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Stormwater Management Report

18-20 Ayers Village Road, Methuen, Massachusetts
October 2, 2020

SECTION 1 EXECUTIVE SUMMARY

This report contains a stormwater management analysis for the proposed re-development at 18-
20 Ayers Village Road in Methuen, Massachusetts. The analysis includes both pre- and post-
development calculations of stormwater runoff rates at specific locations and has been prepared
in accordance with both City of Methuen requirements and the Stormwater Management
Standards of the Massachusetts Department of Environmental Protection (MassDEP)
Massachusetts Stormwater Policy.

The project site is located on three parcels identified as parcels 702-72A-4 and 702-72A-4C
totaling approximately 17.52 acres. A significant portion of parcel 4C is located in the City of
Haverhill with the town line running northwest to southeast through the lot. However, nearly all
of the proposed work is located in the City of Methuen. The site is located along Ayers Village
Road, also known as Route 97, which runs east-west between Interstate 93 approximately 3.4
miles west, to Interstate 495 approximately 3.3 miles east. The site is bordered by a residential
subdivision to the northwest, wooded area to the north and northeast, a solar panel array to the
east, private residences to the southeast, Route 97 to the south, Pica’s Pub and Grill restaurant to
the southwest, and wooded area to the west. The study watershed is approximately 18.2 acres
and includes a large contributing area from the solar array to the east which sits at an elevation
approximately 50 feet higher than the project site.

The site is the current location of Laschi’s Garden Center which includes both indoor and outdoor
retail/sales area and several greenhouses located near Ayers Village Road. Further north are
several additional greenhouses, sheds, a 2-story house, stockpile areas, and large gravel and grass
planting beds. A large portion of the site north of the retail area is comprised of densely
compacted gravel ground cover. Historical aerial photos, specifically dating to 2001, indicate
mostly gravel and bare earth ground cover, and although some areas have seen limited grass and
weed growth through the gravel, the ground cover has remained mostly impervious relative to
stormwater runoff.

The Applicant, Sonny Valley, LLC, proposes to redevelop the site with three new 10,000 square
foot contractor buildings with 5 bays each. The existing Laschi’'s Garden Center building and
adjacent greenhouse are proposed to remain however, much of the outdoor retail area
surrounding the building will be reconfigured. The 1,146 square foot 2-story house and several
miscellaneous sheds are also proposed to be demolished. Site work includes associated paved
driveways and parking areas totaling 70 parking spaces, site grading, erosion control measures,
utility connections and construction of a new stormwater management system.

Considering the areas of dense gravel ground cover, this project results in a decrease in
impervious area of approximately 1.2 acres and is considered a redevelopment project under the
MassDEP Stormwater Policy. On-site stormwater management improvements will be achieved
through the use of proposed Best Management Practices (BMPs) as described herein.

A new stormwater management system consisting of deep-sump, hooded catch basins, sediment
forebays, a First Defense hydrodynamic separator (pre-treatment water quality unit), a water
quality swale, and a bioretention area, has been designed to collect, treat, and detain stormwater
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runoff from the proposed site. The proposed stormwater BMP’s are designed to comply with the
MassDEP Stormwater Management Standards and will significantly improve stormwater quality

and quantity to the design points.

The results of the pre- and post-development stormwater analysis at the design point are

summarized as shown in the following table:

Table 1: Analysis Summary

Design Storm Pre-Development Post-Development Change
(cfs) (cfs) (cfs)
Design Point #1 (Ayers Village Road)
2-year 8.4 5.7 -2.7
10-year 16.8 12.6 -4.2
25-year 23.9 18.9 -5.0
100-year 38.6 31.6 -7.0
Design Point #2 (Property Line)

2-year 9.3 7.2 -2.1
10-year 17.9 14.3 -3.6
25-year 24.9 20.0 -4.9
100-year 39.5 32.1 -7.4

(All values shown are peak rates in cubic feet per second, cfs)

In conclusion, by incorporating a new on-site stormwater management system that includes
provisions to collect, treat, and detain stormwater runoff, the peak rates of runoff leaving the
property as a result of this project will be significantly reduced in the post-development condition
compared with the pre-development condition. Implementing the maintenance procedures
outlined in the Operation and Maintenance Plan will ensure the long-term performance of the
system.



Stormwater Management Report

18-20 Ayers Village Road, Methuen, Massachusetts
October 2, 2020

SECTION 2 EXISTING CONDITIONS

The project site is located on three parcels identified as parcels 702-72A-4 and 702-72A-4C
totaling approximately 17.52 acres. A significant portion of parcel 4C is located in the City of
Haverhill with the town line running northwest to southeast through the lot. However, nearly all
of the proposed work is located in the City of Methuen. The site is located along Ayers Village
Road, also known as Route 97, which runs east-west between Interstate 93 approximately 3.4
miles west, to Interstate 495 approximately 3.3 miles east. The site is bordered by a residential
subdivision to the northwest, wooded area to the north and northeast, a solar panel array to the
east, private residences to the southeast, Route 97 to the south, Pica’s Pub and Grill restaurant to
the southwest, and wooded area to the west. The study watershed is approximately 18.2 acres
and includes a large contributing area from the solar array to the east which sits at an elevation
approximately 50 feet higher than the project site.

The site is the current location of Laschi’s Garden Center which includes both indoor and outdoor
retail/sales area and several greenhouses located near Ayers Village Road. Further north are
several additional greenhouses, sheds, a 2-story house, stockpile areas, and large gravel and grass
planting beds. A large portion of the site north of the retail area is comprised of densely
compacted gravel ground cover. Historical aerial photos, specifically dating to 2001, indicate
mostly gravel and bare earth ground cover, and although some areas have seen limited grass and
weed growth through the gravel, the ground cover has remained mostly impervious relative to
stormwater runoff.

Site elevations range from 268+/- at the top of the slope for the solar field to 198+/- at the existing
driveway intersection at Ayers Village Road. Topography in the northern portion of the site
generally slopes from the northeast wooded area at the solar field to the southwest towards the
off-site wetlands behind Pica’s Pub and Grill. Runoff from portions of the site near Ayers Village
Road flows overland to the southwest where it is captured by one of several on-site catch basins
within the existing paved parking area, or one of two off-site catch basins located along the
shoulder of Ayers Village Road. On-site drainage is directed south through 12” RCP pipes along
the western property line to a catch basin and drain manhole along Ayers Village Road where it is
discharged through an 18” RCP across Ayers Village Road to a private residential property.

The existing drainage system provides no treatment or detention, includes on-line catch basin
connections, and is likely not sufficient to convey runoff from the design storms for the current
development.

On-site and off-site wetlands have been delineated by Basbanes Wetland Consulting on
November 4, 2019 and February 24, 2020.

The site is located in Zone X, which is an area of minimal flood hazard outside the 100-year flood
zone, according to the Federal Emergency Management Agency (FEMA) FIRM panel 25009C0066F
effective on 7/3/2012.

The NRCS Web Soil Survey identifies on-site soils as Udorthents with a hydrologic soil group (HSG)-
A classification, Ridgebury fine sandy loam (HSG-D), Scituate fine sandy loam (HSG-C), Montauk
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fine sandy loam (HSG-C), and Woodbridge fine sandy loam (HSG-C), among others. Refer to
Appendix B for detailed soil information.

Several test pits were performed for both proposed drainage and on-site sewage disposal system
design. Test pit results indicate predominately sandy loam, which was notably compacted, with
shallow seasonal high groundwater elevations ranging from 15” below ground to 36” below
ground. Refer to Appendix D for more information.
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SECTION 3 PROPOSED CONDITIONS

The Applicant, Sonny Valley, LLC, proposes to redevelop the site with three new 10,000 square
foot contractor buildings with 5 bays each. The existing Laschi’s Garden Center building and
adjacent greenhouse are proposed to remain however, much of the outdoor retail area
surrounding the building will be reconfigured. The 1,146 square foot 2-story house and several
miscellaneous sheds are also proposed to be demolished. Site work includes associated paved
driveways and parking areas totaling 70 parking spaces, site grading, erosion control measures,
utility connections and construction of a new stormwater management system.

Considering the areas of dense gravel ground cover, this project results in a decrease in
impervious area of approximately 1.2 acres and is considered a redevelopment project under the
MassDEP Stormwater Policy. On-site stormwater management improvements will be achieved
through the use of proposed Best Management Practices (BMPs) as described herein.

A new stormwater management system consisting of deep-sump, hooded catch basins, sediment
forebays, a First Defense hydrodynamic separator (pre-treatment water quality unit), a water
quality swale, and a bioretention area, has been designed to collect, treat, and detain stormwater
runoff from the proposed site. The proposed stormwater BMP’s are designed to comply with the
MassDEP Stormwater Management Standards and will significantly improve stormwater quality
and quantity to the design points.

In order to safeguard against pollutant introduction into the drainage systems, stormwater runoff
will be directed through one of several BMP treatment trains as described below.

Runoff from paved driveways and parking area surrounding the westerly contractor building will
be captured in deep sump catch basins with hooded outlets and directed to a sediment forebay
for pretreatment. Runoff will the flow over a stone overflow weir to a water quality swale
designed to store the water quality volume and remove suspended solids and silt through settling
in a permanent pool of water. Runoff will discharge the water quality swale through a level
spreader to the adjacent wetlands at Design Point #2. This treatment train will achieve 84% TSS
removal. (See TSS Removal Calculations summarized in Standard #4)

Runoff from paved driveways surrounding the easterly contractor building will be captured in
deep sump catch basins with hooded outlets and directed to a sediment forebay designed to
remove suspended solids and debris through gravity settling. Runoff will then flow over a stone
overflow weir into the bioretention area designed to store and treat the water quality volume
before discharging through an outlet control structure eventually to Design Point #1. This
treatment chain achieves 95% TSS removal. (See TSS Removal Calculations summarized in
Standard #4)
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Runoff from the paved parking area south of the easterly contractor building will flow through a
Rain Guardian prior to entering the bioretention area. This treatment train achieves 93% TSS
removal. (See TSS Removal Calculations summarized in Standard #4)

Runoff from the parking areas and driveways nearest Ayers Village Road, including the southerly
contractor building, will be captured in catch basins with deep sumps and hooded outlets and
directed through a First Defense hydrodynamic separator designed to remove suspended solids,
silt, and debris prior to being discharged through the 18” RCP and offsite at Design Point #1. This
treatment train achieves 79% total suspended solid (TSS) removal and is treated to the maximum
extent practicable as a redevelopment. (See TSS Removal Calculations summarized in Standard
#4)

An Operation and Maintenance (O&M) Plan will be implemented to safeguard against future
intrusion of contaminants and TSS, and assure proper function of drainage components.

To prevent erosion and sedimentation during construction, Best Management Practices including
stabilized construction exits, silt fence, catch basin inserts, and temporary and permanent seeding
have been incorporated into the construction sequence.

The total area of disturbance relative to the proposed construction on this property is
approximately 272,000 square feet therefore the project is subject to the US EPA Construction
General Permit requirements.

Stormwater Quality Controls:

1. Street Sweeping - to remove sediment prior to entering the drainage system. This would be
done on a scheduled basis. TSS Removal Rate = 5%

2. Catch Basins with Deep Sumps and Hooded Outlets to capture, pretreat, and direct
stormwater to the proposed treatment devices. TSS Removal Rate = 25%

3. First Defense unit — to provide adequate pretreatment and TSS removal of stormwater
runoff prior to discharge. TSS removal rate = 70%.

4. Sediment Forebay —to provide adequate pretreatment and TSS removal by slowing
incoming stormwater runoff and facilitating the gravity separation of suspended solids prior
to discharge to treatment BMPs. TSS removal rate = 25%

5. Rain Guardian —to direct stormwater runoff from paved areas onto a splash pad and into
the bioretention area. TSS removal rate = 25%

6. Bioretention Area — to provide stormwater treatment through soils, plants, and microbes by
allowing runoff to percolate through soil media prior to being intercepted by an underdrain
and discharged. TSS removal rate = 90%

7. Water Quality Swale — to provide stormwater treatment of the water quality volume
through sedimentation, adsorption, and microbial breakdown as well as conveying runoff to
the discharge point. TSS removal rate = 70%

Groundwater Recharge:
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Due to the presence of shallow seasonal high groundwater as identified in the Test Pit Logs,
groundwater recharge BMPs are not able to be utilized on this project.

Stormwater Quantity Controls:

The stormwater management system has been designed to control stormwater runoff from the
site for the 25-year storm event. Peak flow rates of stormwater runoff are reduced by the
increased pervious landscaping areas and by routing stormwater runoff through the proposed
detention basin, bioretention area, and water quality swale. Outlet control structures at the
detention basin and bioretention area ensure the basins will perform during all design storms.
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Stormwater Management & Water Quality Calculations:

Standard #1: Untreated Stormwater

No new stormwater conveyances discharging untreated stormwater directly to wetlands or
waters of the Commonwealth are proposed.

Standard #2: Post Development Peak Discharge Rates

Implementing the proposed stormwater management system will result in a decrease in post-
development peak flow rates compared with pre-development rates for all storms analyzed.

Standard #3: Groundwater Recharge

Due to the presence of shallow seasonal high groundwater as identified in the Test Pit Logs,
groundwater recharge BMPs are not able to be utilized on this project.

With the increase in pervious landscaped area on the site, annual recharge is increased under
post-development conditions.

Standard #4: TSS Removal

A redevelopment project is required to meet the pretreatment requirements of Standard #4
(44% TSS removal). Stormwater runoff from pavement areas near Ayers Village Road will be
treated by deep sump catch basins with hooded outlets, and a First Defense hydrodynamic
particle separator achieving a total of 79% TSS removal prior to discharging off-site. Standard #4
for these areas is being met as a redevelopment and treatment has been provided to the
maximum extent practicable.

Stormwater runoff from other paved areas on-site receives treatment from either a water
quality swale or bioretention area which achieve at least 80% TSS removal prior to discharge.

Water Quality Volume Calculations:

The required water quality volume (Vwq) is the area of the paved impervious surfaces times the
water quality depth (Dwq). For sites without runoff from a LUHPPL, or discharges to a critical, or
exfiltration to soils with a rapid infiltration rate, the water quality depth is % inch.

Water Quality Swale:

VWQ = DWQ * Aimpervious

n ) 117 ac 320081y _ 5 104
* . —_—) = 4, . T.
c( 1 Acre ) cf

1i
Vwo = 0.51 (
we T \12 e
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Water Quality Swale Treatment Volume Provided = 4,944 c.f.
(Refer to Appendix G for HydroCAD Stage-Storage tables)

Bioretention Area:

VWQ = DWQ * Aimpervious

n ) 043 A 43,560 sf 780
¢ ( 1 Acre ) cf

Vwo = 051 (1l
we = T2\ f

Bioretention Area Treatment Volume Provided = 1,568 c.f.
(Refer to Appendix G for HydroCAD Stage-Storage tables)

First Defense water quality unit:

VWQ = DWQ * Aimpervious

) 130 4 (43,560 sf
* 1. -
¢ 1 Acre

. lin
Vwg = 05in (

12 ft >=2,360c‘.f.

First Defense Unit sized based on water quality flow
(Refer to Appendix | for First Defense Sizing Calculations)

TSS Removal Rates Summary:

BMP TSS Removal Rate
Street Sweeping 5%

Deep Sump Catch Basin 25%

Sediment Forebay 25%

Rain Guardian 25%

First Defense Unit 70%

Water Quality Swale 70%

Bioretention Area 90%
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TSS Removal Calculations:

Treatment Train ‘A’:

Beginning TSS Load: 1.00 x Street Sweeping removal rate (0.05) = 0.05

Load Remaining =1.00-0.05 =0.95
Remaining Load: 0.95 x Catch Basin with deep sump removal rate (0.25) =0.24
Load Remaining =0.95-0.24 =0.71
Remaining Load: 0.71 x Sediment Forebay removal rate (0.25) = 0.18
Load Remaining =0.71-0.18 =0.53
Remaining Load: 0.53 x Water Quality Swale removal rate (0.70) = 0.37
Load Remaining =0.53-0.37 =0.16

TSS Removal Rate = (1.00—0.16) = 84%

Treatment Train ‘B’:

Beginning TSS Load: 1.00 x Street Sweeping removal rate (0.05) = 0.05

Load Remaining =1.00-0.05 =0.95
Remaining Load: 0.95 x Catch Basin with deep sump removal rate (0.25) = 0.24
Load Remaining =0.95-0.24 =0.71
Remaining Load: 0.71 x Sediment Forebay removal rate (0.25) = 0.18
Load Remaining =0.71-0.18 =0.53
Remaining Load: 0.53 x Bioretention Area removal rate (0.90) = 0.48
Load Remaining =0.53-0.48 =0.05

TSS Removal Rate = (1.00 — 0.05) =95%

Treatment Train ‘C":

Beginning TSS Load: 1.00 x Street Sweeping removal rate (0.05) = 0.05
Load Remaining =1.00-0.05 =0.95
Remaining Load: 0.95 x Rain Guardian removal rate (0.25) = 0.24
Load Remaining =0.95-0.24 =0.71
Remaining Load: 0.71 x Bioretention Area removal rate (0.90) = 0.64
Load Remaining =0.71-0.64 =0.07
TSS Removal Rate = (1.00-0.07) =93%

Treatment Train ‘D’:

Beginning TSS Load: 1.00 x Street Sweeping removal rate (0.05) = 0.05
Load Remaining =1.00-0.05 =0.95
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Remaining Load: 0.95 x Catch Basin with deep sump removal rate (0.25) = 0.24

Load Remaining =0.95-0.24 =0.71
Remaining Load: 0.71 x First Defense Unit removal rate (0.70) = 0.50
Load Remaining =0.71-0.50 =0.21

TSS Removal Rate = (1.00-0.21) =79%

Standard #5: Land Uses with Higher Potential Pollutant Loads

The site does not contain uses identified as having higher potential pollutant loads.

Standard #6: Protection of Critical Areas

The site is not within a Zone Il, wellhead protection area, or any other critical area.

Standard # 7: Redevelopment projects

The site is a redevelopment project and is subject to Standard 2, Standard 3, and the
pretreatment and structural best management practice requirements of Standards 4, 5, and 6 to
the maximum extent practicable.

As described in Standard #4, a portion of the site will meet the treatment requirements of
Standard 4 to the maximum extent practicable. All other aspects of the project fully comply
with the Stormwater Management Standards.

Standard # 8: Erosion/sediment control

Erosion and sediment controls are incorporated into the project design to prevent erosion. A
Stormwater Pollution Prevention Plan (SWPPP) will be prepared and filed prior to construction.
An Erosion & Sediment Control Plan is included with the site plans.

Standard #9: Operation and Maintenance Plan

A long-term Operation and Maintenance Plan meeting the requirements of this standard has
been prepared and is included as a separate document.

To the best of our knowledge, the site does not contain any illicit discharges. An illicit discharge
statement is included below.
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City of Methuen Community Development Board
41 Pleasant Street
Methuen, MA 01844

Re: 18-20 Ayers Village Road
Parcels 702-72A-4 & 702-72A-4C
Sub: Ilicit Discharge Statement
Standard #10

Dear Board Members:

On behalf of our client, Sonny Valley, LLC, we hereby state that to the best of our knowledge, no illicit
discharges exist on the above referenced site and none are proposed with the site re-development plans.
Implementing the pollution prevention plan measures outlined in the site redevelopment plans will prevent
illicit discharges to the stormwater management system, including wastewater discharges and discharges of
stormwater contaminated by contact with process wastes, raw materials, toxic pollutants, hazardous substances,
oil, or grease. Refer to the Grading & Drainage Plan from the site plan set for additional information.

Sincerely,
Greenman-Pedersen, Inc.

////27»?@/\/

Cory MaSon, P.E.
Project Engineer

Greenman-Pedersen, Inc. 44 Stiles Road, Suite One Salem, NH 03079 p 603-893-0720
An Equal Opportunity Employer
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SECTION 4 STORMWATER MODELING METHODOLOGY

The drainage system for this project was modeled using HydroCAD, a stormwater modeling
computer program that analyzes the hydrology, and hydraulics of stormwater runoff. HydroCAD
is based largely on the hydrology techniques developed by the Soil Conservation Service
(SCS/NRCS), combined with other hydrology and hydraulics calculations. For a given rainfall
event, these techniques are used to generate hydrographs throughout a watershed. This provides
verification that a given drainage system is adequate for the area under consideration, or to
predict where flooding or erosion is likely to occur.

In HydroCAD, each watershed is modeled as a Subcatchment, streams and culverts as a Reach (or
Pond, depending on available storage capacity), and large wetlands and other natural or artificial
storage areas as a Pond. SCS hydrograph generation and routing procedures were used to model
both Pre-development and Post-development runoff conditions.

The Pre-development and Post-development watershed limits and the subcatchment
characteristics were determined using both USGS and on-the-ground topographic survey
information and through visual, on-site inspection. Conservative estimates were used at all times
in estimating the hydrologic characteristics of each watershed or subcatchment.
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APPENDIX A

USGS Map
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APPENDIX B

NRCS Soil Information
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOl were mapped at scales
ranging from 1:15,800 to 1:24,000.

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: Essex County, Massachusetts, Northern Part
Survey Area Data: Version 16, Jun 9, 2020

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 22, May 29, 2020

Your area of interest (AOI) includes more than one soil survey
area. These survey areas may have been mapped at different
scales, with a different land use in mind, at different times, or at
different levels of detail. This may result in map unit symbols, soil
properties, and interpretations that do not completely agree
across soil survey area boundaries.
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MAP LEGEND MAP INFORMATION

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

Date(s) aerial images were photographed: Aug 28, 2019—Sep
20, 2019

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.
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Map Unit Legend

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

70A Ridgebury fine sandy loam, 0 to 3.3 2.7%
3 percent slopes

73A Whitman fine sandy loam, 0 to 2.3 1.9%
3 percent slopes, extremely
stony

300B Montauk fine sandy loam, 3 to 8 6.6 5.4%
percent slopes

300C Montauk fine sandy loam, 8 to 13.9 11.4%
15 percent slopes

301B Montauk fine sandy loam, 0 to 8 6.2 5.1%
percent slopes, very stony

301C Montauk fine sandy loam, 8 to 1.1 9.1%
15 percent slopes, very stony

301D Montauk fine sandy loam, 15 to 1.6 1.3%
35 percent slopes, very stony

307E Paxton fine sandy loam, 25 to 4.8 4.0%
35 percent slopes, extremely
stony

311B Woodbridge fine sandy loam, 0 235 19.3%
to 8 percent slopes, very
stony

315B Scituate fine sandy loam, 3 to 8 9.0 7.4%
percent slopes

316B Scituate fine sandy loam, 3 to 8 4.0 3.3%
percent slopes, very stony

602 Urban land 0.3 0.2%

651 Udorthents, smoothed 4.6 3.8%

711B Charlton-Rock outcrop-Hollis 21 1.8%
complex, 3 to 8 percent
slopes

715A Ridgebury and Leicester fine 7.4 6.0%
sandy loams, 0 to 3 percent
slopes, extremely stony

715B Ridgebury and Leicester fine 4.4 3.6%
sandy loams, 3 to 8 percent
slopes, extremely stony

Subtotals for Soil Survey Area 105.1 86.2%

Totals for Area of Interest 121.9 100.0%

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
29B Woodbridge fine sandy loam, 3 3.3 2.7%

to 8 percent slopes

12
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

129B Woodbridge fine sandy loam, 0 10.4 8.5%
to 8 percent slopes, very
stony

657A Ridgebury fine sandy loam, 0 to 2.8 2.3%
3 percent slopes, very stony

657B Ridgebury fine sandy loam, 3 to 0.3 0.3%
8 percent slopes, very stony

Subtotals for Soil Survey Area 16.9 13.8%

Totals for Area of Interest 121.9 100.0%

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,
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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.

14
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Essex County, Massachusetts, Northern Part

70A—Ridgebury fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2w69f
Elevation: 0 to 1,480 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

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

Description of Ridgebury

Setting
Landform: Drainageways, depressions, drumlins, hills, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 6 inches: fine sandy loam
Bw - 6 to 10 inches: sandy loam
Bg - 10 to 19 inches: gravelly sandy loam
Cd - 19 to 66 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 15 to 35 inches to densic material
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

15
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Minor Components

Woodbridge
Percent of map unit: 9 percent
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Crest, base slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Whitman
Percent of map unit: 5 percent
Landform: Hills, depressions, ground moraines, drumlins, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Leicester
Percent of map unit: 1 percent
Landform: Depressions, drainageways, hills, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: Yes

73A—Whitman fine sandy loam, 0 to 3 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w695
Elevation: 0 to 1,580 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Whitman, extremely stony, and similar soils: 81 percent
Minor components: 19 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Whitman, Extremely Stony

Setting
Landform: Drainageways, hills, ground moraines, drumlins, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope

16
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Down-slope shape: Concave

Across-slope shape: Concave

Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oi - 0 to 1 inches: peat
A - 1to 10 inches: fine sandy loam
Bg - 10 to 17 inches: gravelly fine sandy loam
Cdg - 17 to 61 inches: fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 7 to 38 inches to densic material
Drainage class: \ery poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F144AY041MA - Very Wet Till Depressions
Hydric soil rating: Yes

Minor Components

Ridgebury, extremely stony
Percent of map unit: 10 percent
Landform: Drumlins, drainageways, hills, ground moraines, depressions
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scarboro
Percent of map unit: 5 percent
Landform: Depressions, drainageways, outwash deltas, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Swansea
Percent of map unit: 3 percent
Landform: Marshes, swamps, bogs
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

17
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Woodbridge, extremely stony
Percent of map unit: 1 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

300B—Montauk fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2tyrh
Elevation: 0 to 1,030 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

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

Description of Montauk

Setting
Landform: Hills, ground moraines, recessionial moraines, drumlins
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy lodgment till derived from gneiss,

granite, and/or schist

Typical profile
Ap - 0 to 4 inches: fine sandy loam
Bw1 - 4 to 26 inches: fine sandy loam
Bwz2 - 26 to 34 inches: sandy loam
2Cd - 34 to 72 inches: gravelly loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 1.42 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
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Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 5.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Scituate
Percent of map unit: 6 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Canton
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Ridgebury
Percent of map unit: 4 percent
Landform: Depressions, drainageways, hills, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

300C—Montauk fine sandy loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2w80p
Elevation: 0 to 1,100 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of statewide importance
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Map Unit Composition
Montauk and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Montauk

Setting
Landform: Ground moraines, recessionial moraines, drumlins, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy lodgment till derived from gneiss,
granite, and/or schist

Typical profile
Ap - 0 to 4 inches: fine sandy loam
Bw1 - 4 to 26 inches: fine sandy loam
Bwz2 - 26 to 34 inches: sandy loam
2Cd - 34 to 72 inches: gravelly loamy sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 1.42 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 5.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Scituate
Percent of map unit: 6 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Canton
Percent of map unit: 5 percent
Landform: Hills
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Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear

Across-slope shape: Convex

Hydric soil rating: No

Ridgebury
Percent of map unit: 4 percent
Landform: Drainageways, hills, ground moraines, depressions
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

301B—Montauk fine sandy loam, 0 to 8 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2w80v
Elevation: 0 to 1,070 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Montauk, very stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Montauk, Very Stony

Setting
Landform: Hills, ground moraines, recessionial moraines, drumlins
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy lodgment till derived from gneiss,

granite, and/or schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2to 6 inches: fine sandy loam
Bw1 - 6 to 28 inches: fine sandy loam
Bwz2 - 28 to 36 inches: sandy loam
2Cd - 36 to 74 inches: gravelly loamy sand

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
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Depth to restrictive feature: 20 to 43 inches to densic material

Drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 1.42 in/hr)

Depth to water table: About 18 to 37 inches

Frequency of flooding: None

Frequency of ponding: None

Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)

Available water capacity: Low (about 5.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Scituate, very stony
Percent of map unit: 6 percent
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Summit, footslope, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Canton, very stony
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Ridgebury, very stony
Percent of map unit: 4 percent
Landform: Drainageways, hills, ground moraines, depressions
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

301C—Montauk fine sandy loam, 8 to 15 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2w80w
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Elevation: 0 to 1,120 feet

Mean annual precipitation: 36 to 71 inches

Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days

Farmland classification: Farmland of statewide importance

Map Unit Composition
Montauk, very stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Montauk, Very Stony

Setting
Landform: Drumlins, ground moraines, recessionial moraines, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy lodgment till derived from gneiss,
granite, and/or schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2to 6 inches: fine sandy loam
Bw1 - 6 to 28 inches: fine sandy loam
Bwz2 - 28 to 36 inches: sandy loam
2Cd - 36 to 74 inches: gravelly loamy sand

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 1.42 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 5.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Scituate, very stony
Percent of map unit: 6 percent
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope
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Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Canton, very stony
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Ridgebury, very stony
Percent of map unit: 4 percent
Landform: Drainageways, hills, ground moraines, depressions
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Head slope, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

301D—Montauk fine sandy loam, 15 to 35 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2w80x
Elevation: 0 to 1,150 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Montauk, very stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Montauk, Very Stony

Setting
Landform: Ground moraines, recessionial moraines, drumlins, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy lodgment till derived from gneiss,
granite, and/or schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2to 6 inches: fine sandy loam
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Bw1 - 6 to 28 inches: fine sandy loam
Bwz2 - 28 to 36 inches: sandy loam
2Cd - 36 to 74 inches: gravelly loamy sand

Properties and qualities
Slope: 15 to 35 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 1.42 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 5.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Scituate, very stony
Percent of map unit: 6 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Canton, very stony
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Charlton, very stony
Percent of map unit: 4 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
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307E—Paxton fine sandy loam, 25 to 35 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w67q
Elevation: 0 to 1,400 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Paxton, extremely stony, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Paxton, Extremely Stony

Setting
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A -2to 10 inches: fine sandy loam
Bw1 - 10 to 17 inches: fine sandy loam
Bw2 - 17 to 28 inches: fine sandy loam
Cd - 28 to 67 inches: gravelly fine sandy loam

Properties and qualities
Slope: 25 to 35 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
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Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Charlton, extremely stony
Percent of map unit: 8 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Chatfield, extremely stony
Percent of map unit: 1 percent
Landform: Hills, ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Woodbridge, extremely stony
Percent of map unit: 1 percent
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

311B—Woodbridge fine sandy loam, 0 to 8 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2t2qr
Elevation: 0 to 1,440 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Woodbridge, very stony, and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Woodbridge, Very Stony

Setting
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2to 9inches: fine sandy loam
Bw1 - 9 to 20 inches: fine sandy loam
Bwz2 - 20 to 32 inches: fine sandy loam
Cd - 32 to 67 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 19 to 27 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C/D
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Paxton, very stony
Percent of map unit: 10 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Ridgebury, very stony
Percent of map unit: 8 percent
Landform: Depressions, drumlins, drainageways, hills, ground moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
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Across-slope shape: Concave
Hydric soil rating: Yes

315B—Scituate fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: vjrz
Elevation: 0 to 310 feet
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: All areas are prime farmland

Map Unit Composition
Scituate and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scituate

Setting
Landform: Drumlins
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, crest
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Friable coarse-loamy eolian deposits over dense coarse-loamy
lodgment till derived from granite and gneiss

Typical profile
H1 - 0to 10 inches: fine sandy loam
H2 - 10 to 27 inches: fine sandy loam
H3 - 27 to 60 inches: loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 18 to 30 inches to densic material
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No
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Minor Components

Ridgebury
Percent of map unit: 15 percent
Landform: Depressions
Hydric soil rating: Yes

Whitman
Percent of map unit: 10 percent
Landform: Depressions
Hydric soil rating: Yes

316B—Scituate fine sandy loam, 3 to 8 percent slopes, very stony

Map Unit Setting
National map unit symbol: vjs9
Elevation: 50 to 340 feet
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: Farmland of statewide importance

Map Unit Composition
Scituate and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scituate

Setting
Landform: Drumlins
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Friable coarse-loamy eolian deposits over dense coarse-loamy
lodgment till derived from granite and gneiss

Typical profile
H1 - 0 to 5 inches: fine sandy loam
H2 - 5to 27 inches: fine sandy loam
H3 - 27 to 60 inches: loamy sand

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 18 to 30 inches to densic material
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
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Depth to water table: About 12 to 36 inches
Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Ridgebury
Percent of map unit: 20 percent
Landform: Depressions
Hydric soil rating: Yes

Whitman
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes

602—Urban land

Map Unit Setting
National map unit symbol: vjx3
Frost-free period: 125 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land
Setting
Parent material: Excavated and filled land

Minor Components

Udorthents
Percent of map unit: 10 percent
Hydric soil rating: No

Merrimac
Percent of map unit: 2 percent
Hydric soil rating: No
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Windsor
Percent of map unit: 2 percent
Hydric soil rating: No

Paxton
Percent of map unit: 2 percent
Hydric soil rating: No

Charlton
Percent of map unit: 2 percent
Hydric soil rating: No

Hinckley
Percent of map unit: 2 percent
Hydric soil rating: No

651—Udorthents, smoothed

Map Unit Setting
National map unit symbol: vjwk
Elevation: 0 to 3,000 feet
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: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Setting
Parent material: Excavated and filled land loamy and/or excavated and filled land
sandy and gravelly

Typical profile
H1 - 0 to 6 inches: variable
H2 - 6 to 60 inches: variable

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to very
high (0.06 to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Interpretive groups
Land capability classification (irrigated): None specified

32



Custom Soil Resource Report

Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Hydric soil rating: Unranked

Minor Components
Urban land

Percent of map unit: 10 percent
Hydric soil rating: Unranked

Beaches

Percent of map unit: 8 percent
Hydric soil rating: Unranked

Dumps

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

711B—Charlton-Rock outcrop-Hollis complex, 3 to 8 percent slopes

Map Unit Setting

National map unit symbol: vj6y

Elevation: 0 to 260 feet

Mean annual precipitation: 45 to 54 inches

Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 125 to 240 days

Farmland classification: Not prime farmland

Map Unit Composition

Charlton and similar soils: 60 percent

Rock outcrop: 16 percent

Hollis and similar soils: 15 percent

Minor components: 9 percent

Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Charlton

Setting

Landform: Ridges, hills

Landform position (two-dimensional): Footslope, backslope

Landform position (three-dimensional): Side slope, base slope

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: Friable coarse-loamy eolian deposits over friable coarse-loamy
basal till derived from granite and gneiss

Typical profile

H1 - 0 to 4 inches: fine sandy loam
H2 - 4 to 28 inches: gravelly fine sandy loam
H3 - 28 to 60 inches: gravelly fine sandy loam
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Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Rock Outcrop

Setting
Parent material: Granite and gneiss

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 0 inches to lithic bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Description of Hollis

Setting

Landform: Hills, ridges

Landform position (two-dimensional): Footslope, backslope

Landform position (three-dimensional): Side slope, base slope

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: Shallow, friable loamy basal till derived from granite and gneiss
over granite and gneiss

Typical profile
O - 0to 1inches: muck
H2 - 1 to 6 inches: fine sandy loam
H3 - 6 to 17 inches: gravelly fine sandy loam
H4 - 17 to 20 inches: unweathered bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 10 to 60 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No

Minor Components

Woodbridge
Percent of map unit: 5 percent
Hydric soil rating: No

Ridgebury
Percent of map unit: 4 percent
Landform: Depressions
Hydric soil rating: Yes

715A—Ridgebury and Leicester fine sandy loams, 0 to 3 percent slopes,
extremely stony

Map Unit Setting
National map unit symbol: 2xfft
Elevation: 10 to 310 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Ridgebury, extremely stony, and similar soils: 50 percent
Leicester, extremely stony, and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ridgebury, Extremely Stony

