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400 W Elm St Land Development Packet (page 2)

333 W 7th Ave Subdivision and Land Development Packet (page 551)



BOROUGH OF CONSHOHOCKEN
MONTGOMERY COUNTY, PENNSYLVANIA

APPLICATION FOR SUBDIVISION/ LAND DEVELOPMENT

To be completed by the Borough:

Submission Information:

File Number : LD’ 90“ . 0‘13 File Date: Q)/ 2)f /(Ql
Project Title: LIOU W E‘ W\ ‘STYQ ({ T Date Complete: ’)7,/ ’%7; /} |
Received By: B - P\Ob}(\fb 90 Day Date: NUH \! E(,{

REQUIRED MATERIALS FOR ALL LAND DEVELOPMENT/SUBDIVISION APPLICATIONS

1. This form MUST be completed and submitted with the Borough's Land Development/Subdivision application.

2. A Land Development/Subdivision Application MUST include all of the items listed in the application checklist
to be considered complete.

Incomplete applications will NOT be placed on a Planning Commission agenda. Incomplete applications will
be returned to the applicant.

Complete applications must be received at least 38 DAYS (see schedule) prior to the Planning Commission
meeting at which it will be heard.

It is highly encouraged to submit applications in a digital format.
4. One (1) digital copy plus seven (7) paper copies of the complete application are required if submitting
digitally, or fifteen (15) paper copies of the complete application are required.

Applicant Information: ) Property Owner Information (if different):
Corson Street Acquisition Limited Partnership c/o
Name: Equus Capital Partners Name:
Address: 3843 West Chester Pike Address:
Newtown Square, PA 19073
Phone: Bob Dwyer: 610-996-6600; John Forde: 610-355-1872 Bhone:
Fax: 610-355-1871 _ Bexs
E-Mail*. bob@landtrustprop.com,; jforde@bpgltd.com E-Mail*:

Architect/Planner: JDavis Architects c/o Shawn McAnally RA, NCARB
Address: 1218 Chestnut Street, 7th Floor, Philadelphia, PA 19107

E-mail*: shawnm@)jdavisarchitects.com Phone /Fax: (P)215-545-0121

Engineer /Surveyor; Bohler Engineering PA, LLC c/o William R. Rearden, P.E. & John P. Alejnikov, P.E.
Address: 1600 Manor Drive, Suite 200, Chalfont, PA 18914
E-mail*: wrearden@bohlereng.com; jalejnikov@bohlereng.com Phone /Fax: (P)215-996-9100 /(F) 215-996-9102

Landscape Architect; Stuart and Associates, LLC c/o Patrick Stuart, RLA, MCRP, LLA & Vanessa Meyer, RLA
Address: 860 First Avenue, Suite 9B, King of Prussia, PA, 19406
E-mail*; patrick@stuart.associates; Vanessa@stuart.associates Phone /Fax: (P)610-337-2100

Attorney: Riley Riper Hollin & Colagreco c/o Louis J. Colagreco, Jr., Esq., & Gina M. Gerber, Esg.

Address: Eagleview Corporate Center, 717 Constitution Drive, Exton, PA 19341

E-mail*: LOU@RRHC.COM; ginag@RRHC.COM Phone /Fax: (P)610-458-4400 / (F) 610 458-4441

*All correspondence regarding this application from the Planning Commission and staff will be made via e-mail.
All persons involved with this application should provide their e-mail addresses so that information including, but

not limited to, meeting dates and plan reviews replaces revisions here, is distributed appropriately.
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Application For: (See Section 22-305.A or the bottom of page 10 of the application packet
for clarification)

___ Minor Subdivision
— Minar Land Development __ Preliminary Major Subdivision
' Preliminary Major Land Development

__ Final Major Subdivision
i Final Major Land Development

Project Information:

Location (Street Address): 400 West Elm Street, Conshohocken, PA 19428

Tax Assessment Parcel No. * see attached. County Deed Book No.* Page No. "

Description of Proposed Work: The Applicant is proposing to develop the property with a 13-story apartment building
with approximately 352 units and a 2-story parking garage. The site will also contain related site amenities and improvements

inclusive of parking, access roadways, lighting, landscaping, utilities, and stormwater management facilities.
“
Total Tract Acreage: 8.495 ac. Project Acreage 11.46 ac.

Zoning District SP-3 - BR-2 Existing Number of Lots: 11 Proposed Number of Lots: !
Proposed Land Use: __ Single-Family Detached __Single-Family Semi-Detached v Multi-Family

_ Single-Family Attached _ Commercial ~ Office __Industrial
Other (Describe): Multi-Family Residences (Permitted by Conditional Use)

Existing Sewer Flows: 0 Proposed Sewer Flows: 352 EDU/92,400 GPD

Check List - Plans:

The applicant must provide all of the following plans for an application to be considered complete. Section 22, Part 3 of
the SALDO outlines plan submission requirements and the criteria that must be met in order for submissions to be
deemed complete. These requirements are listed on information sheets provided at the end of this application
package. If the required plans listed below do not have sufficient information to allow for staff reviews, the application
may be considered incomplete and returned, requesting additional information.

X Record Plan X Landscape Plan

X Existing Features Site Plan (sealed by a Landscape Architect)
_X_Grc:c!ing Plan X Demolition Plan

X Erosion and Sediment Control Plan X Detail Sheets

X lighting Plan_Major X Traffic Study (if applicable)

X Circulation Plan_Maijor X Post Construction Stormwater

X Stormwater Calculations Management Plan

X Utility Plan

Check List - Proof of ownership and zoning relief:

X Proof of equitable ownership or interest in the property - copy of the deed to the subject property

X Copy of adjudication of Zoning Hearing Board related to the application

Check List - Color Photographs of Site and Existing Conditions:

X Streetscapeinall directions, showing subject property ineach
X Fagade and secondary elevations of existing building(s) on site
X Sidewalkand curb conditions

X Streettrees

X

Alley conditions, if present

Check List - Building Elevations:

X Architectural drawings and renderings of proposed building(s)

Check List - Setback of Proposed Building(s):

X Established building line for the block on which the property is located (eg: scale off an aerial)

(In plan, show setbacks of all existing buildings on same side of the street as project for entire block.)
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List of Requested Waivers:

Section/Requirement: Relief Requested:
See attached letter

Have you met with the Zoning Officer regarding this plan? X_Yes _ No
Are there known variances/any zoning relief necessary for this project?* LYes ____No
If YES, have you submitted an application for the Zoning Hearing Board? X Yes _ No
Has this plan been reviewed by the Zoning Hearing Board? X Yes No

*Please be advised that if any variances are found to be necessary during the course of the review of this plan, you will be required to go to the Zoning
Hearing Board prior to proceeding to the Planning Commission. In addition, you will be requested to grant the Borough a waiver to the 90-day action
period or an immediate denial of this application will be made, and you will be required to resubmit the application.

The undersigned represents that to the best of his/her knowledge and belief, all the above statements are true,

correctand te.
ﬂ /ﬁdét@b T Owye)

Signgture of, Applicuntt’ Signature of Property Owner (if not the same as applicant)
) / 31 /9)
Date ’ Date

ALL MAJOR subdivision/land use applications require o pre-submission meeting to discuss the project prior to full
application submittal.

MINOR subdivision/land use applications may request a pre-submission meeting; if one is desired.

Meetings are held the second and fourth Tuesday of each month beginning at 1:30pm at
the Borough Administrative Offices. '

Applicants assume responsibility of any fees associated with this meeting.

Please note: Pre-Application Meeting was
waived due to prior Conditional Use and
Land Development Approvals.

To schedule a pre-submission meeting, please contact the office of the Borough Manager

ph: 610.828.1092
e: landuse@conshohockenpa.gov

Applicant signature date

Borough Use Only:

‘/Fiiing Fee Amount $ I UU J. UG Check No. f: 8 Y
¥ Pre-Construction Professional Services Escrow Amount $ 5 IHJQ (21) Check No. L‘ 25 2

Decision Information:

Approval Denial Decision Date:

Comments/Conditions:




*Tax Assessment Parcel Numbers:

BLOCK 10, UNIT 11, APN 05-00-00136-012, Deed Book 5649, Page 1407
BLOCK 10, UNIT 6, APN 05-00-00136-003, Deed Book 5609, Page 1377
BLOCK 11, UNIT 8, APN 05-00-02472-106, Deed Book 5941, Page 2967
BLOCK 10, UNIT 5, APN 05-00-00136-021, Deed Book 5941, Page 2967

BLOCK 10, UNIT 8, APN 50-00-2704-009 Deed Book 3513, Page 21

BLOCK 10, LOT 10, APN 05-00-2696-008 (no deed info on survey)

BLOCK 11, UNIT 9, APN 05-00-02474-205, Deed Book 5941, Page 2967

BLOCK 11, UNIT 7, APN 05-00-11874-001, Deed Book 5941, Page 2967 & & Deed Book
5942, Page 2

BLOCK 12, UNIT 20, APN 05-00-11873-002, Deed Book 5941, Page 2967 & Deed Book 5942
Page 2

Plymouth Township:
BLOCK 25, UNIT 33, APN 49-00-06910-016, Deed Book 5942, Page 2

BLOCK 24, UNIT 43, APN 49-00-06904-004, Deed Book 5941, Page 2967



BOROUGH OF CONSHOHOCKEN
MONTGOMERY COUNTY, PENNSYLVANIA

Planning Process Extension Agreement

The Pennsylvania Municipality Planning Code (MPC) and the Conshohocken Borough Subdivision and Land
Development Ordinance state that action must be taken by the Borough within ninety (90) days after a complete
application is filed with the Borough. In the Borough, larger and complicated projects have historically required
additional time in order to complete a thorough review before being considered for approval. As such, an applicant

may voluntarily waive the timing requirement at any time, but is encouraged to submit this waiver with the completed
application.

|, the applicant, hereby voluntarily waive the timing requirement as set forth in the MPC (Section 509) and the
Conshohocken Borough Subdivision and Land Development Ordinance (Section 22-308).

@( 3/2//3/

Applicant signaftte Déte

Bianu \/Rg}cacw 3/2))

Received by (Borm@h) '




BOROUGH OF CONSHOHOCKEN
MONTGOMERY COUNTY, PENNSYLVANIA

ESCROW AGREEMENT
FOR PROFESSIONAL REVIEW FEES

SUBDIVISION/LAND DEVELOPMENT APPLICATIONS

The undersigned hereby agrees to post an escrow to cover the costs of the review of subdivision and land
development applications by the Borough Planner, Engineer, and Solicitor. The amount of said escrow shall be
according to the attached “Schedule of Fees” and shall be posted at the time of initial submission of an application
to the Borough. Said fees shall be placed in an escrow account and any balance remaining shall be returned to the
applicant subsequent to the receipt of final approval.

The applicant is advised that the “Schedule of Fees” represents only an estimate of the costs associated with

plan review. The completeness and quality of the submission, the complexity of the project, the number of revisions
and other factors may cause costs to exceed the established escrow amounts. If during the course of a
subdivision/land development review an escrow amount falls to 10% of the original escrow amount or $250,
whichever is greater, the Borough may require the posting of additional escrow.

NOTE: NO FINAL APPROVALS, CONSTRUCTION, BUILDING OR OCCUPANCY PERMITS SHALL BE ISSUED UNTIL
ALL OUTSTANDING PROFESSIONAL REVIEW FEES HAVE BEEN SATISFIED.

Signed @ Date: 3/5//2’}

Applicant
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General Project Description/Stormwater Management

GENERAL PROJECT DESCRIPTION

Corson Street Acquisition Limited Partnership is proposing to develop a 10.440 acre tract, 8.556 acres is
located in Conshohocken Borough and 1.884 acres is located in Plymouth Township. The area situated in
Plymouth Township has no proposed improvements.

The lot will consist of a proposed 13-story residential building (approximately 30,210 SF footprint) with a
separate 2-story parking garage. The project will also include exterior parking, driveways, utilities,
landscaping, stormwater management controls, and any necessary measures and amenities to support
the development. Pertinent data characterizing the existing and future site conditions are shown on the
accompanying Land Development Plans.

The existing condition for the entire tract is mostly vacant lawn but also consists of a shed, wood deck,
patio, wheel stops, and asphalt pavement. All structures mentioned will be demolished as a part of this
construction. A floodway line from the Plymouth Creek runs along the eastern portion of the property,
while the 100-year floodplain limits for both Plymouth Creek and the Schuylkill River exist for portions
along the east and south boundary. The previously submitted Zoning Plan has addressed any variances
required for the construction of this project.

The PCSM Plan is separate from the E&S Plan and is labeled “Post Construction Stormwater
Management Plan”.

Documentation is provided that the PCSM Plan was prepared by a person trained and experienced in
Post Construction Stormwater Management design methods and techniques applicable to the size and
scope of the project.

General PCSM Planning and Design
§102.8(b)

1. The following measures were taken to preserve the integrity of stream channels and to maintain and
protect the physical, biological, and chemical qualities of the receiving stream:

. Direct runoff from impervious surfaces to underground basins.

. Maintain generally the same drainage patterns as in the existing conditions.

. The installations of water quality filters in each structure.

2. The following measures were taken to prevent an increase in the rate of storm water runoff:

. Direct runoff to underground basins to control runoff rates.
. Minimize impervious areas where practical.
. Maintain generally the same drainage patterns as in the existing condition

3. The following measures were taken to minimize any increase in storm water runoff volume:
. Provide underground infiltration basins to help reduce runoff volume.
. Minimize impervious areas where practical.

4. The following measures were taken to minimize impervious areas:
. Parking areas have been designed to the minimum dimensions per the borough ordinance.

5. The following measures are taken to maximize protection of existing drainage features and vegetation:
. Access the site thru designated construction entrance.
o Maintain existing flow paths to the receiving waters.

6. The following measures were taken to minimize land clearing and grading:
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. Grade site to minimize extent of cutffills.

7. The following measures are taken to minimize soil compaction:
. Access the site thru designated construction entrance.
. Use treaded machinery where practical during earthmoving operations.
. Grade site to minimize extent of cutsf/fills.

8. the following measures were taken to utilize other structural or nonstructural BMPs that prevent or
minimize changes in storm water runoff:

. Direct runoff to underground infiltration basins to control runoff rates.

o Minimize impervious areas where practical.

Types, Depth, Slope, Locations, and Limitations of the Soils

§102.8(f)(2)

Soil Descriptions:

Soil Description Soil Group
Gce Gibraltar silt loam, 0 to 2 percent slopes B

Ha Hatboro silt loam, 0 to 3 percent slopes B/D

UudB Urban land-Udorthents, limestone complex, 0 to 8 percent slopes C/D

UugD Urban land-Udorthents, schist and gneiss complex, 8 to 25 percent slopes C

UgB  Urban land, 0 to 8 percent slopes -

¢ No geologic mapping features were identified.

Infiltration Testing:
Infiltration testing was conducted during the week of 3/22-3/26 by Geo-Technology Associates, Inc.

Out of the five basin locations provided for preliminary testing, four basin layouts (8 testing locations)
found elevations with positive infiltration. Basin 4 was unable to location suitable infiltration conditions for
the southeast corner of the site, and therefore will only function as a detention basin. The remaining
locations are conducive for infiltration and therefore underground infiltration basins have been provided at
these locations. The calculations below show the respective field results, along with the design rate used
for each basin after a safety factor of 2 is applied.

UG Basin 1 = 0.00, 0.25, 0.00, 0.00
0.25 in/hr / 2 (factor of safety) = 0.13 in/hr

UG Basin 2 - 0.25, 1.75, 2.25, 2.50
[(0.25 in/hr x 1.75 in/hr x 2.25 in/hr x 2.50 in/hr)*(1/4)] = 1.25 in/hr x 2 (factor of safety) = 0.63 in/hr

UG Basin 3 > 0.25, 0.75, 3.00, 11.25
[(0.25 in/hr x 0.75 in/hr x 3.00 in/hr x 11.25 in/hr)*(1/4)] = 1.59 in/hr x 2 (factor of safety) = 0.80 in/hr

UG Basin 5 > 6.00, 7.50
[(6.00 in/hr x 7.50 in/hr)*(1/2)] = 6.71 in/hr x 2 (factor of safety) = 3.36 in/hr

Past, Present and Proposed Land Uses and Proposed Alteration to Project Site

§102.8(F)(3)

During the past 5 years, the site has consisted of primarily vacant land with a shed, wood deck, patio,
wheel stops, and asphalt pavement.

During the past 50 years, the site has consisted of primarily vacant land with a shed, wood deck, patio,
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wheel stops, and asphalt pavement.

Geologic Formations or Soil Conditions
§102.8(f)(12)

Refer to the environmental investigations summary, as prepared by Whitestone Associate, Inc., dated
7/16/15. All contaminated soils will be removed as Phase 1 of construction.

