for Subcatchment 2S: PROPOSED PERMEABLE PAVERS

Runoff = 0.03 cfs @ 12.07 hrs,  Volume= 97 cf,  Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  25-Year Rainfall=6.38"

Area (sf) CN Description
* 250 85 Permeable Pavers

250 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: PROPOSED PERMEABLE PAVERS

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr
25-Year Rainfall=6.38"

Runoff Area=250 sf
Runoff Volume=97 cf

Runoff Depth=4.66"
Tc=5.0 min

CN=85

0.03 cfs
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Summary for Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff = 0.07 cfs @ 12.07 hrs,  Volume= 209 cf,  Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  25-Year Rainfall=6.38"

Area (sf) CN Description
550 84 50-75% Grass cover, Fair, HSG D
550 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (
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s)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
25-Year Rainfall=6.38"

Runoff Area=550 sf
Runoff Volume=209 cf

Runoff Depth=4.55"
Tc=5.0 min

CN=84

0.07 cfs
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Summary for Pond 4P: STORM-TECH SYSTEM

Inflow Area = 1,075 sf,100.00% Impervious,  Inflow Depth = 6.14"    for  25-Year event
Inflow = 0.16 cfs @ 12.07 hrs,  Volume= 550 cf
Outflow = 0.15 cfs @ 12.09 hrs,  Volume= 388 cf,  Atten= 3%,  Lag= 1.0 min
Discarded = 0.00 cfs @ 2.10 hrs,  Volume= 15 cf
Primary = 0.15 cfs @ 12.09 hrs,  Volume= 373 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs / 2
Peak Elev= 12.14' @ 12.09 hrs   Surf.Area= 155 sf   Storage= 175 cf

Plug-Flow detention time= 186.1 min calculated for 388 cf (70% of inflow)
Center-of-Mass det. time= 90.8 min ( 834.1 - 743.3 )

Volume Invert Avail.Storage Storage Description
#1A 9.50' 158 cf 13.97'W x 11.07'L x 4.00'H Field A

618 cf Overall - 92 cf Embedded = 527 cf  x 30.0% Voids
#2A 10.50' 92 cf ADS_StormTech SC-740 +Cap  x 2  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
2 Chambers in 2 Rows

#3 12.70' 10 cf PONDING Listed below -Impervious
260 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Cum.Store
(feet) (cubic-feet)
12.70 0
13.70 5
13.90 10

Device Routing     Invert Outlet Devices
#1 Discarded 9.50' 0.040 in/hr Exfiltration over Horizontal area   
#2 Primary 12.00' 4.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.00 cfs @ 2.10 hrs  HW=9.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.16 cfs @ 12.09 hrs  HW=12.14'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.16 cfs @ 1.78 fps)
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Pond 4P: STORM-TECH SYSTEM - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 +Cap (ADS StormTech® SC-740 with cap length)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 33.6" Spacing = 84.6" C-C Row Spacing

1 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 8.74' Row Length +14.0" End Stone x 2 = 11.07' 
Base Length
2 Rows x 51.0" Wide + 33.6" Spacing x 1 + 16.0" Side Stone x 2 = 13.97' Base Width
12.0" Base + 30.0" Chamber Height + 6.0" Cover = 4.00' Field Height

2 Chambers x 45.9 cf = 91.9 cf Chamber Storage

618.4 cf Field - 91.9 cf Chambers = 526.6 cf Stone x 30.0% Voids = 158.0 cf Stone Storage

Chamber Storage + Stone Storage = 249.8 cf = 0.006 af
Overall Storage Efficiency = 40.4%
Overall System Size = 11.07' x 13.97' x 4.00'

2 Chambers
22.9 cy Field
19.5 cy Stone
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Pond 4P: STORM-TECH SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=1,075 sf
Peak Elev=12.14'

Storage=175 cf

0.16 cfs
0.15 cfs

0.00 cfs

0.15 cfs

Pond 4P: STORM-TECH SYSTEM

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
0.550.50.450.40.350.30.250.20.150.10.050
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Pond 4P: STORM-TECH SYSTEM

Horizontal
Storage

Stage-Area-Storage

Storage (cubic-feet)
240220200180160140120100806040200

Surface/Horizontal/Wetted Area (sq-ft)
140120100806040200
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 PONDING 



Type III 24-hr  25-Year Rainfall=6.38"Proposed
  Printed  10/22/2019Prepared by SPRUHAN ENGINEERING, P.C.