Setting
Landform: Ground moraines, drumlins, depressions, drainageways, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
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Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 6 inches: fine sandy loam
Bw - 6 to 10 inches: sandy loam
Bg - 10 to 19 inches: gravelly sandy loam
Cd - 19 to 66 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 15 to 35 inches to densic material
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Description of Leicester, Extremely Stony

Setting
Landform: Ground moraines, hills, depressions, drainageways
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Parent material: Coarse-loamy melt-out till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 7 inches: fine sandy loam
Bg - 7 to 18 inches: fine sandy loam
BC - 18 to 24 inches: fine sandy loam
C1 - 24 to 39 inches: gravelly fine sandy loam
C2 - 39 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)

Depth to water table: About 0 to 6 inches

Frequency of flooding: None

Frequency of ponding: None

Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Available water capacity: High (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B/D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Minor Components

Woodbridge, extremely stony
Percent of map unit: 5 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Footslope, summit, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Whitman, extremely stony
Percent of map unit: 5 percent
Landform: Hills, ground moraines, drumlins, depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Sutton, extremely stony
Percent of map unit: 5 percent
Landform: Hills, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

715B—Ridgebury and Leicester fine sandy loams, 3 to 8 percent slopes,
extremely stony

Map Unit Setting
National map unit symbol: 2xffv

37



Custom Soil Resource Report

Elevation: 0 to 370 feet

Mean annual precipitation: 36 to 71 inches

Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days

Farmland classification: Not prime farmland

Map Unit Composition
Ridgebury, extremely stony, and similar soils: 50 percent
Leicester, extremely stony, and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ridgebury, Extremely Stony

Setting
Landform: Depressions, drainageways, hills, ground moraines, drumlins
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 6 inches: fine sandy loam
Bw - 6 to 10 inches: sandy loam
Bg - 10 to 19 inches: gravelly sandy loam
Cd - 19 to 66 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 15 to 35 inches to densic material
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Description of Leicester, Extremely Stony

Setting
Landform: Hills, depressions, drainageways, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
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Down-slope shape: Concave, linear

Across-slope shape: Concave

Parent material: Coarse-loamy melt-out till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 7 inches: fine sandy loam
Bg - 7 to 18 inches: fine sandy loam
BC - 18 to 24 inches: fine sandy loam
C1 - 24 to 39 inches: gravelly fine sandy loam
C2 - 39 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B/D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Minor Components

Sutton, extremely stony
Percent of map unit: 5 percent
Landform: Hills, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Whitman, extremely stony
Percent of map unit: 5 percent
Landform: Drainageways, hills, ground moraines, drumlins, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Woodbridge, extremely stony
Percent of map unit: 5 percent
Landform: Drumlins, hills, ground moraines
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Landform position (two-dimensional): Footslope, summit, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex

Across-slope shape: Linear

Hydric soil rating: No
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Rockingham County, New Hampshire

29B—Woodbridge fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2q|
Elevation: 0to 1,470 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Woodbridge, fine sandy loam, and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodbridge, Fine Sandy Loam

Setting
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Ap - 0 to 7 inches: fine sandy loam
Bw1 - 7 to 18 inches: fine sandy loam
Bw2 - 18 to 30 inches: fine sandy loam
Cd - 30 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No
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Minor Components

Paxton
Percent of map unit: 10 percent
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Ridgebury
Percent of map unit: 8 percent
Landform: Hills, depressions, drainageways, ground moraines
Landform position (two-dimensional): Toeslope, backslope, footslope
Landform position (three-dimensional): Base slope, head slope, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

129B—Woodbridge fine sandy loam, 0 to 8 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2t2qr
Elevation: 0 to 1,440 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Woodbridge, very stony, and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodbridge, Very Stony

Setting
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2to 9inches: fine sandy loam
Bw1 - 9 to 20 inches: fine sandy loam
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Bwz2 - 20 to 32 inches: fine sandy loam
Cd - 32 to 67 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 19 to 27 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C/D
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Paxton, very stony
Percent of map unit: 10 percent
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Ridgebury, very stony
Percent of map unit: 8 percent
Landform: Hills, depressions, drainageways, ground moraines, drumlins
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

657A—Ridgebury fine sandy loam, 0 to 3 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2xffq
Elevation: 90 to 1,190 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
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Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Ridgebury, very stony, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ridgebury, Very Stony

Setting
Landform: Hills, depressions, drainageways, ground moraines, drumlins
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 6 inches: fine sandy loam
Bw - 6 to 10 inches: sandy loam
Bg - 10 to 19 inches: gravelly sandy loam
Cd - 19 to 66 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 15 to 35 inches to densic material
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5s
Hydrologic Soil Group: D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Minor Components

Walpole
Percent of map unit: 9 percent
Landform: Depressions, drainageways, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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Woodbridge, very stony
Percent of map unit: 6 percent
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Whitman, very stony
Percent of map unit: 3 percent
Landform: Hills, depressions, drainageways, ground moraines, drumlins
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Leicester, very stony
Percent of map unit: 2 percent
Landform: Hills, depressions, drainageways, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes

657B—Ridgebury fine sandy loam, 3 to 8 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2xffx
Elevation: 40 to 1,320 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Ridgebury, very stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ridgebury, Very Stony

Setting
Landform: Hills, depressions, drainageways, ground moraines, drumlins
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
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Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 6 inches: fine sandy loam
Bw - 6 to 10 inches: sandy loam
Bg - 10 to 19 inches: gravelly sandy loam
Cd - 19 to 66 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 15 to 35 inches to densic material
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Minor Components

Woodbridge, very stony
Percent of map unit: 7 percent
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Footslope, summit, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Whitman, very stony
Percent of map unit: 4 percent
Landform: Hills, depressions, drainageways, ground moraines, drumlins
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scituate, very stony
Percent of map unit: 2 percent
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Summit, footslope, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
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Across-slope shape: Convex
Hydric soil rating: No

Walpole
Percent of map unit: 2 percent
Landform: Depressions, drainageways, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the
use and management of the soil.

Hydrologic Soil Group

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.
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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.
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Map—Hydrologic Soil Group
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MAP INFORMATION

The soil surveys that comprise your AOl were mapped at scales
ranging from 1:15,800 to 1:24,000.

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.
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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:
Survey Area Data:

Essex County, Massachusetts, Northern Part
Version 16, Jun 9, 2020

Soil Survey Area:
Survey Area Data:

Rockingham County, New Hampshire
Version 22, May 29, 2020

Your area of interest (AOI) includes more than one soil survey
area. These survey areas may have been mapped at different
scales, with a different land use in mind, at different times, or at
different levels of detail. This may result in map unit symbols, soil
properties, and interpretations that do not completely agree
across soil survey area boundaries.
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MAP LEGEND MAP INFORMATION

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

Date(s) aerial images were photographed: Aug 28, 2019—Sep
20, 2019

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.
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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
70A Ridgebury fine sandy D 3.3 2.7%
loam, 0 to 3 percent
slopes
73A Whitman fine sandy D 2.3 1.9%

loam, 0 to 3 percent
slopes, extremely
stony

300B Montauk fine sandy C 6.6 5.4%
loam, 3 to 8 percent
slopes

300C Montauk fine sandy C 13.9 11.4%
loam, 8 to 15 percent
slopes

301B Montauk fine sandy C 6.2 5.1%
loam, 0 to 8 percent
slopes, very stony

301C Montauk fine sandy C 111 9.1%
loam, 8 to 15 percent
slopes, very stony

301D Montauk fine sandy C 1.6 1.3%
loam, 15 to 35 percent
slopes, very stony

307E Paxton fine sandy loam, |C 4.8 4.0%
25 to 35 percent
slopes, extremely
stony

311B Woodbridge fine sandy | C/D 235 19.3%
loam, 0 to 8 percent
slopes, very stony

315B Scituate fine sandy loam, |C 9.0 7.4%
3 to 8 percent slopes
316B Scituate fine sandy loam, |C 4.0 3.3%
3 to 8 percent slopes,
very stony
602 Urban land 0.3 0.2%
651 Udorthents, smoothed A 4.6 3.8%
711B Charlton-Rock outcrop- |A 21 1.8%

Hollis complex, 3 to 8
percent slopes

715A Ridgebury and Leicester |D 7.4 6.0%
fine sandy loams, 0 to
3 percent slopes,
extremely stony

715B Ridgebury and Leicester |D 4.4 3.6%
fine sandy loams, 3 to
8 percent slopes,
extremely stony

Subtotals for Soil Survey Area 105.1 86.2%

Totals for Area of Interest 121.9 100.0%
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Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
29B Woodbridge fine sandy | C/D 3.3 2.7%
loam, 3 to 8 percent
slopes
129B Woodbridge fine sandy | C/D 104 8.5%

loam, 0 to 8 percent
slopes, very stony

657A Ridgebury fine sandy D 2.8 2.3%
loam, 0 to 3 percent
slopes, very stony

657B Ridgebury fine sandy D 0.3 0.3%
loam, 3 to 8 percent
slopes, very stony

Subtotals for Soil Survey Area 16.9 13.8%

Totals for Area of Interest 121.9 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
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Extreme Precipitation Tables: 42.793°N, 71.181°W Page 1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing  Yes
State Massachusetts
Location
Longitude  71.181 degrees West
Latitude 42.793 degrees North
Elevation 0 feet
Date/Time  Thu, 27 Aug 2020 14:56:02 -0400

Extreme Precipitation Estimates

Smin|10min|15min|30min|{60min|120min 1hr | 2hr | 3hr | 6hr | 12hr | 24hr | 48hr 1day | 2day|4day | 7day [10day
1yr |0.27)| 0.41 | 0.51 | 0.67 | 0.84 | 1.06 | 1yr |0.73]1.00]1.2311.57]2.01 | 2.57|2.78 | 1yr | 2.28 |2.67|3.11|3.79 | 442 | 1yr
2yr [0.33] 0.51 | 0.63 | 0.83 | 1.05 | 1.32 | 2yr [0.90|1.21]1.53|1.93|2.44|3.09|3.42 | 2yr |2.7413.29|3.81 |4.52| 5.15 | 2yr
Syr [0.39 0.61 | 0.76 | 1.02 | 1.30 | 1.66 | Syr [1.12|1.51|1.94|2.46|3.10|3.93[4.38 | Syr |3.4814.22|4.84|5.75] 6.50 | Syr
10yr |0.44| 0.69 | 0.87 | 1.18 | 1.54 | 1.98 |10yr |1.33]1.79|2.32|2.95|3.73 | 4.71 | 5.29 | 10yr | 4.17 | 5.09 | 5.81 | 6.89 | 7.75 | 10yr
25yr |0.52 0.82 | 1.05 | 1.44 | 1.91 | 2.49 |25yr |1.65/2.24/2.93]3.74]4.75]6.00] 6.78 | 25yr | 5.31 | 6.52| 7.40 | 8.78 | 9.78 | 25yr
S0yr 10.58] 093 | 1.19 | 1.67 | 2.26 | 2.98 |50yr [1.952.66{3.52{4.51]5.72|7.20] 8.19 | S0yr | 6.38 | 7.88 | 8.88 10.54| 11.68 | S0yr
100yr|0.67| 1.08 | 1.39 | 1.97 | 2.68 | 3.55 |[100yr|2.31]3.16]4.21]5.40] 6.87 | 8.65 | 9.90 |100yr| 7.66 | 9.52 |10.66]12.68| 13.95 |100yr
200yr|0.75| 1.23 | 1.60 | 2.29 | 3.17 | 4.24 |200yr|2.74]|3.76|5.04|6.49] 8.26 |10.40{11.97|200yr| 9.20 |11.51|12.81|15.24] 16.67 |200yr
500yr{0.91 | 1.50 | 1.96 | 2.84 | 3.97 | 535 |500yr|3.43|4.72|6.37|8.24|10.51|13.27|15.38|500yr|11.75|14.79]16.33|19.47| 21.11 |500yr

Lower Confidence Limits

Smin[{10min|15min|30min|60min|120min 1hr | 2hr |3hr | 6hr |12hr|24hr|48hr 1day|2day|4day|7day|10day
lyr [0.24] 0.36 | 0.44 ] 0.60 | 0.73 | 0.88 | 1yr |0.63]0.86]1.08]1.34]1.63]2.33|2.56| 1yr |2.06|2.46|2.87|3.39| 4.02 | 1yr
2yr |0.32| 0.49 | 0.60 | 0.82 | 1.01 | 1.20 | 2yr [0.87{1.17]1.37]1.81|2.31]2.97|3.30| 2yr |2.63]3.18]3.69|4.38| 5.00 | 2yr
Syr |0.37| 0.56 | 0.70 | 0.96 | 1.22 | 1.44 | Syr [1.05{1.40]1.62|2.10]2.68]3.65|4.00 | Syr |3.23]|3.85|4.47]5.32| 6.00 | Syr
10yr |0.41| 0.62 | 0.77 | 1.08 | 1.40 | 1.64 |10yr |1.20]1.60]1.84]2.37|3.01|4.22| 4.61 | 10yr |3.74]4.43]5.16 | 6.18 | 6.86 | 10yr
25yr |0.47]1 0.71 1 0.89 | 1.27 | 1.66 | 1.94 |25yr|1.44]1.90|2.17]2.76]3.50]5.11| 5.56 | 25yr |4.52]5.34]| 6.26 | 7.52| 8.24 | 25yr
50yr [0.52]1 0.79 | 0.98 | 1.41 | 1.90 | 2.22 |50yr |1.64]2.17|2.45]3.10]3.93]15.89| 6.41 | 50yr |5.21]6.16| 7.26 | 8.75] 9.39 | 50yr
100yr| 0.58 | 0.88 | 1.10 | 1.60 | 2.19 [ 2.52 [100yr|1.89]2.47|2.78]3.49|4.41]6.27| 7.38 [100yr|5.55] 7.10 | 8.43 }10.19] 10.70 |100yr
200yr|0.65) 0.98 | 1.24 | 1.80 | 2.51 | 2.87 |200yr|2.17|2.81]3.14]3.91|4.96]7.11] 8.75 |200yr|6.29] 8.42] 9.81 |11.90] 12.19 |200yr
500yr|0.76 | 1.14 | 1.46 | 2.12 | 3.02 | 3.41 |500yr|2.61{3.34|3.69]4.57|5.80]8.36]10.69|500yr|7.40]10.28]12.01]14.63| 14.49 |500yr

Upper Confidence Limits

Smin|10min|15min|30min|60min|120min 1hr | 2hr |3hr | 6hr | 12hr | 24hr | 48hr 1day |2day |4day | 7day |10day
lyr |0.30| 0.46 | 0.56 | 0.75 | 0.93 | 1.09 | 1yr [0.80]1.07|1.25]1.66]2.11 | 2.8213.00 | 1yr | 2.49|2.89]3.38 |4.08 | 4.80 | 1yr
2yr |0.34| 0.53 | 0.65 | 0.88 | 1.08 | 1.29 | 2yr |0.93|1.26]1.48(1.9312.47 | 3.24|3.58 | 2yr | 2.86 |3.45|3.97 |4.70 | 5.41 | 2yr
Syr |0.42| 0.65 | 0.81 | 1.11 | 1.41 | 1.66 | Syr |1.22{1.62]1.91|2.47|3.13 |4.21]4.79| Syr | 3.724.61| 526 |6.20] 7.00 | Syr
10yr |0.51) 0.78 | 0.97 | 1.35 | 1.75 | 2.03 |10yr [1.51]1.98]2.32]2.98]3.76 | 5.21] 5.99 | 10yr | 4.61 | 5.76 | 6.53 | 7.68 | 8.63 | 10yr
25yr [0.65]1 0.99 | 1.23 | 1.76 | 2.32 | 2.65 |25yr |2.00/2.59|3.03]3.82]4.78 1 6.91 | 8.08 | 25yr | 6.11 | 7.77 | 8.68 [10.19| 11.31 | 25yr
S0yr |0.78] 1.19 | 1.48 | 2.12 | 2.86 | 3.25 |50yr |2.47]3.18|3.70]4.63] 5.74 | 8.56 |10.12| S0yr | 7.57 | 9.74 10.75[12.61| 13.92 | S0yr
100yr|0.95] 1.43 | 1.79 | 2.59 | 3.55 | 3.98 [100yr|3.06|3.89|4.54]5.61] 6.91 |11.42]12.68|100yr|10.11}12.19{13.31]15.63]17.18 [100yr
200yr| 1.14| 1.71 | 2.17 | 3.14 | 438 | 4.88 |200yr|3.78|4.77]5.57]6.79] 8.30 |14.32]15.62|200yr|12.67|15.02{16.47]19.36] 21.19 |200yr
500yr| 1.47| 2.18 | 2.81 | 4.08 | 5.81 | 6.39 |500yr|[5.01]6.25]7.30]8.75]10.60{19.35]20.99|500yr|17.12]20.18]21.83]25.68]28.03 [500yr

Powersd by ‘ !CE

Northeast Regional
Climate Center

http://precip.eas.cornell.edu/data.php?1598554561096 8/27/2020
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Stormwater Management Report

18-20 Ayers Village Road, Methuen, Massachusetts
October 2, 2020

APPENDIX D

Test Pit Logs



Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

A. Facility Information

Laschi Bros, Inc.

Owner Name

20-22 Ayers Village Road 702-72A-4C
Street Address Map/Lot #
Methuen MA 01844
City State Zip Code
B. Site Information
1. (Check one) New Construction [] Upgrade [] Repair
2. Soil Survey Available? Yes [ No If yes: USDA Soil Survey
Source Soil Map Unit
Variable (see attached soil map) Variable soil conditions
Soil Name Soil Limitations
Soil Parent material Landform
3. Surficial Geological Report Available? [ ] Yes[X No If yes:
Year Published/Source Map Unit

Description of Geologic Map Unit:

4. Flood Rate Insurance Map Within a regulatory floodway?
5. Within a velocity zone? [] Yes No

6. Within a Mapped Wetland Area?  [] Yes No
7. Current Water Resource Conditions (USGS):

] Yes X No

If yes, MassGIS Wetland Data Layer:

Wetland Type

Range: [] Above Normal  [] Normal [] Below Normal

Month/Day/ Year
8. Other references reviewed:

t5form1l.doc « rev. 3/15/18
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& Commonwealth of Massachusetts
¢ City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number: 2-1 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Longitude:
Developed - Commercial Use None visible 0-5%
1. Land Use (e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
Description of Location: See Test Pit Location Plan for information

2. Soil Parent Material:

Landform Position on Landscape (SU, SH, BS, FS, TS)
3. Distances from: Open Water Body >50  feet Drainage Way >50  feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr Other feet
4. Unsuitable Materials Present: [ ] Yes No IfYes: [] Disturbed Soil [] Fill Material [ Weathered/Fractured Rock  [] Bedrock
5. Groundwater Observed: Yes ] No Ifyes: 36" Depth Weeping from Pit 80" Depth Standing Water in Hole

Soil Log

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)itIence Other
[Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%tt)bles & (Moist)
ones
0-14" A Sandy Loam | 10yr3/2
14-36" B Sandy Loam |  10yr 5/6 24" | 7.5yr 5/6 Friable | Moist
36-120" C Sandy Loam 2.5y 6/3

Additional Notes:
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& Commonwealth of Massachusetts
& City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number: 2-2 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Longitude:
Developed - Commercial Use None visible 0-5%
1. Land Use (e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
Description of Location: See Test Pit Location Plan for information

2. Soil Parent Material:

Landform Position on Landscape (SU, SH, BS, FS, TS)
3. Distances from: Open Water Body >50  feet Drainage Way >50  feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr Other feet
4. Unsuitable Materials Present: [ ] Yes No IfYes: [] Disturbed Soil [] Fill Material [ Weathered/Fractured Rock  [] Bedrock
5. Groundwater Observed: Yes ] No Ifyes: 36" Depth Weeping from Pit 80" Depth Standing Water in Hole

Soil Log

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)itIence Other
[Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%tt)bles & (Moist)
ones
0-12" A Sandy Loam | 10yr 3/2
12-36" B Sandy Loam |  10yr 5/6 24" | 7.5yr 5/6 Friable | Moist
36-120" C Sandy Loam 2.5y 6/3

Additional Notes:
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& Commonwealth of Massachusetts

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #_2-1 Obs. Hole #_2-2
[] Depth observed standing water in observation hole inches inches
[] Depth weeping from side of observation hole inches inches
Depth to soil redoximorphic features (mottles) 24 inches 24 inches
[] Depth to adjusted seasonal high groundwater (S;,) inches inches
(USGS methodology)
Index Well Number Reading Date
Sh =S¢ =[Sy X (OW — OW 150)/OW/]
Obs. Hole/Well# S S, oW, OW nax ow, Sh
2. Estimated Depth to High Groundwater: inches
E. Depth of Pervious Material
1. Depth of Naturally Occurring Pervious Material
a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption
system?
Yes [] No
b. If yes, at what depth was it observed (exclude A and O Upper boundary: 12-14 Lower boundary: 120
Horizons)? inches inches
c. If no, at what depth was impervious material observed? Upper boundary: Lower boundary:
inches inches
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& Commonwealth of Massachusetts
¢ City/Town of  Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number: 2-3 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Longitude:
Developed - Commercial Use None visible 0-5%
1. Land Use (e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
Description of Location: See Test Pit Location Plan for information

2. Soil Parent Material:

Landform Position on Landscape (SU, SH, BS, FS, TS)
3. Distances from: Open Water Body >50  feet Drainage Way >50  feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr Other feet
4. Unsuitable Materials Present: [ ] Yes No IfYes: [] Disturbed Soil [] Fill Material [ Weathered/Fractured Rock  [] Bedrock
5. Groundwater Observed: Yes ] No Ifyes: 36" Depth Weeping from Pit 96"  Depth Standing Water in Hole

Soil Log

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)itIence Other
[Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%tt)bles & (Moist)
ones
0-15" A Sandy Loam | 10yr 3/2
15-36" B Sandy Loam |  10yr 5/6 24" | 7.5yr 5/6 Friable | Moist
36-120" C Sandy Loam 2.5y 6/3

Additional Notes:
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& Commonwealth of Massachusetts
¢ City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-4 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Lonaitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: Yes [ ] No IfYes: [ Disturbed Soil Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[X] Yes

] No

If yes: 48" pepth Weeping from Pit

Soil Log

97" Depth Standing Water in Hole

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)ItIence Other
/Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%bbles & (Moist)
tones
0-36" Fill | Mixed Soils
36-120" C Sandy Loam |  10yr5/6 36" | 7.5yr5/6 Friable | Moist

Additional Notes:
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& Commonwealth of Massachusetts
City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #_2-3 Obs. Hole #_2-4
[] Depth observed standing water in observation hole inches inches
[] Depth weeping from side of observation hole inches inches
Depth to soil redoximorphic features (mottles) 24 inches 36 inches
[] Depth to adjusted seasonal high groundwater (S;,) inches inches

(USGS methodology)

Index Well Number Reading Date

Sh =S¢ =[Sy X (OW — OW 150)/OW/]

Obs. Hole/Well# S S, oW, OW nax ow, Sh
2. Estimated Depth to High Groundwater: inches
E. Depth of Pervious Material
1. Depth of Naturally Occurring Pervious Material
a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption
system?
X Yes [] No
b. If yes, at what depth was it observed (exclude A and O Upper boundary: 15-36 Lower boundary: 120
Horizons)? inches inches
c. If no, at what depth was impervious material observed? Upper boundary: Lower boundary:
inches inches
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& Commonwealth of Massachusetts
t City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-3 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Longitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: Yes [ ] No IfYes: [ Disturbed Soil [ Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[X] Yes

] No

Ifyes: 16" pepth Weeping from Pit

Soil Log

Depth Standing Water in Hole

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)ItIence Other
/Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%bbles & (Moist)
tones
0-13" A Sandy Loam | 10yr 3/2
13-108" B Sandy Loam |  10yr 6/3 15" | 7.5yr5/6 Friable | Moist

Additional Notes:
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& Commonwealth of Massachusetts
t City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-0 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Lonaitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: Yes [ ] No IfYes: [ Disturbed Soil Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[X] Yes

] No

If yes: 18" pepth Weeping from Pit

Soil Log

101" Depth Standing Water in Hole

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)itIence Other
/Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%bbles & (Moist)
tones
0-46" A Sandy Loam 10yr 3/2
46-108" Cd Sandy Loam 10yr 6/3 18" 75yr 5/6 Frlable Wet

Additional Notes:
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& Commonwealth of Massachusetts
City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #_2-5 Obs. Hole #_2-6
[] Depth observed standing water in observation hole inches inches
Depth weeping from side of observation hole inches 18" inches
Depth to soil redoximorphic features (mottles) 15" inches inches
[] Depth to adjusted seasonal high groundwater (S;,) inches inches
(USGS methodology)
Index Well Number Reading Date
Sh =S¢ — [Sr X (OW, — OW ;,5)/OW/]
Obs. Hole/Well# S S, oW, OW nax ow, Sh
2. Estimated Depth to High Groundwater: inches
E. Depth of Pervious Material
1. Depth of Naturally Occurring Pervious Material
a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption
system?
Yes [] No
b. If yes, at what depth was it observed (exclude A and O Upper boundary: 13-46 Lower boundary: 108
Horizons)? inches inches
c. If no, at what depth was impervious material observed? Upper boundary: Lower boundary:
inches inches
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& Commonwealth of Massachusetts
? City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-7 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Lonaitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: Yes [ ] No IfYes: [ Disturbed Soil Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed: [X] Yes

] No

If yes: 36" pepth Weeping from Pit

Soil Log

80" Depth Standing Water in Hole

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)ItIence Other
/Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%bbles & (Moist)
tones
0-72" Fill | Mixed Soils
72-120" C Sandy Loam |  10yr 5/6 36" Friable | Moist

Additional Notes:
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& Commonwealth of Massachusetts
? City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-8 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Lonaitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: Yes [ ] No IfYes: [ Disturbed Soil Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[X] Yes

] No

If yes: 24" pepth Weeping from Pit

Soil Log

Depth Standing Water in Hole

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)ItIence Other
/Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%bbles & (Moist)
tones
0-30" Fill | Mixed Soils
30-108" C Sandy Loam |  10yr 6/3 Friable | Moist

Additional Notes:
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& Commonwealth of Massachusetts
City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #_2-7 Obs. Hole #_2-8
[] Depth observed standing water in observation hole inches inches
(X Depth weeping from side of observation hole 36" inches 24" inches
[] Depth to soil redoximorphic features (mottles) inches inches
[] Depth to adjusted seasonal high groundwater (S;,) inches inches
(USGS methodology)
Index Well Number Reading Date
Sh =S¢ =[Sy X (OW — OW 150)/OW/]
Obs. Hole/Well# S S, oW, OW nax ow, Sh
2. Estimated Depth to High Groundwater: inches
E. Depth of Pervious Material
1. Depth of Naturally Occurring Pervious Material
a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption
system?
X Yes [] No
b. If yes, at what depth was it observed (exclude A and O Upper boundary: 30-72"  Lower boundary: 120"
Horizons)? inches inches
c. If no, at what depth was impervious material observed? Upper boundary: Lower boundary:
inches inches

t5form1l.doc ° rev. 3/15/18 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal « Page 4 of 5


dpantermoller
Typewritten Text
x

dpantermoller
Typewritten Text
2-7

dpantermoller
Typewritten Text
2-8

dpantermoller
Typewritten Text
36"

dpantermoller
Typewritten Text
24"

dpantermoller
Typewritten Text
x

dpantermoller
Typewritten Text
30-72"

dpantermoller
Typewritten Text
120"

dpantermoller
Typewritten Text
Methuen


& Commonwealth of Massachusetts
¢ City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number: 2-9

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

4. Unsuitable Materials Present: [ ] Yes No

5. Groundwater Observed:[] Yes

February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Longitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr Other feet
If Yes: [] Disturbed Soil [] Fill Material ] Weathered/Fractured Rock  [] Bedrock
No If yes: Depth Weeping from Pit Depth Standing Water in Hole
Soil Log

Redoximorphic Features

Coarse Fragments

. . . . . Soil
] Soil Horizon | Soil Texture |Soil Matrix: Color- % by Volume . .
Depth (in) . Soil Structure | Consistence Other
[Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%tt)bles & (Moist)
ones
0-7" A Sandy Loam | 10yr 3/2

7-1 1" B Sandy Loam 10yr 5/6

11-60" Cld |Sandy Loam | 2.5y 5/2 26" | 7.5yr5/6 Platy Moist
60-120" Cc2d | Silt loam Sy 5/1

Additional Notes:
Test pit is severely compacted.
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& Commonwealth of Massachusetts
? City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number: 2-10 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Longitude:
Developed - Commercial Use None visible 0-5%
1. Land Use (e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
Description of Location: See Test Pit Location Plan for information

2. Soil Parent Material:

Landform Position on Landscape (SU, SH, BS, FS, TS)
3. Distances from: Open Water Body i feet Drainage Way i feet Wetlands iO feet
Property Line i feet Drinking Water Well ﬂ feet Other _ feet
4. Unsuitable Materials Present: [ ] Yes No IfYes: [] Disturbed Soil [] Fill Material [ Weathered/Fractured Rock  [] Bedrock
5. Groundwater Observed:[] Yes No Ifyes:  Depth Weeping from Pit ___ Depth Standing Water in Hole
Soil Log

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)itIence Other
[Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%tt)bles & (Moist)
ones
0-12" A Sandy Loam | 10yr 3/2
12-108" Cld |Sandy Loam | 2.5y5/1 24" | 7.5yr5/6 Platy Moist
108-120' C2d | Sandy Loam 5y 5/1

Additional Notes:
Test pit is severely compacted.
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& Commonwealth of Massachusetts

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #_2-9 Obs. Hole #_2-10
[] Depth observed standing water in observation hole inches inches
[] Depth weeping from side of observation hole inches inches
Depth to soil redoximorphic features (mottles) 26 inches 24 inches
[] Depth to adjusted seasonal high groundwater (S;,) inches inches

(USGS methodology)

Index Well Number Reading Date

Sh =S¢ =[Sy X (OW — OW 150)/OW/]

Obs. Hole/Well# S S, oW, OW nax ow, Sh
2. Estimated Depth to High Groundwater: inches
E. Depth of Pervious Material
1. Depth of Naturally Occurring Pervious Material
a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption
system?
Yes [] No
b. If yes, at what depth was it observed (exclude A and O Upper boundary: 7-12 Lower boundary: 120
Horizons)? inches inches
c. If no, at what depth was impervious material observed? Upper boundary: Lower boundary:
inches inches
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& Commonwealth of Massachusetts
t City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-11 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Lonaitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: Yes [ ] No IfYes: [ Disturbed Soil Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[] Yes

[X] No

If yes:

Soil Log

Depth Weeping from Pit

Depth Standing Water in Hole

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)ItIence Other
/Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%bbles & (Moist)
tones
0-36" Fill | Fill
36-120" cd Sandy Loam | 2.5y 5/1 Platy Moist

Additional Notes:
Test Pit was severely compacted
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& Commonwealth of Massachusetts
? City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-12 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Lonaitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: Yes [ ] No IfYes: [ Disturbed Soil Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[X] Yes

] No

If yes: 30" pepth Weeping from Pit

Soil Log

Depth Standing Water in Hole

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)ItIence Other
/Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%bbles & (Moist)
tones
0-48" Fill | Mixed Fill
48-120" cd Sandy Loam | 2.5y 5/1 Friable | Moist

Additional Notes:
Test Pit was severely compacted

t5form1l.doc « rev. 3/15/18

Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal « Page 2 of 5



dpantermoller
Typewritten Text
2-12

dpantermoller
Typewritten Text
February 28, 2020

dpantermoller
Typewritten Text
30s Sunny

dpantermoller
Typewritten Text
Developed - Commercial Use

dpantermoller
Typewritten Text
None visible

dpantermoller
Typewritten Text
0-5%

dpantermoller
Typewritten Text
See Test Pit Location Plan for information

dpantermoller
Typewritten Text
x

dpantermoller
Typewritten Text
>50

dpantermoller
Typewritten Text
>10

dpantermoller
Typewritten Text
>50

dpantermoller
Typewritten Text
>50

dpantermoller
Typewritten Text
>100

dpantermoller
Typewritten Text
x

dpantermoller
Typewritten Text
30"

dpantermoller
Typewritten Text
0-48"

dpantermoller
Typewritten Text
Fill

dpantermoller
Typewritten Text
Cd

dpantermoller
Typewritten Text
48-120"

dpantermoller
Typewritten Text
Mixed Fill

dpantermoller
Typewritten Text
Sandy Loam

dpantermoller
Typewritten Text
2.5y 5/1

dpantermoller
Typewritten Text
Friable

dpantermoller
Typewritten Text
Moist

dpantermoller
Typewritten Text
Test Pit was severely compacted

dpantermoller
Typewritten Text
x

dpantermoller
Typewritten Text
Methuen


& Commonwealth of Massachusetts

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole # Obs. Hole #_2-12
[] Depth observed standing water in observation hole inches inches
Depth weeping from side of observation hole inches 30" inches
[] Depth to soil redoximorphic features (mottles) inches inches
[] Depth to adjusted seasonal high groundwater (S;,) inches inches
(USGS methodology)
Index Well Number Reading Date
Sh =S¢ — [Sr X (OW, — OW ;,5)/OW/]
Obs. Hole/Well# S S, oW, OW nax ow, Sh
2. Estimated Depth to High Groundwater: inches
E. Depth of Pervious Material
1. Depth of Naturally Occurring Pervious Material
a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption
system?
Yes [] No
b. If yes, at what depth was it observed (exclude A and O Upper boundary: 36-48"  Lower boundary: 120"
Horizons)? inches inches
c. If no, at what depth was impervious material observed? Upper boundary: Lower boundary:
inches inches
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& Commonwealth of Massachusetts
¢ City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-13 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Lonaitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: [ ] Yes No IfYes: [] Disturbed Soil [] Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[] Yes

] No

If yes:

Soil Log

Depth Weeping from Pit

Depth Standing Water in Hole

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)ItIence Other
/Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%bbles & (Moist)
tones
0-14" A Sandy Loam | 10yr3/2
14-120" C Sandy Loam | 5y 5/1 36" Friable | Moist

Additional Notes:
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& Commonwealth of Massachusetts
t City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-14 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Lonaitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: [ ] Yes No IfYes: [] Disturbed Soil [] Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[] Yes

[X] No

If yes:

Soil Log

Depth Weeping from Pit

Depth Standing Water in Hole

Coarse Fragments

. . . . L Redoximorphic Features Soil
Depth (in) Sm/l:;ogrzon SO'(IU-I—S%;\UW S(I\J/:L:\g?t(ulxljncs:%p % by Voclg?beles ) Soil Structure | Consistence Other
y Depth Color Percent Gravel S (Moist)
tones
0-3" A Sandy Loam | 10yr 3/2
3-11" B Sandy Loam |  10yr 5/6 Platy Moist
11-120" Cd Silt Loam Sy 5/1 24"

Additional Notes:
Test Pit is severely compacted.
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& Commonwealth of Massachusetts
City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #_2-13 Obs. Hole #_2-14
[] Depth observed standing water in observation hole inches inches
[] Depth weeping from side of observation hole inches inches
[X Depth to soil redoximorphic features (mottles) 36" inches 24" inches
[] Depth to adjusted seasonal high groundwater (S;,) inches inches
(USGS methodology)
Index Well Number Reading Date
Sh =S¢ =[Sy X (OW — OW 150)/OW/]
Obs. Hole/Well# S S, oW, OW nax ow, Sh
2. Estimated Depth to High Groundwater: inches
E. Depth of Pervious Material
1. Depth of Naturally Occurring Pervious Material
a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption
system?
Yes [] No
b. If yes, at what depth was it observed (exclude A and O Upper boundary: 3-14 Lower boundary: 120
Horizons)? inches inches
c. If no, at what depth was impervious material observed? Upper boundary: Lower boundary:
inches inches
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& Commonwealth of Massachusetts
& City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-15 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Lonaitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: [ ] Yes No IfYes: [] Disturbed Soil [] Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[] Yes

[X] No

If yes:

Soil Log

Depth Weeping from Pit

Depth Standing Water in Hole

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)itIence Other
[Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%tt)bles & (Moist)
ones
0-9" A Sandy Loam | 10yr 3/2
84-120" Cc2d Silt Loam Sy 5/1

Additional Notes:
Test pit is severely compacted
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& Commonwealth of Massachusetts
t City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

1. Land Use

Description of Location:

2. Soil Parent Material:

3. Distances from:

Deep Observation Hole Number: 2-10 February 28, 2020 30s Sunny
Hole # Date Time Weather Latitude Lonaitude:
Developed - Commercial Use None visible 0-5%
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%)
See Test Pit Location Plan for information
Landform Position on Landscape (SU, SH, BS, FS, TS)
Open Water Body >350  feet Drainage Way 30 feet Wetlands 90 feer
Property Line >10  feet Drinking Water Well >100 teqr feet
4. Unsuitable Materials Present: [ ] Yes No IfYes: [] Disturbed Soil [] Fill Material [ Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[] Yes

[X] No

If yes:

Soil Log

Depth Weeping from Pit

Depth Standing Water in Hole

Coarse Fragments

Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Structure ConsSi(s)ItIence Other
/Layer (USDA Moist (Munsell) Depth Color Percent Gravel C%bbles & (Moist)
tones
0-7" A Sandy Loam | 10yr 3/2
7-108" Cd Sandy Loam | 5y 5/1 24" Platy Moist
108" R

Additional Notes:
Test Pit is severely compacted
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& Commonwealth of Massachusetts
City/Town of Methuen

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #_2-15 Obs. Hole #_2-16
[] Depth observed standing water in observation hole inches inches
[] Depth weeping from side of observation hole inches inches
Depth to soil redoximorphic features (mottles) 24 inches 24 inches
[] Depth to adjusted seasonal high groundwater (S;,) inches inches

(USGS methodology)

Index Well Number Reading Date

Sh =S¢ =[Sy X (OW — OW 150)/OW/]

Obs. Hole/Well# S S, oW, OW nax ow, Sh
2. Estimated Depth to High Groundwater: inches
E. Depth of Pervious Material
1. Depth of Naturally Occurring Pervious Material
a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption
system?
Yes [] No
b. If yes, at what depth was it observed (exclude A and O Upper boundary: 7-9 Lower boundary: 108-120
Horizons)? inches inches
c. If no, at what depth was impervious material observed? Upper boundary: Lower boundary:
inches inches
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Q_ Commonwealth of Massachusetts
¢ City/Town of Methuen

1

¢ Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

F. Certification

| certify that | am currently approved by the Department of Environmental Protection pursuant to 310 CMR 15.017 to conduct soil evaluations and that the
above analysis has been performed by me consistent with the required training, expertise and experience described in 310 CMR 15.017. | further certify
that the results of my soil evaluation, as indicated in the attached Soil Evaluation Form, are accurate and in accordance with 310 CMR 15.100 through

m&fck } 7/9 2O20

§i§{1é’ture of Soil Evaluator Date

Diane Pantermoller/1835 6/30/2022
Typed or Printed Name of Soil Evaluator / License # Expiration Date of License

Rosemary Decie, RS City of Methuen Board of Health
Name of Approving Authority Witness Approving Authority

Note: In accordance with 310 CMR 15.018(2) this form must be submitted to the approving authority within 60 days of the date of field testing, and to the designer and the
property owner with Percolation Test Form 12.