Potential Thermal Impacts
§102.8(f)(13)

A potential for thermal impacts exists in instances where surface runoff is directly conveyed to a receiving
stream without adequate attenuation or cooling. To avoid thermal impacts, the following has been
employed: underground infiltration basins, underground detention basin, and substantial amounts of
vegetation around each of the BMPS. All of these measures will help to control runoff volume and rate
and thereby provide additional cooling time, thereby minimizing thermal impacts to the receiving stream.

Riparian Forest Buffer Management Plan
§102.8(f)(14)

e There are no existing/proposed riparian forest buffers located within or outside the limits of
disturbance for this project.

PA Integrated Water Quality Monitoring and Assessment Report Impairments (Cat. 4 & 5)

Impairments Cause of Impairment

Urban Runoff/Storm Sewers Siltation, Water/Flow Variability
Habit Modification Siltation, Water/Flow Variability
Channelization Siltation

e Established TMDL = PCB (Total Maximum Daily Loads Unknown)

Stormwater Management
Watershed
The overall property flows to Plymouth Creek, which is located within the Lower Schuylkill River

Watershed. The Lower Schuylkill River Watershed has a Chapter 93 Classification of WWF-MF (Warm
Water Fishes — Migratory Fishes).

Design Methodology

The method utilized for calculating the peak flow rates and generating hydrographs for the pre- and post-
development was the SCS Method as defined in the computer watershed software HydroCAD 10.00-22.
Drainage areas to the point of discharges were delineated and curve numbers were calculated based on
the values for each type of land use listed in the Borough of Conshohocken Stormwater Management
Ordinance. Time of concentration was calculated for the Pre-Development conditions, but a minimum of 6
minutes was used for the Post-Development drainage areas for a conservative design. Hydrographs for
the 1, 2, 10, 25, 50 and 100-yr storms were generated using the 24 hr precipitation amounts dictated by
the National Weather Service NOAA website for the storm events.
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Peak Rate Points of Discharge

The project is located within one watershed and has two (2) points of discharge along Plymouth Creek.
Point of Discharge 1 is a proposed endwall that will discharge along the southeastern portion of the
property boundary to Plymouth Creek. This endwall will discharge the reduced flows from Basins 1-4.
Point of Discharge 2 is a proposed endwall that will discharge along the northeastern portion of the
property boundary to Plymouth Creek. This endwall will discharge the reduced flows from Basin 5. The
volume, rates, and water quality reduction requirements have been met for the watershed per PADEP
and Borough of Conshohocken standards.

Runoff Calculations — Rational Peak Flow Rate

e The Soil Conservation Service (SCS) method was used with rainfall intensities obtained from NOAA
intensity curves and were generated for the 1-, 2-, 5-, 10-, 25-, 50- and 100-yr storms.

e For pre-development runoff, the site was considered either impervious or meadow for calculations. A
calculated time of concentration greater than 6 minutes was used.

e For post-development conditions, the site cover was considered either open space/lawns or
impervious. A minimum time of concentration of 6 minutes was used for conservative calculations.

Post-Development

e In order to provide as much water quality benefits and infiltration, various BMPs are proposed to
provide the greatest possible benefit.

e The Summary of Peak Flow Rates page lists the various hydrograph peak discharges.

o To determine the 2-year volume difference for the NPDES calculations, the net difference in
impervious within the limit-of-disturbance was used. Pre-development pervious conditions were
calculated as Meadow (with 20% of the impervious area considered meadow as well). Post-
development pervious areas were considered Lawn/Open Space.

e The development meets the peak rate reduction requirement for the 1- through 100-year events. The
post-development peak rate must not exceed the pre-development peak rates for the 2-, 10-, 25-, 50-
and 100-yr storm events. The post-development 2-year peak rate has also been reduced to be below
the 1-year pre-development peak rate. The corresponding peak rates are as follows:

1-year 2-year 10-year 25-year 50-year 100-year
Pre-development 7.82 12.95 30.02 42.42 53.44 65.57
Post-development  5.85 8.28 15.66 20.69 25.02 30.46
Note that the reduction in post-development flows in compliance with Township requirements should
prevent further downstream erosion as a result of this development.

Regarding the calculations, note the following:
a. The PCSM Spreadsheet has been provided for the proposed development:
i. Inthese Worksheets, the Total Site Area that was used is the NPDES boundary for the
lot. The Managed Area is the total disturbance proposed.

b. The overall development design will result in 46,890 cuft of additional runoff, per the Volume
Component of the PCSM Spreadsheet.

c. The underground basins will account for 48,461 cuft of storage volume, per the Volume
Component of the PCSM Spreadsheet.

Storm Drainage

The stormwater conveyance system has been designed to intercept runoff at topographic low points and
areas of significant runoff quantities. Stormwater is then conveyed to the proposed underground
infiliration and detention basins, and then outfalls to Plymouth Creek. Flexstorm filter bags have been
designed for every proposed inlet on site. These filters will provide additional water quality as stormwater
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is then conveyed to the underground basins, before stormwater ultimately drains to Plymouth Creek.
Conveyance design precipitation amounts are based on the rainfall intensities specified from the NOAA
Atlas 14, Volume 2, Version 3 of the Conshohocken, Pennsylvania location for the 100-year storm event.
The Bentley StormCAD V8i computer program has been utilized for the design of the storm conveyance
system.

The proposed stormwater management program described within this report has been designed to
comply with the Borough of Conshohocken Stormwater Management Ordinance and the standards set
forth by the Pennsylvania Department of Environmental Protection.

Written Description of PCSM BMPs
§102.8(f)(6)

> BMP 6.6.4 — Water Quality Inlets
— In order to ensure that the runoff leaving the site does not contain sediment, water quality
inlets have been proposed.
— All proposed inlets consist of a Flexstorm filter bag insert.

» BMP 6.4.2 — Underground Infiltration Basins
— Provides necessary infiltration to meet volume requirements.
— Underground infiltration basins #1, #2, #3,and #5 provided on site.

Antidegradation Analysis

Background

Corson Street Acquisition Limited Partnership is proposing to construct a 13-story residential building in
Conshohocken Borough, PA. This antidegradation analysis has been compiled for the Individual NPDES
application due to the impairments found within the Plymouth Creek. Every effort has been made to
incorporate the necessary BMPs to infiltrate the increased runoff associated with a 2-year storm and
remove pollutants to comply with the no-discharge alternative.

Site Inventory/Description/Analysis

The PCSM plans have a detailed description of the existing natural features of the site including:

1. Topography

2. Soils descriptions
These areas have been closely examined to determine the appropriate BMP measures and locations
suitable for the site.

Non-Discharge Alternative Evaluation for Post-Construction Stormwater Management

Alternative Siting/Location/Configuration/Discharge

The proposed development is located on a property that is currently zoned as SP-3 Specially Planned
District. The extents of the project are in accordance with the applicable township and county regulations.
Alternative site locations within the township are not feasible and the proposed discharge point will model
the existing condition. Several BMP’s have been incorporated into the design to reduce thermal impacts,
provide for the required rate reduction, recharge volume and water quality requirements.

Low Impact Development (LID)

LID was accomplished by using the minimum parking space requirements per the Borough of
Conshohocken Standard. A 2-story parking garage is also provided to accommodate more parking
spaces within a smaller footprint. By providing the minimum dimensions and consolidating spaces in a
parking garage, the amount of impervious area is reduced.
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Riparian Buffers
A riparian buffer is not applicable as indicated by the Montgomery County Conservation District and

Conshohocken Borough.
Infiltration

Four (4) underground infiltration basins are proposed throughout the site to infiltrate the necessary
volume for the 2-year, 24-hour storm.
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Custom Soil Resource Report

Map Unit Legend

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

Gc Gibraltar silt loam 17.0 11.2%

Ha Hatboro silt loam 5.5 3.6%

MnF Manor loam, 25 to 60 percent 0.3 0.2%
slopes, very stony

udiD Udorthents, limestone, 8 to 25 0.1 0.1%
percent slopes

UgB Urban land, 0 to 8 percent 5.9 3.9%
slopes

UudB Urban land-Udorthents, 24.0 15.7%
limestone complex, 0 to 8
percent slopes

UudD Urban land-Udorthents, 19.8 13.0%
limestone complex, 8 to 25
percent slopes

UugB Urban land-Udorthents, schist 3.7 2.5%
and gneiss complex, 0 to 8
percent slopes

UugD Urban land-Udorthents, schist 51.6 33.9%
and gneiss complex, 8 to 25
percent slopes

w Water 24.2 15.9%

Totals for Area of Interest 152.1

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
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Custom Soil Resource Report

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,
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.
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Custom Soil Resource Report

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

Gc—Gibraltar silt loam

Map Unit Setting
National map unit symbol: 1nnty
Elevation: 100 to 840 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 133 to 200 days
Farmland classification: Farmland of statewide importance

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

Description of Gibraltar

Setting
Landform: Flood plains, levees
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coal overwash over alluvium derived from shale and siltstone

Typical profile
A - 0to 4 inches: siltloam
C1-4to 24 inches: silt loam
C2 - 24 to 30 inches: sandy loam
2Apb - 30 to 62 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 60 to 72 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 2.00 in/hr)
Depth to water table: About 36 to 60 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water capacity: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Holly
Percent of map unit: 5 percent
Landform: Flood plains
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Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave

Across-slope shape: Concave

Hydric soil rating: Yes

Ha—Hatboro silt loam

Map Unit Setting
National map unit symbol: 154h
Elevation: 200 to 800 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Not prime farmland

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

Description of Hatboro

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Alluvium derived from metamorphic and sedimentary rock

Typical profile
Ap - 0 to 9 inches: silt loam
Bg - 9 to 44 inches: silt loam
Cg - 44 to 56 inches: sandy clay loam
C - 56 to 70 inches: stratified gravelly sand to clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 60 to 99 inches to lithic bedrock
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Minor Components

Glenville
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

MnF—Manor loam, 25 to 60 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2fgfr
Elevation: 250 to 1,000 feet
Mean annual precipitation: 35 to 50 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 150 to 220 days
Farmland classification: Not prime farmland

Map Unit Composition
Manor, very stony, and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Manor, Very Stony

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Residuum weathered from mica schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1to 3inches: loam
Bw - 3 to 26 inches: channery loam
C - 26 to 60 inches: very fine sandy loam

Properties and qualities
Slope: 25 to 60 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 72 to 99 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: High (about 9.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Hydric soil rating: No

UdID—Udorthents, limestone, 8 to 25 percent slopes

Map Unit Setting
National map unit symbol: 2dtyj
Elevation: 300 to 900 feet
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 50 to 57 degrees F
Frost-free period: 160 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents, limestone, and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents, Limestone

Setting
Landform: Hills
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of argillaceous limestone

Typical profile
H1 - 0 to 6 inches: silty clay loam
H2 - 6 to 60 inches: clay

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 40 to 99 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Very high
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 60 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.2 inches)
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Custom Soil Resource Report

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Hydric soil rating: No

UgB—Urban land, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2dtyq
Elevation: 800 to 1,500 feet
Mean annual precipitation: 36 to 46 inches
Mean annual air temperature: 41 to 62 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Parent material: Pavement, buildings and other artifically covered areas human
transported material

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Minor Components

Udorthents, unstable fill
Percent of map unit: 10 percent
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

UudB—Urban land-Udorthents, limestone complex, 0 to 8 percent
slopes

Map Unit Setting

National map unit symbol: 2dtz5
Elevation: 300 to 1,000 feet
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Custom Soil Resource Report

Mean annual precipitation: 36 to 50 inches

Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 140 to 200 days

Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Udorthents, limestone, and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills, valleys
Landform position (two-dimensional): Summit, shoulder, backslope, footslope
Landform position (three-dimensional): Interfluve, side slope, nose slope, head
slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
H1 - 0 to 6 inches: variable

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 10 to 99 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Udorthents, Limestone

Setting
Landform: Valleys, hills
Landform position (two-dimensional): Shoulder, footslope, backslope, summit
Landform position (three-dimensional): Interfluve, side slope, nose slope, head
slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of argillaceous limestone

Typical profile
H1 - 0 to 6 inches: clay loam
H2 - 6 to 60 inches: clay

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 20 to 99 inches to lithic bedrock
Drainage class: Moderately well drained
Runoff class: Very high
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 6 to 24 inches
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Custom Soil Resource Report

Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Duffield
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

UudD—Urban land-Udorthents, limestone complex, 8 to 25 percent
slopes

Map Unit Setting
National map unit symbol: 2dtz6
Elevation: 300 to 1,000 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Udorthents, limestone, and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Ridges, hills, valleys
Landform position (two-dimensional): Backslope, shoulder, footslope, summit
Landform position (three-dimensional): Interfluve, side slope, nose slope, head
slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Pavement, buildings and other artifically covered areas
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Custom Soil Resource Report

Typical profile
H1 - 0 to 6 inches: variable

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 10 to 99 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Udorthents, Limestone

Setting
Landform: Hills, valleys, ridges
Landform position (two-dimensional): Summit, shoulder, backslope, footslope
Landform position (three-dimensional): Interfluve, side slope, nose slope, head
slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of limestone and dolomite

Typical profile
H1 - 0 to 6 inches: clay loam
H2 - 6 to 60 inches: clay

Properties and qualities

Slope: 8 to 25 percent

Depth to restrictive feature: 20 to 99 inches to lithic bedrock

Drainage class: Moderately well drained

Runoff class: Very high

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 6 to 24 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Duffield
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
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Custom Soil Resource Report

UugB—Urban land-Udorthents, schist and gneiss complex, 0 to 8
percent slopes

Map Unit Setting
National map unit symbol: 2dtz7
Elevation: 200 to 2,000 feet
Mean annual precipitation: 35 to 55 inches
Mean annual air temperature: 45 to 61 degrees F
Frost-free period: 110 to 235 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Udorthents, schist and gneiss, and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
C - O to 6 inches: variable

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 10 to 99 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Udorthents, Schist And Gneiss

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of schist and/or gneiss
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Custom Soil Resource Report

Typical profile
Ap - 0 to 6 inches: loam
C - 6 to 40 inches: silty clay loam
R - 40 to 60 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 20 to 70 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
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 60 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Glenelg
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Edgemont
Percent of map unit: 1 percent
Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountaintop
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Glenville
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

Baile
Percent of map unit: 1 percent
Landform: Depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
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Custom Soil Resource Report

Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Gladstone
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

UugD—Urban land-Udorthents, schist and gneiss complex, 8 to 25
percent slopes

Map Unit Setting
National map unit symbol: 2dtz8
Elevation: 200 to 2,000 feet
Mean annual precipitation: 35 to 55 inches
Mean annual air temperature: 45 to 61 degrees F
Frost-free period: 110 to 235 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Udorthents, schist and gneiss, and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
C - O to 6 inches: variable

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 10 to 99 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Custom Soil Resource Report

Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Udorthents, Schist And Gneiss

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of schist and/or gneiss

Typical profile
Ap - 0 to 6 inches: loam
C - 6to 40 inches: silty clay loam
R - 40 to 60 inches: bedrock

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 20 to 70 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
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 60 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Glenville
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

Baile
Percent of map unit: 1 percent
Landform: Depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Edgemont
Percent of map unit: 1 percent
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Custom Soil Resource Report

Landform: Ridges

Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountaintop
Down-slope shape: Convex, linear

Across-slope shape: Linear, convex

Hydric soil rating: No

Gladstone
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Glenelg
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

W—Water

Map Unit Setting
National map unit symbol: 1nnv3
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 59 degrees F
Frost-free period: 120 to 214 days
Farmland classification: Not prime farmland

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Setting
Parent material: Rivers streams ponds

Properties and qualities
Runoff class: Negligible
Frequency of ponding: Frequent
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2/5/2021 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 2, Version 3
CONSHOHOCKEN
Station ID: 36-1737