Page 27HydroCAD® 10.00-24  s/n 09067  © 2018 HydroCAD Software Solutions LLC

Summary for Link 2L: PROPOSED RUNOFF

Inflow Area = 1,875 sf, 57.33% Impervious,  Inflow Depth = 4.34"    for  25-Year event
Inflow = 0.25 cfs @ 12.08 hrs,  Volume= 679 cf
Primary = 0.25 cfs @ 12.08 hrs,  Volume= 679 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs

Link 2L: PROPOSED RUNOFF

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=1,875 sf
0.25 cfs

0.25 cfs
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Summary for Subcatchment 1S: PROPOSED ROOF AREA

Runoff = 0.20 cfs @ 12.07 hrs,  Volume= 713 cf,  Depth= 7.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  100-Year Rainfall=8.20"

Area (sf) CN Description
1,075 98 Roofs, HSG D
1,075 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: PROPOSED ROOF AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0

Type III 24-hr
100-Year Rainfall=8.20"

Runoff Area=1,075 sf
Runoff Volume=713 cf

Runoff Depth=7.96"
Tc=5.0 min

CN=98

0.20 cfs
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Summary for Subcatchment 2S: PROPOSED PERMEABLE PAVERS

Runoff = 0.04 cfs @ 12.07 hrs,  Volume= 133 cf,  Depth= 6.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  100-Year Rainfall=8.20"

Area (sf) CN Description
* 250 85 Permeable Pavers

250 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: PROPOSED PERMEABLE PAVERS

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0

Type III 24-hr
100-Year Rainfall=8.20"

Runoff Area=250 sf
Runoff Volume=133 cf

Runoff Depth=6.41"
Tc=5.0 min

CN=85

0.04 cfs
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Summary for Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff = 0.09 cfs @ 12.07 hrs,  Volume= 288 cf,  Depth= 6.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type III 24-hr  100-Year Rainfall=8.20"

Area (sf) CN Description
550 84 50-75% Grass cover, Fair, HSG D
550 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0.08
0.075

0.07
0.065

0.06
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0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type III 24-hr
100-Year Rainfall=8.20"

Runoff Area=550 sf
Runoff Volume=288 cf

Runoff Depth=6.29"
Tc=5.0 min

CN=84

0.09 cfs
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Summary for Pond 4P: STORM-TECH SYSTEM

Inflow Area = 1,075 sf,100.00% Impervious,  Inflow Depth = 7.96"    for  100-Year event
Inflow = 0.20 cfs @ 12.07 hrs,  Volume= 713 cf
Outflow = 0.19 cfs @ 12.10 hrs,  Volume= 551 cf,  Atten= 7%,  Lag= 1.7 min
Discarded = 0.00 cfs @ 1.62 hrs,  Volume= 15 cf
Primary = 0.19 cfs @ 12.10 hrs,  Volume= 536 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs / 2
Peak Elev= 12.20' @ 12.10 hrs   Surf.Area= 155 sf   Storage= 180 cf

Plug-Flow detention time= 163.6 min calculated for 551 cf (77% of inflow)
Center-of-Mass det. time= 79.8 min ( 819.8 - 740.0 )

Volume Invert Avail.Storage Storage Description
#1A 9.50' 158 cf 13.97'W x 11.07'L x 4.00'H Field A

618 cf Overall - 92 cf Embedded = 527 cf  x 30.0% Voids
#2A 10.50' 92 cf ADS_StormTech SC-740 +Cap  x 2  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
2 Chambers in 2 Rows

#3 12.70' 10 cf PONDING Listed below -Impervious
260 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Elevation Cum.Store
(feet) (cubic-feet)
12.70 0
13.70 5
13.90 10