Field Diagrams: Use this area for field diagrams:
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GPI

Engineering | Design | Planning | Construction Management

DRAINAGE TEST PIT DATA
Client: Sonny Valley
Project Address:  20-22 Ayers Village Road
Town, State: Methuen, MA
Job Number: MAX-0466019
Date: February 28, 2020
Performed by: Diane Pantermoller
Test Pit No. 2-17 SCS Soil:
ESHWT: 24> Standing Water:
Refusal: 108~ Roots:
Depth Horizon Soil Texture Color Consistence
0-7 A Sandy Loam 10yr 3/2 FR
7-108” C Sandy Loam 2.5y 6/6 FR
Test Pit No. 2-18 SCS Soil:
ESHWT: 16” Standing Water:
Refusal: >108” Roots:
Depth Horizon Soil Texture Color Consistence
0-5” A Sandy Loam 10yr 3/2 FR
5-108” C Sandy Loam 2.5y 6/6 FR

Scituate Fine Sandy
Loam

84”

None

Mottles; Quantity/Contrast

@ 24” Distinct

Scituate Fine Sandy
Loam

48~

None

Mottles; Quantity/Contrast

@ 16” Distinct

Greenman-Pedersen, Inc.

44 Stiles Road, Suite One

Salem, NH 03079

An Equal Opportunity Employer

p 603-893-0720



Stormwater Management Report

18-20 Ayers Village Road, Methuen, Massachusetts
October 2, 2020

APPENDIX E

MassDEP Stormwater Checklist



Important: When
filling out forms
on the computer,
use only the tab
key to move your
cursor - do not
use the return

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

A Stormwater Report must be submitted with the Notice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report (which should provide more substantive and detailed information) but is offered
here as a tool to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:

e The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals.! This Checklist
is to be used as the cover for the completed Stormwater Report.

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

Long-Term Pollution Prevention Plan required by Standards 4-6

Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 82

e Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train. Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site
where infiltration rate is greater than 2.4 inches per hour. The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting calculations.

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checklist and Certification
must be submitted with the Stormwater Report.

' The Stormwater Report may also include the lllicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.

4660 - SW Checklist.doc * 04/01/08 Stormwater Report Checklist « Page 1 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. If it is
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

////c___ (2o

fature and Date

Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

[ ] New development
X Redevelopment

[] Mix of New Development and Redevelopment
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

X No disturbance to any Wetland Resource Areas

[ ] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
XI Reduced Impervious Area (Redevelopment Only)
[ 1 Minimizing disturbance to existing trees and shrubs
[ ] LID Site Design Credit Requested:
[] Credit 1
[] Credit2
[ ] Credit3
[ ] Use of “country drainage” versus curb and gutter conveyance and pipe
Xl Bioretention Cells (includes Rain Gardens)
[ ] Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[ ] Treebox Filter
XI Water Quality Swale
[] Grass Channel
[ ] Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

X Outlets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

[] Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

L]
L]

X

Standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

[

L]
L]
L]

O

1 O

L]
L]

Soil Analysis provided.

Required Recharge Volume calculation provided.

Required Recharge volume reduced through use of the LID site Design Credits.

Sizing the infiltration, BMPs is based on the following method: Check the method used.

[ Static (] Simple Dynamic ] Dynamic Field'

Runoff from all impervious areas at the site discharging to the infiltration BMP.

Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to

generate the required recharge volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum
extent practicable for the following reason:

[ ] Site is comprised solely of C and D soils and/or bedrock at the land surface
[ ] M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[ ] Solid Waste Landfill pursuant to 310 CMR 19.000

[] Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

[ ] The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

[] Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

e Good housekeeping practices;

e Provisions for storing materials and waste products inside or under cover;

¢ Vehicle washing controls;

e Requirements for routine inspections and maintenance of stormwater BMPs;

e Spill prevention and response plans;

e Provisions for maintenance of lawns, gardens, and other landscaped areas;

e Requirements for storage and use of fertilizers, herbicides, and pesticides;

e Pet waste management provisions;

e Provisions for operation and management of septic systems;

e Provisions for solid waste management;

e Snow disposal and plowing plans relative to Wetland Resource Areas;

¢ Winter Road Salt and/or Sand Use and Storage restrictions;

e Street sweeping schedules;

e Provisions for prevention of illicit discharges to the stormwater management system;

e Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL;

e Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;

e List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

XI A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

[ ] Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:
[] is within the Zone Il or Interim Wellhead Protection Area
[] is near or to other critical areas
[ 1 is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
[] involves runoff from land uses with higher potential pollutant loads.

[] The Required Water Quality Volume is reduced through use of the LID site Design Credits.

Xl Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if

applicable, the 44% TSS removal pretreatment requirement, are provided.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
X The BMP is sized (and calculations provided) based on:

X] The %" or 1” Water Quality Volume or

[ ] The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

[] The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided. This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

[ ] A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs)

[ ] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

L]
[ ] The NPDES Multi-Sector General Permit does not cover the land use.
[ ] LUHPPLs are located at the site and industry specific source control and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

[

All exposure has been eliminated.

[

All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list.

[ ] The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

[ 1 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

[] Critical areas and BMPs are identified in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum

extent practicable

X The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

Limited Project

Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
with a discharge to a critical area

Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

Bike Path and/or Foot Path

Redevelopment Project

O X O O 0O OO0

Redevelopment portion of mix of new and redevelopment.

[ ] Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

X The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report. The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the
following information:

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

[ 1 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(continued)

[l The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted before land disturbance begins.

[ ] The project is not covered by a NPDES Construction General Permit.

[ 1 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

XI The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

XI The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

XI Name of the stormwater management system owners;

X] Party responsible for operation and maintenance;

X Schedule for implementation of routine and non-routine maintenance tasks;
XI Plan showing the location of all stormwater BMPs maintenance access areas;
[] Description and delineation of public safety features;

[ ] Estimated operation and maintenance budget; and

XI Operation and Maintenance Log Form.

[ ] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

[ 1 A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMPs;

[ ] A plan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohibition of lllicit Discharges
[ 1 The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

XI An llicit Discharge Compliance Statement is attached;

[ ] NO lllicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Stormwater Management Report

18-20 Ayers Village Road, Methuen, Massachusetts
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APPENDIX F

Pre-Development HydroCAD Computations



Subcat 2S

Design Point #2

Subcat 1S

Design Point #1

Reach Routing Diagram for 4660 Pre Drain
Prepared by Greenman-Pedersen, Inc., Printed 10/1/2020

HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC




18-20 Ayers Village Rd - Methuen, MA
4660 Pre Drain

Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

1.851 79 50-75% Grass cover, Fair, HSG C (1S, 2S)
0.017 39 >75% Grass cover, Good, HSG A (1S)
5.411 74 >75% Grass cover, Good, HSG C (1S, 25)
0.089 80 >75% Grass cover, Good, HSG D (1S)
4.692 96 Gravel surface, HSG C (1S, 25)

0.131 96 Gravel surface, HSG D (1S)

0.090 98 Paved parking, HSG A (1S)

0.929 98 Paved parking, HSG C (1S, 2S)

0.240 98 Paved parking, HSG D (1S)

0.688 98 Roofs, HSG C (1S, 2S)

0.036 98 Roofs, HSG D (1S)

3.853 70 Woods, Good, HSG C (1S, 2S)

0.011 77 Woods, Good, HSG D (2S)

0.163 72 Woods/grass comb., Good, HSG C (2S)
18.201 82 TOTAL AREA




18-20 Ayers Village Rd - Methuen, MA
4660 Pre Drain
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 3

Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.107 HSG A 1S
0.000 HSG B
17.588 HSG C 1S, 28
0.507 HSG D 1S, 28
0.000 Other
18.201 TOTAL AREA




18-20 Ayers Village Rd - Methuen, MA
4660 Pre Drain

Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 4

Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers

0.000 0.000 1.851 0.000 0.000 1.851 50-75% Grass cover, Fair 1S, 2S

0.017 0.000 5.411 0.089 0.000 5.517 >75% Grass cover, Good 1S, 2S

0.000 0.000 4.692 0.131 0.000 4.823 Gravel surface 1S, 28

0.090 0.000 0.929 0.240 0.000 1.259 Paved parking 1S, 28

0.000 0.000 0.688 0.036 0.000 0.724 Roofs 1S, 28

0.000 0.000 3.853 0.011 0.000 3.864 Woods, Good 1S, 28

0.000 0.000 0.163 0.000 0.000 0.163 Woods/grass comb., Good 2S

0.107 0.000 17.588 0.507 0.000 18.201 TOTAL AREA



18-20 Ayers Village Rd - Methuen, MA

4660 Pre Drain Type lll 24-hr 25-yr Rainfall=6.00"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 5

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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

Subcatchment 1S: Subcat 1S Runoff Area=9.081 ac  16.96% Impervious Runoff Depth=3.88"
Flow Length=1,008" Tc=28.5 min CN=81 Runoff=23.89 cfs 2.939 af

Subcatchment 2S: Subcat 2S Runoff Area=9.120 ac  4.86% Impervious Runoff Depth=4.09"
Flow Length=1,297" Tc=28.9 min CN=83 Runoff=24.93 cfs 3.109 af

Link DP-1: Design Point #1 Inflow=23.89 cfs 2.939 af
Primary=23.89 cfs 2.939 af

Link DP-2: Design Point #2 Inflow=24.93 cfs 3.109 af
Primary=24.93 cfs 3.109 af

Total Runoff Area = 18.201 ac Runoff Volume = 6.049 af Average Runoff Depth = 3.99"
89.10% Pervious =16.218 ac  10.90% Impervious = 1.983 ac



18-20 Ayers Village Rd - Methuen, MA

4660 Pre Drain Type lll 24-hr 25-yr Rainfall=6.00"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 1S: Subcat 1S

Runoff = 23.89 cfs @ 12.38 hrs, Volume= 2.939 af, Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description

0.090 98 Paved parking, HSG A

0.017 39 >75% Grass cover, Good, HSG A
0.036 98 Roofs, HSG D

0.240 98 Paved parking, HSG D

0.131 96 Gravel surface, HSG D

0.089 80 >75% Grass cover, Good, HSG D
0.255 98 Roofs, HSG C

0.919 98 Paved parking, HSG C

1.421 96 Gravel surface, HSG C

3.664 74 >75% Grass cover, Good, HSG C
1.948 70 Woods, Good, HSG C

0.271 79 50-75% Grass cover, Fair, HSG C

9.081 81 Weighted Average

7.541 83.04% Pervious Area
1.540 16.96% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
20.8 250 0.0200 0.20 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
2.4 140 0.0200 0.99 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv=7.0 fps
2.5 150 0.0400 1.00 Shallow Concentrated Flow, Flow through woods
Woodland Kv= 5.0 fps
0.3 40 0.2500 2.50 Shallow Concentrated Flow, Flow through woods
Woodland Kv= 5.0 fps
1.4 153 0.0650 1.78 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv=7.0 fps
1.1 275 0.0650 4.10 Shallow Concentrated Flow, Flow over gravel

Unpaved Kv= 16.1 fps

28.5 1,008 Total
Summary for Subcatchment 2S: Subcat 2S

Runoff = 2493 cfs @ 12.39 hrs, Volume= 3.109 af, Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"



18-20 Ayers Village Rd - Methuen, MA

4660 Pre Drain Type lll 24-hr 25-yr Rainfall=6.00"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 7

Area (ac) CN Description

0.011 77 Woods, Good, HSG D

0.433 98 Roofs, HSG C

0.010 98 Paved parking, HSG C

3.271 96 Gravel surface, HSG C

1.747 74 >75% Grass cover, Good, HSG C
0.163 72 Woods/grass comb., Good, HSG C
1.905 70 Woods, Good, HSG C

1.580 79 50-75% Grass cover, Fair, HSG C

9.120 83 Weighted Average

8.677 95.14% Pervious Area
0.443 4.86% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
20.8 250 0.0200 0.20 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
3.3 194 0.0200 0.99 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv= 7.0 fps
0.6 58 0.1030 1.60 Shallow Concentrated Flow, Flow through woods
Woodland Kv= 5.0 fps
1.1 255 0.0588 3.90 Shallow Concentrated Flow, Flow over gravel
Unpaved Kv= 16.1 fps
0.2 52 0.0490 3.56 Shallow Concentrated Flow, Flow over grass
Unpaved Kv= 16.1 fps
2.7 472 0.0320 2.88 Shallow Concentrated Flow, Flow over gravel
Unpaved Kv= 16.1 fps
0.2 16 0.0300 1.21 Shallow Concentrated Flow, Flow over grass

Short Grass Pasture Kv= 7.0 fps

289 1,297 Total

Summary for Link DP-1: Design Point #1

Inflow Area = 9.081 ac, 16.96% Impervious, Inflow Depth = 3.88" for 25-yr event
Inflow = 23.89 cfs @ 12.38 hrs, Volume= 2.939 af
Primary = 23.89cfs @ 12.38 hrs, Volume= 2.939 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Summary for Link DP-2: Design Point #2

Inflow Area = 9.120 ac, 4.86% Impervious, Inflow Depth = 4.09" for 25-yr event
Inflow = 2493 cfs @ 12.39 hrs, Volume= 3.109 af
Primary = 2493 cfs @ 12.39 hrs, Volume= 3.109 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs



18-20 Ayers Village Rd - Methuen, MA

4660 Pre Drain Type lll 24-hr 2-yr Rainfall=3.09"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 1

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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

Subcatchment 1S: Subcat 1S Runoff Area=9.081 ac  16.96% Impervious Runoff Depth=1.38"
Flow Length=1,008" Tc=28.5 min CN=81 Runoff=8.42 cfs 1.047 af

Subcatchment 2S: Subcat 2S Runoff Area=9.120 ac  4.86% Impervious Runoff Depth=1.52"
Flow Length=1,297" Tc=28.9 min CN=83 Runoff=9.29 cfs 1.155 af

Link DP-1: Design Point #1 Inflow=8.42 cfs 1.047 af
Primary=8.42 cfs 1.047 af

Link DP-2: Design Point #2 Inflow=9.29 cfs 1.155 af
Primary=9.29 cfs 1.155 af

Total Runoff Area = 18.201 ac Runoff Volume = 2.201 af Average Runoff Depth = 1.45"
89.10% Pervious =16.218 ac  10.90% Impervious = 1.983 ac



18-20 Ayers Village Rd - Methuen, MA

4660 Pre Drain Type lll 24-hr 10-yr Rainfall=4.71"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 2

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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

Subcatchment 1S: Subcat 1S Runoff Area=9.081 ac  16.96% Impervious Runoff Depth=2.73"
Flow Length=1,008" Tc=28.5 min CN=81 Runoff=16.84 cfs 2.066 af

Subcatchment 2S: Subcat 2S Runoff Area=9.120 ac  4.86% Impervious Runoff Depth=2.91"
Flow Length=1,297" Tc=28.9 min CN=83 Runoff=17.86 cfs 2.214 af

Link DP-1: Design Point #1 Inflow=16.84 cfs 2.066 af
Primary=16.84 cfs 2.066 af

Link DP-2: Design Point #2 Inflow=17.86 cfs 2.214 af
Primary=17.86 cfs 2.214 af

Total Runoff Area = 18.201 ac Runoff Volume = 4.280 af Average Runoff Depth = 2.82"
89.10% Pervious =16.218 ac  10.90% Impervious = 1.983 ac



18-20 Ayers Village Rd - Methuen, MA

4660 Pre Drain Type lll 24-hr 25-yr Rainfall=6.00"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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

Subcatchment 1S: Subcat 1S Runoff Area=9.081 ac  16.96% Impervious Runoff Depth=3.88"
Flow Length=1,008" Tc=28.5 min CN=81 Runoff=23.89 cfs 2.939 af

Subcatchment 2S: Subcat 2S Runoff Area=9.120 ac  4.86% Impervious Runoff Depth=4.09"
Flow Length=1,297" Tc=28.9 min CN=83 Runoff=24.93 cfs 3.109 af

Link DP-1: Design Point #1 Inflow=23.89 cfs 2.939 af
Primary=23.89 cfs 2.939 af

Link DP-2: Design Point #2 Inflow=24.93 cfs 3.109 af
Primary=24.93 cfs 3.109 af

Total Runoff Area = 18.201 ac Runoff Volume = 6.049 af Average Runoff Depth = 3.99"
89.10% Pervious =16.218 ac  10.90% Impervious = 1.983 ac



18-20 Ayers Village Rd - Methuen, MA

4660 Pre Drain Type lll 24-hr 100-yr Rainfall=8.65"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 4

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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

Subcatchment 1S: Subcat 1S Runoff Area=9.081 ac  16.96% Impervious Runoff Depth=6.36"
Flow Length=1,008" Tc=28.5 min CN=81 Runoff=38.57 cfs 4.811 af

Subcatchment 2S: Subcat 2S Runoff Area=9.120 ac  4.86% Impervious Runoff Depth=6.60"
Flow Length=1,297" Tc=28.9 min CN=83 Runoff=39.53 cfs 5.016 af

Link DP-1: Design Point #1 Inflow=38.57 cfs 4.811 af
Primary=38.57 cfs 4.811 af

Link DP-2: Design Point #2 Inflow=39.53 cfs 5.016 af
Primary=39.53 cfs 5.016 af

Total Runoff Area = 18.201 ac Runoff Volume = 9.827 af Average Runoff Depth = 6.48"
89.10% Pervious =16.218 ac  10.90% Impervious = 1.983 ac
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.000 0 ,HSG C (2S, 48, 58, 8S, 108, 13S, 14S, 178, 20S, 23S, 24S)

0.000 0 ,HSG D (1S)

0.760 79 50-75% Grass cover, Fair, HSG C (28, 3S, 12S, 16S)

0.040 39 >75% Grass cover, Good, HSG A (1S)

7.796 74 >75% Grass cover, Good, HSG C (1S, 28, 3S, 4S, 58S, 7S, 8S, 10S, 12S, 13S,
158, 168, 17S, 208, 21S, 228, 23S, 24S)

0.150 80 >75% Grass cover, Good, HSG D (1S, 3S)

1.878 96 Gravel surface, HSG C (1S, 28, 8S, 12S)

0.096 96 Gravel surface, HSG D (1S)

0.066 98 Paved parking, HSG A (1S, 24S)

2.189 98 Paved parking, HSG C (1S, 4S, 5S, 6S, 7S, 8S, 9S, 128, 13S, 14S, 15S, 16S,
178, 208, 21S, 228, 23S, 24S)

0.217 98 Paved parking, HSG D (1S, 24S)

1.117 98 Roofs, HSG C (1S, 28, 4S, 6S, 10S, 11S, 128, 13S, 158, 188, 19S, 20S, 22S)

0.033 98 Roofs, HSG D (1S)

3.755 70 Woods, Good, HSG C (1S, 2S, 3S, 125, 16S, 17S, 20S)

0.011 77 Woods, Good, HSG D (3S)

0.092 72 Woods/grass comb., Good, HSG C (2S)

18.201 81 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.107 HSG A 1S, 24S
0.000 HSG B
17.587 HSG C 1S, 28, 38, 4S, 58, 6S, 7S, 8S, 9S, 10S, 11S, 128, 138, 14S, 158, 16S, 17S,
188, 19S, 20S, 218, 228, 23S, 24S
0.507 HSG D 1S, 3S, 24S
0.000 Other
18.201 TOTAL AREA
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HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

Ground Covers (all nodes)

HSG-D
(acres)

Other

(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000

0.000

0.040

0.000

0.066

0.000

0.000

0.000

0.000

0.000

0.000

0.760

7.796

1.878

2.189

0.000

0.000

0.150

0.096

0.217

0.000

0.000

0.000

0.000

0.000

0.000

0.760

7.987

1.975

2.471

50-75% Grass cover, Fair

>75% Grass cover, Good

Gravel surface

Paved parking

1S,
28,
4S,
58S,
8S,
10S,
13S,
148,
178,
208,
23S,
24S
28,
3S,
128,
16S
1S,
28,
3S,
4S8,
5S,
7S,
8S,
10S,
128,
13S,
15S,
16S,
178,
208,
218,
228,
23S,
24S
1S,
28,
8S,
128
1S,
4S8,
5S,
6S,
7S,
8S,
9S,
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18-20 Ayers Village Rd - Methuen, MA

HSG-A
(acres)

HSG-B
(acres)

Ground Covers (all nodes) (continued)

HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) Cover Numbers

0.000

0.000

0.000
0.107

0.000

0.000

0.000
0.000

1.117 0.033 0.000 1.150 Roofs 1S,
28,
48,
6S,
10S,
11S,
128,
13S,
15S,
18S,
19S,
208,
228
3.755 0.011 0.000 3.767 Woods, Good 1S,
28,
3S,
128,
16S,
17S,
20S
0.092 0.000 0.000 0.092 Woods/grass comb., Good 2S
17.587 0.507 0.000 18.201 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)
1 1P 196.27 195.69 82.2 0.0071 0.012 12.0 0.0 0.0
2 CB-1 216.10 215.50 86.5 0.0069 0.012 12.0 0.0 0.0
3 CB-10 206.55 205.20 156.1 0.0086 0.012 12.0 0.0 0.0
4 CB-11 205.90 205.20 14.8 0.0473 0.012 12.0 0.0 0.0
5 CB-12 199.90 199.00 27.3 0.0330 0.012 12.0 0.0 0.0
6 CB-13 200.00 199.00 78.0 0.0128 0.012 12.0 0.0 0.0
7 CB-14 196.60 196.45 334 0.0045 0.012 12.0 0.0 0.0
8 CB-2 215.00 214.90 6.8 0.0147 0.012 12.0 0.0 0.0
9 CB-3 215.60 215.28 62.3 0.0051 0.012 12.0 0.0 0.0
10 CB-4 215.00 214.90 11.5 0.0087 0.012 12.0 0.0 0.0
11 CB-5 214.75 214.35 42.0 0.0095 0.012 12.0 0.0 0.0
12 CB-6 215.15 214.75 74.3 0.0054 0.012 12.0 0.0 0.0
13 CB-7 214.35 214.25 7.7 0.0130 0.012 12.0 0.0 0.0
14 CB-8 208.25 207.75 241 0.0207 0.012 12.0 0.0 0.0
15 CB-9 209.15 207.75 945 0.0148 0.012 12.0 0.0 0.0
16 DMH-1 215.40 214.90 63.8 0.0078 0.012 12.0 0.0 0.0
17 DMH-10 207.65 205.20 158.6 0.0154 0.012 15.0 0.0 0.0
18 DMH-11 205.10 199.00 125.6 0.0486 0.012 18.0 0.0 0.0
19 DMH-12 198.90 196.45 113.4 0.0216 0.012 18.0 0.0 0.0
20 DMH-13 196.45 195.90 49.7 0.0111 0.012 18.0 0.0 0.0
21 DMH-2 214.80 214.35 64.4 0.0070 0.012 12.0 0.0 0.0
22 DMH-3 215.28 214.90 76.7 0.0050 0.012 15.0 0.0 0.0
23 DMH-4 214.90 214.75 26.0 0.0058 0.012 18.0 0.0 0.0
24 DMH-5 214.65 214.35 55.5 0.0054 0.012 18.0 0.0 0.0
25 DMH-6 214.35 214.20 249 0.0060 0.012 24.0 0.0 0.0
26 DMH-7 214.10 214.00 7.9 0.0127 0.012 24.0 0.0 0.0
27 DMH-8 214.65 214.25 51.5 0.0078 0.012 12.0 0.0 0.0
28 DMH-9 21415 213.50 82.5 0.0079 0.012 12.0 0.0 0.0
29 0CSs-1 216.00 214.75 946 0.0132 0.012 12.0 0.0 0.0
30 OCS-2 208.50 207.75 60.5 0.0124 0.012 15.0 0.0 0.0
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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

Subcatchment 1S:

Subcatchment 2S:

Subcatchment 3S:

Subcatchment 4S:

Subcatchment 5S:

Subcatchment 6S:

Subcatchment 7S:

Subcatchment 8S:

Subcatchment 9S

Subcatchment 10S:

Subcatchment 11S:

Subcatchment 12S:

Subcatchment 13S:

Subcatchment 14S:

Subcatchment 15S:

Subcatchment 16S:

Subcat 1S Runoff Area=3.766 ac  11.18% Impervious Runoff Depth=3.48"
Flow Length=950" Tc=29.6 min CN=77 Runoff=8.76 cfs 1.092 af

Subcat 2S Runoff Area=4.931 ac  6.25% Impervious Runoff Depth=4.09"
Flow Length=1,182" Tc=28.0 min CN=83 Runoff=13.67 cfs 1.681 af

Subcat 3S Runoff Area=1.688 ac 0.00% Impervious Runoff Depth=2.99"
Flow Length=375" Tc=12.6 min CN=72 Runoff=4.77 cfs 0.421 af

Subcat 4S Runoff Area=0.256 ac 54.33% Impervious Runoff Depth=4.52"

Flow Length=100" Slope=0.0150"" Tc=1.0 min CN=87 Runoff=1.57 cfs 0.097 af

Subcat 5S
Flow Length=120'

Runoff Area=0.251 ac  35.55% Impervious Runoff Depth=4.09"
Slope=0.0150"/" Tc=1.1 min CN=83 Runoff=1.42 cfs 0.086 af

Roof Runoff Area=0.230 ac  100.00% Impervious Runoff Depth=5.76"
Tc=0.1 min CN=98 Runoff=1.64 cfs 0.110 af

Subcat 7S Runoff Area=0.273 ac  59.64% Impervious Runoff Depth=4.63"
Flow Length=61" Slope=0.0200"/" Tc=3.5min CN=88 Runoff=1.56 cfs 0.105 af

Subcat 8S Runoff Area=0.347 ac  55.72% Impervious Runoff Depth=4.63"
Flow Length=167' Tc=3.1 min CN=88 Runoff=2.02 cfs 0.134 af

Subcat 9S Runoff Area=0.122 ac  100.00% Impervious Runoff Depth=5.76"

Flow Length=165" Slope=0.0190"" Tc=1.2min CN=98 Runoff=0.85 cfs 0.059 af

Roof Runoff Area=0.186 ac 61.62% Impervious Runoff Depth=4.74"
Tc=0.1 min CN=89 Runoff=1.21 cfs 0.074 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=5.76"
Tc=0.1 min CN=98 Runoff=0.82 cfs 0.055 af

Subcat 12S Runoff Area=1.101 ac 17.37% Impervious Runoff Depth=3.58"
Flow Length=638" Tc=24.4 min CN=78 Runoff=2.87 cfs 0.328 af
Subcat 13S Runoff Area=0.271 ac 77.84% Impervious Runoff Depth=5.18"
Flow Length=153" Tc=2.2 min CN=93 Runoff=1.76 cfs 0.117 af
Subcat 14S Runoff Area=0.159 ac 100.00% Impervious Runoff Depth=5.76"
Flow Length=100" Tc=0.9 min CN=98 Runoff=1.12 cfs 0.076 af

Subcat 15S Runoff Area=0.089 ac 87.84% Impervious Runoff Depth=5.41"

Flow Length=80" Slope=0.0150""" Tc=0.9 min CN=95 Runoff=0.61 cfs 0.040 af
Subcat 16S Runoff Area=1.709 ac  0.00% Impervious Runoff Depth=3.09"
Flow Length=669"' Tc=23.9 min CN=73 Runoff=3.86 cfs 0.440 af
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Subcatchment 17S:

Subcatchment 18S:

Subcatchment 19S:

Subcatchment 20S:

Subcatchment 21S:

Subcatchment 22S:

Subcatchment 23S:

Subcatchment 24S:

Pond 1P: EX-CB

Pond 4P: WQ Swale

Pond CB-1: CB-1

Pond CB-10: CB-10

Pond CB-11: CB-11

Pond CB-12: CB-12

Pond CB-13: CB-13

Pond CB-14: CB-14

Pond CB-2: CB-2

Subcat 17S Runoff Area=0.200 ac  69.61% Impervious Runoff Depth=4.96"

Flow Length=120" Tc=1.5 min CN=91 Runoff=1.29 cfs 0.083 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=5.76"
Tc=0.1 min CN=98 Runoff=0.82 cfs 0.055 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=5.76"
Tc=0.1 min CN=98 Runoff=0.82 cfs 0.055 af

Subcat 20S Runoff Area=1.323 ac  12.07% Impervious Runoff Depth=3.28"
Flow Length=758" Tc=25.0 min CN=75 Runoff=3.12 cfs 0.362 af

Subcat 21S Runoff Area=0.064 ac 84.89% Impervious Runoff Depth=5.30"
Flow Length=51" Slope=0.0300"/" Tc=2.4 min CN=94 Runoff=0.41 cfs 0.028 af
Subcat 22S Runoff Area=0.272 ac  49.80% Impervious Runoff Depth=4.41"
Flow Length=223"' Tc=4.2 min CN=86 Runoff=1.46 cfs 0.100 af

Subcat 23S Runoff Area=0.426 ac  46.12% Impervious Runoff Depth=4.30"
Flow Length=153"' Tc=2.1 min CN=85 Runoff=2.43 cfs 0.153 af

Subcat 24S Runoff Area=0.192 ac  89.74% Impervious Runoff Depth=5.53"

Flow Length=231" Tc=2.0 min CN=96 Runoff=1.29 cfs 0.088 af

Peak Elev=196.69' Inflow=0.62 cfs 0.002 af

12.0" Round Culvert n=0.012 L=82.2' S=0.0071"/" Outflow=0.62 cfs 0.002 af
Peak Elev=212.79" Storage=4,332 cf Inflow=10.22 cfs 0.708 af

Outflow=9.96 cfs 0.626 af

Peak Elev=217.31" Inflow=1.57 cfs 0.097 af

12.0" Round Culvert n=0.012 L=86.5" S=0.0069'/' Outflow=1.57 cfs 0.097 af
Peak Elev=208.32' Inflow=3.12 cfs 0.362 af

12.0" Round Culvert n=0.012 L=156.1" S=0.0086"/" Outflow=3.12 cfs 0.362 af
Peak Elev=206.95" Inflow=0.41 cfs 0.028 af

12.0" Round Culvert n=0.012 L=14.8" S=0.0473"/" Outflow=0.41 cfs 0.028 af
Peak Elev=201.49" Inflow=1.46 cfs 0.100 af

12.0" Round Culvert n=0.012 L=27.3' S=0.0330"/" Outflow=1.46 cfs 0.100 af
Peak Elev=201.87" Inflow=2.43 cfs 0.153 af

12.0" Round Culvert n=0.012 L=78.0' S=0.0128"/" Outflow=2.43 cfs 0.153 af
Peak Elev=199.18" Inflow=1.29 cfs 0.088 af

Primary=1.22 cfs 0.087 af Secondary=0.62 cfs 0.002 af Outflow=1.29 cfs 0.088 af
Peak Elev=217.09' Inflow=1.42 cfs 0.086 af

12.0" Round Culvert n=0.012 L=6.8"' S=0.0147"'/" Outflow=1.42 cfs 0.086 af
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Pond CB-3: CB-3 Peak Elev=217.81" Inflow=2.02 cfs 0.134 af

12.0" Round Culvert n=0.012 L=62.3' S=0.0051"/" Outflow=2.02 cfs 0.134 af

Pond CB-4: CB-4 Peak Elev=217.37' Inflow=1.56 cfs 0.105 af
12.0" Round Culvert n=0.012 L=11.5" S=0.0087'/' Outflow=1.56 cfs 0.105 af

Pond CB-5: CB-5 Peak Elev=216.34" Inflow=0.85 cfs 0.059 af
12.0" Round Culvert n=0.012 L=42.0' S=0.0095"'/" Outflow=0.85 cfs 0.059 af

Pond CB-6: CB-6 Peak Elev=216.98" Inflow=2.87 cfs 0.328 af
12.0" Round Culvert n=0.012 L=74.3' S=0.0054"'/" Outflow=2.87 cfs 0.328 af