Location name: Conshohocken, Pennsylvania, = %""“%

USA* H 3,

Latitude: 40.0744°, Longitude: -75.3178° §=5, ;
Elevation: o

TMEn 1

Elevation (station metadata): 70 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘
. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 [ 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-min 0.347 0.413 0.484 0.534 0.595 0.636 0.676 0.711 0.751 0.781
(0.319-0.378)|((0.379-0.450)/(0.444-0.527)|(0.489-0.582) ||(0.541-0.648)|(0.575-0.693) ((0.609-0.738)|((0.637-0.778) |((0.667-0.826) |((0.688-0.862)
10-min 0.554 0.660 0.776 0.855 0.948 1.01 1.07 1.13 1.19 1.23
(0.509-0.603)((0.606-0.720)|(0.710-0.845)|(0.782-0.931)|| (0.862-1.03) || (0.916-1.10) || (0.968-1.17) || (1.01-1.23) || (1.06-1.31) || (1.08-1.36)
15-min 0.692 0.830 0.981 1.08 1.20 1.28 1.36 1.42 1.50 1.54
(0.636-0.754)|((0.762-0.905) | (0.899-1.07) || (0.990-1.18) || (1.09-1.31) || (1.16-1.40) || (1.22-1.48) || (1.27-1.56) || (1.33-1.64) || (1.36-1.71)
30-min 0.949 1.15 1.39 1.57 1.78 1.93 2.08 2.21 2.38 2.50
(0.873-1.03) || (1.05-1.25) || (1.28-1.52) || (1.43-1.71) || (1.62-1.94) || (1.75-2.10) || (1.87-2.27) || (1.98-2.42) || (2.11-2.62) || (2.20-2.76)
60-min 1.18 1.44 1.79 2.04 2.37 2.62 2.86 3.10 3.41 3.65
(1.09-1.29) || (1.32-1.57) || (1.64-1.95) || (1.87-2.22) || (2.16-2.58) || (2.37-2.85) || (2.58-3.13) || (2.78-3.40) || (3.03-3.75) || (3.22-4.03)
2.hr 1.42 1.72 215 2.48 2.91 3.25 3.59 3.93 4.39 4.74
(1.29-1.55) || (1.58-1.89) || (1.96-2.35) || (2.25-2.71) || (2.63-3.18) || (2.92-3.55) || (3.20-3.93) || (3.48-4.31) || (3.84-4.83) || (4.11-5.24)
3-hr 1.55 1.88 2.35 2.72 3.20 3.58 3.97 4.37 4.90 5.31
(1.42-1.70) || (1.72-2.07) || (2.15-2.58) || (2.47-2.98) || (2.89-3.51) || (3.22-3.92) || (3.54-4.36) || (3.86-4.80) || (4.27-5.41) || (4.58-5.88)
6-hr 1.94 2.34 2.92 3.39 4.04 4.57 5.13 5.72 6.54 7.20
(1.77-2.13) || (2.15-2.58) || (2.67-3.21) || (3.08-3.72) || (3.65-4.43) || (4.09-5.01) || (4.55-5.62) || (5.01-6.27) || (5.63-7.22) || (6.11-7.98)
12-hr 2.36 2.85 3.57 418 5.05 5.79 6.59 7.45 8.72 9.77
(2.16-2.61) || (2.61-3.15) || (3.26-3.94) || (3.79-4.60) || (4.54-5.55) || (5.15-6.36) || (5.79-7.25) || (6.46-8.23) || (7.39-9.66) || (8.14-10.9)
24-hr 2.73 3.28 412 4.82 5.82 6.67 7.58 8.57 10.0 11.2
(2.50-2.98) || (3.01-3.59) || (3.78-4.50) || (4.40-5.25) || (5.30-6.34) || (6.04-7.26) || (6.83-8.24) || (7.67-9.31) || (8.85-10.9) || (9.81-12.2)
2-da 3.15 3.80 4.77 5.57 6.69 7.63 8.62 9.69 1.2 12.4
y (2.88-3.44) || (3.48-4.15) || (4.37-5.22) || (5.08-6.08) || (6.08-7.30) || (6.91-8.31) || (7.76-9.40) || (8.66-10.6) || (9.92-12.2) || (10.9-13.6)
3.da 3.32 4.00 5.01 5.83 7.00 7.97 8.99 10.1 11.6 12.9
Y || (3.04-3.63) || (3.67-4.38) || (4.50-5.48) || (5.34-6.37) || (6.37-7.63) || (7.23-8.68) || (8.11-9.79) || (9.04-11.0) || (10.3-12.7) || (11.4-14.1)
4-da 3.49 4.20 5.25 6.10 7.31 8.30 9.35 10.5 12.1 13.3
Y || (3.21-3.82) || (3.87-4.60) || (4.82-5.75) || (5.59-6.67) || (6.67-7.97) || (7.55-9.04) || (8.46-10.2) || (9.41-11.4) || (10.7-13.2) || (11.8-14.6)
7-da 4.08 4.89 6.05 7.00 8.35 9.47 10.7 11.9 13.7 15.2
y (3.78-4.44) || (4.53-5.33) || (5.59-6.59) || (6.46-7.62) || (7.67-9.08) || (8.66-10.3) || (9.69-11.6) || (10.8-12.9) || (12.3-14.9) || (13.5-16.5)
10-da 4.65 5.55 6.77 7.75 9.1 10.2 1.3 12.5 14.2 15.5
Y || 4.32-502) || (5.17-6.00) || (6.20-7.32) || (7.18-8.37) || (8.41-9.83) || (9.39-11.0) || (10.4-12.2) || (11.4-135) || (12.8-15.3) || (13.9-16.8)
20-da 6.29 7.46 8.90 10.0 11.6 12.7 13.9 15.2 16.8 18.0
Y || (5.89-6.72) || (6.99-7.98) || (8.33-9.52) || (9.38-10.7) || (10.8-12.3) || (11.9-13.6) || (12.9-14.9) || (14.0-16.2) || (15.4-18.0) || (16.5-19.3)
30-da 7.83 9.23 10.8 11.9 13.5 14.7 15.8 17.0 18.5 19.6
y (7.40-8.28) || (8.72-9.76) || (10.2-11.4) || (11.3-12.6) || (12.7-14.3) || (13.8-15.5) || (14.9-16.8) || (15.9-18.0) || (17.2-19.6) || (18.1-20.8)
45-da 9.96 1.7 13.4 14.8 16.4 17.7 18.8 19.9 21.3 223
Y || 0.46-105) || (11.1-12.3) || (12.8-14.2) || (14.0-155) || (15.6-17.3) || (16.7-18.6) || (17.8-19.8) || (18.8-21.0) || (20.0-22.5) || (20.9-23.6)
60-da 1.9 14.0 16.0 17.4 19.3 20.6 21.8 23.0 24.4 25.4
Y || (11.4-12.5) || (13.3-14.7) || (15.2-16.8) || (16.6-18.3) || (18.3-20.2) || (19.6-21.6) || (20.7-22.9) || (21.8-24.2) || (23.1-25.7) || (24.0-26.8)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
‘ PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1 ‘
. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 || 10 || 25 | s || 100 | 200 | 500 | 1000 |
5-min 4.16 4.96 5.81 6.41 714 7.63 8.1 8.53 9.01 9.37
(3.83-4.54) || (4.55-5.40) || (5.33-6.32) || (5.87-6.98) || (6.49-7.78) || (6.90-8.32) || (7.31-8.86) || (7.64-9.34) || (8.00-9.91) || (8.26-10.3)
10-min 3.32 3.96 4.66 5.13 5.69 6.07 6.44 6.76 713 7.38
(3.05-3.62) || (3.64-4.32) || (4.26-5.07) || (4.69-5.59) || (5.17-6.19) || (5.50-6.62) || (5.81-7.03) || (6.06-7.40) || (6.33-7.84) || (6.50-8.15)
15-min 2.77 3.32 3.92 4.32 4.80 5.13 5.43 5.68 5.98 6.18
(2.54-3.02) || (3.05-3.62) || (3.60-4.27) || (3.96-4.71) || (4.37-5.23) || (4.64-5.59) || (4.89-5.93) || (5.10-6.22) || (5.31-6.58) || (5.44-6.82)
30-min 1.90 2.29 2,79 3.13 3.56 3.86 4.16 4.42 4.76 5.00
(1.75-2.07) || (2.11-2.50) || (2.55-3.04) || (2.87-3.41) || (3.24-3.88) || (3.49-4.21) || (3.75-4.54) || (3.97-4.85) || (4.23-5.23) || (4.41-5.52)
60-min 1.18 1.44 1.79 2.04 2.37 2.62 2.86 3.10 3.41 3.65
(1.09-1.29) || (1.32-1.57) || (1.64-1.95) || (1.87-2.22) || (2.16-2.58) || (2.37-2.85) || (2.58-3.13) || (2.78-3.40) || (3.03-3.75) || (3.22-4.03)
2-hr 0.709 0.861 1.07 1.24 1.45 1.62 1.79 1.96 219 2.37
(0.647-0.776)||(0.788-0.943)|| (0.980-1.18) || (1.13-1.35) || (1.31-1.59) || (1.46-1.77) || (1.60-1.96) || (1.74-2.15) || (1.92-2.42) || (2.05-2.62)
3-hr 0.516 0.626 0.784 0.904 1.07 1.19 1.32 1.45 1.63 1.77
(0.472-0.567)|((0.573-0.688)|(0.715-0.860)|/(0.822-0.992)|| (0.962-1.17) || (1.07-1.31) || (1.18-1.45) || (1.28-1.60) || (1.42-1.80) || (1.53-1.96)
6-hr 0.324 0.391 0.488 0.566 0.675 0.764 0.857 0.955 1.09 1.20
(0.296-0.356)[(0.359-0.431)|(0.445-0.536)||(0.515-0.621)||(0.609-0.739)||(0.683-0.836) ((0.760-0.939) | (0.837-1.05) || (0.940-1.21) || (1.02-1.33)
12-hr 0.196 0.236 0.296 0.347 0.419 0.480 0.547 0.619 0.723 0.811
(0.179-0.216)/((0.216-0.261)||(0.271-0.327) ||(0.315-0.382)|(0.377-0.461) | |(0.428-0.528) ((0.481-0.602) |(0.536-0.683) ||(0.614-0.802) ||(0.6 76-0.902)
24-hr 0.114 0.137 0.172 0.201 0.243 0.278 0.316 0.357 0.417 0.467
(0.104-0.124)|((0.126-0.150)|(0.158-0.187) ||(0.184-0.219)||(0.221-0.264)|((0.252-0.302) {(0.285-0.343)|(0.319-0.388) ||(0.369-0.453) ||(0.409-0.507)
2-da 0.066 0.079 0.099 0.116 0.139 0.159 0.180 0.202 0.233 0.259
y (0.060-0.072){|(0.072-0.086)|/(0.091-0.109) [(0.106-0.127) |[(0.127-0.152)||(0.144-0.173)||(0.162-0.196) ||(0.180-0.220) ||(0.207-0.254) ||(0.228-0.283)
3.da 0.046 0.056 0.070 0.081 0.097 0.111 0.125 0.140 0.162 0.179
y (0.042-0.050)((0.051-0.061)|(0.064-0.076)|/(0.074-0.089)||(0.089-0.106)|((0.100-0.121){(0.113-0.136) ||(0.126-0.153) ||(0.143-0.176) ||(0.158-0.196)
4-da 0.036 0.044 0.055 0.064 0.076 0.086 0.097 0.109 0.126 0.139
y (0.033-0.040)((0.040-0.048)|(0.050-0.060) |/(0.058-0.069) |(0.069-0.083)|((0.079-0.094) ((0.088-0.106) |(0.098-0.119) ||(0.112-0.137) ||(0.123-0.152)
7-da 0.024 0.029 0.036 0.042 0.050 0.056 0.063 0.071 0.082 0.090
y (0.022-0.026)((0.027-0.032)|{(0.033-0.039) ||(0.038-0.045) ||(0.046-0.054) |((0.052-0.06 1) {(0.058-0.069) |(0.064-0.077) ||(0.073-0.089) ||(0.080-0.098)
10-da 0.019 0.023 0.028 0.032 0.038 0.043 0.047 0.052 0.059 0.065
y (0.018-0.021)((0.022-0.025)|(0.026-0.030) ||(0.030-0.035) {|(0.035-0.04 1) |[(0.039-0.046) ((0.043-0.051) |(0.048-0.056) ||(0.053-0.064)||(0.058-0.070)
20-da 0.013 0.016 0.019 0.021 0.024 0.027 0.029 0.032 0.035 0.038
y (0.012-0.014)/((0.015-0.017)|{(0.017-0.020) ||(0.020-0.022)||(0.022-0.026) | [(0.025-0.028) ((0.027-0.031){(0.029-0.034) ||(0.032-0.037) ||(0.034-0.040)
30-da 0.011 0.013 0.015 0.017 0.019 0.020 0.022 0.024 0.026 0.027
y (0.010-0.011)/(0.012-0.014)/|(0.014-0.016){(0.016-0.018)((0.018-0.020)|((0.019-0.022)|((0.021-0.023)|(0.022-0.025) ||(0.024-0.027) ||(0.025-0.029)
45-da 0.009 0.011 0.012 0.014 0.015 0.016 0.017 0.018 0.020 0.021
y (0.009-0.010)((0.010-0.011){(0.012-0.013)||(0.013-0.014)||(0.014-0.016)|((0.015-0.017){(0.016-0.018){(0.017-0.019) ||(0.019-0.021) ||(0.019-0.022)
60-da 0.008 0.010 0.011 0.012 0.013 0.014 0.015 0.016 0.017 0.018
Y |10.008-0.009)||(0.009-0.010)|[(0.011-0.012)||(0.012-0.013) ||(0.013-0.014) ||(0.014-0.015) | |(0.014-0.016) ||(0.015-0.017) ||(0.016-0.018) |(0.017-0.019)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=40.0744&lon=-7873178&data=intensity&units=english&series=pds 1/4
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Net Change in Volume and Rate of Stormwater & Supporting
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3800-PM-BCW0405b 03/2019
Checklist

| Worksheet 4 . Change in Runoff Volume for 100-Year Storm Event

Project Name: 400 West Eim
Drainage Area: 100-Year Basin Capacity

100-Year Rainfall: 7.58 in.
Total Site Area: Acres
Protected Site Area: 0.00 Acres
Managed Area: 0.00 Acres

Existing Conditions *

Q Runoff
Area Area la Runoff' [ Volume?

Cover Type/Condition Soil Type (sf) (Ac) CN S (0.2x S) (in) (cuft)
Impervious B 0.01 98 0.204 0.041 7.340 266.46
Meadow B 3.71 58 7.241 1.448 2.811 37,862.87
Impervious C 0.96 98 0.204 0.041 7.340 25,580.11
Impervious (20% considered meadow) C 0.25 71 4.085 0.817 4.217 3,826.52
Meadow C 4.77 71 4.085 0.817 4.217 73,010.03
Total 0 9.70 140,545.99

* Per Chapter 3, the following must be implemented:
1. Existing non-forested pervious areas must be considered meadow (good condition) or its equivalent.
2. Twenty-percent (20%) of existing impervious area, when present, shall be considered meadow (good condition).

Developed Conditions

Q Runoff
Area Area la Runoff' [ Volume?
Cover Type/Condition Soil Type (sf) (Ac) CN S (0.2x S) (in) (cuft)
Open Space (Lawns), Good Condition B 1.23 61 6.393 1.279 3.128 13,965.27
Impervious B 2.36 98 0.204 0.041 7.340 62,884.43
Open Space (Lawns), Good Condition C 2.30 74 3.514 0.703 4.552 38,003.24
Impervious C 3.81 98 0.204 0.041 7.340 ] 101,521.05
Total 0 9.70 216,373.99
100-year Volume Increase = 75,828.00 cuft
20.89 acre-inch
2-year Volume Increase = Developed Conditions Runoff Volume - Existing Conditions Runoff Volume
1. Runoff (in) = Q = (P - 0.2S)* / (P + 0.8S) where: 2. Runoff Volume (cf) = Q x Area x 1/12
P = 2-year Rainfall (in) Q = Runoff (in)
S = (1000/CN) - 10 Area = Land use area (s.f.)

Note: Runoff Volume must be calculated for EACH land use type/condition and HSGI. The use of a weighted CN value for
volume calculations is not acceptable.
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Underground Basin 100-Year Storm Storage Capacity

Project: 400 West Elm
Description: Per Conshohocken Borough Code
Pre-Development Volume = 140,545.99 cuft
Post-Development Volume = 216,373.99 cuft
100-Year Volume Increase = 75,828.00 cuft
or
20.89 acre-inch
Basin 1 Storage = 39,083 cuft
10.77 acre-inch
Basin 2 Storage = 17,403 cuft
4.79 acre-inch
Basin 3 Storage = 13,077 cuft
3.60 acre-inch
Basin 4 Storage = 12,866 cuft
3.54 acre-inch
Basin 5 Storage = 13,260 cuft
3.65 acre-inch
Total Provided Basin Storage = 26.36 acre-inch
Additional Required Storage for
Sediment Accumulation = 0.06 acre-inch
Total Required Storage = 20.95 acre-inch
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Summary of Peak Flow Rates
Project: 400 West EIm

Runoff Rates (cfs)

Storm Frequency 1yr 2yr 10yr 25 yr 50 yr 100 yr
Pre-Development* 7.82 12.95 30.02 42.42 53.44 65.57
Post Development Allowed** N/A 12.95 30.02 42.42 53.44 65.57

Total Post-Development Combined to POl #1 5.85 8.28 15.66 20.69 25.02 30.46

Good Good Good Good Good

** - Permitted post-development peak rates are based on the requirements of the Borough of Conshohocken Stormwater
Management Ordinance, as follows:

- 2-year storm post-development must be less than 2-year storm pre-development

- 10-year storm post-development must be less than 10-year storm pre-development

- 25-year storm post-development must be less than 25-year storm pre-development

- 50-year storm post-development must be less than 50-year storm pre-development

- 100-year storm post-development must be less than 100-year storm pre-development
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Runoff Calculation CN Worksheets

Project:

Description:

Catchment Areas

400 West EIm

Pre and Post Development Drainage Areas

HSG B /CN HSG C/CN Impervious
Open Space Open Space
(Lawns), (Lawns),
Good Good

Condition Meadow Condition Meadow | Impervious |Total Area| Composite
Description 61 58 74 71 98 (Ac) CN
DA-2P(A) - To Basin #1 0.51 1.39 1.90 92
DA-2P(B) - To Basin #2 0.01 0.06 1.1 1.18 96
DA-2P(C) - To Basin #3 0.97 0.97 98
DA-2P(D) - To Basin #4 0.32 0.04 0.88 1.24 88
DA-2P(E) - To Basin #5 0.01 0.25 0.78 1.04 92
DA-2P(F) - Bypass 0.89 1.44 1.04 3.37 78
DA-1E 3.71 4.77 1.22 9.70 69
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Time of Concentration (Tc) or (Tt) Calculations

Project: 400 West EIm

Description: DA-1E (Pre-development)

Note: Space for as many as three segments per flow type can be used for each worksheet.