Device Routing     Invert Outlet Devices
#1 Discarded 9.50' 0.040 in/hr Exfiltration over Horizontal area   
#2 Primary 12.00' 4.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.00 cfs @ 1.62 hrs  HW=9.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.19 cfs @ 12.10 hrs  HW=12.20'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.19 cfs @ 2.16 fps)
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Pond 4P: STORM-TECH SYSTEM - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 +Cap (ADS StormTech® SC-740 with cap length)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 33.6" Spacing = 84.6" C-C Row Spacing

1 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 8.74' Row Length +14.0" End Stone x 2 = 11.07' 
Base Length
2 Rows x 51.0" Wide + 33.6" Spacing x 1 + 16.0" Side Stone x 2 = 13.97' Base Width
12.0" Base + 30.0" Chamber Height + 6.0" Cover = 4.00' Field Height

2 Chambers x 45.9 cf = 91.9 cf Chamber Storage

618.4 cf Field - 91.9 cf Chambers = 526.6 cf Stone x 30.0% Voids = 158.0 cf Stone Storage

Chamber Storage + Stone Storage = 249.8 cf = 0.006 af
Overall Storage Efficiency = 40.4%
Overall System Size = 11.07' x 13.97' x 4.00'

2 Chambers
22.9 cy Field
19.5 cy Stone
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Pond 4P: STORM-TECH SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=1,075 sf
Peak Elev=12.20'

Storage=180 cf

0.20 cfs

0.19 cfs

0.00 cfs

0.19 cfs

Pond 4P: STORM-TECH SYSTEM

Total
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Primary

Stage-Discharge

Discharge  (cfs)
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Pond 4P: STORM-TECH SYSTEM

Horizontal
Storage

Stage-Area-Storage

Storage (cubic-feet)
240220200180160140120100806040200

Surface/Horizontal/Wetted Area (sq-ft)
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 ADS_StormTech SC-740 +Cap 

 PONDING 
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Summary for Link 2L: PROPOSED RUNOFF

Inflow Area = 1,875 sf, 57.33% Impervious,  Inflow Depth = 6.13"    for  100-Year event
Inflow = 0.32 cfs @ 12.09 hrs,  Volume= 958 cf
Primary = 0.32 cfs @ 12.09 hrs,  Volume= 958 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs

Link 2L: PROPOSED RUNOFF

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=1,875 sf
0.32 cfs

0.32 cfs
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Custom Soil Resource Report
Soil Map
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Map Scale: 1:1,940 if printed on A landscape (11" x 8.5") sheet.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

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: 
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: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 15, Sep 12, 2019

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

Date(s) aerial images were photographed: Aug 10, 2014—Aug 
25, 2014

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.

Custom Soil Resource Report
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

603 Urban land, wet substratum, 0 
to 3 percent slopes

10.1 67.7%

655 Udorthents, wet substratum 4.8 32.3%

Totals for Area of Interest 14.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 

Custom Soil Resource Report
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Norfolk and Suffolk Counties, Massachusetts

603—Urban land, wet substratum, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: vkyl
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 120 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Parent material: Excavated and filled land over herbaceous organic material 

and/or alluvium and/or marine deposits

Minor Components

Udorthents
Percent of map unit: 13 percent
Hydric soil rating: Unranked

Beaches
Percent of map unit: 2 percent
Hydric soil rating: Unranked

655—Udorthents, wet substratum

Map Unit Setting
National map unit symbol: vkyd
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Setting
Landform position (two-dimensional): Shoulder, footslope

Custom Soil Resource Report
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Landform position (three-dimensional): Riser, tread
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Excavated and filled sandy and gravelly human transported 

material over highly-decomposed herbaceous organic material

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Minor Components

Urban land
Percent of map unit: 3 percent
Hydric soil rating: Unranked

Ipswich
Percent of map unit: 2 percent
Landform: Marshes
Hydric soil rating: Yes

Custom Soil Resource Report
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