Pond CB-7: CB-7 Peak Elev=215.73' Inflow=0.61 cfs 0.040 af
12.0" Round Culvert n=0.012 L=7.7' S=0.0130"'/" Outflow=0.61 cfs 0.040 af

Pond CB-8: CB-8 Peak Elev=209.26' Inflow=1.76 cfs 0.117 af
12.0" Round Culvert n=0.012 L=24.1' S=0.0207 '/' Outflow=1.76 cfs 0.117 af

Pond CB-9: CB-9 Peak Elev=209.79' Inflow=1.29 cfs 0.083 af
12.0" Round Culvert n=0.012 L=94.5' S=0.0148"'/" Outflow=1.29 cfs 0.083 af

Pond DMH-1: DMH-1 Peak Elev=217.13' Inflow=1.57 cfs 0.097 af
12.0" Round Culvert n=0.012 L=63.8' S=0.0078'/" Outflow=1.57 cfs 0.097 af

Pond DMH-10: DMH-10 Peak Elev=209.20' Inflow=5.68 cfs 1.103 af
15.0" Round Culvert n=0.012 L=158.6' S=0.0154"'/" Outflow=5.68 cfs 1.103 af

Pond DMH-11: DMH-11 Peak Elev=206.95' Inflow=8.91 cfs 1.548 af
18.0" Round Culvert n=0.012 L=125.6' S=0.0486"'/" Outflow=8.91 cfs 1.548 af

Pond DMH-12: DMH-12 Peak Elev=201.35" Inflow=11.10 cfs 1.800 af
18.0" Round Culvert n=0.012 L=113.4' S=0.0216"'/" Outflow=11.10 cfs 1.800 af

Pond DMH-13: DMH-13 (FD) Peak Elev=199.15" Inflow=11.89 cfs 1.887 af
18.0" Round Culvert n=0.012 L=49.7" S=0.0111"/" Outflow=11.89 cfs 1.887 af

Pond DMH-2: DMH-2 Peak Elev=216.96' Inflow=2.99 cfs 0.182 af
12.0" Round Culvert n=0.012 L=64.4' S=0.0070"'/" Outflow=2.99 cfs 0.182 af

Pond DMH-3: DMH-3 Peak Elev=217.51" Inflow=3.34 cfs 0.244 af
15.0" Round Culvert n=0.012 L=76.7' S=0.0050"'/" Outflow=3.34 cfs 0.244 af

Pond DMH-4: DMH-4 Peak Elev=217.20" Inflow=4.84 cfs 0.349 af
18.0" Round Culvert n=0.012 L=26.0' S=0.0058'/" Outflow=4.84 cfs 0.349 af

Pond DMH-5: DMH-5 Peak Elev=216.88' Inflow=6.51 cfs 0.468 af
18.0" Round Culvert n=0.012 L=55.5' S=0.0054'/" Outflow=6.51 cfs 0.468 af

Pond DMH-6: DMH-6 (FD) Peak Elev=216.30" Inflow=10.22 cfs 0.708 af
24.0" Round Culvert n=0.012 L=24.9' S=0.0060'/" Outflow=10.22 cfs 0.708 af
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Pond DMH-7: DMH-7 Peak Elev=215.84" Inflow=10.22 cfs 0.708 af
24.0" Round Culvert n=0.012 L=7.9' S=0.0127 /" Outflow=10.22 cfs 0.708 af

Pond DMH-8: DMH-8 Peak Elev=216.29" Inflow=2.87 cfs 0.328 af
12.0" Round Culvert n=0.012 L=51.5"' S=0.0078'/" Outflow=2.87 cfs 0.328 af

Pond DMH-9: DMH-9 (FD) Peak Elev=215.73" Inflow=3.02 cfs 0.369 af
12.0" Round Culvert n=0.012 L=82.5' S=0.0079'/" Outflow=3.02 cfs 0.369 af

Pond EX. DMH: EX. DMH Inflow=12.38 cfs 1.889 af
Primary=12.38 cfs 1.889 af

Pond OCS-1: Detention Basin-1 Peak Elev=217.80' Storage=1,565 cf Inflow=2.03 cfs 0.129 af
Outflow=1.68 cfs 0.118 af

Pond OCS-2: Bioretention Area Peak Elev=215.09' Storage=8,688 cf Inflow=7.14 cfs 0.885 af
Outflow=5.19 cfs 0.848 af

Pond RG-1: Rain Guardian-1 Inflow=1.12 cfs 0.076 af
Primary=1.12 cfs 0.076 af

Link DP-1: Design Point #1 Inflow=18.89 cfs 2.981 af
Primary=18.89 cfs 2.981 af

Link DP-2: Design Point #2 Inflow=20.03 cfs 2.729 af
Primary=20.03 cfs 2.729 af

Total Runoff Area = 18.201 ac Runoff Volume = 5.839 af Average Runoff Depth = 3.85"
80.10% Pervious =14.580 ac  19.90% Impervious = 3.622 ac
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Summary for Subcatchment 1S: Subcat 1S

Runoff = 8.76 cfs @ 12.40 hrs, Volume= 1.092 af, Depth= 3.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.056 98 Paved parking, HSG A
0.040 39 >75% Grass cover, Good, HSG A
* 0.000 0 ,HSGD

0.115 98 Paved parking, HSG D

0.033 98 Roofs, HSG D

0.096 96 Gravel surface, HSG D

0.141 80 >75% Grass cover, Good, HSG D
0.097 98 Paved parking, HSG C

0.120 98 Roofs, HSG C

0.105 96 Gravel surface, HSG C

2.238 74 >75% Grass cover, Good, HSG C
0.725 70 Woods, Good, HSG C

3.766 77 Weighted Average

3.345 88.82% Pervious Area
0.421 11.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
20.8 250 0.0200 0.20 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
2.4 140 0.0200 0.99 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv=7.0 fps
2.5 150 0.0400 1.00 Shallow Concentrated Flow, Flow through woods
Woodland Kv= 5.0 fps
0.3 40 0.2500 2.50 Shallow Concentrated Flow, Flow through woods
Woodland Kv= 5.0 fps
3.6 370 0.0600 1.71 Shallow Concentrated Flow, Flow over grass

Short Grass Pasture Kv= 7.0 fps

29.6 950 Total
Summary for Subcatchment 2S: Subcat 2S

Runoff = 13.67 cfs @ 12.38 hrs, Volume= 1.681 af, Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"
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Area (ac) CN Description
1.686 74 >75% Grass cover, Good, HSG C
0.308 98 Roofs, HSG C
1.761 96 Gravel surface, HSG C
0.530 79 50-75% Grass cover, Fair, HSG C
0.092 72 Woods/grass comb., Good, HSG C
0.553 70 Woods, Good, HSG C
* 0.000 0 ,HSGC
4.931 83 Weighted Average
4.623 93.75% Pervious Area
0.308 6.25% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
20.8 250 0.0200 0.20 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
3.3 194 0.0200 0.99 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv= 7.0 fps
0.6 58 0.1030 1.60 Shallow Concentrated Flow, Flow through woods
Woodland Kv= 5.0 fps
1.1 255 0.0588 3.90 Shallow Concentrated Flow, Flow over gravel
Unpaved Kv= 16.1 fps
0.2 52 0.0490 3.56 Shallow Concentrated Flow, Flow over grass
Unpaved Kv= 16.1 fps
1.6 268 0.0290 2.74 Shallow Concentrated Flow, Flow over gravel
Unpaved Kv= 16.1 fps
0.4 105 0.0135 4.36 46.53 Parabolic Channel, Flow through grass swale
W=16.00' D=1.00" Area=10.7 sf Perim=16.2'
n=0.030 Earth, grassed & winding
28.0 1,182 Total
Summary for Subcatchment 3S: Subcat 3S
Runoff = 477 cfs@ 12.17 hrs, Volume= 0.421 af, Depth= 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.010 80 >75% Grass cover, Good, HSG D
0.011 77 Woods, Good, HSG D
0.356 74 >75% Grass cover, Good, HSG C
0.156 79 50-75% Grass cover, Fair, HSG C
1.155 70 Woods, Good, HSG C
1.688 72 Weighted Average

1.688

100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.8 50 0.0666 0.1 Sheet Flow, Flow through woods
Woods: Light underbrush n=0.400 P2= 3.09"
4.8 325 0.0510 1.13 Shallow Concentrated Flow, Flow through woods

Woodland Kv= 5.0 fps

12.6 375 Total
Summary for Subcatchment 4S: Subcat 4S

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.57 cfs @ 12.02 hrs, Volume= 0.097 af, Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
* 0.000 0 ,HSGC
0.139 98 Paved parking, HSG C
0.117 74 >75% Grass cover, Good, HSG C
0.000 98 Roofs, HSG C

0.256 87 Weighted Average

0.117 45.67% Pervious Area
0.139 54.33% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 25 0.0150 0.91 Sheet Flow, Flow over pavement
Smooth surfaces n=0.011 P2=3.09"
0.5 75 0.0150 2.49 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

1.0 100 Total
Summary for Subcatchment 5S: Subcat 5S
[49] Hint: Tc<2dt may require smaller dt

Runoff = 142 cfs @ 12.02 hrs, Volume= 0.086 af, Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"



18-20 Ayers Village Rd - Methuen, MA

4660 Post Drain Type lll 24-hr 25-yr Rainfall=6.00"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 14

Area (ac) CN Description
* 0.000 0 ,HSGC
0.162 74 >75% Grass cover, Good, HSG C
0.089 98 Paved parking, HSG C
0.251 83 Weighted Average

0.162 64.45% Pervious Area
0.089 35.55% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 25 0.0150 0.91 Sheet Flow, Flow over pavement
Smooth surfaces n=0.011 P2=3.09"
0.6 95 0.0150 2.49 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

1.1 120 Total
Summary for Subcatchment 6S: Roof

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.64 cfs @ 12.00 hrs, Volume= 0.110 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description

0.000 98 Paved parking, HSG C
0.230 98 Roofs, HSG C

0.230 98 Weighted Average

0.230 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.1 Direct Entry,

Summary for Subcatchment 7S: Subcat 7S

Runoff = 1.56 cfs @ 12.05 hrs, Volume= 0.105 af, Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description

0.163 98 Paved parking, HSG C

0.110 74 >75% Grass cover, Good, HSG C
0.273 88 Weighted Average

0.110 40.36% Pervious Area

0.163 59.64% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.8 20 0.0200 0.12 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
0.7 41 0.0200 0.99 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv= 7.0 fps
3.5 61 Total

Summary for Subcatchment 8S: Subcat 8S

Runoff = 2.02cfs @ 12.05 hrs, Volume= 0.134 af, Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
* 0.000 0 ,HSGC
0.147 74 >75% Grass cover, Good, HSG C
0.193 98 Paved parking, HSG C
0.006 96 Gravel surface, HSG C

0.347 88 Weighted Average

0.154 44.28% Pervious Area
0.193 55.72% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.1 20 0.0400 0.16 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
0.3 24 0.0400 1.40 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv=7.0 fps
0.7 123 0.0230 3.08 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

3.1 167 Total
Summary for Subcatchment 9S: Subcat 9S

Runoff = 0.85cfs@ 12.02 hrs, Volume= 0.059 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.122 98 Paved parking, HSG C
0.122 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.4 25 0.0190 1.00 Sheet Flow, Flow over pavement
Smooth surfaces n=0.011 P2=3.09"
0.8 140 0.0190 2.80 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

1.2 165 Total
Summary for Subcatchment 10S: Roof

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.21cfs @ 12.00 hrs, Volume= 0.074 af, Depth= 4.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.071 74 >75% Grass cover, Good, HSG C
0.115 98 Roofs, HSG C
* 0.000 0 ,HSGC
0.186 89 Weighted Average

0.071 38.38% Pervious Area
0.115 61.62% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.1 Direct Entry,

Summary for Subcatchment 11S: Roof

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.82cfs@ 12.00 hrs, Volume= 0.055 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.115 98 Roofs, HSG C
0.115 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.1 Direct Entry,
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Summary for Subcatchment 12S: Subcat 12S

Runoff = 287 cfs @ 12.34 hrs, Volume= 0.328 af, Depth= 3.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.702 74 >75% Grass cover, Good, HSG C
0.000 98 Roofs, HSG C
0.191 98 Paved parking, HSG C
0.006 96 Gravel surface, HSG C
0.006 79 50-75% Grass cover, Fair, HSG C
0.197 70 Woods, Good, HSG C

1.101 78 Weighted Average

0.910 82.63% Pervious Area
0.191 17.37% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
20.8 250 0.0200 0.20 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
1.5 94 0.0230 1.06 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv= 7.0 fps
0.8 130 0.3200 2.83 Shallow Concentrated Flow, Flow through woods
Woodland Kv=5.0 fps
0.9 98 0.0750 1.92 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv= 7.0 fps
0.4 66 0.0150 2.49 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

24.4 638 Total
Summary for Subcatchment 13S: Subcat 13S

Runoff = 1.76 cfs @ 12.03 hrs, Volume= 0.117 af, Depth= 5.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description

0.060 74 >75% Grass cover, Good, HSG C
0.211 98 Paved parking, HSG C
0.000 98 Roofs, HSG C
* 0.000 0 ,HSGC
0.271 93 Weighted Average
0.060 22.16% Pervious Area
0.211 77.84% Impervious Area
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Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.7 20 0.0650 0.19 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
0.5 133 0.0550 4.76 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

2.2 153 Total

Summary for Subcatchment 14S: Subcat 14S

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.12cfs @ 12.01 hrs, Volume= 0.076 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.159 98 Paved parking, HSG C
* 0.000 0 ,HSGC

0.159 98 Weighted Average

0.000 0.00% Pervious Area
0.159 100.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.4 25 0.0240 1.10 Sheet Flow, Flow over pavement
Smooth surfaces n=0.011 P2=3.09"
0.5 75 0.0150 2.49 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

0.9 100 Total

Summary for Subcatchment 15S: Subcat 15S

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.61cfs@ 12.01 hrs, Volume= 0.040 af, Depth= 5.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.078 98 Paved parking, HSG C
0.000 98 Roofs, HSG C
0.011 74 >75% Grass cover, Good, HSG C

0.089 95 Weighted Average
0.011 12.16% Pervious Area
0.078 87.84% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 25 0.0150 0.91 Sheet Flow, Flow over pavement
Smooth surfaces n=0.011 P2=3.09"
0.4 55 0.0150 2.49 Shallow Concentrated Flow, Flow over pavement
Paved Kv=20.3 fps
0.9 80 Total

Summary for Subcatchment 16S: Subcat 16S

Runoff = 3.86 cfs @ 12.34 hrs, Volume= 0.440 af, Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description

0.985 74 >75% Grass cover, Good, HSG C
0.000 98 Paved parking, HSG C

0.069 79 50-75% Grass cover, Fair, HSG C
0.655 70 Woods, Good, HSG C

1.709 73 Weighted Average

1.709 100.00% Pervious Area

0.000 0.00% Impervious Area

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

20.8 250 0.0200 0.20 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
1.7 103 0.0200 0.99 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv=7.0 fps
0.7 126 0.3200 2.83 Shallow Concentrated Flow, Flow through woods

Woodland Kv=5.0 fps
0.7 190 0.0160 4.76 57.07 Parabolic Channel, Flow through grass swale
W=18.00' D=1.00" Area=12.0 sf Perim=18.1" n=0.030

23.9 669 Total
Summary for Subcatchment 17S: Subcat 17S

Runoff = 1.29 cfs @ 12.02 hrs, Volume= 0.083 af, Depth= 4.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"
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Area (ac) CN Description

0.139 98 Paved parking, HSG C
0.061 74 >75% Grass cover, Good, HSG C
0.000 70 Woods, Good, HSG C

* 0.000 0 ,HSGC

0.200 91 Weighted Average

0.061 30.39% Pervious Area
0.139 69.61% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 20 0.3300 0.37 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
0.0 8 0.3300 4.02 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv= 7.0 fps
0.6 92 0.0150 2.49 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

1.5 120 Total
Summary for Subcatchment 18S: Roof

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.82cfs @ 12.00 hrs, Volume= 0.055 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.115 98 Roofs, HSG C

0.115 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.1 Direct Entry,

Summary for Subcatchment 19S: Roof

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.82cfs@ 12.00 hrs, Volume= 0.055 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"
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Area (ac) CN Description
0.115 98 Roofs, HSG C

0.115 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.1 Direct Entry,

Summary for Subcatchment 20S: Subcat 20S

Runoff = 3.12cfs @ 12.36 hrs, Volume= 0.362 af, Depth= 3.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.693 74 >75% Grass cover, Good, HSG C
0.160 98 Paved parking, HSG C
0.000 98 Roofs, HSG C
0.470 70 Woods, Good, HSG C
* 0.000 0 ,HSGC

1.323 75 Weighted Average

1.164 87.93% Pervious Area
0.160 12.07% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
20.8 250 0.0200 0.20 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
1.8 107 0.0200 0.99 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv=7.0 fps
1.1 200 0.3400 2.92 Shallow Concentrated Flow, Flow through woods
Woodland Kv= 5.0 fps
0.2 39 0.3300 4.02 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv=7.0 fps
1.1 162 0.0150 2.49 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

25.0 758 Total
Summary for Subcatchment 21S: Subcat 21S

Runoff = 0.41cfs@ 12.03 hrs, Volume= 0.028 af, Depth= 5.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"
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Area (ac) CN Description

0.054 98 Paved parking, HSG C
0.010 74 >75% Grass cover, Good, HSG C

0.064 94 Weighted Average

0.010 15.11% Pervious Area
0.054 84.89% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.3 20 0.0300 0.14 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
0.1 31 0.0300 3.52 Shallow Concentrated Flow, Flow over pavement
Paved Kv=20.3 fps
24 51 Total

Summary for Subcatchment 22S: Subcat 22S

Runoff = 146 cfs @ 12.06 hrs, Volume= 0.100 af, Depth= 4.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.135 98 Paved parking, HSG C
0.000 98 Roofs, HSG C
0.136 74  >75% Grass cover, Good, HSG C
0.272 86 Weighted Average

0.136 50.20% Pervious Area
0.135 49.80% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.8 20 0.0200 0.12 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
0.8 45 0.0200 0.99 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv=7.0 fps
0.6 158 0.0436 4.24 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

4.2 223 Total
Summary for Subcatchment 23S: Subcat 23S

Runoff = 243 cfs@ 12.03 hrs, Volume= 0.153 af, Depth= 4.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=6.00"
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Area (ac) CN Description
0.196 98 Paved parking, HSG C
0.230 74 >75% Grass cover, Good, HSG C
* 0.000 0 ,HSGC

0.426 85 Weighted Average

0.230 53.88% Pervious Area
0.196 46.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.5 20 0.0950 0.23 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
0.3 65 0.2500 3.50 Shallow Concentrated Flow, Flow over grass
Short Grass Pasture Kv= 7.0 fps
0.3 68 0.0280 3.40 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

21 153 Total
Summary for Subcatchment 24S: Subcat 24S

Runoff = 1.29cfs @ 12.03 hrs, Volume= 0.088 af, Depth= 5.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
0.010 98 Paved parking, HSG A
0.102 98 Paved parking, HSG D
* 0.000 0 ,HSGC
0.020 74 >75% Grass cover, Good, HSG C
0.061 98 Paved parking, HSG C

0.192 96 Weighted Average

0.020 10.26% Pervious Area
0.172 89.74% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 20 0.2500 0.33 Sheet Flow, Flow over grass
Grass: Short n=0.150 P2=3.09"
1.0 211 0.0320 3.63 Shallow Concentrated Flow, Flow over pavement

Paved Kv=20.3 fps

2.0 231 Total
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Summary for Pond 1P: EX-CB

Inflow = 0.62 cfs @ 12.04 hrs, Volume= 0.002 af
Outflow = 0.62 cfs @ 12.04 hrs, Volume= 0.002 af, Atten= 0%, Lag= 0.0 min
Primary = 0.62 cfs @ 12.04 hrs, Volume= 0.002 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 196.69' @ 12.04 hrs
Flood Elev= 198.27"

Device Routing Invert OQutlet Devices

#1  Primary 196.27' 12.0" Round Culvert
L=82.2' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 196.27' / 195.69' S=0.0071"'/" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

Primary OutFlow Max=0.58 cfs @ 12.04 hrs HW=196.67" TW=0.00" (Dynamic Tailwater)
1=Culvert (Barrel Controls 0.58 cfs @ 2.91 fps)

Summary for Pond 4P: WQ Swale

Inflow Area = 1.780 ac, 65.49% Impervious, Inflow Depth > 4.78" for 25-yr event
Inflow = 10.22 cfs @ 12.02 hrs, Volume= 0.708 af

Outflow = 9.96 cfs @ 12.04 hrs, Volume= 0.626 af, Atten=2%, Lag= 1.0 min
Primary = 9.96 cfs @ 12.04 hrs, Volume= 0.626 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=212.79' @ 12.04 hrs Surf.Area= 2,828 sf Storage= 4,332 cf

Plug-Flow detention time= 104.9 min calculated for 0.626 af (88% of inflow)
Center-of-Mass det. time= 39.9 min ( 840.3 - 800.3 )

Volume Invert Avail.Storage Storage Description
#1 210.00' 4,944 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
210.00 350 96.0 0 0 350
211.00 1,301 226.0 775 775 3,685
212.00 2,017 248.0 1,646 2,421 4,548
213.00 3,064 286.0 2,522 4,944 6,185
Device Routing Invert Outlet Devices
#1  Primary 212.50' 25.0"long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=9.95 cfs @ 12.04 hrs HW=212.79" TW=0.00' (Dynamic Tailwater)
t _1=Broad-Crested Rectangular Weir (Weir Controls 9.95 cfs @ 1.36 fps)
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Summary for Pond CB-1: CB-1

Inflow Area = 0.256 ac, 54.33% Impervious, Inflow Depth = 4.52" for 25-yr event
Inflow = 157 cfs @ 12.02 hrs, Volume= 0.097 af

Outflow = 1.57 cfs @ 12.02 hrs, Volume= 0.097 af, Atten= 0%, Lag= 0.0 min
Primary = 1.57 cfs @ 12.02 hrs, Volume= 0.097 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=217.31' @ 12.04 hrs
Flood Elev= 218.60'

Device Routing Invert OQutlet Devices

#1  Primary 216.10' 12.0" Round Culvert
L=86.5" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 216.10' / 215.50' S=0.0069 '/' Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=0.99 cfs @ 12.02 hrs HW=217.10' TW=216.97' (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 0.99 cfs @ 1.57 fps)

Summary for Pond CB-10: CB-10

Inflow Area = 1.323 ac, 12.07% Impervious, Inflow Depth = 3.28" for 25-yr event
Inflow = 3.12cfs@ 12.36 hrs, Volume= 0.362 af

Outflow = 3.12cfs@ 12.36 hrs, Volume= 0.362 af, Atten=0%, Lag= 0.0 min
Primary = 3.12cfs @ 12.36 hrs, Volume= 0.362 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=208.32' @ 12.37 hrs
Flood Elev=210.55'

Device Routing Invert Outlet Devices

#1  Primary 206.55' 12.0" Round Culvert
L=156.1" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 206.55' / 205.20' S=0.0086"'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=3.11 cfs @ 12.36 hrs HW=208.31" TW=206.93' (Dynamic Tailwater)
T 1=Culvert (Outlet Controls 3.11 cfs @ 3.95 fps)

Summary for Pond CB-11: CB-11

Inflow Area = 0.064 ac, 84.89% Impervious, Inflow Depth = 5.30" for 25-yr event
Inflow = 0.41cfs @ 12.03 hrs, Volume= 0.028 af

Outflow = 0.41cfs @ 12.03 hrs, Volume= 0.028 af, Atten= 0%, Lag= 0.0 min
Primary = 0.41cfs @ 12.03 hrs, Volume= 0.028 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Peak Elev=206.95' @ 12.40 hrs
Flood Elev=209.90'

Device Routing Invert Outlet Devices

#1  Primary 205.90' 12.0" Round Culvert
L=14.8" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 205.90' / 205.20' S=0.0473'/" Cc=0.900
n=0.012, Flow Area=0.79 sf

Primary OutFlow Max=0.48 cfs @ 12.03 hrs HW=206.62' TW=206.58' (Dynamic Tailwater)
1=Culvert (Outlet Controls 0.48 cfs @ 1.11 fps)

Summary for Pond CB-12: CB-12

Inflow Area = 0.272 ac, 49.80% Impervious, Inflow Depth = 4.41" for 25-yr event
Inflow = 146 cfs @ 12.06 hrs, Volume= 0.100 af

Outflow = 146 cfs @ 12.06 hrs, Volume= 0.100 af, Atten=0%, Lag= 0.0 min
Primary = 146 cfs @ 12.06 hrs, Volume= 0.100 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=201.49' @ 12.04 hrs
Flood Elev= 203.90'

Device Routing Invert Outlet Devices

#1  Primary 199.90' 12.0" Round Culvert
L=27.3' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 199.90'/ 199.00' S=0.0330'/" Cc=0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=1.86 cfs @ 12.06 hrs HW=201.41" TW=201.16' (Dynamic Tailwater)
T _1=Culvert (Inlet Controls 1.86 cfs @ 2.37 fps)

Summary for Pond CB-13: CB-13

Inflow Area = 0.426 ac, 46.12% Impervious, Inflow Depth = 4.30" for 25-yr event
Inflow = 243 cfs@ 12.03 hrs, Volume= 0.153 af

Outflow = 243 cfs@ 12.03 hrs, Volume= 0.153 af, Atten=0%, Lag= 0.0 min
Primary = 243 cfs @ 12.03 hrs, Volume= 0.153 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=201.87' @ 12.04 hrs
Flood Elev=203.00'

Device Routing Invert Outlet Devices

#1  Primary 200.00' 12.0" Round Culvert
L=78.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=200.00' / 199.00' S=0.0128"'/" Cc=0.900
n=0.012, Flow Area= 0.79 sf
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Primary OutFlow Max=2.33 cfs @ 12.03 hrs HW=201.83"' TW=201.35' (Dynamic Tailwater)
1=Culvert (Outlet Controls 2.33 cfs @ 2.96 fps)

Summary for Pond CB-14: CB-14

[58] Hint: Peaked 0.08' above defined flood level

Inflow Area = 0.192 ac, 89.74% Impervious, Inflow Depth = 5.53" for 25-yr event
Inflow = 1.29cfs @ 12.03 hrs, Volume= 0.088 af

Outflow = 1.29cfs @ 12.03 hrs, Volume= 0.088 af, Atten= 0%, Lag= 0.0 min
Primary = 1.22cfs @ 12.01 hrs, Volume= 0.087 af

Secondary = 0.62cfs @ 12.04 hrs, Volume= 0.002 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 199.18' @ 12.04 hrs
Flood Elev= 199.10'

Device Routing Invert Outlet Devices

#1  Primary 196.60' 12.0" Round Culvert
L= 33.4' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 196.60' / 196.45' S=0.0045'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

#2  Secondary 199.10' 2.0" x 2.0" Horiz. Orifice/Grate X 8.00 columns
X 8 rows C=0.600 in 24.0" x 24.0" Grate (44% open area)
Limited to weir flow at low heads

Primary OutFlow Max=0.00 cfs @ 12.01 hrs HW=198.95" TW=199.05' (Dynamic Tailwater)
T _1=Culvert ( Controls 0.00 cfs)

Secondary OutFlow Max=0.58 cfs @ 12.04 hrs HW=199.18' TW=196.67" (Dynamic Tailwater)
T 2=0rifice/Grate (Weir Controls 0.58 cfs @ 0.92 fps)

Summary for Pond CB-2: CB-2

Inflow Area = 0.251 ac, 35.55% Impervious, Inflow Depth = 4.09" for 25-yr event
Inflow = 142 cfs @ 12.02 hrs, Volume= 0.086 af

Outflow = 142 cfs @ 12.02 hrs, Volume= 0.086 af, Atten=0%, Lag= 0.0 min
Primary = 142 cfs @ 12.02 hrs, Volume= 0.086 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=217.09' @ 12.03 hrs
Flood Elev= 217.50'

Device Routing Invert Outlet Devices

#1  Primary 215.00' 12.0" Round Culvert
L=6.8" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=215.00'/ 214.90' S=0.0147'/" Cc=0.900
n=0.012, Flow Area= 0.79 sf
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Primary OutFlow Max=0.62 cfs @ 12.02 hrs HW=216.96' TW=216.93' (Dynamic Tailwater)
1=Culvert (Inlet Controls 0.62 cfs @ 0.79 fps)

Summary for Pond CB-3: CB-3

Inflow Area = 0.347 ac, 55.72% Impervious, Inflow Depth = 4.63" for 25-yr event
Inflow = 2.02cfs @ 12.05 hrs, Volume= 0.134 af

Outflow = 2.02cfs @ 12.05 hrs, Volume= 0.134 af, Atten=0%, Lag= 0.0 min
Primary = 2.02cfs @ 12.05 hrs, Volume= 0.134 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=217.81' @ 12.06 hrs
Flood Elev=218.10'

Device Routing Invert Outlet Devices

#1  Primary 215.60' 12.0" Round Culvert
L=62.3' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 215.60' / 215.28' S=0.0051"/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=1.72 cfs @ 12.05 hrs HW=217.71" TW=217.48" (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 1.72 cfs @ 2.19 fps)

Summary for Pond CB-4: CB-4

Inflow Area = 0.273 ac, 59.64% Impervious, Inflow Depth = 4.63" for 25-yr event
Inflow = 1.56 cfs @ 12.05 hrs, Volume= 0.105 af

Outflow = 1.56 cfs @ 12.05 hrs, Volume= 0.105 af, Atten=0%, Lag= 0.0 min
Primary = 1.56 cfs @ 12.05 hrs, Volume= 0.105 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=217.37' @ 12.06 hrs
Flood Elev= 217.50'

Device Routing Invert Outlet Devices

#1  Primary 215.00' 12.0" Round Culvert
L=11.5" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=215.00'/ 214.90' S=0.0087'/' Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=1.54 cfs @ 12.05 hrs HW=217.36' TW=217.19' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 1.54 cfs @ 1.96 fps)
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Summary for Pond CB-5: CB-5

Inflow Area = 0.122 ac,100.00% Impervious, Inflow Depth = 5.76" for 25-yr event
Inflow = 0.85cfs @ 12.02 hrs, Volume= 0.059 af

Outflow = 0.85cfs @ 12.02 hrs, Volume= 0.059 af, Atten= 0%, Lag= 0.0 min
Primary = 0.85cfs @ 12.02 hrs, Volume= 0.059 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=216.34' @ 12.04 hrs
Flood Elev= 217.25'

Device Routing Invert OQutlet Devices

#1  Primary 214.75" 12.0" Round Culvert
L=42.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 214.75' / 214.35' S=0.0095'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=0.00 cfs @ 12.02 hrs HW=216.26" TW=216.27' (Dynamic Tailwater)
T _1=Culvert ( Controls 0.00 cfs)

Summary for Pond CB-6: CB-6

Inflow Area = 1.101 ac, 17.37% Impervious, Inflow Depth = 3.58" for 25-yr event
Inflow = 287 cfs@ 12.34 hrs, Volume= 0.328 af

Outflow = 2.87 cfs@ 12.34 hrs, Volume= 0.328 af, Atten=0%, Lag= 0.0 min
Primary = 2.87 cfs@ 12.34 hrs, Volume= 0.328 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=216.98' @ 12.37 hrs
Flood Elev=218.15'

Device Routing Invert Outlet Devices

#1  Primary 215.15'" 12.0" Round Culvert
L=74.3' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=215.15'/ 214.75' S=0.0054"'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=2.80 cfs @ 12.34 hrs HW=216.92' TW=216.23' (Dynamic Tailwater)
T 1=Culvert (Outlet Controls 2.80 cfs @ 3.57 fps)

Summary for Pond CB-7: CB-7

Inflow Area = 0.089 ac, 87.84% Impervious, Inflow Depth = 5.41" for 25-yr event
Inflow = 0.61cfs @ 12.01 hrs, Volume= 0.040 af

Outflow = 0.61cfs@ 12.01 hrs, Volume= 0.040 af, Atten= 0%, Lag= 0.0 min
Primary = 0.61cfs @ 12.01 hrs, Volume= 0.040 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs



18-20 Ayers Village Rd - Methuen, MA

4660 Post Drain Type lll 24-hr 25-yr Rainfall=6.00"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 30

Peak Elev=215.73' @ 12.40 hrs
Flood Elev= 217.85'

Device Routing Invert Outlet Devices

#1  Primary 214.35' 12.0" Round Culvert
L=7.7" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=214.35'/ 214.25' S=0.0130"'/" Cc=0.900
n=0.012, Flow Area=0.79 sf

Primary OutFlow Max=0.55 cfs @ 12.01 hrs HW=214.93' TW=214.86' (Dynamic Tailwater)
1=Culvert (Outlet Controls 0.55 cfs @ 1.67 fps)

Summary for Pond CB-8: CB-8

Inflow Area = 0.271 ac, 77.84% Impervious, Inflow Depth = 5.18" for 25-yr event
Inflow = 1.76 cfs @ 12.03 hrs, Volume= 0.117 af

Outflow = 1.76 cfs @ 12.03 hrs, Volume= 0.117 af, Atten= 0%, Lag= 0.0 min
Primary = 1.76 cfs @ 12.03 hrs, Volume= 0.117 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=209.26' @ 12.03 hrs
Flood Elev=211.25'

Device Routing Invert Outlet Devices

#1  Primary 208.25' 12.0" Round Culvert
L=24.1" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 208.25' / 207.75" S=0.0207'/' Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=1.76 cfs @ 12.03 hrs HW=209.26' TW=209.02' (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 1.76 cfs @ 2.77 fps)

Summary for Pond CB-9: CB-9

Inflow Area = 0.200 ac, 69.61% Impervious, Inflow Depth = 4.96" for 25-yr event
Inflow = 1.29cfs @ 12.02 hrs, Volume= 0.083 af

Outflow = 1.29 cfs @ 12.02 hrs, Volume= 0.083 af, Atten=0%, Lag= 0.0 min
Primary = 1.29 cfs @ 12.02 hrs, Volume= 0.083 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=209.79' @ 12.03 hrs
Flood Elev=212.15'

Device Routing Invert Outlet Devices

#1  Primary 209.15' 12.0" Round Culvert
L=94.5" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 209.15' / 207.75' S=0.0148"'/" Cc=0.900
n=0.012, Flow Area= 0.79 sf




18-20 Ayers Village Rd - Methuen, MA

4660 Post Drain Type lll 24-hr 25-yr Rainfall=6.00"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 31

Primary OutFlow Max=1.26 cfs @ 12.02 hrs HW=209.78' TW=209.02' (Dynamic Tailwater)
1=Culvert (Outlet Controls 1.26 cfs @ 3.44 fps)

Summary for Pond DMH-1: DMH-1

Inflow Area = 0.256 ac, 54.33% Impervious, Inflow Depth = 4.52" for 25-yr event
Inflow = 157 cfs @ 12.02 hrs, Volume= 0.097 af

Outflow = 157 cfs @ 12.02 hrs, Volume= 0.097 af, Atten= 0%, Lag= 0.0 min
Primary = 1.57 cfs @ 12.02 hrs, Volume= 0.097 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=217.13' @ 12.03 hrs
Flood Elev= 218.90'

Device Routing Invert Outlet Devices

#1  Primary 215.40' 12.0" Round Culvert
L=63.8" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 215.40' / 214.90' S=0.0078'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=0.90 cfs @ 12.02 hrs HW=216.97' TW=216.91' (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 0.90 cfs @ 1.14 fps)