Sheet Flow (Applicable to Tc only) Segment ID AB
Short Grass
1. Surface Description (table 3-1) Prairie
2. Manning's roughness coeff., n (table 3-1) 0.150
3. Flow length, L (total L< 150 ft) ft 50
4. Two-yr 24-hr rainfall, P, in 3.28
5. Land slope, s* ft/ft 0.0333
6. Tt =0.007(nL)*®/ P,>%s% Compute Tt hr 0.0755 |+ +
*S is averaged
Shallow Concentrated Flow Segment ID BC CcD DE EF FG
7. Surface Description (paved or unpaved) Unpaved Paved Unpaved Unpaved Unpaved
8. Flow length, L ft 194 15 209 28 123
9. Watercourse slope, s* ft/ft 0.0284 0.0040 0.0643 0.2600 0.0488
10. Average velocity, V ft/sec 2.71 1.30 4.10 8.28 3.57
11. Tt =L/ 3600V 0.0199 + 0.0032 + 0.0142 0.0009 0.0096
Channel Flow Segment ID
12. Cross sectional flow area, a ft?
13. Wetted perimeter, p ft
14. Hydraulic radius, r = a/wp ft
15. Channel Slope, s ft/ft
16. Manning's roughness coeff., n
17.V=1.49r"%"2 | n
18. Flow length, L ft
19. Tt =L/ 3600V + +

20. Watershed or subarea T, or T; (add T, in steps 6,11, and 19)

Tc = 7.40 minutes
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DA-1E

DA-2P(A) DA-3P(B) DA-2P(C) DA-2P(D) DA-3P(E)

q—m

VN N NN N

UG Basin 1 UG Basin UG Basin 3 i UG Basin 5

DA-2P(F) - Bypass

Total Post POI 1

Reach Routing Diagram for PC201167 HydroCAD-02
Prepared by Bohler Engineering, Printed 6/3/2021

HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: DA-1E

Runoff = 65.57 cfs @ 11.99 hrs, Volume= 140,671 cf, Depth= 4.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr Rainfall=7.58"

Area (ac) CN Description
3.710 58 Meadow, non-grazed, HSG B
1.220 98 Paved parking, HSG C
4,770 71 Meadow, non-grazed, HSG C

9.700 69 Weighted Average
8.480 87.42% Pervious Area
1.220 12.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.4 Direct Entry, PreDev Tc
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: DA-2P(A)

Runoff = 19.91 cfs @ 11.97 hrs, Volume= 45,713 cf, Depth= 6.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr Rainfall=7.58"

Area (ac) CN Description
0.510 74  >75% Grass cover, Good, HSG C
1.390 98 Paved parking, HSG C
1.900 92 Weighted Average
0.510 26.84% Pervious Area
1.390 73.16% Impervious Area

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

6.0 Direct Entry, basin 1 tc
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: DA-2P(B)

Runoff = 12.68 cfs @ 11.97 hrs, Volume= 30,420 cf, Depth= 7.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr Rainfall=7.58"

Area (ac) CN Description
0.010 61 >75% Grass cover, Good, HSG B
0.060 74 >75% Grass cover, Good, HSG C
0.430 98 Paved parking, HSG C
0.680 98 Unconnected roofs, HSG C

1.180 96 Weighted Average

0.070 5.93% Pervious Area
1.110 94.07% Impervious Area
0.680 61.26% Unconnected

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

6.0 Direct Entry, basin 2 tc
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: DA-2P(C)

Runoff = 10.50 cfs @ 11.97 hrs, Volume= 25,847 cf, Depth= 7.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr Rainfall=7.58"

Area (ac) CN Description
0.970 98 Unconnected roofs, HSG B

0.970 100.00% Impervious Area
0.970 100.00% Unconnected

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

6.0 Direct Entry, basin 3 tc
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: DA-2P(D)

Runoff = 1249 cfs @ 11.97 hrs, Volume= 27,719 cf, Depth= 6.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr Rainfall=7.58"

Area (ac) CN Description
0.320 61 >75% Grass cover, Good, HSG B
0.040 74 >75% Grass cover, Good, HSG C
0.880 98 Paved parking, HSG B
1.240 88 Weighted Average
0.360 29.03% Pervious Area
0.880 70.97% Impervious Area

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

6.0 Direct Entry, basin 4 tc
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: DA-2P(E)

Runoff = 10.90 cfs @ 11.97 hrs, Volume= 25,022 cf, Depth= 6.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr Rainfall=7.58"

Area (ac) CN Description
0.010 61 >75% Grass cover, Good, HSG B
0.250 74 >75% Grass cover, Good, HSG C
0.780 98 Paved parking, HSG C
1.040 92 Weighted Average
0.260 25.00% Pervious Area
0.780 75.00% Impervious Area

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

6.0 Direct Entry, basin 5 tc
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: DA-2P(F) - Bypass

Runoff = 29.32cfs @ 11.97 hrs, Volume= 61,398 cf, Depth= 5.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr Rainfall=7.58"

Area (ac) CN Description
1.440 74  >75% Grass cover, Good, HSG C
1.050 98 Paved parking, HSG C
0.890 61 >75% Grass cover, Good, HSG B
3.380 78 Weighted Average
2.330 68.93% Pervious Area
1.050 31.07% Impervious Area

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

6.0 Direct Entry, bypass tc
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Summary for Pond 1P: UG Basin 1

Inflow Area = 82,764 sf, 73.16% Impervious, Inflow Depth = 6.63" for 100-yr event

Inflow = 1991 cfs @ 11.97 hrs, Volume= 45,713 cf

Outflow = 0.27cfs@ 17.73 hrs, Volume= 31,921 cf, Atten=99%, Lag= 345.5 min
Discarded = 0.06cfs@ 5.53 hrs, Volume= 18,555 cf

Primary = 0.21cfs@ 17.73 hrs, Volume= 13,366 cf

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev=76.95"' @ 17.73 hrs Surf.Area= 18,675 sf Storage= 34,727 cf

Plug-Flow detention time= 1,633.8 min calculated for 31,921 cf (70% of inflow)
Center-of-Mass det. time= 1,538.2 min ( 2,305.2 - 766.9 )

Volume Invert Avail.Storage Storage Description
#1 74.00' 17,692 cf Stone (Prismatic)Listed below (Recalc)
65,363 cf Overall - 21,132 cf Embedded = 44,230 cf x 40.0% Voids
#2 74.50' 21,132 cf ADS_StormTech SC-740 +Cap x 460 Inside #1

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

38,824 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
74.00 18,675 0 0
77.50 18,675 65,363 65,363

Device Routing Invert Outlet Devices
#1  Primary 74.00' 18.0" Round RCP_Round 18"

L=62.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 74.00' / 69.06' S=0.0797 '/ Cc=0.900
n=0.015, Flow Area= 1.77 sf

#2  Device 1 76.00" 3.0" Vert. Orifice C=0.600
#3  Discarded 74.00" 0.130 in/hr Exfiltration over Surface area
#4  Device 1 77.25'" Weir, Cv=2.62 (C= 3.28)

Head (feet) 0.00 3.01
Width (feet) 4.00 4.00

iscarded OutFlow Max=0.06 cfs @ 5.53 hrs HW=74.06" (Free Discharge)
3=Exfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.21 cfs @ 17.73 hrs HW=76.95" (Free Discharge)
=RCP_Round 18" (Passes 0.21 cfs of 15.78 cfs potential flow)
E2=Orifice (Orifice Controls 0.21 cfs @ 4.38 fps)
4=Weir ( Controls 0.00 cfs)
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7.58"

Printed 6/3/2021

Type Il 24-hr 100-yr Rainfall

Pond 1P: UG Basin 1

Stage-Discharge

HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

PC201167 HydroCAD-02
Prepared by Bohler Engineering
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 1P: UG Basin 1

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
74.00 18,675 0 79.30 18,675 38,824
74.10 18,675 747 79.40 18,675 38,824
74.20 18,675 1,494 79.50 18,675 38,824
74.30 18,675 2,241 79.60 18,675 38,824
74.40 18,675 2,988 79.70 18,675 38,824
74.50 18,675 3,735 79.80 18,675 38,824
74.60 18,675 5,212 79.90 18,675 38,824
74.70 18,675 6,685 80.00 18,675 38,824
74.80 18,675 8,150 80.10 18,675 38,824
74.90 18,675 9,605 80.20 18,675 38,824
75.00 18,675 11,050
75.10 18,675 12,483
75.20 18,675 13,903
75.30 18,675 15,309
75.40 18,675 16,700
75.50 18,675 18,077
75.60 18,675 19,436
75.70 18,675 20,775
75.80 18,675 22,093
75.90 18,675 23,390
76.00 18,675 24,663
76.10 18,675 25,912
76.20 18,675 27,129
76.30 18,675 28,310
76.40 18,675 29,456
76.50 18,675 30,562
76.60 18,675 31,617
76.70 18,675 32,608
76.80 18,675 33,504
76.90 18,675 34,320
77.00 18,675 35,089
77.10 18,675 35,836
77.20 18,675 36,583
77.30 18,675 37,330
77.40 18,675 38,077
77.50 18,675 38,824
77.60 18,675 38,824
77.70 18,675 38,824
77.80 18,675 38,824
77.90 18,675 38,824
78.00 18,675 38,824
78.10 18,675 38,824
78.20 18,675 38,824
78.30 18,675 38,824
78.40 18,675 38,824
78.50 18,675 38,824
78.60 18,675 38,824
78.70 18,675 38,824
78.80 18,675 38,824
78.90 18,675 38,824
79.00 18,675 38,824
79.10 18,675 38,824
79.20 18,675 38,824
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Summary for Pond 2P: UG Basin 2

Inflow Area = 51,401 sf, 94.07% Impervious, Inflow Depth = 7.10" for 100-yr event
Inflow = 12.68 cfs @ 11.97 hrs, Volume= 30,420 cf

Outflow = 246 cfs @ 12.13 hrs, Volume= 30,420 cf, Atten=81%, Lag= 10.0 min
Discarded = 0.12cfs@ 6.02 hrs, Volume= 20,551 cf

Primary = 234 cfs @ 12.13 hrs, Volume= 9,869 cf

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev=72.16' @ 12.13 hrs Surf.Area= 8,296 sf Storage= 15,264 cf

Plug-Flow detention time= 634.2 min calculated for 30,417 cf (100% of inflow)
Center-of-Mass det. time= 634.3 min ( 1,383.7 - 749.4 )

Volume Invert Avail.Storage Storage Description
#1 69.30' 7,755 cf  stone (Prismatic)Listed below (Recalc)
29,036 cf Overall - 9,647 cf Embedded = 19,389 cf x 40.0% Voids
#2 69.80' 9,647 cf ADS_StormTech SC-740 +Cap x 210 Inside #1

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

17,403 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
69.30 8,296 0 0
72.80 8,296 29,036 29,036

Device Routing Invert Outlet Devices
#1  Primary 69.30' 18.0" Round RCP_Round 18"

L=13.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert=69.30'/ 69.00' S=0.0231"'/" Cc= 0.900
n=0.015, Flow Area= 1.77 sf
#2  Device 1 71.30'" 3.0" Vert. Orifice C=0.600
#3  Device 1 71.80" Custom Weir, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.00 1.00 1.57
Width (feet) 3.00 3.00 4.00 4.00
#4  Discarded 69.30' 0.630 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.12 cfs @ 6.02 hrs HW=69.34" (Free Discharge)
4=Exfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=2.33 cfs @ 12.13 hrs HW=72.16" (Free Discharge)
=RCP_Round 18" (Passes 2.33 cfs of 14.84 cfs potential flow)
E2=Orifice (Orifice Controls 0.20 cfs @ 4.13 fps)
3=Custom Weir (Weir Controls 2.13 cfs @ 1.97 fps)
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7.58"

Printed 6/3/2021

Type Il 24-hr 100-yr Rainfall

Pond 2P: UG Basin 2

Stage-Discharge

HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

PC201167 HydroCAD-02
Prepared by Bohler Engineering
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PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
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Stage-Area-Storage for Pond 2P: UG Basin 2

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
69.30 8,296 0 71.95 8,296 14,421
69.35 8,296 166 72.00 8,296 14,638
69.40 8,296 332 72.05 8,296 14,844
69.45 8,296 498 72.10 8,296 15,038
69.50 8,296 664 72.15 8,296 15,223
69.55 8,296 830 72.20 8,296 15,402
69.60 8,296 996 72.25 8,296 15,575
69.65 8,296 1,161 72.30 8,296 15,744
69.70 8,296 1,327 72.35 8,296 15,910
69.75 8,296 1,493 72.40 8,296 16,075
69.80 8,296 1,659 72.45 8,296 16,241
69.85 8,296 1,992 72.50 8,296 16,407
69.90 8,296 2,324 72.55 8,296 16,573
69.95 8,296 2,656 72.60 8,296 16,739
70.00 8,296 2,988 72.65 8,296 16,905
70.05 8,296 3,318 72.70 8,296 17,071
70.10 8,296 3,647 72.75 8,296 17,237
70.15 8,296 3,975 72.80 8,296 17,403
70.20 8,296 4,302 72.85 8,296 17,403
70.25 8,296 4,628 72.90 8,296 17,403
70.30 8,296 4,953 72.95 8,296 17,403
70.35 8,296 5,276 73.00 8,296 17,403
70.40 8,296 5,598 73.05 8,296 17,403
70.45 8,296 5,918 73.10 8,296 17,403
70.50 8,296 6,237 73.15 8,296 17,403
70.55 8,296 6,554 73.20 8,296 17,403
70.60 8,296 6,869 73.25 8,296 17,403
70.65 8,296 7,183 73.30 8,296 17,403
70.70 8,296 7,496 73.35 8,296 17,403
70.75 8,296 7,806
70.80 8,296 8,115
70.85 8,296 8,421
70.90 8,296 8,726
70.95 8,296 9,028
71.00 8,296 9,328
71.05 8,296 9,626
71.10 8,296 9,921
71.15 8,296 10,214
71.20 8,296 10,504
71.25 8,296 10,791
71.30 8,296 11,076
71.35 8,296 11,358
71.40 8,296 11,636
71.45 8,296 11,912
71.50 8,296 12,183
71.55 8,296 12,450
71.60 8,296 12,713
71.65 8,296 12,972
71.70 8,296 13,227
71.75 8,296 13,477
71.80 8,296 13,722
71.85 8,296 13,962
71.90 8,296 14,195
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Summary for Pond 3P: UG Basin 3

Inflow Area = 42,253 sf,100.00% Impervious, Inflow Depth = 7.34" for 100-yr event
Inflow = 10.50 cfs @ 11.97 hrs, Volume= 25,847 cf

Outflow = 433 cfs @ 12.07 hrs, Volume= 25,847 cf, Atten=59%, Lag= 6.2 min
Discarded = 0.12cfs@ 5.95 hrs, Volume= 17,240 cf

Primary = 422 cfs @ 12.07 hrs, Volume= 8,607 cf

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev=65.05' @ 12.07 hrs Surf.Area= 6,289 sf Storage= 11,700 cf

Plug-Flow detention time= 477.1 min calculated for 25,844 cf (100% of inflow)
Center-of-Mass det. time= 477.2 min ( 1,214.9-737.7 )

Volume Invert Avail.Storage Storage Description
#1 62.10' 5,956 cf stone (Prismatic)Listed below (Recalc)
22,011 cf Overall - 7,121 cf Embedded = 14,891 cf x 40.0% Voids
#2 62.60' 7,121 cf ADS_StormTech SC-740 +Cap x 155 Inside #1

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

13,077 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.10 6,289 0 0
65.60 6,289 22,011 22,011

Device Routing Invert Outlet Devices
#1  Primary 62.10' 18.0" Round RCP_Round 18"

L=7.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert=62.10'/61.90' S=0.0286'/'" Cc= 0.900
n=0.015, Flow Area= 1.77 sf
#2  Device 1 64.10' 3.0" Vert. Orifice C=0.600
#3  Device 1 64.60' Custom Weir, Cv=2.62 (C= 3.28)
Head (feet) 0.00 2.28
Width (feet) 4.00 4.00
#4  Discarded 62.10' 0.800 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.12 cfs @ 5.95 hrs HW=62.15" (Free Discharge)
4=Exfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=4.21 cfs @ 12.07 hrs HW=65.05" (Free Discharge)
=RCP_Round 18" (Passes 4.21 cfs of 15.58 cfs potential flow)
E2=Orifice (Orifice Controls 0.22 cfs @ 4.38 fps)
3=Custom Weir (Weir Controls 4.00 cfs @ 2.20 fps)
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Stage-Area-Storage for Pond 3P: UG Basin 3

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
62.10 6,289 0 64.75 6,289 10,820
62.15 6,289 126 64.80 6,289 10,983
62.20 6,289 252 64.85 6,289 11,138
62.25 6,289 377 64.90 6,289 11,285
62.30 6,289 503 64.95 6,289 11,425
62.35 6,289 629 65.00 6,289 11,560
62.40 6,289 755 65.05 6,289 11,691
62.45 6,289 880 65.10 6,289 11,819
62.50 6,289 1,006 65.15 6,289 11,945
62.55 6,289 1,132 65.20 6,289 12,071
62.60 6,289 1,258 65.25 6,289 12,197
62.65 6,289 1,507 65.30 6,289 12,322
62.70 6,289 1,755 65.35 6,289 12,448
62.75 6,289 2,004 65.40 6,289 12,574
62.80 6,289 2,252 65.45 6,289 12,700
62.85 6,289 2,499 65.50 6,289 12,825
62.90 6,289 2,745 65.55 6,289 12,951
62.95 6,289 2,991 65.60 6,289 13,077
63.00 6,289 3,235 65.65 6,289 13,077
63.05 6,289 3,479 65.70 6,289 13,077
63.10 6,289 3,722 65.75 6,289 13,077
63.15 6,289 3,964 65.80 6,289 13,077
63.20 6,289 4,205 65.85 6,289 13,077
63.25 6,289 4,444 65.90 6,289 13,077
63.30 6,289 4,683 65.95 6,289 13,077
63.35 6,289 4,920 66.00 6,289 13,077
63.40 6,289 5,156 66.05 6,289 13,077
63.45 6,289 5,392 66.10 6,289 13,077
63.50 6,289 5,625 66.15 6,289 13,077
63.55 6,289 5,858 66.20 6,289 13,077
63.60 6,289 6,089 66.25 6,289 13,077
63.65 6,289 6,319 66.30 6,289 13,077
63.70 6,289 6,547 66.35 6,289 13,077
63.75 6,289 6,773 66.40 6,289 13,077
63.80 6,289 6,998 66.45 6,289 13,077
63.85 6,289 7,221 66.50 6,289 13,077
63.90 6,289 7,442 66.55 6,289 13,077
63.95 6,289 7,661 66.60 6,289 13,077
64.00 6,289 7,879 66.65 6,289 13,077
64.05 6,289 8,094 66.70 6,289 13,077
64.10 6,289 8,308 66.75 6,289 13,077
64.15 6,289 8,519 66.80 6,289 13,077
64.20 6,289 8,728 66.85 6,289 13,077
64.25 6,289 8,934
64.30 6,289 9,138
64.35 6,289 9,338
64.40 6,289 9,536
64.45 6,289 9,730
64.50 6,289 9,922
64.55 6,289 10,110
64.60 6,289 10,294
64.65 6,289 10,474
64.70 6,289 10,650
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Summary for Pond 4P: UG Basin 4

Inflow Area = 54,014 sf, 70.97% Impervious, Inflow Depth = 6.16" for 100-yr event
Inflow = 1249 cfs @ 11.97 hrs, Volume= 27,719 cf

Outflow = 6.12cfs @ 12.06 hrs, Volume= 27,719 cf, Atten=51%, Lag= 5.5 min
Primary = 6.12cfs @ 12.06 hrs, Volume= 27,719 cf

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev=62.13' @ 12.06 hrs Surf.Area= 6,473 sf Storage= 12,316 cf

Plug-Flow detention time= 282.7 min calculated for 27,716 cf (100% of inflow)
Center-of-Mass det. time= 282.9 min ( 1,063.4 - 780.5)

Volume Invert Avail.Storage Storage Description
#1 59.00' 6,251 cf stone (Prismatic)Listed below (Recalc)
22,656 cf Overall - 7,029 cf Embedded = 15,627 cf x 40.0% Voids
#2 59.50' 7,029 cf ADS_StormTech SC-740 +Cap x 153 Inside #1

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

13,279 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
59.00 6,473 0 0
62.50 6,473 22,656 22,656

Device Routing Invert Outlet Devices
#1  Primary 59.00' 18.0" Round RCP_Round 18"

L= 26.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 59.00' / 58.74' S=0.0100'/" Cc= 0.900
n=0.015, Flow Area= 1.77 sf
#2  Device 1 59.00" 3.0" Vert. Orifice C=0.600
#3  Device 1 61.50' Custom Weir, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.00 1.00 2.87
Width (feet) 3.50 3.50 4.00 4.00

Primary OutFlow Max=6.11 cfs @ 12.06 hrs HW=62.13" (Free Discharge)
L= =RCP_Round 18" (Passes 6.11 cfs of 14.39 cfs potential flow)
t2=0rifice (Orifice Controls 0.41 cfs @ 8.34 fps)
3=Custom Weir (Weir Controls 5.70 cfs @ 2.60 fps)
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Stage-Area-Storage for Pond 4P: UG Basin 4

Elevation Storage Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet) (feet) (cubic-feet)
59.00 0 61.12 8,922 63.24 13,279
59.04 104 61.16 9,089 63.28 13,279
59.08 207 61.20 9,253 63.32 13,279
59.12 311 61.24 9,416 63.36 13,279
59.16 414 61.28 9,577 63.40 13,279
59.20 518 61.32 9,736 63.44 13,279
59.24 621 61.36 9,893 63.48 13,279
59.28 725 61.40 10,048 63.52 13,279
59.32 829 61.44 10,201 63.56 13,279
59.36 932 61.48 10,352 63.60 13,279
59.40 1,036 61.52 10,500 63.64 13,279
59.44 1,139 61.56 10,646 63.68 13,279
59.48 1,243 61.60 10,788 63.72 13,279
59.52 1,395 61.64 10,927 63.76 13,279
59.56 1,596 61.68 11,062 63.80 13,279
59.60 1,796 61.72 11,192 63.84 13,279
59.64 1,997 61.76 11,317 63.88 13,279
59.68 2,197 61.80 11,437 63.92 13,279
59.72 2,397 61.84 11,552 63.96 13,279
59.76 2,596 61.88 11,663 64.00 13,279
59.80 2,794 61.92 11,773 64.04 13,279
59.84 2,993 61.96 11,880 64.08 13,279
59.88 3,190 62.00 11,985 64.12 13,279
59.92 3,387 62.04 12,088 64.16 13,279
59.96 3,584 62.08 12,192 64.20 13,279
60.00 3,780 62.12 12,296 64.24 13,279
60.04 3,975 62.16 12,399 64.28 13,279
60.08 4,170 62.20 12,503 64.32 13,279
60.12 4,364 62.24 12,606 64.36 13,279
60.16 4,557 62.28 12,710
60.20 4,750 62.32 12,813
60.24 4,941 62.36 12,917
60.28 5,133 62.40 13,021
60.32 5,323 62.44 13,124
60.36 5,512 62.48 13,228
60.40 5,701 62.52 13,279
60.44 5,889 62.56 13,279
60.48 6,076 62.60 13,279
60.52 6,262 62.64 13,279
60.56 6,448 62.68 13,279
60.60 6,632 62.72 13,279
60.64 6,815 62.76 13,279
60.68 6,997 62.80 13,279
60.72 7,178 62.84 13,279
60.76 7,358 62.88 13,279
60.80 7,537 62.92 13,279
60.84 7,714 62.96 13,279
60.88 7,891 63.00 13,279
60.92 8,066 63.04 13,279
60.96 8,240 63.08 13,279
61.00 8,412 63.12 13,279
61.04 8,584 63.16 13,279
61.08 8,754 63.20 13,279
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Summary for Pond 5P: UG Basin 5

Inflow Area = 45,302 sf, 75.00% Impervious, Inflow Depth = 6.63" for 100-yr event
Inflow = 10.90 cfs @ 11.97 hrs, Volume= 25,022 cf

Outflow = 0.88cfs @ 12.48 hrs, Volume= 25,022 cf, Atten=92%, Lag= 30.6 min
Discarded = 0.49cfs@ 11.15 hrs, Volume= 23,559 cf

Primary = 0.39cfs @ 12.48 hrs, Volume= 1,463 cf

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev=82.56' @ 12.48 hrs Surf.Area= 6,321 sf Storage= 10,664 cf

Plug-Flow detention time= 151.0 min calculated for 25,019 cf (100% of inflow)
Center-of-Mass det. time= 151.0 min ( 917.9 - 766.9)

Volume Invert Avail.Storage Storage Description
#1 80.00' 5,909 cf stone (Prismatic)Listed below (Recalc)
22,124 cf Overall - 7,350 cf Embedded = 14,773 cf x 40.0% Voids
#2 80.50' 7,350 cf ADS_StormTech SC-740 +Cap x 160 Inside #1

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

13,260 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
80.00 6,321 0 0
83.50 6,321 22,124 22,124

Device Routing Invert Outlet Devices
#1  Primary 80.00' 18.0" Round RCP_Round 18"

L=108.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 80.00'/ 79.04' S=0.0089'/' Cc= 0.900
n=0.015, Flow Area= 1.77 sf
#2  Device 1 82.00' 3.0" Vert. Orifice C=0.600
#3  Device 1 82.50" Custom Weir, Cv=2.62 (C= 3.28)
Head (feet) 0.00 4.62
Width (feet) 5.00 5.00
#4  Discarded 80.00" 3.360 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.49 cfs @ 11.15 hrs HW=80.07" (Free Discharge)
4=Exfiltration (Exfiltration Controls 0.49 cfs)

Primary OutFlow Max=0.38 cfs @ 12.48 hrs HW=82.56" (Free Discharge)
=RCP_Round 18" (Passes 0.38 cfs of 10.29 cfs potential flow)
E2=Orifice (Orifice Controls 0.16 cfs @ 3.17 fps)
3=Custom Weir (Weir Controls 0.22 cfs @ 0.78 fps)
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Stage-Area-Storage for Pond 5P: UG Basin 5

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
80.00 6,321 0 85.30 6,321 13,260
80.10 6,321 253 85.40 6,321 13,260
80.20 6,321 506 85.50 6,321 13,260
80.30 6,321 759 85.60 6,321 13,260
80.40 6,321 1,011 85.70 6,321 13,260
80.50 6,321 1,264 85.80 6,321 13,260
80.60 6,321 1,771 85.90 6,321 13,260
80.70 6,321 2,276 86.00 6,321 13,260
80.80 6,321 2,779 86.10 6,321 13,260
80.90 6,321 3,278 86.20 6,321 13,260
81.00 6,321 3,774 86.30 6,321 13,260
81.10 6,321 4,265 86.40 6,321 13,260
81.20 6,321 4,752 86.50 6,321 13,260
81.30 6,321 5,234 86.60 6,321 13,260
81.40 6,321 5,711 86.70 6,321 13,260
81.50 6,321 6,183 86.80 6,321 13,260
81.60 6,321 6,648 86.90 6,321 13,260
81.70 6,321 7,107 87.00 6,321 13,260
81.80 6,321 7,559 87.10 6,321 13,260
81.90 6,321 8,003
82.00 6,321 8,439
82.10 6,321 8,866
82.20 6,321 9,282
82.30 6,321 9,686
82.40 6,321 10,078
82.50 6,321 10,455
82.60 6,321 10,816
82.70 6,321 11,153
82.80 6,321 11,458
82.90 6,321 11,735
83.00 6,321 11,995
83.10 6,321 12,248
83.20 6,321 12,501
83.30 6,321 12,754
83.40 6,321 13,007
83.50 6,321 13,260
83.60 6,321 13,260
83.70 6,321 13,260
83.80 6,321 13,260
83.90 6,321 13,260
84.00 6,321 13,260
84.10 6,321 13,260
84.20 6,321 13,260
84.30 6,321 13,260
84.40 6,321 13,260
84.50 6,321 13,260
84.60 6,321 13,260
84.70 6,321 13,260
84.80 6,321 13,260
84.90 6,321 13,260
85.00 6,321 13,260
85.10 6,321 13,260
85.20 6,321 13,260
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Summary for Link 1L: Total Post POI 1

Inflow Area = 422,968 sf, 63.65% Impervious, Inflow Depth = 3.47" for 100-yr event
Inflow = 30.46 cfs @ 12.01 hrs, Volume= 122,422 cf
Primary = 30.46 cfs @ 12.01 hrs, Volume= 122,422 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Hydrograph for Pond 1P: UG Basin 1

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.00 0 74.00 0.00 0.00 0.00
2.00 0.00 0 74.00 0.00 0.00 0.00
4.00 0.00 0 74.00 0.00 0.00 0.00
6.00 0.02 41 74.01 0.00 0.00 0.00
8.00 0.05 187 74.03 0.02 0.02 0.00
10.00 0.13 514 74.07 0.06 0.06 0.00
12.00 7.17 7,087 74.73 0.06 0.06 0.00
14.00 0.23 11,626 75.04 0.06 0.06 0.00
16.00 0.14 12,522 75.10 0.06 0.06 0.00
18.00 0.11 13,003 75.14 0.06 0.06 0.00
20.00 0.08 13,272 75.16 0.06 0.06 0.00
22.00 0.07 13,406 75.16 0.06 0.06 0.00
24.00 0.07 13,499 75.17 0.06 0.06 0.00
26.00 0.00 13,116 75.14 0.06 0.06 0.00
28.00 0.00 12,711 75.12 0.06 0.06 0.00
30.00 0.00 12,307 75.09 0.06 0.06 0.00
32.00 0.00 11,902 75.06 0.06 0.06 0.00
34.00 0.00 11,498 75.03 0.06 0.06 0.00
36.00 0.00 11,093 75.00 0.06 0.06 0.00
38.00 0.00 10,688 74.97 0.06 0.06 0.00
40.00 0.00 10,284 74.95 0.06 0.06 0.00
42.00 0.00 9,879 74.92 0.06 0.06 0.00
44.00 0.00 9,474 74.89 0.06 0.06 0.00
46.00 0.00 9,070 74.86 0.06 0.06 0.00
48.00 0.00 8,665 74.84 0.06 0.06 0.00
50.00 0.00 8,261 74.81 0.06 0.06 0.00
52.00 0.00 7,856 74.78 0.06 0.06 0.00
54.00 0.00 7,451 74.75 0.06 0.06 0.00
56.00 0.00 7,047 74.72 0.06 0.06 0.00
58.00 0.00 6,642 74.70 0.06 0.06 0.00
60.00 0.00 6,237 74.67 0.06 0.06 0.00
62.00 0.00 5,833 74.64 0.06 0.06 0.00
64.00 0.00 5,428 74.61 0.06 0.06 0.00
66.00 0.00 5,024 74.59 0.06 0.06 0.00
68.00 0.00 4,619 74.56 0.06 0.06 0.00
70.00 0.00 4,214 74.53 0.06 0.06 0.00
72.00 0.00 3,810 74.51 0.06 0.06 0.00
74.00 0.00 3,405 74.46 0.06 0.06 0.00
76.00 0.00 3,000 74.40 0.06 0.06 0.00
78.00 0.00 2,596 74.35 0.06 0.06 0.00
80.00 0.00 2,191 74.29 0.06 0.06 0.00
82.00 0.00 1,787 74.24 0.06 0.06 0.00
84.00 0.00 1,382 74.18 0.06 0.06 0.00
86.00 0.00 977 74.13 0.06 0.06 0.00
88.00 0.00 573 74.08 0.06 0.06 0.00
90.00 0.00 246 74.03 0.03 0.03 0.00
92.00 0.00 104 74.01 0.01 0.01 0.00
94.00 0.00 44 74.01 0.01 0.01 0.00