Summary for Pond DMH-10: DMH-10

Inflow Area = 3.645 ac, 24.52% Impervious, Inflow Depth > 3.63" for 25-yr event
Inflow = 5.68 cfs @ 12.46 hrs, Volume= 1.103 af

Outflow = 5.68 cfs @ 12.46 hrs, Volume= 1.103 af, Atten=0%, Lag= 0.0 min
Primary = 5.68 cfs @ 12.46 hrs, Volume= 1.103 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=209.20' @ 12.46 hrs
Flood Elev=211.85'

Device Routing Invert Outlet Devices

#1  Primary 207.65' 15.0" Round Culvert
L= 158.6' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 207.65' / 205.20' S=0.0154"/" Cc=0.900
n=0.012, Flow Area= 1.23 sf

Primary OutFlow Max=5.68 cfs @ 12.46 hrs HW=209.20' TW=206.90' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 5.68 cfs @ 4.63 fps)
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Summary for Pond DMH-11: DMH-11

[80] Warning: Exceeded Pond CB-11 by 0.04' @ 12.24 hrs (0.49 cfs 0.009 af)

Inflow Area = 5.146 ac, 23.75% Impervious, Inflow Depth > 3.61" for 25-yr event
Inflow = 891 cfs@ 12.39 hrs, Volume= 1.548 af

Outflow = 8.91cfs @ 12.39 hrs, Volume= 1.548 af, Atten=0%, Lag= 0.0 min
Primary = 8.91cfs @ 12.39 hrs, Volume= 1.548 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 206.95' @ 12.39 hrs
Flood Elev= 209.10'

Device Routing Invert Outlet Devices

#1  Primary 205.10' 18.0" Round Culvert
L=125.6" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 205.10' / 199.00' S=0.0486"'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

Primary OutFlow Max=8.91 cfs @ 12.39 hrs HW=206.95" TW=201.00" (Dynamic Tailwater)
1=Culvert (Inlet Controls 8.91 cfs @ 5.04 fps)

Summary for Pond DMH-12: DMH-12

[80] Warning: Exceeded Pond CB-12 by 0.10' @ 12.00 hrs (1.17 cfs 0.004 af)

Inflow Area = 5.844 ac, 26.60% Impervious, Inflow Depth > 3.70" for 25-yr event
Inflow = 1110 cfs @ 12.03 hrs, Volume= 1.800 af

Outflow = 11.10cfs @ 12.03 hrs, Volume= 1.800 af, Atten=0%, Lag= 0.0 min
Primary = 11.10cfs @ 12.03 hrs, Volume= 1.800 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=201.35' @ 12.03 hrs
Flood Elev=203.80'

Device Routing Invert Outlet Devices

#1  Primary 198.90' 18.0" Round Culvert
L=113.4" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 198.90' / 196.45' S=0.0216"'/" Cc=0.900
n=0.012, Flow Area= 1.77 sf

Primary OutFlow Max=11.07 cfs @ 12.03 hrs HW=201.34' TW=199.13" (Dynamic Tailwater)
1=Culvert (Inlet Controls 11.07 cfs @ 6.27 fps)
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Summary for Pond DMH-13: DMH-13 (FD)

[80] Warning: Exceeded Pond CB-14 by 0.13' @ 12.00 hrs (1.37 cfs 0.015 af)

Inflow Area = 6.036 ac, 28.60% Impervious, Inflow Depth > 3.75" for 25-yr event
Inflow = 11.89 cfs @ 12.03 hrs, Volume= 1.887 af

Outflow = 11.89 cfs @ 12.03 hrs, Volume= 1.887 af, Atten=0%, Lag= 0.0 min
Primary = 11.89 cfs @ 12.03 hrs, Volume= 1.887 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 199.15' @ 12.03 hrs
Flood Elev= 200.15'

Device Routing Invert Outlet Devices

#1  Primary 196.45" 18.0" Round Culvert
L=49.7" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 196.45'/ 195.90' S=0.0111"/" Cc=0.900
n=0.012, Flow Area= 1.77 sf

Primary OutFlow Max=11.87 cfs @ 12.03 hrs HW=199.15" TW=0.00" (Dynamic Tailwater)
1=Culvert (Inlet Controls 11.87 cfs @ 6.72 fps)

Summary for Pond DMH-2: DMH-2

[80] Warning: Exceeded Pond CB-2 by 0.08' @ 11.97 hrs (1.10 cfs 0.006 af)
[80] Warning: Exceeded Pond DMH-1 by 0.02' @ 12.00 hrs (0.46 cfs 0.001 af)

Inflow Area = 0.508 ac, 45.03% Impervious, Inflow Depth = 4.31" for 25-yr event
Inflow = 299 cfs @ 12.02 hrs, Volume= 0.182 af

Outflow = 299 cfs @ 12.02 hrs, Volume= 0.182 af, Atten=0%, Lag= 0.0 min
Primary = 299 cfs @ 12.02 hrs, Volume= 0.182 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=216.96' @ 12.02 hrs
Flood Elev= 217.65'

Device Routing Invert Outlet Devices

#1  Primary 214.80' 12.0" Round Culvert
L=64.4" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=214.80'/ 214.35' S=0.0070'/" Cc=0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=2.84 cfs @ 12.02 hrs HW=216.92' TW=216.26' (Dynamic Tailwater)
1=Culvert (Outlet Controls 2.84 cfs @ 3.62 fps)
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Summary for Pond DMH-3: DMH-3

Inflow Area = 0.577 ac, 73.35% Impervious, Inflow Depth = 5.08" for 25-yr event
Inflow = 3.34cfs@ 12.03 hrs, Volume= 0.244 af

Outflow = 3.34 cfs@ 12.03 hrs, Volume= 0.244 af, Atten= 0%, Lag= 0.0 min
Primary = 3.34 cfs @ 12.03 hrs, Volume= 0.244 of

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=217.51' @ 12.05 hrs
Flood Elev=219.00'

Device Routing Invert OQutlet Devices

#1  Primary 215.28' 15.0" Round Culvert
L=76.7" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 215.28' / 214.90' S=0.0050'/" Cc= 0.900
n=0.012, Flow Area= 1.23 sf

Primary OutFlow Max=2.57 cfs @ 12.03 hrs HW=217.26' TW=217.06' (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 2.57 cfs @ 2.09 fps)

Summary for Pond DMH-4: DMH-4

[80] Warning: Exceeded Pond CB-4 by 0.07' @ 12.00 hrs (1.02 cfs 0.006 af)

Inflow Area = 0.849 ac, 68.95% Impervious, Inflow Depth = 4.93" for 25-yr event
Inflow = 484 cfs @ 12.04 hrs, Volume= 0.349 af

Outflow = 484 cfs @ 12.04 hrs, Volume= 0.349 af, Atten=0%, Lag= 0.0 min
Primary = 4.84 cfs @ 12.04 hrs, Volume= 0.349 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=217.20' @ 12.05 hrs
Flood Elev=217.95'

Device Routing Invert Outlet Devices

#1  Primary 214.90' 18.0" Round Culvert
L=26.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=214.90'/ 214.75' S=0.0058"'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

Primary OutFlow Max=4.54 cfs @ 12.04 hrs HW=217.16' TW=216.88' (Dynamic Tailwater)
1=Culvert (Inlet Controls 4.54 cfs @ 2.57 fps)

Summary for Pond DMH-5: DMH-5

Inflow Area = 1.151 ac, 70.86% Impervious, Inflow Depth > 4.88" for 25-yr event
Inflow = 6.51 cfs @ 12.04 hrs, Volume= 0.468 af

Outflow = 6.51 cfs @ 12.04 hrs, Volume= 0.468 af, Atten= 0%, Lag= 0.0 min
Primary = 6.51 cfs @ 12.04 hrs, Volume= 0.468 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Peak Elev=216.88' @ 12.04 hrs
Flood Elev=218.15'

Device Routing Invert Outlet Devices

#1  Primary 214.65' 18.0" Round Culvert
L=55.5" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=214.65'/ 214.35' S=0.0054"'/" Cc=0.900
n=0.012, Flow Area= 1.77 sf

Primary OutFlow Max=6.52 cfs @ 12.04 hrs HW=216.88"' TW=216.29' (Dynamic Tailwater)
1=Culvert (Inlet Controls 6.52 cfs @ 3.69 fps)

Summary for Pond DMH-6: DMH-6 (FD)

[80] Warning: Exceeded Pond CB-5 by 0.06' @ 11.98 hrs (0.92 cfs 0.006 af)

Inflow Area = 1.780 ac, 65.49% Impervious, Inflow Depth > 4.78" for 25-yr event
Inflow = 10.22 cfs @ 12.02 hrs, Volume= 0.708 af

Outflow = 10.22 cfs @ 12.02 hrs, Volume= 0.708 af, Atten=0%, Lag= 0.0 min
Primary = 10.22 cfs @ 12.02 hrs, Volume= 0.708 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=216.30' @ 12.03 hrs
Flood Elev=218.15'

Device Routing Invert Outlet Devices

#1  Primary 214.35' 24.0" Round Culvert
L=24.9" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 214.35' / 214.20' S=0.0060'/" Cc= 0.900
n=0.012, Flow Area= 3.14 sf

Primary OutFlow Max=10.03 cfs @ 12.02 hrs HW=216.29' TW=215.84" (Dynamic Tailwater)
1=Culvert (Inlet Controls 10.03 cfs @ 3.22 fps)

Summary for Pond DMH-7: DMH-7

Inflow Area = 1.780 ac, 65.49% Impervious, Inflow Depth > 4.78" for 25-yr event
Inflow = 10.22 cfs @ 12.02 hrs, Volume= 0.708 af

Outflow = 10.22 cfs @ 12.02 hrs, Volume= 0.708 af, Atten=0%, Lag= 0.0 min
Primary = 10.22 cfs @ 12.02 hrs, Volume= 0.708 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=215.84' @ 12.02 hrs
Flood Elev=218.20'

Device Routing Invert Outlet Devices

#1  Primary 214.10' 24.0" Round Culvert
L=7.9" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=214.10'/ 214.00' S=0.0127'/" Cc=0.900
n=0.012, Flow Area= 3.14 sf
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Primary OutFlow Max=10.18 cfs @ 12.02 hrs HW=215.84' TW=212.79' (Dynamic Tailwater)
1=Culvert (Barrel Controls 10.18 cfs @ 4.69 fps)

Summary for Pond DMH-8: DMH-8

Inflow Area = 1.101 ac, 17.37% Impervious, Inflow Depth = 3.58" for 25-yr event
Inflow = 2.87 cfs @ 12.34 hrs, Volume= 0.328 af

Outflow = 2.87 cfs @ 12.34 hrs, Volume= 0.328 af, Atten= 0%, Lag= 0.0 min
Primary = 287 cfs @ 12.34 hrs, Volume= 0.328 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=216.29' @ 12.39 hrs
Flood Elev= 218.90'

Device Routing Invert Outlet Devices

#1  Primary 214.65' 12.0" Round Culvert
L=51.5" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 214.65' / 214.25' S=0.0078'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=2.80 cfs @ 12.34 hrs HW=216.23"' TW=215.66' (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 2.80 cfs @ 3.57 fps)

Summary for Pond DMH-9: DMH-9 (FD)

[80] Warning: Exceeded Pond CB-7 by 0.09' @ 12.29 hrs (1.15 cfs 0.012 af)

Inflow Area = 1.190 ac, 22.64% Impervious, Inflow Depth = 3.72" for 25-yr event
Inflow = 3.02cfs@ 12.33 hrs, Volume= 0.369 af

Outflow = 3.02cfs@ 12.33 hrs, Volume= 0.369 af, Atten=0%, Lag= 0.0 min
Primary = 3.02cfs @ 12.33 hrs, Volume= 0.369 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=215.73' @ 12.39 hrs
Flood Elev=218.05'

Device Routing Invert Outlet Devices

#1  Primary 214.15'" 12.0" Round Culvert
L=82.5" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=214.15'/ 213.50' S=0.0079'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=2.97 cfs @ 12.33 hrs HW=215.65" TW=214.83' (Dynamic Tailwater)
1=Culvert (Outlet Controls 2.97 cfs @ 3.78 fps)



18-20 Ayers Village Rd - Methuen, MA

4660 Post Drain Type lll 24-hr 25-yr Rainfall=6.00"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 37

Summary for Pond EX. DMH: EX. DMH

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.036 ac, 28.60% Impervious, Inflow Depth > 3.75" for 25-yr event
Inflow = 12.38 cfs @ 12.03 hrs, Volume= 1.889 af
Primary = 12.38 cfs @ 12.03 hrs, Volume= 1.889 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Summary for Pond OCS-1: Detention Basin-1

Inflow Area = 0.301 ac, 76.25% Impervious, Inflow Depth = 5.13" for 25-yr event

Inflow = 2.03cfs@ 12.00 hrs, Volume= 0.129 af

Outflow = 1.68 cfs @ 12.03 hrs, Volume= 0.118 af, Atten=17%, Lag= 1.9 min
Primary = 1.68 cfs @ 12.03 hrs, Volume= 0.118 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=217.80' @ 12.03 hrs Surf.Area= 1,294 sf Storage= 1,565 cf
Flood Elev=218.00" Surf.Area= 1,401 sf Storage= 1,840 cf

Plug-Flow detention time= 193.9 min calculated for 0.118 af (92% of inflow)
Center-of-Mass det. time= 152.3 min ( 916.6 - 764.3 )

Volume Invert Avail.Storage Storage Description
#1 216.00' 1,840 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
216.00 487 133.0 0 0 487
217.00 916 152.0 690 690 941
218.00 1,401 171.0 1,150 1,840 1,455
Device Routing Invert Outlet Devices
#1  Primary 216.00' 12.0" Round Culvert

L=94.6" CPP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert=216.00'/ 214.75' S=0.0132"'/" Cc=0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area= 0.79 sf
#2  Device 1 216.00' 1.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Device 1 217.50' 12.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=1.67 cfs @ 12.03 hrs HW=217.80' TW=216.87' (Dynamic Tailwater)
T 1=Culvert (Passes 1.67 cfs of 3.02 cfs potential flow)

2=0Orifice/Grate (Orifice Controls 0.03 cfs @ 4.63 fps)

3=Orifice/Grate (Weir Controls 1.65 cfs @ 1.78 fps)
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Summary for Pond OCS-2: Bioretention Area

Inflow Area = 3.058 ac, 14.01% Impervious, Inflow Depth = 3.47" for 25-yr event

Inflow = 714 cfs @ 12.33 hrs, Volume= 0.885 af

Outflow = 519 cfs @ 12.55 hrs, Volume= 0.848 af, Atten=27%, Lag= 13.2 min
Primary = 519 cfs @ 12.55 hrs, Volume= 0.848 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=215.09' @ 12.55 hrs Surf.Area= 4,405 sf Storage= 8,688 cf
Flood Elev= 216.00" Surf.Area= 5,475 sf Storage= 13,182 cf

Plug-Flow detention time= 67.0 min calculated for 0.848 af (96% of inflow)
Center-of-Mass det. time= 43.3 min ( 873.5-830.2)

Volume Invert Avail.Storage Storage Description
#1 212.00' 13,182 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
212.00 1,378 179.0 0 0 1,378
214.00 3,279 328.0 4,522 4,522 7,411
216.00 5,475 354.0 8,661 13,182 8,978
Device Routing Invert Outlet Devices
#1  Primary 208.50' 15.0" Round Culvert

L=60.5" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 208.50' / 207.75' S=0.0124"'/" Cc=0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf

#2  Device 1 212.90' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Device 1 214.00' 12.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Primary 215.75" 2.0" x 2.0" Horiz. Orifice/Grate X 8.00 columns

X 8 rows C=0.600 in 24.0" x 24.0" Grate (44% open area)
Limited to weir flow at low heads

Primary OutFlow Max=5.19 cfs @ 12.55 hrs HW=215.09' TW=209.17' (Dynamic Tailwater)

=Culvert (Passes 5.19 cfs of 14.37 cfs potential flow)
2=Orifice/Grate (Orifice Controls 2.29 cfs @ 6.56 fps)

3=Orifice/Grate (Orifice Controls 2.90 cfs @ 3.69 fps)
=Orifice/Grate ( Controls 0.00 cfs)

Summary for Pond RG-1: Rain Guardian-1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.159 ac,100.00% Impervious, Inflow Depth = 5.76" for 25-yr event
Inflow = 1.12cfs @ 12.01 hrs, Volume= 0.076 af
Primary = 1.12cfs @ 12.01 hrs, Volume= 0.076 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Link DP-1: Design Point #1

Inflow Area = 9.802 ac, 21.91% Impervious, Inflow Depth > 3.65" for 25-yr event
Inflow = 18.89 cfs @ 12.39 hrs, Volume= 2.981 af
Primary = 18.89 cfs @ 12.39 hrs, Volume= 2.981 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Summary for Link DP-2: Design Point #2

Inflow Area = 8.399 ac, 17.55% Impervious, Inflow Depth > 3.90" for 25-yr event
Inflow = 20.03cfs @ 12.29 hrs, Volume= 2.729 af
Primary = 20.03cfs @ 12.29 hrs, Volume= 2.729 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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

Subcatchment 1S:

Subcatchment 2S:

Subcatchment 3S:

Subcatchment 4S:

Subcatchment 5S:

Subcatchment 6S:

Subcatchment 7S:

Subcatchment 8S:

Subcatchment 9S

Subcatchment 10S:

Subcatchment 11S:

Subcatchment 12S:

Subcatchment 13S:

Subcatchment 14S:

Subcatchment 15S:

Subcatchment 16S:

Subcat 1S Runoff Area=3.766 ac  11.18% Impervious Runoff Depth=1.13"
Flow Length=950" Tc=29.6 min CN=77 Runoff=2.75 cfs 0.356 af

Subcat 2S Runoff Area=4.931 ac  6.25% Impervious Runoff Depth=1.52"
Flow Length=1,182" Tc=28.0 min CN=83 Runoff=5.10 cfs 0.624 af

Subcat 3S Runoff Area=1.688 ac 0.00% Impervious Runoff Depth=0.86"
Flow Length=375" Tc=12.6 min CN=72 Runoff=1.25 cfs 0.121 af

Subcat 4S Runoff Area=0.256 ac 54.33% Impervious Runoff Depth=1.82"

Flow Length=100" Slope=0.0150"" Tc=1.0 min CN=87 Runoff=0.65 cfs 0.039 af

Subcat 5S
Flow Length=120'

Runoff Area=0.251 ac  35.55% Impervious Runoff Depth=1.52"
Slope=0.0150"/" Tc=1.1 min CN=83 Runoff=0.53 cfs 0.032 af

Roof Runoff Area=0.230 ac  100.00% Impervious Runoff Depth=2.86"
Tc=0.1 min CN=98 Runoff=0.84 cfs 0.055 af

Subcat 7S Runoff Area=0.273 ac  59.64% Impervious Runoff Depth=1.90"
Flow Length=61" Slope=0.0200"/" Tc=3.5min CN=88 Runoff=0.66 cfs 0.043 af

Subcat 8S Runoff Area=0.347 ac  55.72% Impervious Runoff Depth=1.90"
Flow Length=167' Tc=3.1 min CN=88 Runoff=0.86 cfs 0.055 af

Subcat 9S Runoff Area=0.122 ac  100.00% Impervious Runoff Depth=2.86"

Flow Length=165" Slope=0.0190"" Tc=1.2min CN=98 Runoff=0.43 cfs 0.029 af

Roof Runoff Area=0.186 ac  61.62% Impervious Runoff Depth=1.98"
Tc=0.1 min CN=89 Runoff=0.53 cfs 0.031 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=2.86"
Tc=0.1 min CN=98 Runoff=0.42 cfs 0.027 af

Subcat 12S Runoff Area=1.101 ac  17.37% Impervious Runoff Depth=1.19"
Flow Length=638" Tc=24.4 min CN=78 Runoff=0.93 cfs 0.110 af
Subcat 13S Runoff Area=0.271 ac  77.84% Impervious Runoff Depth=2.34"
Flow Length=153" Tc=2.2 min CN=93 Runoff=0.83 cfs 0.053 af
Subcat 14S Runoff Area=0.159 ac  100.00% Impervious Runoff Depth=2.86"
Flow Length=100" Tc=0.9 min CN=98 Runoff=0.57 cfs 0.038 af

Subcat 15S Runoff Area=0.089 ac 87.84% Impervious Runoff Depth=2.54"

Flow Length=80" Slope=0.0150""" Tc=0.9 min CN=95 Runoff=0.30 cfs 0.019 af
Subcat 16S Runoff Area=1.709 ac  0.00% Impervious Runoff Depth=0.91"
Flow Length=669"' Tc=23.9 min CN=73 Runoff=1.06 cfs 0.130 af
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Subcatchment 17S:

Subcatchment 18S:

Subcatchment 19S:

Subcatchment 20S:

Subcatchment 21S:

Subcatchment 22S:

Subcatchment 23S:

Subcatchment 24S:

Pond 1P: EX-CB

Pond 4P: WQ Swale

Pond CB-1: CB-1

Pond CB-10: CB-10

Pond CB-11: CB-11

Pond CB-12: CB-12

Pond CB-13: CB-13

Pond CB-14: CB-14

Pond CB-2: CB-2

Subcat 17S Runoff Area=0.200 ac  69.61% Impervious Runoff Depth=2.16"

Flow Length=120" Tc=1.5 min CN=91 Runoff=0.59 cfs 0.036 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=2.86"
Tc=0.1 min CN=98 Runoff=0.42 cfs 0.027 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=2.86"
Tc=0.1 min CN=98 Runoff=0.42 cfs 0.027 af

Subcat 20S Runoff Area=1.323 ac  12.07% Impervious Runoff Depth=1.02"
Flow Length=758" Tc=25.0 min CN=75 Runoff=0.92 cfs 0.112 af

Subcat 21S Runoff Area=0.064 ac 84.89% Impervious Runoff Depth=2.44"
Flow Length=51" Slope=0.0300"/" Tc=2.4 min CN=94 Runoff=0.20 cfs 0.013 af
Subcat 22S Runoff Area=0.272 ac  49.80% Impervious Runoff Depth=1.74"
Flow Length=223"' Tc=4.2 min CN=86 Runoff=0.59 cfs 0.039 af

Subcat 23S Runoff Area=0.426 ac  46.12% Impervious Runoff Depth=1.66"
Flow Length=153" Tc=2.1 min CN=85 Runoff=0.96 cfs 0.059 af

Subcat 24S Runoff Area=0.192 ac  89.74% Impervious Runoff Depth=2.64"

Flow Length=231" Tc=2.0 min CN=96 Runoff=0.64 cfs 0.042 af

Peak Elev=196.27" Inflow=0.00 cfs 0.000 af

12.0" Round Culvert n=0.012 L=82.2' S=0.0071"/" Outflow=0.00 cfs 0.000 af
Peak Elev=212.65" Storage=3,928 cf Inflow=3.76 cfs 0.305 af

Outflow=3.45 cfs 0.223 af

Peak Elev=216.54" Inflow=0.65 cfs 0.039 af

12.0" Round Culvert n=0.012 L=86.5" S=0.0069'/' Outflow=0.65 cfs 0.039 af
Peak Elev=207.05" Inflow=0.92 cfs 0.112 af

12.0" Round Culvert n=0.012 L=156.1" S=0.0086"/" Outflow=0.92 cfs 0.112 af
Peak Elev=206.12" Inflow=0.20 cfs 0.013 af

12.0" Round Culvert n=0.012 L=14.8" S=0.0473"/" Outflow=0.20 cfs 0.013 af
Peak Elev=200.29' Inflow=0.59 cfs 0.039 af

12.0" Round Culvert n=0.012 L=27.3' S=0.0330"/" Outflow=0.59 cfs 0.039 af
Peak Elev=200.53" Inflow=0.96 cfs 0.059 af

12.0" Round Culvert n=0.012 L=78.0' S=0.0128"/" Outflow=0.96 cfs 0.059 af
Peak Elev=197.56" Inflow=0.64 cfs 0.042 af

Primary=0.64 cfs 0.042 af Secondary=0.00 cfs 0.000 af Outflow=0.64 cfs 0.042 af
Peak Elev=215.66" Inflow=0.53 cfs 0.032 af

12.0" Round Culvert n=0.012 L=6.8"' S=0.0147"/" Outflow=0.53 cfs 0.032 af
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Pond CB-3: CB-3 Peak Elev=216.31" Inflow=0.86 cfs 0.055 af

12.0" Round Culvert n=0.012 L=62.3' S=0.0051"/" Outflow=0.86 cfs 0.055 af

Pond CB-4: CB-4 Peak Elev=215.87" Inflow=0.66 cfs 0.043 af
12.0" Round Culvert n=0.012 L=11.5" S=0.0087'/' Outflow=0.66 cfs 0.043 af

Pond CB-5: CB-5 Peak Elev=215.42" Inflow=0.43 cfs 0.029 af
12.0" Round Culvert n=0.012 L=42.0' S=0.0095"'/" Outflow=0.43 cfs 0.029 af

Pond CB-6: CB-6 Peak Elev=215.71" Inflow=0.93 cfs 0.110 af
12.0" Round Culvert n=0.012 L=74.3' S=0.0054"'/" Outflow=0.93 cfs 0.110 af

Pond CB-7: CB-7 Peak Elev=214.68' Inflow=0.30 cfs 0.019 af
12.0" Round Culvert n=0.012 L=7.7' S=0.0130"'/" Outflow=0.30 cfs 0.019 af

Pond CB-8: CB-8 Peak Elev=208.72' Inflow=0.83 cfs 0.053 af
12.0" Round Culvert n=0.012 L=24.1' S=0.0207 '/' Outflow=0.83 cfs 0.053 af

Pond CB-9: CB-9 Peak Elev=209.53" Inflow=0.59 cfs 0.036 af
12.0" Round Culvert n=0.012 L=94.5' S=0.0148"'/" Outflow=0.59 cfs 0.036 af

Pond DMH-1: DMH-1 Peak Elev=215.91" Inflow=0.65 cfs 0.039 af
12.0" Round Culvert n=0.012 L=63.8' S=0.0078'/" Outflow=0.65 cfs 0.039 af

Pond DMH-10: DMH-10 Peak Elev=208.30" Inflow=1.77 cfs 0.375 af
15.0" Round Culvert n=0.012 L=158.6' S=0.0154"'/" Outflow=1.77 cfs 0.375 af

Pond DMH-11: DMH-11 Peak Elev=205.84' Inflow=2.57 cfs 0.528 af
18.0" Round Culvert n=0.012 L=125.6' S=0.0486"'/" Outflow=2.57 cfs 0.528 af

Pond DMH-12: DMH-12 Peak Elev=199.87' Inflow=4.03 cfs 0.627 af
18.0" Round Culvert n=0.012 L=113.4' S=0.0216"'/" Outflow=4.03 cfs 0.627 af

Pond DMH-13: DMH-13 (FD) Peak Elev=197.52" Inflow=4.67 cfs 0.669 af
18.0" Round Culvert n=0.012 L=49.7' S=0.0111"" Outflow=4.67 cfs 0.669 af

Pond DMH-2: DMH-2 Peak Elev=215.61" Inflow=1.18 cfs 0.071 af
12.0" Round Culvert n=0.012 L=64.4' S=0.0070"'/" Outflow=1.18 cfs 0.071 af

Pond DMH-3: DMH-3 Peak Elev=216.11" Inflow=1.53 cfs 0.110 af
15.0" Round Culvert n=0.012 L=76.7' S=0.0050"'/" Outflow=1.53 cfs 0.110 af

Pond DMH-4: DMH-4 Peak Elev=215.83' Inflow=2.16 cfs 0.153 af
18.0" Round Culvert n=0.012 L=26.0' S=0.0058'/" Outflow=2.16 cfs 0.153 af

Pond DMH-5: DMH-5 Peak Elev=215.62' Inflow=2.19 cfs 0.205 af
18.0" Round Culvert n=0.012 L=55.5' S=0.0054'/" Outflow=2.19 cfs 0.205 af

Pond DMH-6: DMH-6 (FD) Peak Elev=215.38" Inflow=3.76 cfs 0.305 af
24.0" Round Culvert n=0.012 L=24.9' S=0.0060'/" Outflow=3.76 cfs 0.305 af
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Pond DMH-7: DMH-7 Peak Elev=215.06" Inflow=3.76 cfs 0.305 af
24.0" Round Culvert n=0.012 L=7.9' S=0.0127'/" Outflow=3.76 cfs 0.305 af

Pond DMH-8: DMH-8 Peak Elev=215.18" Inflow=0.93 cfs 0.110 af
12.0" Round Culvert n=0.012 L=51.5" S=0.0078'/" Outflow=0.93 cfs 0.110 af

Pond DMH-9: DMH-9 (FD) Peak Elev=214.68" Inflow=1.00 cfs 0.128 af
12.0" Round Culvert n=0.012 L=82.5" S=0.0079'/" Outflow=1.00 cfs 0.128 af

Pond EX. DMH: EX. DMH Inflow=4.67 cfs 0.669 af
Primary=4.67 cfs 0.669 af

Pond OCS-1: Detention Basin-1 Peak Elev=217.55' Storage=1,264 cf Inflow=0.94 cfs 0.058 af
Outflow=0.15 cfs 0.052 af

Pond OCS-2: Bioretention Area Peak Elev=213.79" Storage=3,867 cf Inflow=2.18 cfs 0.296 af
Outflow=1.26 cfs 0.259 af

Pond RG-1: Rain Guardian-1 Inflow=0.57 cfs 0.038 af
Primary=0.57 cfs 0.038 af

Link DP-1: Design Point #1 Inflow=5.72 cfs 1.025 af
Primary=5.72 cfs 1.025 af

Link DP-2: Design Point #2 Inflow=7.18 cfs 0.969 af
Primary=7.18 cfs 0.969 af

Total Runoff Area = 18.201 ac Runoff Volume = 2.118 af Average Runoff Depth = 1.40"

80.10% Pervious = 14.580 ac

19.90% Impervious = 3.622 ac
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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

Subcatchment 1S:

Subcatchment 2S:

Subcatchment 3S:

Subcatchment 4S:

Subcatchment 5S:

Subcatchment 6S:

Subcatchment 7S:

Subcatchment 8S:

Subcatchment 9S

Subcatchment 10S:

Subcatchment 11S:

Subcatchment 12S:

Subcatchment 13S:

Subcatchment 14S:

Subcatchment 15S:

Subcatchment 16S:

Subcat 1S Runoff Area=3.766 ac  11.18% Impervious Runoff Depth=2.38"
Flow Length=950" Tc=29.6 min CN=77 Runoff=5.97 cfs 0.748 af

Subcat 2S Runoff Area=4.931 ac  6.25% Impervious Runoff Depth=2.91"
Flow Length=1,182" Tc=28.0 min CN=83 Runoff=9.80 cfs 1.197 af

Subcat 3S Runoff Area=1.688 ac 0.00% Impervious Runoff Depth=1.98"
Flow Length=375" Tc=12.6 min CN=72 Runoff=3.10 cfs 0.278 af

Subcat 4S Runoff Area=0.256 ac 54.33% Impervious Runoff Depth=3.29"

Flow Length=100" Slope=0.0150"" Tc=1.0 min CN=87 Runoff=1.16 cfs 0.070 af

Subcat 5S
Flow Length=120'

Runoff Area=0.251 ac  35.55% Impervious Runoff Depth=2.91"
Slope=0.0150"/" Tc=1.1 min CN=83 Runoff=1.02 cfs 0.061 af

Roof Runoff Area=0.230 ac  100.00% Impervious Runoff Depth=4.47"
Tc=0.1 min CN=98 Runoff=1.29 cfs 0.086 af

Subcat 7S Runoff Area=0.273 ac  59.64% Impervious Runoff Depth=3.39"
Flow Length=61" Slope=0.0200"/" Tc=3.5min CN=88 Runoff=1.16 cfs 0.077 af

Subcat 8S Runoff Area=0.347 ac  55.72% Impervious Runoff Depth=3.39"
Flow Length=167' Tc=3.1 min CN=88 Runoff=1.50 cfs 0.098 af

Subcat 9S Runoff Area=0.122 ac  100.00% Impervious Runoff Depth=4.47"

Flow Length=165" Slope=0.0190"" Tc=1.2 min CN=98 Runoff=0.66 cfs 0.045 af

Roof Runoff Area=0.186 ac 61.62% Impervious Runoff Depth=3.49"
Tc=0.1 min CN=89 Runoff=0.91 cfs 0.054 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=4.47"
Tc=0.1 min CN=98 Runoff=0.64 cfs 0.043 af

Subcat 12S Runoff Area=1.101 ac 17.37% Impervious Runoff Depth=2.47"
Flow Length=638" Tc=24.4 min CN=78 Runoff=1.97 cfs 0.226 af
Subcat 13S Runoff Area=0.271 ac 77.84% Impervious Runoff Depth=3.91"
Flow Length=153" Tc=2.2 min CN=93 Runoff=1.35 cfs 0.088 af
Subcat 14S Runoff Area=0.159 ac 100.00% Impervious Runoff Depth=4.47"
Flow Length=100" Tc=0.9 min CN=98 Runoff=0.88 cfs 0.059 af

Subcat 15S Runoff Area=0.089 ac 87.84% Impervious Runoff Depth=4.13"

Flow Length=80" Slope=0.0150"" Tc=0.9 min CN=95 Runoff=0.48 cfs 0.031 af
Subcat 16S Runoff Area=1.709 ac  0.00% Impervious Runoff Depth=2.06"
Flow Length=669"' Tc=23.9 min CN=73 Runoff=2.54 cfs 0.293 af
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Subcatchment 17S:

Subcatchment 18S:

Subcatchment 19S:

Subcatchment 20S:

Subcatchment 21S:

Subcatchment 22S:

Subcatchment 23S:

Subcatchment 24S:

Pond 1P: EX-CB

Pond 4P: WQ Swale

Pond CB-1: CB-1

Pond CB-10: CB-10

Pond CB-11: CB-11

Pond CB-12: CB-12

Pond CB-13: CB-13

Pond CB-14: CB-14

Pond CB-2: CB-2

Subcat 17S Runoff Area=0.200 ac  69.61% Impervious Runoff Depth=3.70"

Flow Length=120" Tc=1.5 min CN=91 Runoff=0.98 cfs 0.062 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=4.47"
Tc=0.1 min CN=98 Runoff=0.64 cfs 0.043 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=4.47"
Tc=0.1 min CN=98 Runoff=0.64 cfs 0.043 af

Subcat 20S Runoff Area=1.323 ac  12.07% Impervious Runoff Depth=2.22"
Flow Length=758" Tc=25.0 min CN=75 Runoff=2.09 cfs 0.244 af

Subcat 21S Runoff Area=0.064 ac 84.89% Impervious Runoff Depth=4.02"
Flow Length=51" Slope=0.0300"/" Tc=2.4 min CN=94 Runoff=0.32 cfs 0.021 af
Subcat 22S Runoff Area=0.272 ac  49.80% Impervious Runoff Depth=3.20"
Flow Length=223"' Tc=4.2 min CN=86 Runoff=1.08 cfs 0.072 af

Subcat 23S Runoff Area=0.426 ac  46.12% Impervious Runoff Depth=3.10"
Flow Length=153" Tc=2.1 min CN=85 Runoff=1.77 cfs 0.110 af

Subcat 24S Runoff Area=0.192 ac  89.74% Impervious Runoff Depth=4.24"

Flow Length=231" Tc=2.0 min CN=96 Runoff=1.00 cfs 0.068 af

Peak Elev=196.27" Inflow=0.00 cfs 0.000 af

12.0" Round Culvert n=0.012 L=82.2' S=0.0071"/" Outflow=0.00 cfs 0.000 af
Peak Elev=212.74' Storage=4,173 cf Inflow=7.37 cfs 0.526 af

Outflow=7.15 cfs 0.445 af

Peak Elev=216.78" Inflow=1.16 cfs 0.070 af

12.0" Round Culvert n=0.012 L=86.5" S=0.0069'/' Outflow=1.16 cfs 0.070 af
Peak Elev=207.42' Inflow=2.09 cfs 0.244 af

12.0" Round Culvert n=0.012 L=156.1" S=0.0086"/" Outflow=2.09 cfs 0.244 af
Peak Elev=206.34' Inflow=0.32 cfs 0.021 af

12.0" Round Culvert n=0.012 L=14.8" S=0.0473"/" Outflow=0.32 cfs 0.021 af
Peak Elev=200.71" Inflow=1.08 cfs 0.072 af

12.0" Round Culvert n=0.012 L=27.3' S=0.0330"/" Outflow=1.08 cfs 0.072 af
Peak Elev=200.97" Inflow=1.77 cfs 0.110 af

12.0" Round Culvert n=0.012 L=78.0' S=0.0128"/" Outflow=1.77 cfs 0.110 af
Peak Elev=198.43" Inflow=1.00 cfs 0.068 af

Primary=1.00 cfs 0.068 af Secondary=0.00 cfs 0.000 af Outflow=1.00 cfs 0.068 af
Peak Elev=216.31" Inflow=1.02 cfs 0.061 af

12.0" Round Culvert n=0.012 L=6.8"' S=0.0147"/" Outflow=1.02 cfs 0.061 af



18-20 Ayers Village Rd - Methuen, MA

4660 Post Drain Type lll 24-hr 10-yr Rainfall=4.71"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 7
Pond CB-3: CB-3 Peak Elev=216.79"' Inflow=1.50 cfs 0.098 af

12.0" Round Culvert n=0.012 L=62.3' S=0.0051"/" Outflow=1.50 cfs 0.098 af

Pond CB-4: CB-4 Peak Elev=216.51' Inflow=1.16 cfs 0.077 af
12.0" Round Culvert n=0.012 L=11.5" S=0.0087'/' Outflow=1.16 cfs 0.077 af

Pond CB-5: CB-5 Peak Elev=215.94" Inflow=0.66 cfs 0.045 af
12.0" Round Culvert n=0.012 L=42.0' S=0.0095"'/" Outflow=0.66 cfs 0.045 af

Pond CB-6: CB-6 Peak Elev=216.08" Inflow=1.97 cfs 0.226 af
12.0" Round Culvert n=0.012 L=74.3' S=0.0054"'/" Outflow=1.97 cfs 0.226 af

Pond CB-7: CB-7 Peak Elev=215.08' Inflow=0.48 cfs 0.031 af
12.0" Round Culvert n=0.012 L=7.7' S=0.0130"'/" Outflow=0.48 cfs 0.031 af

Pond CB-8: CB-8 Peak Elev=208.99' Inflow=1.35 cfs 0.088 af
12.0" Round Culvert n=0.012 L=24.1' S=0.0207 '/' Outflow=1.35 cfs 0.088 af

Pond CB-9: CB-9 Peak Elev=209.66' Inflow=0.98 cfs 0.062 af
12.0" Round Culvert n=0.012 L=94.5' S=0.0148"'/" Outflow=0.98 cfs 0.062 af

Pond DMH-1: DMH-1 Peak Elev=216.38' Inflow=1.16 cfs 0.070 af
12.0" Round Culvert n=0.012 L=63.8' S=0.0078'/" Outflow=1.16 cfs 0.070 af

Pond DMH-10: DMH-10 Peak Elev=208.71' Inflow=3.87 cfs 0.765 af
15.0" Round Culvert n=0.012 L=158.6' S=0.0154"'/" Outflow=3.87 cfs 0.765 af

Pond DMH-11: DMH-11 Peak Elev=206.31" Inflow=5.74 cfs 1.073 af
18.0" Round Culvert n=0.012 L=125.6' S=0.0486"'/" Outflow=5.74 cfs 1.073 af

Pond DMH-12: DMH-12 Peak Elev=200.57" Inflow=8.17 cfs 1.256 af
18.0" Round Culvert n=0.012 L=113.4' S=0.0216"'/" Outflow=8.17 cfs 1.256 af

Pond DMH-13: DMH-13 (FD) Peak Elev=198.36" Inflow=9.17 cfs 1.324 af
18.0" Round Culvert n=0.012 L=49.7' S=0.0111"" Outflow=9.17 cfs 1.324 af

Pond DMH-2: DMH-2 Peak Elev=216.25' Inflow=2.18 cfs 0.131 af
12.0" Round Culvert n=0.012 L=64.4' S=0.0070"'/" Outflow=2.18 cfs 0.131 af

Pond DMH-3: DMH-3 Peak Elev=216.62' Inflow=2.54 cfs 0.184 af
15.0" Round Culvert n=0.012 L=76.7' S=0.0050"'/" Outflow=2.54 cfs 0.184 af

Pond DMH-4: DMH-4 Peak Elev=216.42' Inflow=3.65 cfs 0.261 af
18.0" Round Culvert n=0.012 L=26.0' S=0.0058'/" Outflow=3.65 cfs 0.261 af

Pond DMH-5: DMH-5 Peak Elev=216.24' Inflow=4.69 cfs 0.350 af
18.0" Round Culvert n=0.012 L=55.5' S=0.0054'/" Outflow=4.69 cfs 0.350 af

Pond DMH-6: DMH-6 (FD) Peak Elev=215.92" Inflow=7.37 cfs 0.526 af
24.0" Round Culvert n=0.012 L=24.9' S=0.0060'/" Outflow=7.37 cfs 0.526 af
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Pond DMH-7: DMH-7 Peak Elev=215.52" Inflow=7.37 cfs 0.526 af

24.0" Round Culvert n=0.012 L=7.9' $=0.0127 "/ Outflow=7.37 cfs 0.526 af

Pond DMH-8: DMH-8 Peak Elev=215.55' Inflow=1.97 cfs 0.226 af
12.0" Round Culvert n=0.012 L=51.5' S=0.0078'/" Outflow=1.97 cfs 0.226 af

Pond DMH-9: DMH-9 (FD) Peak Elev=215.08" Inflow=2.09 cfs 0.257 af
12.0" Round Culvert n=0.012 L=82.5" S=0.0079'/* Outflow=2.09 cfs 0.257 af

Pond EX. DMH: EX. DMH Inflow=9.17 cfs 1.324 af
Primary=9.17 cfs 1.324 af

Pond OCS-1: Detention Basin-1 Peak Elev=217.72' Storage=1,466 cf Inflow=1.55 cfs 0.097 af
Outflow=1.07 cfs 0.089 af

Pond OCS-2: Bioretention Area Peak Elev=214.63" Storage=6,792 cf Inflow=4.83 cfs 0.609 af
Outflow=3.40 cfs 0.572 af

Pond RG-1: Rain Guardian-1 Inflow=0.88 cfs 0.059 af
Primary=0.88 cfs 0.059 af

Link DP-1: Design Point #1 Inflow=12.58 cfs 2.072 af
Primary=12.58 cfs 2.072 af

Link DP-2: Design Point #2 Inflow=14.27 cfs 1.920 af
Primary=14.27 cfs 1.920 af

Total Runoff Area = 18.201 ac Runoff Volume = 4.119 af Average Runoff Depth = 2.72"
80.10% Pervious =14.580 ac  19.90% Impervious = 3.622 ac
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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

Subcatchment 1S:

Subcatchment 2S:

Subcatchment 3S:

Subcatchment 4S:

Subcatchment 5S:

Subcatchment 6S:

Subcatchment 7S:

Subcatchment 8S:

Subcatchment 9S

Subcatchment 10S:

Subcatchment 11S:

Subcatchment 12S:

Subcatchment 13S:

Subcatchment 14S:

Subcatchment 15S:

Subcatchment 16S:

Subcat 1S Runoff Area=3.766 ac  11.18% Impervious Runoff Depth=3.48"
Flow Length=950" Tc=29.6 min CN=77 Runoff=8.76 cfs 1.092 af

Subcat 2S Runoff Area=4.931 ac  6.25% Impervious Runoff Depth=4.09"
Flow Length=1,182" Tc=28.0 min CN=83 Runoff=13.67 cfs 1.681 af

Subcat 3S Runoff Area=1.688 ac 0.00% Impervious Runoff Depth=2.99"
Flow Length=375" Tc=12.6 min CN=72 Runoff=4.77 cfs 0.421 af

Subcat 4S Runoff Area=0.256 ac 54.33% Impervious Runoff Depth=4.52"

Flow Length=100" Slope=0.0150"" Tc=1.0 min CN=87 Runoff=1.57 cfs 0.097 af

Subcat 5S
Flow Length=120'

Runoff Area=0.251 ac  35.55% Impervious Runoff Depth=4.09"
Slope=0.0150"/" Tc=1.1 min CN=83 Runoff=1.42 cfs 0.086 af

Roof Runoff Area=0.230 ac  100.00% Impervious Runoff Depth=5.76"
Tc=0.1 min CN=98 Runoff=1.64 cfs 0.110 af

Subcat 7S Runoff Area=0.273 ac  59.64% Impervious Runoff Depth=4.63"
Flow Length=61" Slope=0.0200"/" Tc=3.5min CN=88 Runoff=1.56 cfs 0.105 af

Subcat 8S Runoff Area=0.347 ac  55.72% Impervious Runoff Depth=4.63"
Flow Length=167' Tc=3.1 min CN=88 Runoff=2.02 cfs 0.134 af

Subcat 9S Runoff Area=0.122 ac  100.00% Impervious Runoff Depth=5.76"

Flow Length=165" Slope=0.0190"" Tc=1.2min CN=98 Runoff=0.85 cfs 0.059 af

Roof Runoff Area=0.186 ac 61.62% Impervious Runoff Depth=4.74"
Tc=0.1 min CN=89 Runoff=1.21 cfs 0.074 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=5.76"
Tc=0.1 min CN=98 Runoff=0.82 cfs 0.055 af

Subcat 12S Runoff Area=1.101 ac 17.37% Impervious Runoff Depth=3.58"
Flow Length=638" Tc=24.4 min CN=78 Runoff=2.87 cfs 0.328 af
Subcat 13S Runoff Area=0.271 ac 77.84% Impervious Runoff Depth=5.18"
Flow Length=153" Tc=2.2 min CN=93 Runoff=1.76 cfs 0.117 af
Subcat 14S Runoff Area=0.159 ac 100.00% Impervious Runoff Depth=5.76"
Flow Length=100" Tc=0.9 min CN=98 Runoff=1.12 cfs 0.076 af

Subcat 15S Runoff Area=0.089 ac 87.84% Impervious Runoff Depth=5.41"

Flow Length=80" Slope=0.0150""" Tc=0.9 min CN=95 Runoff=0.61 cfs 0.040 af
Subcat 16S Runoff Area=1.709 ac  0.00% Impervious Runoff Depth=3.09"
Flow Length=669"' Tc=23.9 min CN=73 Runoff=3.86 cfs 0.440 af
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Subcatchment 17S:

Subcatchment 18S:

Subcatchment 19S:

Subcatchment 20S:

Subcatchment 21S:

Subcatchment 22S:

Subcatchment 23S:

Subcatchment 24S:

Pond 1P: EX-CB

Pond 4P: WQ Swale

Pond CB-1: CB-1

Pond CB-10: CB-10

Pond CB-11: CB-11

Pond CB-12: CB-12

Pond CB-13: CB-13

Pond CB-14: CB-14

Pond CB-2: CB-2

Subcat 17S Runoff Area=0.200 ac  69.61% Impervious Runoff Depth=4.96"

Flow Length=120" Tc=1.5 min CN=91 Runoff=1.29 cfs 0.083 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=5.76"
Tc=0.1 min CN=98 Runoff=0.82 cfs 0.055 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=5.76"
Tc=0.1 min CN=98 Runoff=0.82 cfs 0.055 af

Subcat 20S Runoff Area=1.323 ac  12.07% Impervious Runoff Depth=3.28"
Flow Length=758" Tc=25.0 min CN=75 Runoff=3.12 cfs 0.362 af

Subcat 21S Runoff Area=0.064 ac 84.89% Impervious Runoff Depth=5.30"
Flow Length=51" Slope=0.0300"/" Tc=2.4 min CN=94 Runoff=0.41 cfs 0.028 af
Subcat 22S Runoff Area=0.272 ac  49.80% Impervious Runoff Depth=4.41"
Flow Length=223"' Tc=4.2 min CN=86 Runoff=1.46 cfs 0.100 af

Subcat 23S Runoff Area=0.426 ac  46.12% Impervious Runoff Depth=4.30"
Flow Length=153"' Tc=2.1 min CN=85 Runoff=2.43 cfs 0.153 af

Subcat 24S Runoff Area=0.192 ac  89.74% Impervious Runoff Depth=5.53"

Flow Length=231" Tc=2.0 min CN=96 Runoff=1.29 cfs 0.088 af

Peak Elev=196.69' Inflow=0.62 cfs 0.002 af

12.0" Round Culvert n=0.012 L=82.2' S=0.0071"/" Outflow=0.62 cfs 0.002 af
Peak Elev=212.79" Storage=4,332 cf Inflow=10.22 cfs 0.708 af

Outflow=9.96 cfs 0.626 af

Peak Elev=217.31" Inflow=1.57 cfs 0.097 af

12.0" Round Culvert n=0.012 L=86.5" S=0.0069'/' Outflow=1.57 cfs 0.097 af
Peak Elev=208.32' Inflow=3.12 cfs 0.362 af

12.0" Round Culvert n=0.012 L=156.1" S=0.0086"/" Outflow=3.12 cfs 0.362 af
Peak Elev=206.95" Inflow=0.41 cfs 0.028 af

12.0" Round Culvert n=0.012 L=14.8" S=0.0473"/" Outflow=0.41 cfs 0.028 af
Peak Elev=201.49" Inflow=1.46 cfs 0.100 af

12.0" Round Culvert n=0.012 L=27.3' S=0.0330"/" Outflow=1.46 cfs 0.100 af
Peak Elev=201.87" Inflow=2.43 cfs 0.153 af

12.0" Round Culvert n=0.012 L=78.0' S=0.0128"/" Outflow=2.43 cfs 0.153 af
Peak Elev=199.18" Inflow=1.29 cfs 0.088 af

Primary=1.22 cfs 0.087 af Secondary=0.62 cfs 0.002 af Outflow=1.29 cfs 0.088 af
Peak Elev=217.09' Inflow=1.42 cfs 0.086 af

12.0" Round Culvert n=0.012 L=6.8"' S=0.0147"'/" Outflow=1.42 cfs 0.086 af
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Pond CB-3: CB-3 Peak Elev=217.81" Inflow=2.02 cfs 0.134 af

12.0" Round Culvert n=0.012 L=62.3' S=0.0051"/" Outflow=2.02 cfs 0.134 af

Pond CB-4: CB-4 Peak Elev=217.37' Inflow=1.56 cfs 0.105 af
12.0" Round Culvert n=0.012 L=11.5" S=0.0087'/' Outflow=1.56 cfs 0.105 af

Pond CB-5: CB-5 Peak Elev=216.34" Inflow=0.85 cfs 0.059 af
12.0" Round Culvert n=0.012 L=42.0' S=0.0095"'/" Outflow=0.85 cfs 0.059 af

Pond CB-6: CB-6 Peak Elev=216.98" Inflow=2.87 cfs 0.328 af
12.0" Round Culvert n=0.012 L=74.3' S=0.0054"'/" Outflow=2.87 cfs 0.328 af

Pond CB-7: CB-7 Peak Elev=215.73' Inflow=0.61 cfs 0.040 af
12.0" Round Culvert n=0.012 L=7.7' S=0.0130"'/" Outflow=0.61 cfs 0.040 af

Pond CB-8: CB-8 Peak Elev=209.26' Inflow=1.76 cfs 0.117 af
12.0" Round Culvert n=0.012 L=24.1' S=0.0207 '/' Outflow=1.76 cfs 0.117 af

Pond CB-9: CB-9 Peak Elev=209.79' Inflow=1.29 cfs 0.083 af
12.0" Round Culvert n=0.012 L=94.5' S=0.0148"'/" Outflow=1.29 cfs 0.083 af

Pond DMH-1: DMH-1 Peak Elev=217.13' Inflow=1.57 cfs 0.097 af
12.0" Round Culvert n=0.012 L=63.8' S=0.0078'/" Outflow=1.57 cfs 0.097 af

Pond DMH-10: DMH-10 Peak Elev=209.20' Inflow=5.68 cfs 1.103 af
15.0" Round Culvert n=0.012 L=158.6' S=0.0154"'/" Outflow=5.68 cfs 1.103 af

Pond DMH-11: DMH-11 Peak Elev=206.95' Inflow=8.91 cfs 1.548 af
18.0" Round Culvert n=0.012 L=125.6' S=0.0486"'/" Outflow=8.91 cfs 1.548 af

Pond DMH-12: DMH-12 Peak Elev=201.35" Inflow=11.10 cfs 1.800 af
18.0" Round Culvert n=0.012 L=113.4' S=0.0216"'/" Outflow=11.10 cfs 1.800 af

Pond DMH-13: DMH-13 (FD) Peak Elev=199.15" Inflow=11.89 cfs 1.887 af
18.0" Round Culvert n=0.012 L=49.7" S=0.0111"/" Outflow=11.89 cfs 1.887 af

Pond DMH-2: DMH-2 Peak Elev=216.96' Inflow=2.99 cfs 0.182 af
12.0" Round Culvert n=0.012 L=64.4' S=0.0070"'/" Outflow=2.99 cfs 0.182 af

Pond DMH-3: DMH-3 Peak Elev=217.51" Inflow=3.34 cfs 0.244 af
15.0" Round Culvert n=0.012 L=76.7' S=0.0050"'/" Outflow=3.34 cfs 0.244 af

Pond DMH-4: DMH-4 Peak Elev=217.20" Inflow=4.84 cfs 0.349 af
18.0" Round Culvert n=0.012 L=26.0' S=0.0058'/" Outflow=4.84 cfs 0.349 af

Pond DMH-5: DMH-5 Peak Elev=216.88' Inflow=6.51 cfs 0.468 af
18.0" Round Culvert n=0.012 L=55.5' S=0.0054'/" Outflow=6.51 cfs 0.468 af

Pond DMH-6: DMH-6 (FD) Peak Elev=216.30" Inflow=10.22 cfs 0.708 af
24.0" Round Culvert n=0.012 L=24.9' S=0.0060'/" Outflow=10.22 cfs 0.708 af
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Pond DMH-7: DMH-7 Peak Elev=215.84" Inflow=10.22 cfs 0.708 af
24.0" Round Culvert n=0.012 L=7.9' S=0.0127 /" Outflow=10.22 cfs 0.708 af

Pond DMH-8: DMH-8 Peak Elev=216.29" Inflow=2.87 cfs 0.328 af
12.0" Round Culvert n=0.012 L=51.5"' S=0.0078'/" Outflow=2.87 cfs 0.328 af

Pond DMH-9: DMH-9 (FD) Peak Elev=215.73" Inflow=3.02 cfs 0.369 af
12.0" Round Culvert n=0.012 L=82.5' S=0.0079'/" Outflow=3.02 cfs 0.369 af

Pond EX. DMH: EX. DMH Inflow=12.38 cfs 1.889 af
Primary=12.38 cfs 1.889 af

Pond OCS-1: Detention Basin-1 Peak Elev=217.80' Storage=1,565 cf Inflow=2.03 cfs 0.129 af
Outflow=1.68 cfs 0.118 af

Pond OCS-2: Bioretention Area Peak Elev=215.09' Storage=8,688 cf Inflow=7.14 cfs 0.885 af
Outflow=5.19 cfs 0.848 af

Pond RG-1: Rain Guardian-1 Inflow=1.12 cfs 0.076 af
Primary=1.12 cfs 0.076 af

Link DP-1: Design Point #1 Inflow=18.89 cfs 2.981 af
Primary=18.89 cfs 2.981 af

Link DP-2: Design Point #2 Inflow=20.03 cfs 2.729 af
Primary=20.03 cfs 2.729 af

Total Runoff Area = 18.201 ac Runoff Volume = 5.839 af Average Runoff Depth = 3.85"
80.10% Pervious =14.580 ac  19.90% Impervious = 3.622 ac
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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

Subcatchment 1S:

Subcatchment 2S:

Subcatchment 3S:

Subcatchment 4S:

Subcatchment 5S:

Subcatchment 6S:

Subcatchment 7S:

Subcatchment 8S:

Subcatchment 9S

Subcatchment 10S:

Subcatchment 11S:

Subcatchment 12S:

Subcatchment 13S:

Subcatchment 14S:

Subcatchment 15S:

Subcatchment 16S:

Subcat 1S Runoff Area=3.766 ac  11.18% Impervious Runoff Depth=5.87"
Flow Length=950" Tc=29.6 min CN=77 Runoff=14.68 cfs 1.843 af

Subcat 2S Runoff Area=4.931 ac  6.25% Impervious Runoff Depth=6.60"
Flow Length=1,182" Tc=28.0 min CN=83 Runoff=21.68 cfs 2.712 af

Subcat 3S Runoff Area=1.688 ac 0.00% Impervious Runoff Depth=5.27"
Flow Length=375" Tc=12.6 min CN=72 Runoff=8.42 cfs 0.741 af

Subcat 4S Runoff Area=0.256 ac  54.33% Impervious Runoff Depth=7.08"

Flow Length=100" Slope=0.0150"" Tc=1.0 min CN=87 Runoff=2.41 cfs 0.151 af

Subcat 5S
Flow Length=120'

Runoff Area=0.251 ac 35.55% Impervious Runoff Depth=6.60"
Slope=0.0150"/" Tc=1.1 min CN=83 Runoff=2.24 cfs 0.138 af

Roof Runoff Area=0.230 ac  100.00% Impervious Runoff Depth=8.41"
Tc=0.1 min CN=98 Runoff=2.38 cfs 0.161 af

Subcat 7S Runoff Area=0.273 ac  59.64% Impervious Runoff Depth=7.20"
Flow Length=61" Slope=0.0200"/" Tc=3.5min CN=88 Runoff=2.38 cfs 0.164 af

Subcat 8S Runoff Area=0.347 ac  55.72% Impervious Runoff Depth=7.20"
Flow Length=167' Tc=3.1 min CN=88 Runoff=3.07 cfs 0.208 af

Subcat 9S Runoff Area=0.122 ac  100.00% Impervious Runoff Depth=8.41"

Flow Length=165" Slope=0.0190"" Tc=1.2min CN=98 Runoff=1.23 cfs 0.085 af

Roof Runoff Area=0.186 ac 61.62% Impervious Runoff Depth=7.33"
Tc=0.1 min CN=89 Runoff=1.83 cfs 0.114 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=8.41"
Tc=0.1 min CN=98 Runoff=1.19 cfs 0.080 af

Subcat 12S Runoff Area=1.101 ac  17.37% Impervious Runoff Depth=5.99"
Flow Length=638" Tc=24.4 min CN=78 Runoff=4.76 cfs 0.550 af
Subcat 13S Runoff Area=0.271 ac 77.84% Impervious Runoff Depth=7.81"
Flow Length=153"' Tc=2.2 min CN=93 Runoff=2.58 cfs 0.177 af
Subcat 14S Runoff Area=0.159 ac  100.00% Impervious Runoff Depth=8.41"
Flow Length=100" Tc=0.9 min CN=98 Runoff=1.61 cfs 0.111 af

Subcat 15S Runoff Area=0.089 ac 87.84% Impervious Runoff Depth=8.05"

Flow Length=80" Slope=0.0150""" Tc=0.9 min CN=95 Runoff=0.90 cfs 0.060 af
Subcat 16S Runoff Area=1.709 ac  0.00% Impervious Runoff Depth=5.39"
Flow Length=669"' Tc=23.9 min CN=73 Runoff=6.73 cfs 0.768 af
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Subcatchment 17S:

Subcatchment 18S:

Subcatchment 19S:

Subcatchment 20S:

Subcatchment 21S:

Subcatchment 22S:

Subcatchment 23S:

Subcatchment 24S:

Pond 1P: EX-CB

Pond 4P: WQ Swale

Pond CB-1: CB-1

Pond CB-10: CB-10

Pond CB-11: CB-11

Pond CB-12: CB-12

Pond CB-13: CB-13

Pond CB-14: CB-14

Pond CB-2: CB-2

Subcat 17S Runoff Area=0.200 ac  69.61% Impervious Runoff Depth=7.57"

Flow Length=120" Tc=1.5 min CN=91 Runoff=1.93 cfs 0.126 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=8.41"
Tc=0.1 min CN=98 Runoff=1.19 cfs 0.080 af

Roof Runoff Area=0.115ac 100.00% Impervious Runoff Depth=8.41"
Tc=0.1 min CN=98 Runoff=1.19 cfs 0.080 af

Subcat 20S Runoff Area=1.323 ac  12.07% Impervious Runoff Depth=5.63"
Flow Length=758" Tc=25.0 min CN=75 Runoff=5.33 cfs 0.621 af

Subcat 21S Runoff Area=0.064 ac 84.89% Impervious Runoff Depth=7.93"
Flow Length=51" Slope=0.0300"/" Tc=2.4 min CN=94 Runoff=0.61 cfs 0.042 af
Subcat 22S Runoff Area=0.272 ac  49.80% Impervious Runoff Depth=6.96"
Flow Length=223"' Tc=4.2 min CN=86 Runoff=2.26 cfs 0.158 af

Subcat 23S Runoff Area=0.426 ac  46.12% Impervious Runoff Depth=6.84"
Flow Length=153" Tc=2.1 min CN=85 Runoff=3.77 cfs 0.243 af

Subcat 24S Runoff Area=0.192 ac  89.74% Impervious Runoff Depth=8.17"

Flow Length=231" Tc=2.0 min CN=96 Runoff=1.87 cfs 0.131 af

Peak Elev=197.06' Inflow=1.87 cfs 0.040 af

12.0" Round Culvert n=0.012 L=82.2' S=0.0071"/" Outflow=1.87 cfs 0.040 af
Peak Elev=212.87" Storage=4,567 cf Inflow=15.94 cfs 1.089 af

Outflow=14.59 cfs 1.008 af

Peak Elev=219.73" Inflow=2.41 cfs 0.151 af

12.0" Round Culvert n=0.012 L=86.5" S=0.0069'/' Outflow=2.41 cfs 0.151 af
Peak Elev=212.96" Inflow=5.33 cfs 0.621 af

12.0" Round Culvert n=0.012 L=156.1" S=0.0086"/" Outflow=5.33 cfs 0.621 af
Peak Elev=209.43" Inflow=0.61 cfs 0.042 af

12.0" Round Culvert n=0.012 L=14.8" S=0.0473"/" Outflow=0.61 cfs 0.042 af
Peak Elev=207.23" Inflow=2.26 cfs 0.158 af

12.0" Round Culvert n=0.012 L=27.3' S=0.0330"/" Outflow=2.26 cfs 0.158 af
Peak Elev=208.03" Inflow=3.77 cfs 0.243 af

12.0" Round Culvert n=0.012 L=78.0" S=0.0128"/" Outflow=3.77 cfs 0.243 af
Peak Elev=199.27" Inflow=1.87 cfs 0.131 af

Primary=1.07 cfs 0.091 af Secondary=1.87 cfs 0.040 af Outflow=1.87 cfs 0.131 af
Peak Elev=219.14" Inflow=2.24 cfs 0.138 af

12.0" Round Culvert n=0.012 L=6.8"' S=0.0147"/" Outflow=2.24 cfs 0.138 af
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Pond CB-3: CB-3 Peak Elev=220.70"' Inflow=3.07 cfs 0.208 af

12.0" Round Culvert n=0.012 L=62.3' S=0.0051"/" Outflow=3.07 cfs 0.208 af

Pond CB-4: CB-4 Peak Elev=219.79' Inflow=2.38 cfs 0.164 af
12.0" Round Culvert n=0.012 L=11.5" S=0.0087'/' Outflow=2.38 cfs 0.164 af

Pond CB-5: CB-5 Peak Elev=217.48" Inflow=1.23 cfs 0.085 af
12.0" Round Culvert n=0.012 L=42.0' S=0.0095"'/" Outflow=1.23 cfs 0.085 af

Pond CB-6: CB-6 Peak Elev=221.53" Inflow=4.76 cfs 0.550 af
12.0" Round Culvert n=0.012 L=74.3' S=0.0054"'/" Outflow=4.76 cfs 0.550 af

Pond CB-7: CB-7 Peak Elev=217.98' Inflow=0.90 cfs 0.060 af
12.0" Round Culvert n=0.012 L=7.7' S=0.0130"'/" Outflow=0.90 cfs 0.060 af

Pond CB-8: CB-8 Peak Elev=214.26" Inflow=2.58 cfs 0.177 af
12.0" Round Culvert n=0.012 L=24.1' S=0.0207 '/' Outflow=2.58 cfs 0.177 af

Pond CB-9: CB-9 Peak Elev=214.26" Inflow=1.93 cfs 0.126 af
12.0" Round Culvert n=0.012 L=94.5' S=0.0148"'/" Outflow=1.93 cfs 0.126 af

Pond DMH-1: DMH-1 Peak Elev=219.24' Inflow=2.41 cfs 0.151 af
12.0" Round Culvert n=0.012 L=63.8' S=0.0078'/" Outflow=2.41 cfs 0.151 af

Pond DMH-10: DMH-10 Peak Elev=214.25" Inflow=10.29 cfs 1.835 af
15.0" Round Culvert n=0.012 L=158.6' S=0.0154"/" Outflow=10.29 cfs 1.835 af

Pond DMH-11: DMH-11 Peak Elev=209.43' Inflow=15.26 cfs 2.578 af
18.0" Round Culvert n=0.012 L=125.6' S=0.0486"'/" Outflow=15.26 cfs 2.578 af

Pond DMH-12: DMH-12 Peak Elev=206.88' Inflow=17.97 cfs 2.979 af
18.0" Round Culvert n=0.012 L=113.4' S=0.0216"'/" Outflow=17.97 cfs 2.979 af

Pond DMH-13: DMH-13 (FD) Peak Elev=201.66" Inflow=17.97 cfs 3.070 af
18.0" Round Culvert n=0.012 L=49.7" S=0.0111"/" Outflow=17.97 cfs 3.070 af

Pond DMH-2: DMH-2 Peak Elev=218.80" Inflow=4.64 cfs 0.289 af
12.0" Round Culvert n=0.012 L=64.4' S=0.0070"'/" Outflow=4.64 cfs 0.289 af

Pond DMH-3: DMH-3 Peak Elev=220.05' Inflow=4.98 cfs 0.369 af
15.0" Round Culvert n=0.012 L=76.7' S=0.0050"'/" Outflow=4.98 cfs 0.369 af

Pond DMH-4: DMH-4 Peak Elev=219.41" Inflow=7.26 cfs 0.533 af
18.0" Round Culvert n=0.012 L=26.0' S=0.0058'/" Outflow=7.26 cfs 0.533 af

Pond DMH-5: DMH-5 Peak Elev=218.71" Inflow=10.63 cfs 0.714 af
18.0" Round Culvert n=0.012 L=55.5' S=0.0054 "/ Outflow=10.63 cfs 0.714 af

Pond DMH-6: DMH-6 (FD) Peak Elev=217.41" Inflow=15.94 cfs 1.089 af
24.0" Round Culvert n=0.012 L=24.9' S=0.0060'/" Outflow=15.94 cfs 1.089 af
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Pond DMH-7: DMH-7 Peak Elev=216.49" Inflow=15.94 cfs 1.089 af

24.0" Round Culvert n=0.012 L=7.9' $=0.0127 '/ Outflow=15.94 cfs 1.089 af

Pond DMH-8: DMH-8 Peak Elev=219.58' Inflow=4.76 cfs 0.550 af
12.0" Round Culvert n=0.012 L=51.5' S=0.0078'/" Outflow=4.76 cfs 0.550 af

Pond DMH-9: DMH-9 (FD) Peak Elev=217.98" Inflow=4.97 cfs 0.610 af
12.0" Round Culvert n=0.012 L=82.5" S=0.0079'/* Outflow=4.97 cfs 0.610 af

Pond EX. DMH: EX. DMH Inflow=19.84 cfs 3.110 af
Primary=19.84 cfs 3.110 af

Pond OCS-1: Detention Basin-1 Peak Elev=219.27' Storage=1,840 cf Inflow=3.01 cfs 0.194 af
Outflow=3.37 cfs 0.181 af

Pond OCS-2: Bioretention Area Peak Elev=215.97" Storage=13,027 cf Inflow=12.10 cfs 1.489 af
Outflow=9.62 cfs 1.452 af

Pond RG-1: Rain Guardian-1 Inflow=1.61 cfs 0.111 af
Primary=1.61 cfs 0.111 af

Link DP-1: Design Point #1 Inflow=31.62 cfs 4.953 af
Primary=31.62 cfs 4.953 af

Link DP-2: Design Point #2 Inflow=32.09 cfs 4.461 af
Primary=32.09 cfs 4.461 af

Total Runoff Area = 18.201 ac Runoff Volume = 9.546 af Average Runoff Depth = 6.29"
80.10% Pervious =14.580 ac  19.90% Impervious = 3.622 ac
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Stage-Area-Storage for Pond 1P: Sediment Forebay-1

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
212.50 244 0 213.01 362 154
212.51 246 2 213.02 365 157
212.52 248 5 213.03 367 161
212.53 250 7 213.04 370 165
212.54 252 10 213.05 372 168
212.55 255 12 213.06 374 172
212.56 257 15 213.07 377 176
212.57 259 18 213.08 379 180
212.58 261 20 213.09 382 183
212.59 263 23 213.10 384 187
212.60 265 25 213.11 387 191
212.61 268 28 213.12 389 195
212.62 270 31 213.13 391 199
212.63 272 34 213.14 394 203
212.64 274 36 213.15 396 207
212.65 276 39 213.16 399 211
212.66 279 42 213.17 401 215
212.67 281 45 213.18 404 219
212.68 283 47 213.19 406 223
212.69 285 50 213.20 409 227
212.70 288 53 213.21 411 231
212.71 290 56 213.22 414 235
212.72 292 59 213.23 417 239
212.73 295 62 213.24 419 243
212.74 297 65 213.25 422 248
212.75 299 68 213.26 424 252
212.76 302 71 213.27 427 256
212.77 304 74 213.28 429 260
212.78 306 77 213.29 432 265
212.79 309 80 213.30 435 269
212.80 311 83 213.31 437 273
212.81 313 86 213.32 440 278
212.82 316 89 213.33 442 282
212.83 318 92 213.34 445 287
212.84 320 96 213.35 448 291
212.85 323 99 213.36 450 296
212.86 325 102 213.37 453 300
212.87 328 105 213.38 456 305
212.88 330 109 213.39 458 309
212.89 333 112 213.40 461 314
212.90 335 115 213.41 464 318
212.91 337 119 213.42 466 323
212.92 340 122 213.43 469 328
212.93 342 125 213.44 472 333
212.94 345 129 213.45 475 337
212.95 347 132 213.46 477 342
212.96 350 136 213.47 480 347
212.97 352 139 213.48 483 352
212.98 355 143 213.49 485 356
212.99 357 146 213.50 488 361
213.00 360 150 213.51 491 366
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Stage-Area-Storage for Pond 1P: Sediment Forebay-1 (continued)