96.00 0.00 18 74.00 0.00 0.00 0.00
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Hydrograph for Pond 2P: UG Basin 2

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.00 0 69.30 0.00 0.00 0.00
2.00 0.00 0 69.30 0.00 0.00 0.00
4.00 0.01 13 69.30 0.01 0.01 0.00
6.00 0.03 35 69.31 0.03 0.03 0.00
8.00 0.06 59 69.32 0.05 0.05 0.00
10.00 0.12 117 69.34 0.11 0.11 0.00
12.00 4.85 4,388 70.21 0.12 0.12 0.00
14.00 0.15 6,797 70.59 0.12 0.12 0.00
16.00 0.09 6,773 70.58 0.12 0.12 0.00
18.00 0.07 6,475 70.54 0.12 0.12 0.00
20.00 0.05 6,040 70.47 0.12 0.12 0.00
22.00 0.05 5,516 70.39 0.12 0.12 0.00
24.00 0.04 4,965 70.30 0.12 0.12 0.00
26.00 0.00 4,108 70.17 0.12 0.12 0.00
28.00 0.00 3,237 70.04 0.12 0.12 0.00
30.00 0.00 2,366 69.91 0.12 0.12 0.00
32.00 0.00 1,495 69.75 0.12 0.12 0.00
34.00 0.00 624 69.49 0.12 0.12 0.00
36.00 0.00 8 69.30 0.01 0.01 0.00
38.00 0.00 0 69.30 0.00 0.00 0.00
40.00 0.00 0 69.30 0.00 0.00 0.00
42.00 0.00 0 69.30 0.00 0.00 0.00
44.00 0.00 0 69.30 0.00 0.00 0.00
46.00 0.00 0 69.30 0.00 0.00 0.00
48.00 0.00 0 69.30 0.00 0.00 0.00
50.00 0.00 0 69.30 0.00 0.00 0.00
52.00 0.00 0 69.30 0.00 0.00 0.00
54.00 0.00 0 69.30 0.00 0.00 0.00
56.00 0.00 0 69.30 0.00 0.00 0.00
58.00 0.00 0 69.30 0.00 0.00 0.00
60.00 0.00 0 69.30 0.00 0.00 0.00
62.00 0.00 0 69.30 0.00 0.00 0.00
64.00 0.00 0 69.30 0.00 0.00 0.00
66.00 0.00 0 69.30 0.00 0.00 0.00
68.00 0.00 0 69.30 0.00 0.00 0.00
70.00 0.00 0 69.30 0.00 0.00 0.00
72.00 0.00 0 69.30 0.00 0.00 0.00
74.00 0.00 0 69.30 0.00 0.00 0.00
76.00 0.00 0 69.30 0.00 0.00 0.00
78.00 0.00 0 69.30 0.00 0.00 0.00
80.00 0.00 0 69.30 0.00 0.00 0.00
82.00 0.00 0 69.30 0.00 0.00 0.00
84.00 0.00 0 69.30 0.00 0.00 0.00
86.00 0.00 0 69.30 0.00 0.00 0.00
88.00 0.00 0 69.30 0.00 0.00 0.00
90.00 0.00 0 69.30 0.00 0.00 0.00
92.00 0.00 0 69.30 0.00 0.00 0.00
94.00 0.00 0 69.30 0.00 0.00 0.00
96.00 0.00 0 69.30 0.00 0.00 0.00
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Hydrograph for Pond 3P: UG Basin 3

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.00 0 62.10 0.00 0.00 0.00
2.00 0.01 6 62.10 0.01 0.01 0.00
4.00 0.03 25 62.11 0.02 0.02 0.00
6.00 0.04 43 62.12 0.04 0.04 0.00
8.00 0.06 60 62.12 0.06 0.06 0.00
10.00 0.11 106 62.14 0.10 0.10 0.00
12.00 410 3,761 63.11 0.12 0.12 0.00
14.00 0.12 5,672 63.51 0.12 0.12 0.00
16.00 0.08 5,539 63.48 0.12 0.12 0.00
18.00 0.06 5,178 63.40 0.12 0.12 0.00
20.00 0.04 4,701 63.30 0.12 0.12 0.00
22.00 0.04 4,151 63.19 0.12 0.12 0.00
24.00 0.04 3,578 63.07 0.12 0.12 0.00
26.00 0.00 2,752 62.90 0.12 0.12 0.00
28.00 0.00 1,913 62.73 0.12 0.12 0.00
30.00 0.00 1,075 62.53 0.12 0.12 0.00
32.00 0.00 236 62.19 0.12 0.12 0.00
34.00 0.00 0 62.10 0.00 0.00 0.00
36.00 0.00 0 62.10 0.00 0.00 0.00
38.00 0.00 0 62.10 0.00 0.00 0.00
40.00 0.00 0 62.10 0.00 0.00 0.00
42.00 0.00 0 62.10 0.00 0.00 0.00
44.00 0.00 0 62.10 0.00 0.00 0.00
46.00 0.00 0 62.10 0.00 0.00 0.00
48.00 0.00 0 62.10 0.00 0.00 0.00
50.00 0.00 0 62.10 0.00 0.00 0.00
52.00 0.00 0 62.10 0.00 0.00 0.00
54.00 0.00 0 62.10 0.00 0.00 0.00
56.00 0.00 0 62.10 0.00 0.00 0.00
58.00 0.00 0 62.10 0.00 0.00 0.00
60.00 0.00 0 62.10 0.00 0.00 0.00
62.00 0.00 0 62.10 0.00 0.00 0.00
64.00 0.00 0 62.10 0.00 0.00 0.00
66.00 0.00 0 62.10 0.00 0.00 0.00
68.00 0.00 0 62.10 0.00 0.00 0.00
70.00 0.00 0 62.10 0.00 0.00 0.00
72.00 0.00 0 62.10 0.00 0.00 0.00
74.00 0.00 0 62.10 0.00 0.00 0.00
76.00 0.00 0 62.10 0.00 0.00 0.00
78.00 0.00 0 62.10 0.00 0.00 0.00
80.00 0.00 0 62.10 0.00 0.00 0.00
82.00 0.00 0 62.10 0.00 0.00 0.00
84.00 0.00 0 62.10 0.00 0.00 0.00
86.00 0.00 0 62.10 0.00 0.00 0.00
88.00 0.00 0 62.10 0.00 0.00 0.00
90.00 0.00 0 62.10 0.00 0.00 0.00
92.00 0.00 0 62.10 0.00 0.00 0.00
94.00 0.00 0 62.10 0.00 0.00 0.00
96.00 0.00 0 62.10 0.00 0.00 0.00
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Hydrograph for Pond 4P: UG Basin 4

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 59.00 0.00
2.00 0.00 0 59.00 0.00
4.00 0.00 0 59.00 0.00
6.00 0.00 0 59.00 0.00
8.00 0.01 36 59.01 0.00
10.00 0.05 213 59.08 0.01
12.00 416 3,478 59.94 0.21
14.00 0.14 4,656 60.18 0.24
16.00 0.09 3,776 60.00 0.22
18.00 0.07 2,820 59.81 0.19
20.00 0.05 1,930 59.63 0.17
22.00 0.04 1,162 59.45 0.13
24.00 0.04 678 59.26 0.09
26.00 0.00 307 59.12 0.03
28.00 0.00 181 59.07 0.01
30.00 0.00 126 59.05 0.01
32.00 0.00 92 59.04 0.00
34.00 0.00 67 59.03 0.00
36.00 0.00 49 59.02 0.00
38.00 0.00 36 59.01 0.00
40.00 0.00 26 59.01 0.00
42.00 0.00 19 59.01 0.00
44.00 0.00 14 59.01 0.00
46.00 0.00 10 59.00 0.00
48.00 0.00 7 59.00 0.00
50.00 0.00 5 59.00 0.00
52.00 0.00 4 59.00 0.00
54.00 0.00 3 59.00 0.00
56.00 0.00 2 59.00 0.00
58.00 0.00 2 59.00 0.00
60.00 0.00 1 59.00 0.00
62.00 0.00 1 59.00 0.00
64.00 0.00 1 59.00 0.00
66.00 0.00 0 59.00 0.00
68.00 0.00 0 59.00 0.00
70.00 0.00 0 59.00 0.00
72.00 0.00 0 59.00 0.00
74.00 0.00 0 59.00 0.00
76.00 0.00 0 59.00 0.00
78.00 0.00 0 59.00 0.00
80.00 0.00 0 59.00 0.00
82.00 0.00 0 59.00 0.00
84.00 0.00 0 59.00 0.00
86.00 0.00 0 59.00 0.00
88.00 0.00 0 59.00 0.00
90.00 0.00 0 59.00 0.00
92.00 0.00 0 59.00 0.00
94.00 0.00 0 59.00 0.00
96.00 0.00 0 59.00 0.00
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Hydrograph for Pond 5P: UG Basin 5

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.00 0 80.00 0.00 0.00 0.00
2.00 0.00 0 80.00 0.00 0.00 0.00
4.00 0.00 0 80.00 0.00 0.00 0.00
6.00 0.01 3 80.00 0.01 0.01 0.00
8.00 0.03 9 80.00 0.03 0.03 0.00
10.00 0.07 25 80.01 0.07 0.07 0.00
12.00 3.92 2,402 80.73 0.49 0.49 0.00
14.00 0.12 1,569 80.56 0.49 0.49 0.00
16.00 0.08 29 80.01 0.08 0.08 0.00
18.00 0.06 22 80.01 0.06 0.06 0.00
20.00 0.04 16 80.01 0.04 0.04 0.00
22.00 0.04 14 80.01 0.04 0.04 0.00
24.00 0.04 13 80.01 0.04 0.04 0.00
26.00 0.00 0 80.00 0.00 0.00 0.00
28.00 0.00 0 80.00 0.00 0.00 0.00
30.00 0.00 0 80.00 0.00 0.00 0.00
32.00 0.00 0 80.00 0.00 0.00 0.00
34.00 0.00 0 80.00 0.00 0.00 0.00
36.00 0.00 0 80.00 0.00 0.00 0.00
38.00 0.00 0 80.00 0.00 0.00 0.00
40.00 0.00 0 80.00 0.00 0.00 0.00
42.00 0.00 0 80.00 0.00 0.00 0.00
44.00 0.00 0 80.00 0.00 0.00 0.00
46.00 0.00 0 80.00 0.00 0.00 0.00
48.00 0.00 0 80.00 0.00 0.00 0.00
50.00 0.00 0 80.00 0.00 0.00 0.00
52.00 0.00 0 80.00 0.00 0.00 0.00
54.00 0.00 0 80.00 0.00 0.00 0.00
56.00 0.00 0 80.00 0.00 0.00 0.00
58.00 0.00 0 80.00 0.00 0.00 0.00
60.00 0.00 0 80.00 0.00 0.00 0.00
62.00 0.00 0 80.00 0.00 0.00 0.00
64.00 0.00 0 80.00 0.00 0.00 0.00
66.00 0.00 0 80.00 0.00 0.00 0.00
68.00 0.00 0 80.00 0.00 0.00 0.00
70.00 0.00 0 80.00 0.00 0.00 0.00
72.00 0.00 0 80.00 0.00 0.00 0.00
74.00 0.00 0 80.00 0.00 0.00 0.00
76.00 0.00 0 80.00 0.00 0.00 0.00
78.00 0.00 0 80.00 0.00 0.00 0.00
80.00 0.00 0 80.00 0.00 0.00 0.00
82.00 0.00 0 80.00 0.00 0.00 0.00
84.00 0.00 0 80.00 0.00 0.00 0.00
86.00 0.00 0 80.00 0.00 0.00 0.00
88.00 0.00 0 80.00 0.00 0.00 0.00
90.00 0.00 0 80.00 0.00 0.00 0.00
92.00 0.00 0 80.00 0.00 0.00 0.00
94.00 0.00 0 80.00 0.00 0.00 0.00
96.00 0.00 0 80.00 0.00 0.00 0.00
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Hydrograph for Pond 1P: UG Basin 1

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.00 0 74.00 0.00 0.00 0.00
2.00 0.00 0 74.00 0.00 0.00 0.00
4.00 0.06 166 74.02 0.02 0.02 0.00
6.00 0.14 597 74.08 0.06 0.06 0.00
8.00 0.22 1,500 74.20 0.06 0.06 0.00
10.00 0.46 3,477 74.47 0.06 0.06 0.00
12.00 18.17 22,424 75.83 0.06 0.06 0.00
14.00 0.56 33,231 76.77 0.25 0.06 0.19
16.00 0.34 34,526 76.93 0.27 0.06 0.21
18.00 0.26 34,721 76.95 0.27 0.06 0.21
20.00 0.19 34,408 76.91 0.27 0.06 0.21
22.00 0.17 33,826 76.84 0.26 0.06 0.20
24.00 0.16 33,215 76.77 0.25 0.06 0.19
26.00 0.00 31,596 76.60 0.22 0.06 0.16
28.00 0.00 30,115 76.46 0.19 0.06 0.14
30.00 0.00 28,820 76.34 0.17 0.06 0.11
32.00 0.00 27,7117 76.25 0.14 0.06 0.08
34.00 0.00 26,826 76.17 0.11 0.06 0.05
36.00 0.00 26,142 76.12 0.08 0.06 0.03
38.00 0.00 25,601 76.07 0.07 0.06 0.01
40.00 0.00 25,140 76.04 0.06 0.06 0.01
42.00 0.00 24,717 76.00 0.06 0.06 0.00
44.00 0.00 24,313 75.97 0.06 0.06 0.00
46.00 0.00 23,908 75.94 0.06 0.06 0.00
48.00 0.00 23,503 75.91 0.06 0.06 0.00
50.00 0.00 23,099 75.88 0.06 0.06 0.00
52.00 0.00 22,694 75.85 0.06 0.06 0.00
54.00 0.00 22,289 75.82 0.06 0.06 0.00
56.00 0.00 21,885 75.78 0.06 0.06 0.00
58.00 0.00 21,480 75.75 0.06 0.06 0.00
60.00 0.00 21,076 75.72 0.06 0.06 0.00
62.00 0.00 20,671 75.69 0.06 0.06 0.00
64.00 0.00 20,266 75.66 0.06 0.06 0.00
66.00 0.00 19,862 75.63 0.06 0.06 0.00
68.00 0.00 19,457 75.60 0.06 0.06 0.00
70.00 0.00 19,052 75.57 0.06 0.06 0.00
72.00 0.00 18,648 75.54 0.06 0.06 0.00
74.00 0.00 18,243 75.51 0.06 0.06 0.00
76.00 0.00 17,839 75.48 0.06 0.06 0.00
78.00 0.00 17,434 75.45 0.06 0.06 0.00
80.00 0.00 17,029 75.42 0.06 0.06 0.00
82.00 0.00 16,625 75.39 0.06 0.06 0.00
84.00 0.00 16,220 75.37 0.06 0.06 0.00
86.00 0.00 15,815 75.34 0.06 0.06 0.00
88.00 0.00 15,411 75.31 0.06 0.06 0.00
90.00 0.00 15,006 75.28 0.06 0.06 0.00
92.00 0.00 14,602 75.25 0.06 0.06 0.00
94.00 0.00 14,197 75.22 0.06 0.06 0.00

96.00 0.00 13792 75.19 0.06 0.06 0.00

164



PC201167 HydroCAD-02 Type Il 24-hr 100-yr Rainfall=7.58"

Prepared by Bohler Engineering Printed 6/3/2021
HydroCAD® 10.00-22 s/n 03478 © 2018 HydroCAD Software Solutions LLC