Elevation Surface Storage
(feet) (sq-ft) (cubic-feet)
213.52 494 371
213.53 497 376
213.54 499 381
213.55 502 386
213.56 505 391
213.57 508 396
213.58 511 401
213.59 513 406
213.60 516 412
213.61 519 417
213.62 522 422
213.63 525 427
213.64 528 432
213.65 531 438
213.66 533 443
213.67 536 448
213.68 539 454
213.69 542 459
213.70 545 465
213.71 548 470
213.72 551 476
213.73 554 481
213.74 557 487
213.75 560 492
213.76 563 498
213.77 566 503
213.78 569 509
213.79 572 515
213.80 575 521
213.81 578 526
213.82 581 532
213.83 584 538
213.84 587 544
213.85 590 550
213.86 593 556
213.87 596 562
213.88 599 567
213.89 602 573
213.90 605 580
213.91 608 586
213.92 611 592
213.93 614 598
213.94 617 604
213.95 620 610
213.96 623 616
213.97 627 623
213.98 630 629
213.99 633 635

214.00 636 642
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Stage-Area-Storage for Pond 2P: WQ Swale

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
210.00 350 0 210.51 760 276
210.01 357 4 210.52 769 284
210.02 363 7 210.53 779 292
210.03 370 11 210.54 789 300
210.04 376 15 210.55 798 307
210.05 383 18 210.56 808 316
210.06 390 22 210.57 818 324
210.07 397 26 210.58 828 332
210.08 404 30 210.59 838 340
210.09 411 34 210.60 848 349
210.10 418 38 210.61 858 357
210.11 425 43 210.62 869 366
210.12 432 47 210.63 879 375
210.13 440 51 210.64 889 383
210.14 447 56 210.65 900 392
210.15 454 60 210.66 910 401
210.16 462 65 210.67 921 411
210.17 469 69 210.68 931 420
210.18 477 74 210.69 942 429
210.19 484 79 210.70 952 439
210.20 492 84 210.71 963 448
210.21 500 89 210.72 974 458
210.22 507 94 210.73 985 468
210.23 515 99 210.74 996 478
210.24 523 104 210.75 1,007 488
210.25 531 109 210.76 1,018 498
210.26 539 115 210.77 1,029 508
210.27 547 120 210.78 1,040 518
210.28 556 126 210.79 1,051 529
210.29 564 131 210.80 1,063 539
210.30 572 137 210.81 1,074 550
210.31 580 143 210.82 1,085 561
210.32 589 149 210.83 1,097 572
210.33 597 154 210.84 1,108 583
210.34 606 160 210.85 1,120 594
210.35 614 167 210.86 1,132 605
210.36 623 173 210.87 1,143 616
210.37 632 179 210.88 1,155 628
210.38 640 185 210.89 1,167 640
210.39 649 192 210.90 1,179 651
210.40 658 198 210.91 1,191 663
210.41 667 205 210.92 1,203 675
210.42 676 212 210.93 1,215 687
210.43 685 219 210.94 1,227 699
210.44 694 225 210.95 1,239 712
210.45 703 232 210.96 1,251 724
210.46 713 240 210.97 1,264 737
210.47 722 247 210.98 1,276 749
210.48 731 254 210.99 1,289 762
210.49 741 261 211.00 1,301 775
210.50 750 269 211.01 1,307 788
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Stage-Area-Storage for Pond 2P: WQ Swale (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
211.02 1,314 801 211.53 1,661 1,558
211.03 1,320 815 211.54 1,668 1,575
211.04 1,327 828 211.55 1,675 1,592
211.05 1,333 841 211.56 1,683 1,608
211.06 1,340 854 211.57 1,690 1,625
211.07 1,346 868 211.58 1,697 1,642
211.08 1,353 881 211.59 1,705 1,659
211.09 1,359 895 211.60 1,712 1,676
211.10 1,366 909 211.61 1,719 1,693
211.11 1,372 922 211.62 1,727 1,711
211.12 1,379 936 211.63 1,734 1,728
211.13 1,385 950 211.64 1,741 1,745
211.14 1,392 964 211.65 1,749 1,763
211.15 1,398 978 211.66 1,756 1,780
211.16 1,405 992 211.67 1,763 1,798
211.17 1,412 1,006 211.68 1,771 1,816
211.18 1,418 1,020 211.69 1,778 1,833
211.19 1,425 1,034 211.70 1,786 1,851
211.20 1,432 1,048 211.71 1,793 1,869
211.21 1,438 1,063 211.72 1,801 1,887
211.22 1,445 1,077 211.73 1,808 1,905
211.23 1,452 1,092 211.74 1,816 1,923
211.24 1,459 1,106 211.75 1,823 1,941
211.25 1,465 1,121 211.76 1,831 1,960
211.26 1,472 1,136 211.77 1,838 1,978
211.27 1,479 1,150 211.78 1,846 1,996
211.28 1,486 1,165 211.79 1,854 2,015
211.29 1,493 1,180 211.80 1,861 2,034
211.30 1,499 1,195 211.81 1,869 2,052
211.31 1,506 1,210 211.82 1,877 2,071
211.32 1,513 1,225 211.83 1,884 2,090
211.33 1,520 1,240 211.84 1,892 2,109
211.34 1,527 1,255 211.85 1,900 2,128
211.35 1,534 1,271 211.86 1,907 2,147
211.36 1,541 1,286 211.87 1,915 2,166
211.37 1,548 1,302 211.88 1,923 2,185
211.38 1,555 1,317 211.89 1,931 2,204
211.39 1,562 1,333 211.90 1,938 2,223
211.40 1,569 1,348 211.91 1,946 2,243
211.41 1,576 1,364 211.92 1,954 2,262
211.42 1,583 1,380 211.93 1,962 2,282
211.43 1,590 1,396 211.94 1,970 2,302
211.44 1,597 1,412 211.95 1,977 2,321
211.45 1,604 1,428 211.96 1,985 2,341
211.46 1,611 1,444 211.97 1,993 2,361
211.47 1,618 1,460 211.98 2,001 2,381
211.48 1,625 1,476 211.99 2,009 2,401
211.49 1,632 1,492 212.00 2,017 2,421
211.50 1,639 1,509 212.01 2,026 2,441
211.51 1,647 1,525 212.02 2,036 2,462
211.52 1,654 1,542 212.03 2,045 2,482
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Stage-Area-Storage for Pond 2P: WQ Swale (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
212.04 2,055 2,503 212.55 2,566 3,678
212.05 2,064 2,523 212.56 2,576 3,704
212.06 2,074 2,544 212.57 2,587 3,730
212.07 2,083 2,565 212.58 2,598 3,756
212.08 2,093 2,586 212.59 2,608 3,782
212.09 2,102 2,607 212.60 2,619 3,808
212.10 2,112 2,628 212.61 2,630 3,834
212.11 2,121 2,649 212.62 2,640 3,861
212.12 2,131 2,670 212.63 2,651 3,887
212.13 2,141 2,691 212.64 2,662 3,914
212.14 2,150 2,713 212.65 2,673 3,940
212.15 2,160 2,734 212.66 2,684 3,967
212.16 2,170 2,756 212.67 2,694 3,994
21217 2,180 2,778 212.68 2,705 4,021
212.18 2,189 2,800 212.69 2,716 4,048
212.19 2,199 2,822 212.70 2,727 4,075
212.20 2,209 2,844 212.71 2,738 4,103
212.21 2,219 2,866 212.72 2,749 4,130
212.22 2,229 2,888 212.73 2,760 4,158
212.23 2,238 2,910 212.74 2,771 4,185
212.24 2,248 2,933 212.75 2,782 4,213
212.25 2,258 2,955 212.76 2,793 4,241
212.26 2,268 2,978 212.77 2,804 4,269
212.27 2,278 3,001 212.78 2,815 4,297
212.28 2,288 3,024 212.79 2,826 4,325
212.29 2,298 3,046 212.80 2,837 4,354
212.30 2,308 3,070 212.81 2,848 4,382
212.31 2,318 3,093 212.82 2,859 4,411
212.32 2,328 3,116 212.83 2,871 4,439
212.33 2,338 3,139 212.84 2,882 4,468
212.34 2,349 3,163 212.85 2,893 4,497
212.35 2,359 3,186 212.86 2,904 4,526
212.36 2,369 3,210 212.87 2,916 4,555
212.37 2,379 3,234 212.88 2,927 4,584
212.38 2,389 3,257 212.89 2,938 4,613
212.39 2,399 3,281 212.90 2,949 4,643
212.40 2,410 3,305 212.91 2,961 4,672
212.41 2,420 3,330 212.92 2,972 4,702
212.42 2,430 3,354 212.93 2,984 4,732
212.43 2,440 3,378 212.94 2,995 4,762
212.44 2,451 3,403 212.95 3,006 4,792
212.45 2,461 3,427 212.96 3,018 4,822
212.46 2,472 3,452 212.97 3,029 4,852
212.47 2,482 3,477 212.98 3,041 4,883
212.48 2,492 3,501 212.99 3,052 4,913
212.49 2,503 3,526 213.00 3,064 4,944
212.50 2,513 3,552
212.51 2,524 3,577
212.52 2,534 3,602
212.53 2,545 3,627
212.54 2,555 3,653
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Stage-Area-Storage for Pond 3P: Sediment Forebay-2

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
212.50 118 0 213.01 200 80
212.51 119 1 213.02 201 82
212.52 121 2 213.03 203 84
212.53 122 4 213.04 205 86
212.54 124 5 213.05 206 88
212.55 125 6 213.06 208 90
212.56 127 7 213.07 210 92
212.57 128 9 213.08 212 95
212.58 129 10 213.09 213 97
212.59 131 11 213.10 215 99
212.60 132 13 213.11 217 101
212.61 134 14 213.12 218 103
212.62 135 15 213.13 220 105
212.63 137 17 213.14 222 108
212.64 138 18 213.15 224 110
212.65 140 19 213.16 225 112
212.66 141 21 213.17 227 114
212.67 143 22 213.18 229 117
212.68 144 24 213.19 231 119
212.69 146 25 213.20 233 121
212.70 148 26 213.21 234 123
212.71 149 28 213.22 236 126
212.72 151 29 213.23 238 128
212.73 152 31 213.24 240 131
212.74 154 33 213.25 242 133
212.75 155 34 213.26 244 135
212.76 157 36 213.27 245 138
212.77 159 37 213.28 247 140
212.78 160 39 213.29 249 143
212.79 162 40 213.30 251 145
212.80 164 42 213.31 253 148
212.81 165 44 213.32 255 150
212.82 167 45 213.33 257 153
212.83 168 47 213.34 259 156
212.84 170 49 213.35 260 158
212.85 172 50 213.36 262 161
212.86 174 52 213.37 264 163
212.87 175 54 213.38 266 166
212.88 177 56 213.39 268 169
212.89 179 57 213.40 270 171
212.90 180 59 213.41 272 174
212.91 182 61 213.42 274 177
212.92 184 63 213.43 276 180
212.93 186 65 213.44 278 182
212.94 187 67 213.45 280 185
212.95 189 68 213.46 282 188
212.96 191 70 213.47 284 191
212.97 193 72 213.48 286 194
212.98 194 74 213.49 288 196
212.99 196 76 213.50 290 199
213.00 198 78 213.51 292 202
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Stage-Area-Storage for Pond 3P: Sediment Forebay-2 (continued)

Elevation Surface Storage
(feet) (sq-ft) (cubic-feet)
213.52 294 205
213.53 296 208
213.54 298 211
213.55 300 214
213.56 302 217
213.57 304 220
213.58 306 223
213.59 308 226
213.60 310 229
213.61 312 232
213.62 314 236
213.63 317 239
213.64 319 242
213.65 321 245
213.66 323 248
213.67 325 252
213.68 327 255
213.69 329 258
213.70 331 261
213.71 334 265
213.72 336 268
213.73 338 271
213.74 340 275
213.75 342 278
213.76 344 282
213.77 347 285
213.78 349 289
213.79 351 292
213.80 353 296
213.81 355 299
213.82 358 303
213.83 360 306
213.84 362 310
213.85 364 314
213.86 367 317
213.87 369 321
213.88 371 325
213.89 373 328
213.90 376 332
213.91 378 336
213.92 380 340
213.93 383 343
213.94 385 347
213.95 387 351
213.96 390 355
213.97 392 359
213.98 394 363
213.99 397 367

214.00 399 371
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Stage-Area-Storage for Pond OCS-2: Bioretention Area

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
212.00 1,378 0 212.51 1,786 804
212.01 1,385 14 212.52 1,794 822
212.02 1,393 28 212.53 1,803 840
212.03 1,401 42 212.54 1,811 858
212.04 1,408 56 212.55 1,820 877
212.05 1,416 70 212.56 1,828 895
212.06 1,423 84 212.57 1,837 913
212.07 1,431 98 212.58 1,846 932
212.08 1,438 113 212.59 1,854 950
212.09 1,446 127 212.60 1,863 969
212.10 1,454 142 212.61 1,872 987
21211 1,461 156 212.62 1,881 1,006
21212 1,469 171 212.63 1,889 1,025
21213 1,477 186 212.64 1,898 1,044
212.14 1,485 200 212.65 1,907 1,063
212.15 1,492 215 212.66 1,916 1,082
212.16 1,500 230 212.67 1,924 1,101
21217 1,508 245 212.68 1,933 1,121
212.18 1,516 260 212.69 1,942 1,140
212.19 1,524 276 212.70 1,951 1,159
212.20 1,532 291 212.71 1,960 1,179
212.21 1,539 306 212.72 1,969 1,199
212.22 1,547 322 212.73 1,978 1,218
212.23 1,555 337 212.74 1,987 1,238
212.24 1,563 353 212.75 1,996 1,258
212.25 1,571 368 212.76 2,005 1,278
212.26 1,579 384 212.77 2,014 1,298
212.27 1,587 400 212.78 2,023 1,318
212.28 1,595 416 212.79 2,032 1,339
212.29 1,603 432 212.80 2,041 1,359
212.30 1,611 448 212.81 2,050 1,379
212.31 1,620 464 212.82 2,059 1,400
212.32 1,628 480 212.83 2,068 1,421
212.33 1,636 497 212.84 2,078 1,441
212.34 1,644 513 212.85 2,087 1,462
212.35 1,652 530 212.86 2,096 1,483
212.36 1,660 546 212.87 2,105 1,504
212.37 1,669 563 212.88 2,114 1,525
212.38 1,677 579 212.89 2,124 1,546
212.39 1,685 596 212.90 2,133 1,568
212.40 1,693 613 212.91 2,142 1,589
212.41 1,702 630 212.92 2,152 1,610
212.42 1,710 647 212.93 2,161 1,632
212.43 1,718 664 212.94 2,170 1,654
212.44 1,727 682 212.95 2,180 1,675
212.45 1,735 699 212.96 2,189 1,697
212.46 1,743 716 212.97 2,199 1,719
212.47 1,752 734 212.98 2,208 1,741
212.48 1,760 751 212.99 2,218 1,763
212.49 1,769 769 213.00 2,227 1,786
212.50 1,777 787 213.01 2,237 1,808
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Stage-Area-Storage for Pond OCS-2: Bioretention Area (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
213.02 2,246 1,830 213.53 2,759 3,105
213.03 2,256 1,853 213.54 2,770 3,132
213.04 2,265 1,875 213.55 2,781 3,160
213.05 2,275 1,898 213.56 2,791 3,188
213.06 2,284 1,921 213.57 2,802 3,216
213.07 2,294 1,944 213.58 2,812 3,244
213.08 2,304 1,967 213.59 2,823 3,272
213.09 2,313 1,990 213.60 2,834 3,300
213.10 2,323 2,013 213.61 2,845 3,329
213.11 2,333 2,036 213.62 2,855 3,357
213.12 2,343 2,060 213.63 2,866 3,386
213.13 2,352 2,083 213.64 2,877 3,414
213.14 2,362 2,107 213.65 2,888 3,443
213.15 2,372 2,131 213.66 2,899 3,472
213.16 2,382 2,154 213.67 2,909 3,501
213.17 2,392 2,178 213.68 2,920 3,530
213.18 2,401 2,202 213.69 2,931 3,560
213.19 2,411 2,226 213.70 2,942 3,589
213.20 2,421 2,250 213.71 2,953 3,619
213.21 2,431 2,275 213.72 2,964 3,648
213.22 2,441 2,299 213.73 2,975 3,678
213.23 2,451 2,323 213.74 2,986 3,708
213.24 2,461 2,348 213.75 2,997 3,738
213.25 2,471 2,373 213.76 3,008 3,768
213.26 2,481 2,397 213.77 3,019 3,798
213.27 2,491 2,422 213.78 3,030 3,828
213.28 2,501 2,447 213.79 3,041 3,858
213.29 2,511 2,472 213.80 3,052 3,889
213.30 2,521 2,497 213.81 3,064 3,919
213.31 2,531 2,523 213.82 3,075 3,950
213.32 2,542 2,548 213.83 3,086 3,981
213.33 2,552 2,574 213.84 3,097 4,012
213.34 2,562 2,599 213.85 3,108 4,043
213.35 2,572 2,625 213.86 3,120 4,074
213.36 2,582 2,651 213.87 3,131 4,105
213.37 2,593 2,676 213.88 3,142 4,137
213.38 2,603 2,702 213.89 3,153 4,168
213.39 2,613 2,728 213.90 3,165 4,200
213.40 2,624 2,755 213.91 3,176 4,231
213.41 2,634 2,781 213.92 3,187 4,263
213.42 2,644 2,807 213.93 3,199 4,295
213.43 2,655 2,834 213.94 3,210 4,327
213.44 2,665 2,860 213.95 3,222 4,359
213.45 2,675 2,887 213.96 3,233 4,392
213.46 2,686 2,914 213.97 3,244 4,424
213.47 2,696 2,941 213.98 3,256 4,456
213.48 2,707 2,968 213.99 3,267 4,489
213.49 2,717 2,995 214.00 3,279 4,522
213.50 2,728 3,022 214.01 3,289 4,555
213.51 2,738 3,050 214.02 3,298 4,588
213.52 2,749 3,077 214.03 3,308 4,621
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Stage-Area-Storage for Pond OCS-2: Bioretention Area (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
214.04 3,317 4,654 214.55 3,827 6,474
214.05 3,327 4,687 214.56 3,837 6,512
214.06 3,337 4,720 214.57 3,848 6,551
214.07 3,346 4,754 214.58 3,858 6,589
214.08 3,356 4,787 214.59 3,869 6,628
214.09 3,366 4,821 214.60 3,879 6,667
214.10 3,376 4,854 214.61 3,889 6,706
214 .11 3,385 4,888 214.62 3,900 6,744
21412 3,395 4,922 214.63 3,910 6,784
21413 3,405 4,956 214.64 3,921 6,823
21414 3,414 4,990 214.65 3,931 6,862
21415 3,424 5,024 214.66 3,942 6,901
214.16 3,434 5,059 214.67 3,952 6,941
21417 3,444 5,093 214.68 3,963 6,980
21418 3,454 5,128 214.69 3,973 7,020
21419 3,464 5,162 214.70 3,984 7,060
214.20 3,473 5,197 214.71 3,994 7,100
214.21 3,483 5,232 214.72 4,005 7,140
214.22 3,493 5,267 214.73 4,016 7,180
214.23 3,503 5,302 214.74 4,026 7,220
214.24 3,513 5,337 214.75 4,037 7,260
214.25 3,523 5,372 214.76 4,048 7,301
214.26 3,533 5,407 214.77 4,058 7,341
214.27 3,543 5,442 214.78 4,069 7,382
214.28 3,553 5,478 214.79 4,080 7,423
214.29 3,563 5,514 214.80 4,090 7,463
214.30 3,573 5,549 214.81 4,101 7,504
214.31 3,583 5,585 214.82 4,112 7,546
214.32 3,593 5,621 214.83 4,122 7,587
214.33 3,603 5,657 214.84 4,133 7,628
214.34 3,613 5,693 214.85 4,144 7,669
214.35 3,623 5,729 214.86 4,155 7,711
214.36 3,633 5,765 214.87 4,165 7,752
214.37 3,643 5,802 214.88 4,176 7,794
214.38 3,653 5,838 214.89 4,187 7,836
214.39 3,663 5,875 214.90 4,198 7,878
214.40 3,673 5,912 214.91 4,209 7,920
214.41 3,684 5,948 214.92 4,220 7,962
214.42 3,694 5,985 214.93 4,231 8,004
214.43 3,704 6,022 214.94 4,241 8,047
214.44 3,714 6,059 214.95 4,252 8,089
214.45 3,724 6,096 214.96 4,263 8,132
214.46 3,735 6,134 214.97 4,274 8,174
214.47 3,745 6,171 214.98 4,285 8,217
214.48 3,755 6,209 214.99 4,296 8,260
214.49 3,765 6,246 215.00 4,307 8,303
214.50 3,776 6,284 215.01 4,318 8,346
214.51 3,786 6,322 215.02 4,329 8,389
214.52 3,796 6,360 215.03 4,340 8,433
214.53 3,806 6,398 215.04 4,351 8,476
214.54 3,817 6,436 215.05 4,362 8,520




18-20 Ayers Village Rd - Methuen, MA

4660 Post Drain Type lll 24-hr 25-yr Rainfall=6.00"
Prepared by Greenman-Pedersen, Inc. Printed 10/1/2020
HydroCAD® 10.10-4a s/n 01710 © 2020 HydroCAD Software Solutions LLC Page 4

Stage-Area-Storage for Pond OCS-2: Bioretention Area (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
215.06 4,373 8,564 215.57 4,956 10,941
215.07 4,384 8,607 215.58 4,967 10,990
215.08 4,395 8,651 215.59 4,979 11,040
215.09 4,406 8,695 215.60 4,991 11,090
215.10 4,418 8,739 215.61 5,003 11,140
21511 4,429 8,784 215.62 5,015 11,190
215.12 4,440 8,828 215.63 5,027 11,240
215.13 4,451 8,872 215.64 5,038 11,291
215.14 4,462 8,917 215.65 5,050 11,341
215.15 4,473 8,962 215.66 5,062 11,392
215.16 4,484 9,006 215.67 5,074 11,442
21517 4,496 9,051 215.68 5,086 11,493
215.18 4,507 9,096 215.69 5,098 11,544
215.19 4,518 9,141 215.70 5,110 11,595
215.20 4,529 9,187 215.71 5,122 11,646
215.21 4,541 9,232 215.72 5,134 11,697
215.22 4,552 9,277 215.73 5,146 11,749
215.23 4,563 9,323 215.74 5,158 11,800
215.24 4,575 9,369 215.75 5,170 11,852
215.25 4,586 9,415 215.76 5,182 11,904
215.26 4,597 9,460 215.77 5,194 11,956
215.27 4,609 9,507 215.78 5,206 12,008
215.28 4,620 9,553 215.79 5,218 12,060
215.29 4,631 9,599 215.80 5,230 12,112
215.30 4,643 9,645 215.81 5,242 12,164
215.31 4,654 9,692 215.82 5,254 12,217
215.32 4,666 9,738 215.83 5,267 12,269
215.33 4,677 9,785 215.84 5,279 12,322
215.34 4,688 9,832 215.85 5,291 12,375
215.35 4,700 9,879 215.86 5,303 12,428
215.36 4,711 9,926 215.87 5,315 12,481
215.37 4,723 9,973 215.88 5,327 12,534
215.38 4,734 10,020 215.89 5,340 12,588
215.39 4,746 10,068 215.90 5,352 12,641
215.40 4,757 10,115 215.91 5,364 12,695
215.41 4,769 10,163 215.92 5,376 12,748
215.42 4,781 10,211 215.93 5,389 12,802
215.43 4,792 10,259 215.94 5,401 12,856
215.44 4,804 10,306 215.95 5,413 12,910
215.45 4,815 10,355 215.96 5,426 12,964
215.46 4,827 10,403 215.97 5,438 13,019
215.47 4,839 10,451 215.98 5,450 13,073
215.48 4,850 10,500 215.99 5,463 13,128
215.49 4,862 10,548 216.00 5,475 13,182
215.50 4,874 10,597
215.51 4,885 10,646
215.52 4,897 10,695
215.53 4,909 10,744
215.54 4,920 10,793
215.55 4,932 10,842
215.56 4,944 10,891
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OUTLET APRON DESIGN
Project: Sonny Valley - Methuen, MA Job# 4660
Date: 2-Oct-20

FES#1 OUTLET APRON
(from HydroCAD Pond DMH-7)
Q25=10.22 cfs
D, =24 inches

Tw=184 feet Greenman-Pedersen, Inc.

Design Criteria
Apron Dimensions

The dimensions of the apron at the outlet of the pipe shall be determined as follows:

1.) The width of the apron at the outlet of the pipe or channel shall be 3 times the diameter of the pipe or width of
the channel.

w6t

2.) The length of the apron shall be determined from the following formula when the tailwater depth at the outlet of the

pipe or channel is less than one-half the diameter of the pipe or one-half the width of the channel.

La=1.8*Q/ Do"3/2+ 7Do
La= 20.50 feet

Where: La is the length of the apron
Q is the discharge from the pipe or channel
D, is the diameter of pipe of width of channel

3.) The length of the apron shall be determined from the following formula when the tailwater depth at the outlet of the

pipe or channel is greater than one-half the diameter of the pipe or one-half the width of the channel.

La=3.0*Qo/ Do"1.5 +7D,,
La= 24.84 feet

4.) Where there is no well defined channel downstream of the outlet the width of the downstream end of the apron
shall be determined as follows:

a. For minimum tailwater conditions where the tailwater depth is less than one-half the pipe diameter:

W=3*Do+La
W= 26.50 feet

b. For maximum tailwater conditions where the tailwater depth is greater than one-half the diameter of the pipe:
W=3*Do+0.4*La
W= 15.94 feet

5.) Where there is a stable well-defined channel downstream of the apron, the bottom of the apron shall be equal to
the width of the channel.

W= 8 feet

FES1



6.) The side of the apron in a well-defined channel shall be 2:1 (horizontal to vertical) or flatter. The height of the
structural lining along the channel sides shall begin at the elevation equal to the top of conduit and taper down to the
channel bottom through the length of the apron.

7.) The bottom grade of the apron shall be level (0% grade). No overfall is allowable at the end of the apron.

8.) The apron shall be located so that there are no bends in the horizontal alignment of the apron

Rock Riprap
The following criteria shall be used to determine the dimensions of the rock riprap used for the apron:
1.) The median stone diameter shall be determined using the formula:

d50=0.02*Q"4/3/(Tw*D,)
dsop= 1.44 inches USE 3 inches

dso minimum 3 inches

Where: ds is the median stone diameter in feet
Tw is the tailwater depth above the invert of the pipe channel in feet
Q is the discharge from the pipe or channel in cubic feet per second
D, is the diameter of the pipe or width of the channel in feet

2.) Fifty percent by weight of the riprap mixture shall be smaller the than median stone size designated as dso. The largest
stone size in the mixtureshall be 1.5 times the ds, size.

3.) The quality and gradation of the rock, the thickness of the riprap lining, filter material and the quality of the stone shall
meet the requirements in the Rock Riprap BMP. The minimum depth shall be 6 inches or 1.5 times the largest stone size
in the mixture whichever is larger (d).

Thickness of the riprap
d = 1.5%(1.5*dso(largest stone size))
d= 7 inches*

* must use a minimum of 6"

Rock Rip Rap Gradation

% of weight smaller

than the given size size of stone in inches
100 45 to 6.0
85 39 to 54
50 30 to 45
15 09 to 1.5

FES1



OUTLET APRON DESIGN
Project: Sonny Valley - Methuen, MA Job# 4660
Date: 2-Oct-20

FES#1 OUTLET APRON
(from HydroCAD Pond DMH-9)
Q25=3.02 cfs
D,= 12 inches

Tw=223 feet Greenman-Pedersen, Inc.

Design Criteria
Apron Dimensions

The dimensions of the apron at the outlet of the pipe shall be determined as follows:

1.) The width of the apron at the outlet of the pipe or channel shall be 3 times the diameter of the pipe or width of
the channel.

w3t

2.) The length of the apron shall be determined from the following formula when the tailwater depth at the outlet of the

pipe or channel is less than one-half the diameter of the pipe or one-half the width of the channel.

La=1.8*Q/ Do”3/2+ 7Do
La= 12.44 feet

Where: La is the length of the apron
Q is the discharge from the pipe or channel
D, is the diameter of pipe of width of channel

3.) The length of the apron shall be determined from the following formula when the tailwater depth at the outlet of the

pipe or channel is greater than one-half the diameter of the pipe or one-half the width of the channel.

La=3.0*Qo/ Do"1.5 +7D,,
La= 16.06 feet

4.) Where there is no well defined channel downstream of the outlet the width of the downstream end of the apron
shall be determined as follows:

a. For minimum tailwater conditions where the tailwater depth is less than one-half the pipe diameter:

W=3*Do+La
W= 15.44 feet

b. For maximum tailwater conditions where the tailwater depth is greater than one-half the diameter of the pipe:
W=3*Do+0.4*La
W= 9.42 feet

5.) Where there is a stable well-defined channel downstream of the apron, the bottom of the apron shall be equal to
the width of the channel.

W= 8 feet

FES2



6.) The side of the apron in a well-defined channel shall be 2:1 (horizontal to vertical) or flatter. The height of the
structural lining along the channel sides shall begin at the elevation equal to the top of conduit and taper down to the
channel bottom through the length of the apron.

7.) The bottom grade of the apron shall be level (0% grade). No overfall is allowable at the end of the apron.

8.) The apron shall be located so that there are no bends in the horizontal alignment of the apron

Rock Riprap
The following criteria shall be used to determine the dimensions of the rock riprap used for the apron:
1.) The median stone diameter shall be determined using the formula:

d50=0.02*Q"4/3/(Tw*D,)
dso="0.47 inches USE 3 inches

dso minimum 3 inches

Where: ds is the median stone diameter in feet
Tw is the tailwater depth above the invert of the pipe channel in feet
Q is the discharge from the pipe or channel in cubic feet per second
D, is the diameter of the pipe or width of the channel in feet

2.) Fifty percent by weight of the riprap mixture shall be smaller the than median stone size designated as dso. The largest
stone size in the mixtureshall be 1.5 times the ds, size.

3.) The quality and gradation of the rock, the thickness of the riprap lining, filter material and the quality of the stone shall
meet the requirements in the Rock Riprap BMP. The minimum depth shall be 6 inches or 1.5 times the largest stone size
in the mixture whichever is larger (d).

Thickness of the riprap
d = 1.5%(1.5*dso(largest stone size))
d= 7 inches*

* must use a minimum of 6"

Rock Rip Rap Gradation

% of weight smaller

than the given size size of stone in inches
100 45 to 6.0
85 39 to 54
50 30 to 45
15 09 to 1.5

FES2
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Calculation of Required Water Quality Flow for Sizing of Stormwater Treatment System

Based on Massachusetts DEP document:
"Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow Based
Manufactured Proprietary Stormwater Treatment Practices"

Stormwater Standard No. 4 requires that the full WQV be captured and treated to remove 80% of the
average annual post-construction TSS load.

Since manufactured proprietary separators are sized using discharge rates and not volume, MassDEP is
requiring this standard method be used to convert the required WQYV to a discharge rate (WQF) to be treated.

Project Site:
Project Location:

18-22 Ayers Village Road
Methuen, MA

Runoff Depth, Q: 1" (0.5"or1")
Table 1. structure Area % Impervious
Name (acres) Impervious A (miles?) t. (min.) t. (hrs.)
DMH-13 2.978 44.00% 0.002047 6.00 0.100

Because only runoff from impervious surfaces is used in calculation of WQYV, area is considered 100% impervious
Therefore, CN = 98

Enter la/P Ratio for CN=98:
la/P =

0.034 (0.058 for Q=0.5" / 0.034 for Q=1")

Enter unit peak discharge, qu (csm/in) for Type Ill rainfall distribution, Ia/P, and tc:
From Figure 2 (Q=0.5") or Figure 4 (Q=1")

Table 2. Structure
Name tc (hours) | qu (csm/in)
DMH-13 0.100 774

WAQF in cfs = (qu)(A)(Q), where:
WQF = water quality flow (cfs)
g, = unit peak discharge (csm/in)
A = drainage area (mi?)
Q = runoff depth (watershed inches)

From Table 2 above
From Table 1 above
Based on Area Type, from above

Table 3. Structure du Impervious Q WQF Proposed
Name (csmlin) | A (miles?) (in) (cfs) Device'
DMH-13 774 0.002047 1 1.58 FD-4HC

1Proposed Device is sized so that the required site WQF is less than the treatment flow at
which the device achieves at least 80% TSS removal, as documented by enclosed test data.

9/24/2020



Hydr
Intxlgior?alg

First Defense®High Capacity

A Simple Solution for your Trickiest Sites

Product Profile

The First Defense® High Capacity is an enhanced vortex separator
that combines an effective stormwater treatment chamber with
an integral peak flow bypass. It efficiently removes sediment total
suspended solids (TSS), trash and hydrocarbons from stormwater
runoff without washing out previously captured pollutants. The First
Defense® High Capacity is available in several model configurations
to accommodate a wide range of pipe sizes, peak flows and depth
constraints (Table 1, next page).

Applications

» Stormwater treatment at the point of entry into the drainage line

« Sites constrained by space, topography or drainage profiles
with limited slope and depth of cover

« Retrofit installations where stormwater treatment is placed on or
tied into an existing storm drain line

* Pretreatment for filters, infiltration and storage

Advantages

« Inlet options include surface grate or multiple inlet pipes

« Integral high capacity bypass conveys large peak flows without
the need for “offline” arrangements using separate junction
manholes

* Proven to prevent pollutant washout at up to 450% of its
treatment flow

* Long flow path through the device ensures a long residence
time within the treatment chamber, enhancing pollutant settling

* Delivered to site pre-assembled and ready for installation

How it Works

Verified by NJCAT and NJDEP

Fig.1 The First Defense® High Capacity has internal components
designed to efficiently capture pollutants and prevent washout at
peak flows.

1

6
2
3 —
—7
4
\ J 8
5 9
10
Components
1. Inlet Grate (optional) 6. Internal Bypass
2. Precast chamber 7. Outlet pipe
3. Inlet Pipe (optional) 8. Qil and Floatables Storage
4. Floatables Draw Off Slot 9. Outlet chute
(not pictured) 10. Sediment Storage Sump
5. Inlet Chute

The First Defense® High Capacity has internal components designed to remove and retain gross debris, total suspended solids (TSS) and

hydrocarbons (Fig.1).

Contaminated stormwater runoff enters the inlet chute from a surface grate and/or inlet pipe. The inlet chute introduces flow into the chamber
tangentially to create a low energy vortex flow regime (magenta arrow) that directs sediment into the sump while oils, floating trash and debris

rise to the surface.

Treated stormwater exits through a submerged outlet chute located opposite to the direction of the rotating flow (blue arrow). Enhanced vortex

separation is provided by forcing the rotating flow within the vessel to follow the longest path possible rather than directly from inlet to outlet.

Higher flows bypass the treatment chamber to prevent turbulence and washout of captured pollutants. An internal bypass conveys infrequent
peak flows directly to the outlet eliminating the need for, and expense of, external bypass control structures. A floatables draw off slot functions

to convey floatables into the treatment chamber prior to bypass.

Hydro International, 94 Hutchins Drive, Portland, ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212
Email: stormwaterinquiry@hydro-int.com Web: www.hydro-int.com

Stormwater Solutions
hydro-int.com/firstdefensehc
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First Defense®High Capacity

Sizing & Design S1ZING CALCULATOR FOR ENGINEERS

This adaptable online treatment system works easily with large pipes,
multiple inlet pipes, inlet grates and now, contains a high capacity bypass
for the conveyance of large peak flows. Designed with site flexibility in mind,
the First Defense® High Capacity allows engineers to maximize available site
space without compromising treatment level.

Variable inlet angles This simple online tool will recommend the best
separator, model size and online/offline arrangement
based on site-specific data entered by the user.

Go to hydro-int.com/sizing to access the tool.

Fig 2. Works with multiple inlet pipes and grates

Inspection and Maintenance

Nobody maintains our systems better than we do. To ensure optimal, ongoing
device performance, be sure to recommend Hydro International as a preferred
service and maintenance provider to your clients.

Call 1 (800) 848-2706 to schedule an

inspection and cleanout or learn more at
hydro-int.com/service

Table 1. First Defense® High Capacity Design Criteria. Fig 3. Maintenance is done with a vactor truck

: Standard
First Defense® TyplcaFllTSSRTrteatment " Maximum Typical Minimum Distance
High Capacity . oW Rates ea : Oil Storage | Sediment | Distance from | from Outlet
Diameter Online Pipe :
Model . Capacity | Storage Outlet Invert to Invert to
NJDEP Flow Rate | Diameter % :
Number - 110um Capacity? Top of Rim3 Sump
v
Certified Floor
(ft/ m) (cfs / L/s) (GEAYS)) (cfs / L/s) (in / mm) (gal /L) (yd®/ m3) (ft/ m) (ft / m)
FD-3HC 3/0.9 0.84/23.7 1.06/30.0 15/424 18 /457 12517473 04/03 | 20-35/06-10 | 3.71/1.13
FD-4HC 4/1.2 1.50/42.4 1.88/53.2 18/510 24 /600 191/723 0.7/0.5 23-39/0.7-12| 497/15
FD-5HC 5/15 2.35/66.2 | 2.94/83.2 20/ 566 24 /600 300/1135 11/.84 | 25-45/0.7-13 5.19/1.5
FD-6HC 6/1.8 3.38/95.7 | 423/119.8 32/906 30/750 496 /1,878 1.6/1.2 3.0-51/09-1.6 5.97/1.8
FD-8HC 8/24 6.00/169.9 | 7.52/212.9 | 50/1,415 | 48/1219 | 1120/4239 | 2.8/21 | 3.0-6.0/0.9-1.8 | 7.40/22

'Contact Hydro International when larger pipe sizes are required.
2Contact Hydro International when custom sediment storage capacity is required.
3Minimum distance for models depends on pipe diameter.

Hydro International, 94 Hutchins Drive, Portland, ME 04102 Stormwater Solutions

Tel: (207) 756-6200 Fax: (207) 756-6212 hydro-int.com/firstdefensehc
Email: stormwaterinquiry@hydro-int.com Web: www.hydro-int.com FDHCSS1902
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Technical Abstract

First Defense®- High Capacity

Hydro

International

NJCAT Verified 80% TSS Removal for 50 to 150 ym Particle Size Range

Introduction

Hydro International has a state-of-the-art hydraulics and test facility
that is used both to develop products and to evaluate performance.
Through controlled testing using industry standard test protocols,
Hydro’s treatment products are evaluated under varying hydraulic
and sediment load conditions. With a known drainage area or water
quality flow rate, these test results are used to benchmark treat-
ment objectives and to select the correct model size.

A common stormwater treatment goal for manufactured treatment
devices is to reduce the Total Suspended Solids (TSS) concentra-
tion by at least 80%. To comply with this goal, a silica-based test
sand with known particle size gradation (PSD) and density is in-
jected into the treatment system at different flow rates. With known
TSS concentrations and particle sizes before and after treatment,
efficiency curves are plotted and used to predict TSS reductions for
a range of particle sizes.

OK110 Silica Test Sand

U.S. Silica OK110 is a common test sand that has been used by
the industry but is no longer available. However, its PSD can be
modelled from a blend of silica sands having a wide range of parti-
cle sizes. This abstract summarizes test results based on a particle
size range similar to OK110 for the First Defense® High Capacity
(FDHC). All test protocols and results have been independently
verified by the New Jersey Corporation for Advanced Technology
(NJCAT). The full report can be viewed at: FDHC PSD Re-
moval_Verification_Report 9-16.pdf

First Defense High Capacity (FDHC)

Inlet —
Pipe

Bypass Weirs

_ @« Outlet

Inlet Chute ' Pipe

Outlet

Vortex Chamber Chute

Sediment Storage
Sump

Figure 1 - First Defense High Capacity

Laboratory Testing Arrangement

The FDHC (Figure 1) has patented flow modifying internal compo-
nents that create a gentle swirling flow path within the Vortex
Chamber. The rotating flow creates low energy vortex forces that
supplement gravitational settling forces to enhance separation of
pollutants.

The internal components are fit into precast manholes to collect
runoff as part of typical drainage network system. During rain
events, flow enters either from a surface inlet grate or inlet pipe. As
flow enters the manhole, components divert flow and pollutants into
a Vortex Chamber beneath a separation module, that includes both
Inlet\Outlet Chutes and Bypass Weirs. The internal Bypass Weirs
divert peak flows over the separation module and away from the
Vortex Chamber where pollutants are collecting. This prevents high
velocities from re-suspending captured pollutants during infrequent
but large storm events.

Capable of providing high pollutant removals for a wide range of
flow rates and pipe sizes, the FDHC can be installed ether online
or offline depending on pipes and peak flows. lIts efficiency and
simplicity make it economical to install and maintain.

The laboratory setup (Figure 2) consisted of a recirculating closed
loop system with an 8-inch (200 mm) submersible Flygt pump that
conveyed water from a 23,000 gal (87,064 L) reservoir through a
PVC pipe network to the 4-ft (1.2m) FDHC. The flow rate of the
pump was controlled by a GE Fuji Electric AF-300 P11 Adjustable
Frequency Drive and measured by an EMCO Flow Systems 4411e
Electromagnetic Flow Transmitter. Test sand was injected into the
incoming flow stream using a volumetric screw feeder situated 10-
ft prior to entering the test unit.
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Figure 2 - Set-up of the Portland, Maine hydraulic testing facility

Test Sediment

The feed sediment injected into the inlet during removal efficiency
testing was a blend of commercially available silica sands ranging
from 2 um to 1,000 um. The PSD of the test sediment was analyzed
by an independent laboratory in accordance with ASTM D 422-63.

Stormwater Solutions
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First Defense®- High Capacity

To evaluate the performance consistent with OK110 test sand, re-
sults were analyzed from the particle sizes range of 50 um to 150
pm (Dso=108pm). A comparison between the 50 — 150 yum range
and OK110 gradation is shown in Figure 3. The 50 — 150 um test
sand gradation is overall finer than OK110 between 50 um and 100
um. For example, the test sand had 15% finer than 75 pm com-
pared to the OK110 PSD that had only 3% less than 75 microns.
Given that finer particles are more difficult to remove, performance
results for 50 to 150 um PSD is considered conservative.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Percentage Finer

10 100 1,000
Particle Size (microns)

—e—Test Sand —e—OK110

Figure 3 - Particle Size Distribution Comparison

Removal Efficiency Testing

Removal efficiency testing with the feed sediment was conducted
in accordance with Section 5 of the NJDEP Laboratory Protocol

for Manufactured Treatment Devices. Five flow rates ranging from
0.38 cfs to 1.88 cfs were tested to assess the performance trend.

The test sediment was fed into the flow stream at a rate that was
equivalent to 200 mg/L. The average influent TSS concentration
was calculated using the total sediment mass and volume of wa-
ter added during dosing. The influent concentration for each parti-
cle size band was calculated using the percentage of particles in
each particle size band and known average inlet concentration.
Three time-spaced effluent grab samples were composited and
analyzed using laser diffraction (ISO 13320) to evaluate the efflu-
ent particle sizes.

Table 1 — 50 — 150 pm Particle Size Range Test Results

Flow Inlet Mass ‘ Outlet Mass ‘ Removal
cfs (L/s) grams ‘ grams ‘ %
0.38 (10.8) 1,554.6 107.1 93.1
0.75 (21.2) 1,761.0 150.8 91.4
1.13 (32.0) 1,872.8 127.2 93.2
1.5 (42.5) 2,203.2 226.7 89.7
1.88 (53.2) 2,366.6 303.8 87.2

The average effluent sediment concentration of the three compo-
sited samples was also measured for each flow rate in accord-
ance with ASTM D3977-97. The effluent concentration for each
particle size band was then calculated using the average effluent
composite concentration and percentage of particles in each parti-
cle size band.

Percent removed at each of the five tested flow rates is shown in
Table 1. Inlet concentrations of the OK110 particle size range var-
ied from 79-84 mg/L compared to 4-8.5 mg/L at the outlet. As ex-
pected, the highest concentration measured at the outlet was at the
highest tested flow rate of 1.88 cfs (53.2 L/s). In general, the 4-ft
FDHC removed greater than 85% of the OK110 particle size range
for all tested flow rates. Table 2 provides “Treatment Flow Rates”
for the available models.

Table 2 — FDHC Treatment Flow Rate for > 85% OK110

Model: FD-3HC ‘ FD-4HC FD-5HC ‘ FD-6HC FD-8HC
Size: 31t ‘ 4t 5 ft ‘ 6 t 8 ft
(900 mm) (2.2 m) (2.5 m) (2.8 m) (2.4m)
cfs: 1.06 1.88 2.94 4.23 7.52
L/s: 30.02 53.2 83.3 119.8 212.9

For design purposes the selected model’s Treatment Flow Rate
must be equal or greater to the site’s required Water Quality Flow
Rate. The peak flow rate and maximum pipe size must be consid-
ered to determine whether an online or offline configuration is ap-
propriate. Full removal curves are available on request.

Refer First Defense product information brochure or visit www.hy-
dro-int.com/us for more information

Stormwater Solutions
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SECTION 1 O&M DOCUMENTATION REQUIREMENTS

The property owner shall be responsible for the operation and maintenance of all stormwater
management systems after construction in accordance with the below criteria. Logs of
inspections and cleanings shall be maintained by the owner and annual BMP inspection forms
shall be made available to the City of Methuen upon request.

As required by the MassDEP Stormwater Management Handbook, which serves as guidance on
the Massachusetts Stormwater Policy, and in accordance with Stormwater Standard #9, the
following post construction operation and maintenance plan has been prepared.

Stormwater Management System Owner: Property owner

Party or Parties Responsible for Operation and Maintenance: Property owner

Documentation: A maintenance log shall be kept summarizing inspections, maintenance and any

corrective actions taken. The log shall include the date on which each inspection or maintenance
task was performed, a description of the inspection findings or maintenance completed, and the
name of the inspector or maintenance personnel performing the task. If a maintenance task
requires the clean out of any sediments or debris, the location where the sediment and debris
was disposed after removal will be indicated. Disposal of the accumulated sediment and
hydrocarbons must be in accordance with applicable local, state, and federal guidelines and
regulations. The logs shall be made accessible to the City of Methuen upon request.

All stormwater facilities associated with this redevelopment are identified on Figure 1 contained
within Section 4 of this manual and listed individually on the log form included herein and shall
be inspected and maintained in accordance with the procedures outlined in Section 2.



SECTION 2 BMP SPecCIFIC O & M PROCEDURES

Driveway/Parking Lot Sweeping

Sweeping shall be done once in the early fall and then immediately following spring snowmelt to
remove sand and other debris and when visual buildup of debris is apparent. Pavement surfaces
shall be swept at other times such as in the fall after leaves have dropped to remove accumulated
debris. Since contaminants typically accumulate within 12 inches of the curbline, street cleaning
operations should concentrate in cleaning curb and gutter lines for maximum pollutant removal
efficiency. Other areas shall also be swept periodically when visual buildup of debris is apparent.
Once removed from paved surfaces, the sweeping must be handled and disposed of properly.
Disposal of the accumulated sediment and hydrocarbons must be in accordance with applicable
local, state, and federal guidelines and regulations.

Deep Sump Hooded Catch Basins

Inspect catch basins at least 4 times per year and at the end of the foliage and snow removal
seasons (preferably in spring and fall) to ensure that the catch basins are working in their intended
fashion and that they are free of debris. Sediment must also be removed 4 times per year of
whenever the depth of deposits is greater than or equal to one half the depth form the bottom
of the invert of the lowest pipe in the basin. If the basin outlet is designed with a hood to trap
floatable materials check to ensure watertight seal is working. At a minimum, remove floating
debris and hydrocarbons at the time of the inspection. Sediment and debris can be removed by
a clamshell bucket however, a vacuum truck is preferred. A vacuum truck must be used at a
minimum of once per year for sediment removal. Disposal of the accumulated sediment and
hydrocarbons must be in accordance with applicable local, state, and federal guidelines and
regulations.

Hydrodynamic Separator (First Defense Units)

Initial maintenance to be performed twice a year for the first year after the unit is online and
operational. A vacuum truck must be used at a minimum of once per year for sediment removal.
Refer to the attached First Defense Maintenance Guide for operation and maintenance
procedures and schedules thereafter.

Bioretention Areas

The bioretention areas should initially be inspected within the first three months after completion
of the site’s construction and after any rainfall event exceeding 2.5 inches in a 24-hour period.
The system should be inspected at least twice annually thereafter.

Preventative maintenance will aid in proper function of the bioretention area. Inspect for trash
and debris on a month to month basis year-round. Additional mulch should be laid down on an
annual basis, preferably in the springtime. Prune any plantings and remove dead vegetation on
an annual basis in the spring or fall and any dead vegetation should be replanted in the springtime.
At least annually, the system should be inspected for drawdown time. In the event the
bioretention area needs to be replaced due to failure or other reasons, any vegetation & filter
media should be replaced in either the late spring or early summer.



Water Quality Swales

Inspect swales during the first few months after construction to ensure vegetation gets
established. Thereafter, inspect twice annually for slope integrity, erosion, sediment
accumulation, vegetation loss and the presence of invasive species. Perform periodic mowing to
prevent the emergence of woody vegetation however; do not cut shorter than 3-4-inches. Do not
let grass height exceed 6 inches. Remove debris and accumulated sediment as needed, based on
inspection. Manually remove sediment and debris at least once per year. Repair eroded areas,
remove invasive species and dead vegetation and reseed with applicable grass mix as warranted
by inspection.

Vegetated Areas

Inspect slopes and embankments early in the growing season to identify active or potential
erosion problems. Replant bare areas or areas with sparse growth. Where rill erosion is evident,
armor the area with an appropriate lining or divert the erosive flows to on-site areas able to
withstand the concentrated flows. During the summer months, all landscape features are to be
maintained with the minimum possible amount of fertilizers, pesticides or herbicides.

Winter Maintenance

Proposed snow storage is located along the edge of the roadways. Any excess snow is to be
trucked offsite. During the winter months all snow is to be stored such that snowmelt is
controlled. Avoid disposing of snow on top of storm drain catch basins or in stormwater drainage
swales or ditches. The minimum amount of deicing chemicals needed is to be used.

For questions and additional information regarding snow storage or disposal, please contact the
Mass DEP’s Northeast Regional Office in Wilmington, 978-694-3200.



SECTION 3 LONG-TERM MAINTENANCE PLAN

The primary focus of the Long-Term Pollution Prevention Plan (LTPPP) is to establish procedures
and controls for limiting the potential sources of pollutants, including nutrients that may
contribute to excessive contaminant levels in the site’s stormwater runoff. To this end the
following source controls and procedures will be in place at the site:

¢ Good House Keeping — It shall be the responsibility of the property owner to keep the
site clean at all times. Refuse disposal and pickup shall occur on a regular basis and all
material shall be disposed of in the specified dumpster location area on the Site
Development Plans.

¢ Storing Material and waste products inside or under cover — No material storage is to
take place outside the proposed facility on either paved or lawn areas. All material
stored on site will conform with all storage requirements of local, state and federal
agencies.

¢ Routine inspections and maintenance of stormwater BMP’s — Refer to the Operation
and Maintenance procedures for each BMP as described in the O&M Plan as described
herein.

¢ Maintenance of lawns, gardens and other landscaped areas — All landscaping and
maintenance to be performed by an authorized company chosen by the property
owner.

e Storage and use of fertilizers, herbicides and pesticides — All landscape maintenance
will be conducted by an authorized company chosen by the property owner. Any
application of herbicides or pesticides will be applied by a licensed applicator.

¢ Proper management of deicing chemicals and snow — Deicing chemicals and snow
removal shall primarily be the responsibility of the property owner additional
information can be found in the O&M Plan as described herein.

¢ Nutrient management plan - The goal of the nutrient management plan is to minimize
the potential sources of excess nutrients on the site and the release of nutrients in the
stormwater from the site. This minimization relates both to infiltrated water and runoff.
In general, the nature of the site use will tend to reduce the nutrients in the stormwater.
Further, procedures indicated above or in the O&M Plan related to deicing procedures,
BMP maintenance procedures, and street sweeping will act to reduce the levels of
nutrients in the stormwater, and the nutrients entering the adjacent wetland and the
groundwater.



SECTION 4 LONG-TERM MAINTENANCE PLAN EXHIBIT
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SECTION 5 STORMWATER OPERATION & MAINTENANCE LOG




Stormwater Operation and Maintenance Log

General Information

Project Name

NPDES Tracking No. Location

Date of Inspection Start/End Time

Inspector’s Name(s)

Inspector’s Title(s)

Inspector’s Contact
Information

Describe present phase of
construction

Type of Inspection
[] Regular [] Post-storm event

Weather Information

Current Conditions:

Do you suspect that discharges may have occurred since the last inspection?

|:| Yes |:| No

Are there any discharges at the time of inspection?
|:| Yes |:| No

F:\Projects\Eng\466019\Drainage\O&M Plan\4660 - Inspection Log Template.docx
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Permanent BMP Installed Party contacted /

(Post Construction) and Operating | Corrective Action Needed
BMP Description Properly? ot
1 Street Sweeping []Yes [ ]No
e Evidence of oil grease [1Yes []No
2 Deep Sump Hooded Catch Basin []Yes []No
e Grates clear of debris []Yes []No
e Inlet and outlet clear of debris [1Yes [INo
e Evidence of oil grease [1Yes []No
e Observance of accumulated
sediment [ Yes LINo
e Evidence of structural
deterioration [ 'Yes LINo
e Evidence of spalling or
cracking of structural parts [JYes [INo
. EVi.d.ence of flow bypassing []Yes []No
facility
3 First Defense Units [1Yes []No
e Grates clear of debris []Yes []No
e Inlet and outlet clear of debris [1Yes []No
e Observance of accumulated
sediment [ Yes LINo
e Evidence of oil or grease []Yes [INo
o EVi.d.ence of flow bypassing []Yes []No
facility
4 Ditches, swales & channels []Yes [ ]No
e Inlet/Outlet clear of debris []Yes []No

¢ Bottom surface clear of debris []Yes []No
e Evidence of rilling or gullying | [] Yes []No

e Observance of accumulated
sediment [1Yes [INo
e Bottom dewaters between
storms [ Yes LINo
e Vegetation healthy and growing | [ ] Yes []No
e Standing water or wet spots []Yes []No
e Tree growth []Yes []No
e Other (specify) []Yes [INo
5 Bioretention Areas [1Yes []No
o Inlet/Inflow pipes clear of
debris [ Yes [LINo

¢ Bottom surface clear of debris []Yes []No
e Evidence of rilling or gullying | [] Yes []No

[ ]

gel:isizg?ce of accumulated []Yes []No
[ ]

]thg';tr;)lrsn dewaters between []ves []No
e Vegetation healthy and growing | [ ] Yes [ ] No
e Standing water or wet spots []Yes [INo
e Tree growth []Yes [ ]No
e Other (specify) []Yes [INo
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Overall Site Issues

BMP/activity

Implemented?

Maintained?

Corrective Action

Party contacted /
Method of contact

Are all slopes and disturbed
areas not actively being
worked properly stabilized?

|:| Yes

|:|No

|:| Yes

|:|No

Are natural resource areas
(e.g., streams, wetlands,
mature trees, etc.) protected
with barriers or similar
BMPs?

|:| Yes

|:|No

|:| Yes

|:|No

Are perimeter controls and
sediment barriers adequately
installed (keyed into
substrate) and maintained?

[]Yes

[ 1No

[]Yes

[ 1No

Are discharge points and
receiving waters free of
sediment deposits?

|:| Yes

|:|No

|:| Yes

|:|No

Are storm drain inlets
properly protected?

[]Yes

[ No

[]Yes

[ No

Is there evidence of
sediment being tracked into
the street?

] Yes

[1No

] Yes

[1No

Is trash/litter from work
areas collected and placed in
covered dumpsters?

[]Yes

[ 1No

[]Yes

[ 1No

Are washout facilities (e.g.,
paint, stucco, concrete)
available, clearly marked,
and maintained?

|:| Yes

|:|No

|:| Yes

|:|No

Are vehicle and equipment
fueling, cleaning, and
maintenance areas free of
spills, leaks, or any other
deleterious material?

|:| Yes

|:|No

|:| Yes

|:|No

10

Are materials that are
potential stormwater
contaminants stored inside
or under cover?

] Yes

[1No

] Yes

[1No

11

Are non-stormwater
discharges (e.g., wash water,
dewatering) properly
controlled?

|:| Yes

|:|No

|:| Yes

|:|No
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ADDITIONAL COMMENTS

Attach Site Photos:
Certification statement:

“I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations.”

Print name:

Signature: Date:

Copies to:

[[] Owner:

Contractor:

Conservation Commission:

GPI Project Manager:

I T I R

Other:

F:\Projects\Eng\466019\Drainage\O&M Plan\4660 - Inspection Log Template.docx Page 4 of 4



SECTION 6 DE-ICING LOG




Deicing Log

Date Applied

Type of Deicing Material

Amount Applied
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plc has a policy of continuous product development and reserves the right to amend specifications without notice.
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HYDRO MAINTENANCE SERVICES

Hydro International has been engineering stormwater treatment systems for over 30 years. We understand the mechanics of remov-
ing pollutants from stormwater and how to keep systems running at an optimal level.

NoBODY KNOWS OUR SYSTEMS BETTER THAN WE DO

AvOID SERVICE NEGLIGENCE

Sanitation services providers not intimately familiar with stormwater
treatment systems are at risk of the following:

. Inadvertently breaking parts or failing to clean/replace system compo-
nents appropriately.

. Charging you for more frequent maintenance because they lacked the
tools to service your system properly in the first place.

. Billing you for replacement parts that might have been covered under
your Hydro warranty plan

. Charging for maintenance that may not yet have been required.

LEAVE THE DIRTY WORK TO US

Trash, sediment and polluted water is stored inside treatment
systems until they are removed by our team with a vactor truck.
Sometimes teams must physically enter the system chambers
in order to prepare the system for maintenance and install any
replacement parts. Services include but are not limited to:

* Solids removal
* Removal of liquid pollutants
» Replacement media installation (when applicable)

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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BETTER TooLs, BETTER RESULTS

Not all vactor trucks are created equal. Appropriate tools and suction power are needed to service stormwater systems appropriately.
Companies who don’t specialize in stormwater treatment won’t have the tools to properly clean systems or install new parts.

SERVICE WARRANTY

Make sure you’re not paying for service that is covered under your warranty plan. Only Hydro International’s service teams can identify
tune-ups that should be on us, not you.

TREATMENT SYSTEMS SERVICED BY HYDRO:

» Stormwwater filters

» Stormwater separators

« Baffle boxes

* Biofilters/biorention systems
« Storage structures

« Catch basins

» Stormwater ponds

* Permeable pavement

SAVE TIME & MONEY: CALL HYDRO FOR A QUOTE

1 (888) 382-7808

LEARN MORE AT HYDRO-INT.COM/SERVICE
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|. First Defense® by Hydro International

Introduction

The First Defense® is an enhanced vortex separator
that combines an effective and economical stormwater
treatment chamber with an integral peak flow bypass. It
efficiently removes total suspended solids (TSS), trash and
hydrocarbons from stormwater runoff without washing out
previously captured pollutants. The First Defense® is available
in several model configurations (refer to Section Il. Model
Sizes & Configurations, page 4) to accommodate a wide
range of pipe sizes, peak flows and depth constraints.

Operation

The First Defense® operates on simple fluid hydraulics. Itis self-
activating, has no moving parts, no external power requirement
and is fabricated with durable non-corrosive components.
No manual procedures are required to operate the unit and
maintenance is limited to monitoring accumulations of stored
pollutants and periodic clean-outs. The First Defense® has
been designed to allow for easy and safe access for inspection,
monitoring and clean-out procedures. Neither entry into the
unit nor removal of the internal components is necessary for
maintenance, thus safety concerns related to confined-space-
entry are avoided.

Pollutant Capture and Retention

The internal components of the First Defense® have been
designed to optimize pollutant capture. Sediment is captured
and retained in the base of the unit, while oil and floatables
are stored on the water surface in the inner volume (Fig.1).

The pollutant storage volumes are isolated from the built-in
bypass chamber to prevent washout during high-flow storm
events. The sump of the First Defense® retains a standing
water level between storm events. This ensures a quiescent
flow regime at the onset of a storm, preventing resuspension
and washout of pollutants captured during previous events.

Accessories such as oil absorbent pads are available for
enhanced oil removal and storage. Due to the separation
of the oil and floatable storage volume from the outlet, the
potential for washout of stored pollutants between clean-outs
is minimized.

Applications

» Stormwater treatment at the point of entry into the drainage line

» Sites constrained by space, topography or drainage profiles
with limited slope and depth of cover

* Retrofit installations where stormwater treatment is placed on or
tied into an existing storm drain line

* Pretreatment for filters, infiltration and storage

Advantages

« Inlet options include surface grate or multiple inlet pipes

« Integral high capacity bypass conveys large peak flows without
the need for “offline” arrangements using separate junction
manholes

* Proven to prevent pollutant washout at up to 500% of its
treatment flow

* Long flow path through the device ensures a long residence
time within the treatment chamber, enhancing pollutant settling

« Delivered to site pre-assembled and ready for installation

Max Qil
Storage Depth

Sediment

Sediment Storage

Fig.1 Pollutant storage volumes in the First Defense®.
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ll. Model Sizes & Configurations

The First Defense® inlet and internal bypass arrangements are available in several model sizes and configurations. The components
of the First Defense®4HC and First Defense®-6HC have modified geometries as to allow greater design flexibility needed to
accommodate various site constraints.

All First Defense® models include the internal components that are designed to remove and retain total suspended solids (TSS),
gross solids, floatable trash and hydrocarbons (Fig.2a - 2b). First Defense® model parameters and design criteria are shown in
Table 1.

First Defense® Components

1. Built-In Bypass 4. Floatables Draw-off Port 7. Sediment Storage
2. Inlet Pipe 5. Outlet Pipe 8. Inlet Grate or Cover
3. Inlet Chute 6. Floatables Storage

Fig.2a) First Defense®-4 and First Defense®-6; b) First Defense®-4HC and First Defense®-6HC, with higher capacity dual internal
bypass and larger maximum pipe diameter.

: Standard
First Defense® TyplcaFllTSSRTrteatment el Maximum Typical Minimum Distance
High Capacity . oW Rates ea . Oil Storage ' Sediment | Distance from | from Outlet
Diameter Online Pipe :
Model . Capacity Storage Outlet Invert to Invert to
NJDEP Flow Rate | Diameter : .
Number ' 106um Capacity? Top of Rim3 Sump
d
Certified Floor
(ft/ m) (cfs / L/s) (cfs / L/s) (cfs / L/s) (in / mm) (gal /L) (yd®/ m3) (ft/ m) (ft / m)
FD-3HC 3/0.9 0.84/23.7 | 1.60/45.3 15/424 18 /457 1257473 04/03 | 20-35/06-1.0| 3.71/1.13
FD-4HC 4/1.2 1.50/42.4 1.88/50.9 18/510 24 /600 191/723 0.7/0.5 23-39/07-12| 497/1.5
FD-5HC 5/15 2.34/66.2 | 2.94/82.1 20/ 566 24 /1609 300/ 1135 11/.84 | 25-45/07-13 | 519/15
FD-6HC 6/1.8 3.38/95.7 | 4.73/133.9 32 /906 30/750 496 /1,878 16/1.2 3.0-51/09-16 597/1.8
FD-8HC 8/24 6.00/169.9 | 7.52/2129 | 50/1,415 | 48/1219 | 1120/4239 | 2.8/2.1 3.0-6.0/0.9-1.8 7.40/2.2

'Contact Hydro International when larger pipe sizes are required.
2Contact Hydro International when custom sediment storage capacity is required.
3Minimum distance for models depends on pipe diameter.

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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[1l. Maintenance

Overview

The First Defense® protects the environment by removing a wide range of pollutants from stormwater runoff. Periodic removal of
these captured pollutants is essential to the continuous, long-term functioning of the First Defense®. The First Defense® will capture
and retain sediment and oil until the sediment and oil storage volumes are full to capacity. When sediment and oil storage capacities
are reached, the First Defense® will no longer be able to store removed sediment and oil. Maximum pollutant storage capacities are
provided in Table 1.

The First Defense® allows for easy and safe inspection, monitoring and clean-out procedures. A commercially or municipally owned
sump-vac is used to remove captured sediment and floatables. Access ports are located in the top of the manhole.

Maintenance events may include Inspection, Oil & Floatables Removal, and Sediment Removal. Maintenance events do not require
entry into the First Defense®, nor do they require the internal components of the First Defense® to be removed. In the case of
inspection and floatables removal, a vactor truck is not required. However, a vactor truck is required if the maintenance event is to
include oil removal and/or sediment removal.

Maintenance Equipment Considerations

The internal components of the First Defense®HC have a centrally located circular shaft through which the sediment storage sump
can be accessed with a sump vac hose. The open diameter of this access shaft is 15 inches in diameter (Fig.3). Therefore, the nozzle
fitting of any vactor hose used for maintenance should be less than 15 inches in diameter.

15-in Maintenance Access

= =

Fig.3 The central opening to the sump of the First Defense®-HC is 15 inches in diameter.

Determining Your Maintenance Schedule

The frequency of clean out is determined in the field after installation. During the first year of operation, the unit should be inspected
every six months to determine the rate of sediment and floatables accumulation. A simple probe such as a Sludge-Judge® can be
used to determine the level of accumulated solids stored in the sump. This information can be recorded in the maintenance log (see
page 9) to establish a routine maintenance schedule.

The vactor procedure, including both sediment and oil / flotables removal, for a 6-ft First Defense® typically takes less than 30 minutes
and removes a combined water/oil volume of about 765 gallons.
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Inspection Procedures

1. Set up any necessary safety equipment around the access
port or grate of the First Defense® as stipulated by
local ordinances. Safety equipment should notify passing
pedestrian and road traffic that work is being done.

2. Remove the grate or lid to the manhole.
3. Without entering the vessel, look down into the chamber to

inspect the inside. Make note of any irregularities. Fig.4
shows the standing water level that should be observed.

FEdEEEEREREERbRaE

4. Without entering the vessel, use the pole with the skimmer net
to remove floatables and loose debris from the components
and water surface.

]
-3

5. Using a sediment probe such as a Sludge Judge®, measure
the depth of sediment that has collected in the sump of the
vessel.

6. On the Maintenance Log (see page 9), record the date, unit
location, estimated volume of floatables and gross debris
removed, and the depth of sediment measured. Also note
any apparent irregularities such as damaged components or
blockages.

7. Securely replace the grate or lid.

8. Take down safety equipment.

9. Notify Hydro International of any irregularities noted during

inspection. Fig.4 Floatables are removed with a vactor hose (First Defense

model FD-4, shown).

Floatables and Sediment Clean Out

Floatables clean out is typically done in conjunction with
sediment removal. A commercially or municipally owned sump-
vac is used to remove captured sediment and floatables (Fig.5).

Recommended Equipment
» Safety Equipment (traffic cones, etc)

* Crow bar or other tool to remove grate or lid
Floatables and loose debris can also be netted with a skimmer

and pole. The access port located at the top of the manhole
provides unobstructed access for a vactor hose and skimmer

* Pole with skimmer or net (if only floatables are being removed)

pole to be lowered to the base of the sump. - Sediment probe (such as a Sludge Judge®)
Scheduling « Vactor truck (flexible hose recommended)
» Floatables and sump clean out are typically conducted once

a year during any season. * First Defense® Maintenance Log

* Floatables and sump clean out should occur as soon as
possible following a spill in the contributing drainage area.

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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Floatables and sediment Clean Out Procedures

1. Set up any necessary safety equipment around the access
port or grate of the First Defense® as stipulated by
local ordinances. Safety equipment should notify passing
pedestrian and road traffic that work is being done.

]
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2. Remove the grate or lid to the manhole.

3. Without entering the vessel, look down into the chamber to
inspect the inside. Make note of any irregularities.

4. Remove oil and floatables stored on the surface of the water
with the vactor hose (Fig.5) or with the skimmer or net (not
pictured).

5. Using a sediment probe such as a Sludge Judge®, measure
the depth of sediment that has collected in the sump of the
vessel and record it in the Maintenance Log (page 9).

6. Once all floatables have been removed, drop the vactor hose
to the base of the sump. Vactor out the sediment and gross
debris off the sump floor (Fig.5).

7. Retract the vactor hose from the vessel.

8. On the Maintenance Log provided by Hydro International,
record the date, unit location, estimated volume of floatables
and gross debris removed, and the depth of sediment
measured. Also note any apparent irregularities such as
damaged components, blockages, or irregularly high or low
water levels. Fig.5 Sediment is removed with a vactor hose (First Defense

model FD-4, shown).

9. Securely replace the grate or lid.

Maintenance at a Glance

Inspection - Regularly during first year of installation
- Every 6 riionths after the first year of installation

Oil and Floatables - Once per year, with sediment removal
Removal - Following a spill in the drainage area
Sediment Removal - Once per year or as needed

- Following a spill in the drainage area

NOTE: For most clean outs the entire volume of liquid does not need to be removed from the manhole. Only remove the
first few inches of oils and floatables from the water surface to reduce the total volume of liquid removed during a clean out.




Hydro

International

First Defense® Installation Log

HYDRO INTERNATIONAL REFERENCE NUMBER:

SITE NAME:

SITE LOCATION:

OWNER: CONTRACTOR:
CONTACT NAME: CONTACT NAME:
COMPANY NAME: COMPANY NAME:
ADDRESS: ADDRESS:
TELEPHONE: TELEPHONE:
FAX: FAX:

INSTALLATION DATE: / /

MODEL SIZE (CIRCLE ONE): FD-4 FD-4HC FD-6 FD-6HC

INLET (CIRCLE ALL THAT APPLY): GRATED INLET (CATCH BASIN) INLET PIPE (FLOW THROUGH)

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com




Hydro

International

First Defense® Inspection and Maintenance Log

Date

Initials

Depth of
Floatables
and Oils

Sediment
Depth
Measured

Volume of
Sediment
Removed

Site Activity and
Comments

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com




Hy dro§

International

DO IT RIGHT THE FIRST TIME

LEARN MORE AT HYDRO-INT.COM/SERVICE

CALL 1 (888) 382-7808 TO SCHEDULE AN INSPECTION

Stormwater Solutions

94 Hutchins Drive
Portland, ME 04102

Tel: (207) 756-6200
Fax: (207) 756-6212
stormwaterinquiry@hydro-int.com

www.hydro-int.com
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