Hydrograph for Pond 2P: UG Basin 2

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.00 0 69.30 0.00 0.00 0.00
2.00 0.03 23 69.31 0.02 0.02 0.00
4.00 0.08 81 69.32 0.07 0.07 0.00
6.00 0.13 135 69.34 0.12 0.12 0.00
8.00 0.17 354 69.41 0.12 0.12 0.00
10.00 0.33 1,249 69.68 0.12 0.12 0.00
12.00 11.54 13,047 71.66 0.24 0.12 0.12
14.00 0.35 13,998 71.86 0.42 0.12 0.30
16.00 0.21 13,695 71.79 0.26 0.12 0.14
18.00 0.16 13,201 71.69 0.24 0.12 0.12
20.00 0.12 12,572 71.57 0.21 0.12 0.09
22.00 0.11 12,009 71.47 0.17 0.12 0.05
24.00 0.10 11,646 71.40 0.14 0.12 0.02
26.00 0.00 10,771 71.25 0.12 0.12 0.00
28.00 0.00 9,900 71.10 0.12 0.12 0.00
30.00 0.00 9,029 70.95 0.12 0.12 0.00
32.00 0.00 8,158 70.81 0.12 0.12 0.00
34.00 0.00 7,287 70.67 0.12 0.12 0.00
36.00 0.00 6,416 70.53 0.12 0.12 0.00
38.00 0.00 5,545 70.39 0.12 0.12 0.00
40.00 0.00 4,674 70.26 0.12 0.12 0.00
42.00 0.00 3,803 70.12 0.12 0.12 0.00
44.00 0.00 2,932 69.99 0.12 0.12 0.00
46.00 0.00 2,060 69.86 0.12 0.12 0.00
48.00 0.00 1,189 69.66 0.12 0.12 0.00
50.00 0.00 318 69.40 0.12 0.12 0.00
52.00 0.00 1 69.30 0.00 0.00 0.00
54.00 0.00 0 69.30 0.00 0.00 0.00
56.00 0.00 0 69.30 0.00 0.00 0.00
58.00 0.00 0 69.30 0.00 0.00 0.00
60.00 0.00 0 69.30 0.00 0.00 0.00
62.00 0.00 0 69.30 0.00 0.00 0.00
64.00 0.00 0 69.30 0.00 0.00 0.00
66.00 0.00 0 69.30 0.00 0.00 0.00
68.00 0.00 0 69.30 0.00 0.00 0.00
70.00 0.00 0 69.30 0.00 0.00 0.00
72.00 0.00 0 69.30 0.00 0.00 0.00
74.00 0.00 0 69.30 0.00 0.00 0.00
76.00 0.00 0 69.30 0.00 0.00 0.00
78.00 0.00 0 69.30 0.00 0.00 0.00
80.00 0.00 0 69.30 0.00 0.00 0.00
82.00 0.00 0 69.30 0.00 0.00 0.00
84.00 0.00 0 69.30 0.00 0.00 0.00
86.00 0.00 0 69.30 0.00 0.00 0.00
88.00 0.00 0 69.30 0.00 0.00 0.00
90.00 0.00 0 69.30 0.00 0.00 0.00
92.00 0.00 0 69.30 0.00 0.00 0.00
94.00 0.00 0 69.30 0.00 0.00 0.00
96.00 0.00 0 69.30 0.00 0.00 0.00
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Hydrograph for Pond 3P: UG Basin 3

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.00 0 62.10 0.00 0.00 0.00
2.00 0.05 46 62.12 0.04 0.04 0.00
4.00 0.09 86 62.13 0.08 0.08 0.00
6.00 0.12 121 62.15 0.12 0.12 0.00
8.00 0.16 286 62.21 0.12 0.12 0.00
10.00 0.28 991 62.49 0.12 0.12 0.00
12.00 9.55 10,709 64.72 0.82 0.12 0.70
14.00 0.29 10,391 64.63 0.33 0.12 0.21
16.00 0.18 10,079 64.54 0.25 0.12 0.13
18.00 0.14 9,512 64.39 0.21 0.12 0.10
20.00 0.10 8,986 64.26 0.16 0.12 0.05
22.00 0.09 8,627 64.18 0.13 0.12 0.01
24.00 0.08 8,365 64.11 0.12 0.12 0.00
26.00 0.00 7,554 63.93 0.12 0.12 0.00
28.00 0.00 6,715 63.74 0.12 0.12 0.00
30.00 0.00 5,876 63.55 0.12 0.12 0.00
32.00 0.00 5,038 63.37 0.12 0.12 0.00
34.00 0.00 4,199 63.20 0.12 0.12 0.00
36.00 0.00 3,361 63.03 0.12 0.12 0.00
38.00 0.00 2,522 62.85 0.12 0.12 0.00
40.00 0.00 1,684 62.69 0.12 0.12 0.00
42.00 0.00 845 62.44 0.12 0.12 0.00
44.00 0.00 47 62.12 0.05 0.05 0.00
46.00 0.00 0 62.10 0.00 0.00 0.00
48.00 0.00 0 62.10 0.00 0.00 0.00
50.00 0.00 0 62.10 0.00 0.00 0.00
52.00 0.00 0 62.10 0.00 0.00 0.00
54.00 0.00 0 62.10 0.00 0.00 0.00
56.00 0.00 0 62.10 0.00 0.00 0.00
58.00 0.00 0 62.10 0.00 0.00 0.00
60.00 0.00 0 62.10 0.00 0.00 0.00
62.00 0.00 0 62.10 0.00 0.00 0.00
64.00 0.00 0 62.10 0.00 0.00 0.00
66.00 0.00 0 62.10 0.00 0.00 0.00
68.00 0.00 0 62.10 0.00 0.00 0.00
70.00 0.00 0 62.10 0.00 0.00 0.00
72.00 0.00 0 62.10 0.00 0.00 0.00
74.00 0.00 0 62.10 0.00 0.00 0.00
76.00 0.00 0 62.10 0.00 0.00 0.00
78.00 0.00 0 62.10 0.00 0.00 0.00
80.00 0.00 0 62.10 0.00 0.00 0.00
82.00 0.00 0 62.10 0.00 0.00 0.00
84.00 0.00 0 62.10 0.00 0.00 0.00
86.00 0.00 0 62.10 0.00 0.00 0.00
88.00 0.00 0 62.10 0.00 0.00 0.00
90.00 0.00 0 62.10 0.00 0.00 0.00
92.00 0.00 0 62.10 0.00 0.00 0.00
94.00 0.00 0 62.10 0.00 0.00 0.00
96.00 0.00 0 62.10 0.00 0.00 0.00
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Hydrograph for Pond 4P: UG Basin 4

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 59.00 0.00
2.00 0.00 0 59.00 0.00
4.00 0.01 20 59.01 0.00
6.00 0.06 232 59.09 0.02
8.00 0.11 538 59.21 0.07
10.00 0.25 1,090 59.42 0.13
12.00 11.44 11,443 61.80 2,29
14.00 0.36 10,513 61.52 0.41
16.00 0.22 9,906 61.36 0.35
18.00 0.17 8,811 61.09 0.33
20.00 0.12 7,556 60.80 0.31
22.00 0.11 6,282 60.52 0.28
24.00 0.10 5,129 60.28 0.25
26.00 0.00 3,480 59.94 0.21
28.00 0.00 2,091 59.66 0.17
30.00 0.00 1,005 59.39 0.12
32.00 0.00 413 59.16 0.05
34.00 0.00 221 59.09 0.02
36.00 0.00 144 59.06 0.01
38.00 0.00 105 59.04 0.00
40.00 0.00 77 59.03 0.00
42.00 0.00 56 59.02 0.00
44.00 0.00 41 59.02 0.00
46.00 0.00 30 59.01 0.00
48.00 0.00 22 59.01 0.00
50.00 0.00 16 59.01 0.00
52.00 0.00 11 59.00 0.00
54.00 0.00 8 59.00 0.00
56.00 0.00 6 59.00 0.00
58.00 0.00 4 59.00 0.00
60.00 0.00 3 59.00 0.00
62.00 0.00 2 59.00 0.00
64.00 0.00 2 59.00 0.00
66.00 0.00 1 59.00 0.00
68.00 0.00 1 59.00 0.00
70.00 0.00 1 59.00 0.00
72.00 0.00 0 59.00 0.00
74.00 0.00 0 59.00 0.00
76.00 0.00 0 59.00 0.00
78.00 0.00 0 59.00 0.00
80.00 0.00 0 59.00 0.00
82.00 0.00 0 59.00 0.00
84.00 0.00 0 59.00 0.00
86.00 0.00 0 59.00 0.00
88.00 0.00 0 59.00 0.00
90.00 0.00 0 59.00 0.00
92.00 0.00 0 59.00 0.00
94.00 0.00 0 59.00 0.00
96.00 0.00 0 59.00 0.00
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Hydrograph for Pond 5P: UG Basin 5

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.00 0 80.00 0.00 0.00 0.00
2.00 0.00 0 80.00 0.00 0.00 0.00
4.00 0.03 12 80.00 0.03 0.03 0.00
6.00 0.08 27 80.01 0.07 0.07 0.00
8.00 0.12 44 80.02 0.12 0.12 0.00
10.00 0.25 87 80.03 0.24 0.24 0.00
12.00 9.94 7,758 81.84 0.49 0.49 0.00
14.00 0.30 9,644 82.29 0.59 0.49 0.10
16.00 0.19 7,656 81.82 0.49 0.49 0.00
18.00 0.14 5,287 81.31 0.49 0.49 0.00
20.00 0.10 2,637 80.77 0.49 0.49 0.00
22.00 0.09 46 80.02 0.13 0.13 0.00
24.00 0.09 32 80.01 0.09 0.09 0.00
26.00 0.00 0 80.00 0.00 0.00 0.00
28.00 0.00 0 80.00 0.00 0.00 0.00
30.00 0.00 0 80.00 0.00 0.00 0.00
32.00 0.00 0 80.00 0.00 0.00 0.00
34.00 0.00 0 80.00 0.00 0.00 0.00
36.00 0.00 0 80.00 0.00 0.00 0.00
38.00 0.00 0 80.00 0.00 0.00 0.00
40.00 0.00 0 80.00 0.00 0.00 0.00
42.00 0.00 0 80.00 0.00 0.00 0.00
44.00 0.00 0 80.00 0.00 0.00 0.00
46.00 0.00 0 80.00 0.00 0.00 0.00
48.00 0.00 0 80.00 0.00 0.00 0.00
50.00 0.00 0 80.00 0.00 0.00 0.00
52.00 0.00 0 80.00 0.00 0.00 0.00
54.00 0.00 0 80.00 0.00 0.00 0.00
56.00 0.00 0 80.00 0.00 0.00 0.00
58.00 0.00 0 80.00 0.00 0.00 0.00
60.00 0.00 0 80.00 0.00 0.00 0.00
62.00 0.00 0 80.00 0.00 0.00 0.00
64.00 0.00 0 80.00 0.00 0.00 0.00
66.00 0.00 0 80.00 0.00 0.00 0.00
68.00 0.00 0 80.00 0.00 0.00 0.00
70.00 0.00 0 80.00 0.00 0.00 0.00
72.00 0.00 0 80.00 0.00 0.00 0.00
74.00 0.00 0 80.00 0.00 0.00 0.00
76.00 0.00 0 80.00 0.00 0.00 0.00
78.00 0.00 0 80.00 0.00 0.00 0.00
80.00 0.00 0 80.00 0.00 0.00 0.00
82.00 0.00 0 80.00 0.00 0.00 0.00
84.00 0.00 0 80.00 0.00 0.00 0.00
86.00 0.00 0 80.00 0.00 0.00 0.00
88.00 0.00 0 80.00 0.00 0.00 0.00
90.00 0.00 0 80.00 0.00 0.00 0.00
92.00 0.00 0 80.00 0.00 0.00 0.00
94.00 0.00 0 80.00 0.00 0.00 0.00
96.00 0.00 0 80.00 0.00 0.00 0.00
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Runoff Calculations C Worksheet

Project: 400 West EIm

Description: Inlet Drainage Areas

. i Area Total Area | Weighted
Drainage Area Land Use Description (Acres) (Acres) C

Impervious 0.95 0.34
Pervious 0.35 0.10

IN101 0.44 0.81
Impervious 0.95 0.08
Pervious 0.35

IN102 0.08 0.95
Impervious 0.95 0.05
Pervious 0.35 0.01

IN103 0.06 0.85
Impervious 0.95 0.14
Pervious 0.35 0.06

IN104 0.20 0.77
Impervious 0.95 0.15
Pervious 0.35 0.05

IN105 0.20 0.80
Impervious 0.95 0.18
Pervious 0.35 0.07

IN106 0.25 0.78
Impervious 0.95 0.27
Pervious 0.35 0.05

IN107 0.32 0.86
Impervious 0.95 0.10
Pervious 0.35 0.04

IN108 0.14 0.78
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Impervious 0.95 0.02
Pervious 0.35 0.02

IN109 0.04 0.65
Impervious 0.95 0.06
Pervious 0.35 0.02

IN110 0.08 0.80
Impervious 0.95 0.23
Pervious 0.35 0.04

IN201 0.27 0.86
Impervious 0.95 0.20
Pervious 0.35 0.03

IN202 0.23 0.87
Impervious 0.95 0.54
Pervious 0.35 0.12

IN401 0.66 0.84
Impervious 0.95 0.25
Pervious 0.35 0.17

IN402 0.42 0.71
Impervious 0.95 0.05
Pervious 0.35 0.06

IN403 0.11 0.62
Impervious 0.95 0.04
Pervious 0.35 0.01

IN404 0.05 0.83
Impervious 0.95 0.20
Pervious 0.35 0.06

IN501 0.26 0.81
Impervious 0.95 0.18
Pervious 0.35 0.07

IN502 0.25 0.78
Impervious 0.95 0.16
Pervious 0.35 0.06

IN503 0.22 0.79
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Impervious 0.95 0.18
Pervious 0.35 0.03

IN504 0.21 0.86
Impervious 0.95 0.03
Pervious 0.35 0.02

IN505 0.05 0.71
Impervious 0.95 0.03
Pervious 0.35 0.02

IN506 0.05 0.71
Impervious 0.95
Pervious 0.35 0.09

YD101 0.09 0.35
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Rip-Rap Apron Worksheet

Project: 400 West Elm
Description: EW101
* el
{ “OOQOogE Rip-Rap Dimensions:
I 20
Wi D ‘ QV;%& T W L= 150 | ft
W= 21.0 ft
21 NS
1 o075 1 Wi= 60 | ft
{ PLAN
D Rip-rap Size = R-4
i L - d50 = 6.0 in
T — :
O .
d 3 s I )o‘)oog d= 18.0 in
L J
SECTION
Design Values:
n= Manning's n 0.012 Rise (in.)  Span (in.) Barrels
D= Diameter of Pipe 24 in. «——| 24 |x| 24
S= Slope of Pipe 0.0093 ft/ft
Q4= Design Discharge 12.98 cfs*** a———-/ 12.98
Vg = Velocity 6.67 fps*** <— 6.67
Ty = Tailwater Condition MIN either MIN or MAX
A= Full Flow Area of Pipe 3.14 sf

Full Flow Pipe Discharge:

Q= 0.464m*D¥ xs'?*

23.68

Ratio of Part-Full to Full Flow Discharge:

dD= Qu/Q-

Figure 20 Ratios:

Area of Flow =
Depth of Flow =

Calculate Equivalent Flow:

A * Ratio =
Equivalent Pipe Size full-flow =

0.53
0.53

1.67
15

*** Formulas based on full-flow capacity.

cfs

sf
in (smaller size = larger rip-rap (factor of safety))
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Rip-Rap Apron Worksheet

Project: 400 West Elm
Description: EW102
* el
{ “OOQOogE Rip-Rap Dimensions:
I 20
Wi, D | C)“;%é T W L= 8.0 ft
W= 12.5 ft
29 W
1 073 1 Wi= 4.5 ft
{ PLAN
D Rip-rap Size = R-3
i L - d50 = 3.0 in
T — :
O .
d 3 s I )o‘)oog d= 9.0 in
L J
SECTION
Design Values:
n= Manning's n 0.012 Rise (in.)  Span (in.) Barrels
D= Diameter of Pipe 18 in. «——| 18 | x| 18
S= Slope of Pipe 0.0481 ft/ft
Q4= Design Discharge 0.69 cfs** <a———-/ 0.69
Vg = Velocity 4.97 fps** <— 497
Ty = Tailwater Condition MIN either MIN or MAX
A= Full Flow Area of Pipe 1.77 sf

Full Flow Pipe Discharge:

Q= 0.464m*D¥ xs'?*

25.00

Ratio of Part-Full to Full Flow Discharge:

dD= Qu/Q-

Figure 20 Ratios:

Area of Flow =
Depth of Flow =

Calculate Equivalent Flow:

A * Ratio =
Equivalent Pipe Size full-flow =

0.04
0.08

0.08
12

*** Formulas based on full-flow capacity.

cfs

sf

in (smaller size = larger rip-rap (factor of safety))
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INFILTRATION RATES AT TEST LOCATIONS
DOUBLE RING INFILTROMETER METHOD

Infi_llfration 1)33 :?auc';d 2) Infiltration Infi_l;;:ttion Test Fii:%lvaDtl::p 3) Infiltration

est . Test Depth . Interval Rate

Number Elevation (feet) Elevation (minutes) .Level (inches/hour)

(feet) (feet) (inches)
DR-1A 83.4 9.0 74.4 30 0.125 0.250
DR-1B 83.4 9.0 74.4 30 0.000 0.000
DR-2A 76.8 3.0 73.8 30 0.000 0.000
DR-2B 76.8 3.0 73.8 30 0.000 0.000
DR-3A 83.4 14.5 68.9 30 0.125 0.250
DR-3B 83.4 14.5 68.9 30 0.875 1.750
DR-4A 73.8 5.5 68.3 30 1.125 2.250
DR-4B 73.8 5.5 68.3 30 1.250 2.500
DR-5A 66.1 3.0 63.1 30 0.125 0.250
DR-5B 66.1 3.0 63.1 30 0.375 0.750
DR-6A 70.6 8.0 62.6 10 0.500 3.000
DR-6B 70.6 8.0 62.6 10 1.875 11.250
DR-7 No test
DR-8 No test

DR-9A 85.2 3.0 82.2 30 0.625 1.250
DR-9B 85.2 3.0 82.2 30 0.250 0.500
DR-10A 82.5 3.5 79.0 10 1.000 6.000
DR-10B 82.5 3.5 79.0 10 1.250 7.500

") Ground surface elevations were provided by surveyor.

2) Infiltration test depths were measured from existing site grades at the time of the investigation.
3) The infiltration rates are field measured values and do not include a factor of safety for design purposes.
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1600 Manor Drive, Suite 200
Chalfont, PA 18914
215.996.9100

March 31, 2021

Via: Courier
Conshohocken Borough
400 Fayette Street, Suite 200
Conshohocken, PA 19428
Attention:  Stephanie Cecco, Borough Manager
Re: Requested Waivers

Elm Street Apartments
400 W. Elm Street
Borough of Conshohocken
Montgomery County, PA
PC201167

Dear Stephanie:
On behalf of the Applicant, Corson Street Acquisitions, LP, we have identified for your consideration the
following waivers from the Conshohocken Borough Subdivision and Land Development Ordinance as

listed below:

Subdivision and Land Development Ordinance

1. A partial waiver is requested from SALDO Section 22-306.A(1) to not show all existing and
proposed features within 100 feet of the property, subject to the applicant providing such
information deemed necessary by the borough engineer.

e An aerial plan is included within the plan set in lieu of the survey information. Adjacent
property owner information has been provided on the Aerial Plan.

2. A waiver is requested from SALDO Section 22-308.A and C to permit simultaneous submission,
review, and approval of preliminary and final subdivision and land development.
e Due to the complexity of the project, it is not anticipated that the proposed use will require
a separate review of preliminary and final plans.

3. A waiver is requested from SALDO Section 22-404.2.B to permit driveway width to exceed 25
feet.
e Due to the proposed volume of traffic anticipated, driveways wider than 25 feet have
been provided to attempt to reduce potential conflicts.

4. A waiver is requested from SALDO Section 22-404.2.C to permit a driveway to be located closer
than 40 feet from the intersection of west elm street and Corson Street, subject to the approval of
the borough engineer.

e This driveway has been shifted as far to the north as possible, while maintaining
separation from the adjacent neighbors.

5. A waiver is requested from SALDO Section 22-404.2.F to permit more than two driveways
provided to any single property tract.
e Due to the proposed nature of the proposed development, multiple driveways have been
provided to attempt to provide safe and efficient ingress and egress.

6. A waiver is requested from SALDO Section 22-405.1.C to permit sidewalk of less than 15' in
width, subject to the condition that all sidewalks shall be a minimum of 5' in width (including the
top of the curb) along the private roadway.

e Due to the physical site constraints, 15-foot sidewalks would be too wide on the proposed
site. Larger pedestrian and sidewalk areas have been provided located adjacent to the
proposed building, where heavier pedestrian traffic is anticipated.

www.BohlerEngineering.com



Stephanie Cecco
400 W. Elm Street
Conshohocken Borough

Montgomery County, PA
PC201167
Page 2 of 2

7. A waiver is requested from SALDO Section 22-405.2 to permit flush curb.
e Bollards are proposed along the flush curbing in lieu of full reveal curb to provide for
pedestrian safety in this area.

8. A waiver is requested from SALDO Section 22-409.2 to permit grading within 3 feet of the
property line and rights-of-way.
e The proposed development is coordinating with the adjacent properties as it relates to
site features and grading.

Should you have any questions or require any additional information, please feel free to contact me
directly at 215.996.9100.

Sincerely,

BOHLER ENGINEERING PA, LLC

John P. Alejrfikov, P.E.
Project Manager

cc.  File

/KEJIICS
R:\20\PC201167\Administrative\Correspondence\Township\PC201167_2021-03-31_Waiver Request Letter.doc
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BEFORE THE ZONING HEARING BOARD OF CONSHOHOCKEN

IN RE: APPLICATION OF CORSON STREET ACQUISITIONS, LP

REGARDING

400 WEST ELM STREET

APPLICATION Z-2020-14

DECISION OF THE BOARD

AMENDED

l. HISTORY

On or about November 2, 2020, Corson Street Acquisitions, LP (hereinafter
“Applicant”), filed the within Application seeking variances from Sections 27-1714.A, B, D, F,
H, and K, to permit a portion of the proposed development within the Floodplain Conservation
District, and a variance from Section 27-1608.6, for building bulk, of the Conshohocken
Borough Zoning Ordinance of 2001 (together with all amendments thereto, the “Zoning
Ordinance”), for the property located at 400 West EIlm Street, Conshohocken, Pennsylvania
(hereinafter called “Subject Property””). The Applicant proposes to construct a multifamily
residential development consisting of a 13-story building containing 352 units on a 30,987
square-foot building footprint, 2-story parking garage with 189 spaces, and 248 surface parking
space on the Subject Property. The Applicant also proposed a realignment of the Schuylkill
River Trial, a public access parking lot, and a new trailhead.

After notice was duly given and advertised, a hearing was held on said Application using
a Go-To-Meeting platform, pursuant to state law, on December 14, 2020. At the hearing, the
following Exhibits were introduced and admitted:

P-1.  Zoning Notice

P-2:  Zoning Determination
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pP-3:

P-4:

A-1:

A-2:

A-3:

A-4:

A-10:

A-11:

A-12:

A-13:

Letter from E. Johnson to S. Cecco dated December 12, 2020

Entry of Appearance of David Bissell

Entry of Appearance of Jina Lee

Zoning Application

Zoning Ordinance

Deeds

Zoning Plan prepared by Bohler Engineering, dated November 23, 2020.
Conditional Use Decision by Conshohocken Borough Council dated August 21,
2013.

Zoning Determination dated November 24, 2020

Project Renderings

Zoning Hearing Board Decision dated July 2014

Constraints Plan prepared by Bohler Engineering

Floodplain Analysis, Narrative and Calculations prepared by Bohler Engineering,
dated November 11, 2020, last revised December 2, 2020

Grading Concept Plan prepared by Bohler Engineering, dated December 2, 2020
Floodplain Analysis Plan prepared by Bohler Engineering, dated December 2,
2020

E-mail from Zoning Officer dated December 8, 2020

I. EINDINGS OF FACT

1.

The Subject Property is located at 400 West EIlm Street, Conshohocken,

Pennsylvania in the SP-3 Specially-Planned District 3 Zoning District.

2.

{01229277;v3}

The Subject Property is owned by Corson Street Acquisitions, LP (the “Owner”).



3. The Applicant is represented by Alyson Fritzges, Esquire.

4. The Zoning Hearing Board of the Borough of Conshohocken (the “Board’”) met
all of the requirements of the Zoning Ordinance and the Pennsylvania Municipalities Planning
Code as to the requisite Legal Notice of the hearings.

5. The Applicant seeks variances from Sections 27-1714.A, B, D, F, H, and K, to
permit a portion of the proposed development within the Floodplain Conservation District.

6. The Applicant seeks an appeal of the Zoning Officer’s determination of, or in the
alternative, a variance from, Section 27-1608.6, for building bulk.

7. Bob Dwyer was present and offered the following testimony on behalf of the
Applicant:

a. Bob Dwyer is the representative of Equus (d/b/a/ Corson Street Acquisitions,
LP). .

b. Equus is a pension fund manager with real estate investments. The Subject
Property was purchased to develop on behalf of the fund.

c. The Applicant has pursued six (6) or seven (7) similar development projects in
Montgomery and Chester Counties.

d. The Applicant uses the name “Madison” for these development projects.

e. The Subject Property is composed of ten (10) parcels owned by the Applicant.

f. The Applicant proposes a 130-feet high,! 352-unit multifamily project with
two (2) levels of parking adjacent to the building.

g. There will be 189 parking spaces in the garage as part of a total of 359 parking

spaces across the Subject Property.

! The height of the building, as shown on Exhibit A-4, is 134 feet.
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. Twenty (20) spaces will be designated as public parking for users of the

Schuylkill River Trail.

The Applicant proposes to relocate the Schuylkill River Trail and complete
other required improvements including stormwater management, landscaping,
trail relocation, recreational uses, and traffic improvements.

A similar version of the proposed project with similar relief was approved in

2013.

. The Board previously permitted a building bulk plane of 574 feet.

An office building with similar relief was also proposed and approved for the

Subject Property in 2014.

. The Applicant designed the building in a manner to comply with the bulk

building requirement.

. The Applicant determined that per the definitions of the Ordinance, no

building plane exceeded 245 feet.

. The Zoning Officer determined that the length is 392 feet.
. The requested variance would be 92 feet.

. The Subject Property is encumbered by the floodplain, and Aqua easement,

catenary power lines, steep slopes, and the adjacent Plymouth Creek.

The proposed development is similar in nature to and consistent with the
character of adjacent development.

The proposed development is consistent with the Borough’s Comprehensive
Plan.

The main entrance to the proposed development is at Corson Street.



8.

Applicant:

{01229277;v3}

u. There will be a secondary entrance to the east of the main entrance.
V. An access point for public parking for trail use will be at the west end of the
Subject Property.

William Rearden was present and offered the following testimony on behalf of the

a. William Rearden is a professional engineer with Bohler Engineering.

b. Mr. Rearden and Bohler Engineering are the civil engineers for the proposed
development.

c. The floodplain impacted by the proposed development is associated with the
Schuylkill River.

d. The floodplain associated with the Plymouth Creek is not impacted by the
proposed development.

e. The encroachments on the floodplain are associated with a parking area on the
northern (upriver) portion of the Subject Property, parking next to the building
(downriver), and the relocation of the Schuylkill River Trail.

f. The area adjacent to the Plymouth Creek floodway will be stabilized, but no
fill will be added to that area.

g. Each project proposed for the Subject Property has required floodplain relief,
with the proposed project requiring the least relief.

h. The proposed project has 0.48 acres of disturbance; the previous office project
proposed 0.54 acres of disturbance.

i. The PECO catenary wires also constrain the buildable area on the Subject

Property and forces development towards the floodplain.



j.  Most of the disturbance proposed in the floodplain is related to the relocation
of the Schuylkill River Trail.

k. The impact to the floodplain is de minimis at less than half of one inch
increase in elevation.

I. A retaining wall will minimize the disturbance of the floodplain.

m. There will be no site improvements in the 100-year flood plain.

9. David Bissell of 405 West EIm Street, Conshohocken, Pennsylvania, requested
and was granted party status. Mr. Bissell also owns 407 West EIm Street and 411 Rear West
Elm Street.

10.  Jina Lee of 300 West EIm Street, Conshohocken, Pennsylvania, requested and
was granted party status.

11.  Chris Boccelli requested party status but did not appear at the hearing.

12. No residents offered comments regarding the application.

1. DISCUSSION

Section 27-1608.6 of the Ordinance states:
Building Bulk. The maximum building profile, as seen from end
to end from any side or elevation, and measured perpendicular to
such side or elevation, shall not exceed 300 linear feet in total
horizontal length on any floor or floors.

Section 27-1714 of the Ordinance states:

Uses Prohibited in Floodplain Conservation District.

1. Any use or activity not authorized within 8 27-1713 shall be
prohibited within the Floodplain Conservation District, and the
following activities and facilities are specifically prohibited, except

{01229277;v3}



as part of a redevelopment project in compliance with § 27-1713,
Subsection 1G:

A.No new construction, alteration, or improvement of any
buildings and any other type of permanent structure, including
fences, shall be permitted in the floodway or the one-hundred-year
floodplain.

B. New construction of buildings or placement of fill within the
one-hundred-year floodplain is prohibited.

C. No encroachment, alteration, or improvement of any kind shall
be made to any watercourse.

D. Clearing of all existing vegetation, except where such clearing
is necessary to prepare land for a use permitted under § 27-1713,
and where the effects of these actions are mitigated by re-
establishment of vegetation.

E. Use of fertilizers, pesticides, herbicides, and/or other chemicals
in excess of prescribed industry standards.

F. Roads or driveways, except where permitted as corridor
crossings in compliance with § 27-1713.

G. Motor or wheeled traffic in any area not designed to
accommodate adequately the type and volume.

H. Parking lots.
I. Subsurface sewage disposal areas.
J. Sod farming.

K. Stormwater basins, including necessary berms and outfall
facilities.

In a request for a variance, the Board is guided by Section 910.2 of the Pennsylvania
Municipalities Planning Code (hereinafter called “MPC”). An applicant for a variance has the
burden of establishing that literal enforcement of the provisions of the Ordinance will result in an
unnecessary hardship as that term is defined by law, including court decisions, and that the

allowance of the variance will not be contrary to the public interest. Section 910.2 of the MPC
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permits the Board to grant a variance where it is alleged that the provisions of the Ordinance
inflict unnecessary hardship upon the Applicant and when the Board can make certain prescribed
findings where relevant in a given case.

The variances requested are dimensional in nature. When seeking a dimensional variance
within a permitted use, the owner is asking only for a reasonable adjustment of the zoning
regulations in order to utilize the property in a manner consistent with the applicable regulations.

Hertzberg v. Zoning Bd. of Adjustment of City of Pittsburgh, 721 A.2d 43, 47 (Pa. 1998). Thus,

the grant of a dimensional variance is of lesser moment than the grant of a use variance, since the
latter involves a proposal to use the property in a manner that is wholly outside the zoning
regulation. Id.

1. CONCLUSIONS OF LAW

From the facts presented, it is the judgment of the Board that Applicant shall be granted
the requested variances. The Applicant has proven an unnecessary hardship unique or peculiar to
the property and that the variances are not contrary to the public interest. Accordingly, the Board
is able to make the following relevant findings under Section 910.2 of the MPC:

1. That there are unique physical circumstances or conditions, including irregularity,
narrowness or shallowness of lot size or shape, or exceptional topographical or other physical
conditions peculiar to the property, and that the unnecessary hardship is due to such condition,
and not the circumstances or conditions generally created by the provisions of the Ordinance in
the neighborhood or district in which the property is located,;

2. That because of such physical circumstances or conditions there is no possibility

that the property can be developed in strict conformity with the provisions of the Ordinance and
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that the authorization for variances is therefore necessary to enable the reasonable use of the
Subject Property;

3. That the variances will not alter the essential character of the neighborhood or
district in which the Subject property is located, nor substantially or permanently impair the
appropriate use or development of the adjacent property, or be detrimental to the public welfare;

4. That the unnecessary hardship has not been created by the Applicant; and,

5. That the variances will represent the minimum variances that will afford relief and
will represent the least modification possible under Sections 27-1608.6 and 27-1714.1.A, B, D,

F,H&K.
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ORDER

AND NOW, this 28" day of January, 2021, the Application of Corson Street
Acquisitions, LP seeking a variances from Sections 27-1608.6 and 1714.1.A, B, D, F, H and K of
the Conshohocken Borough Zoning Ordinance of 2001 is GRANTED to permit the proposed
multifamily residential development and related improvements as indicated in this Application at
the Subject Property.

The Applicant is directed to apply to the Borough Zoning Officer to obtain any
appropriate permits.
CONSHOHOCKEN ZONING HEARING BOARD

Date Personally Delivered:

Richard D. Barton

Or Date emailed: Mark S. Danek
2/12/2021

Gregory Scharff
In accordance with :
1. Governor Wolf’s March 6, 2020, proclamation of a disaster emergency under 35 Pa.C.S.
§7301(c); and
2. Governor Wolf’s Stay at Home Order of March 23, 2020; and
I, Alexander Glassman, the Solicitor of the Conshohocken Zoning Hearing Board, hereby certify
that each member of said Board has read and approved this written opinion, which accurately
reflects the actions and vote by said Board at its December 14, 2020 hearing in this matter. Said
Board members have consented to their signatures to be affixed to this Decision as above.

Hexanden W, Glaseman
Alexander M. Glassman, Esquire

AMENDMENT OF DECISION
The Decision of the Board in this matter, dated January 28, 2021 and transmitted to the
Applicant on January 29, 2021, has been hereby amended, this 5" day of February, 2021, to
make certain clerical corrections. The January 28, 2021 has not been affected by these
amendments.

I, Alexander Glassman, the Solicitor of the Conshohocken Zoning Hearing Board, hereby certify
that each member of said Board has read and approved this written opinion, as amended, which
accurately reflects the actions and vote by said Board at its December 14, 2020 hearing in this
matter. Said Board members have consented to their signatures to be affixed to this Decision, as
amended, as above.

Aexanden M. Glaseman
Alexander M. Glassman, Esquire
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BEFORE THE ZONING HEARING BOARD OF CONSHOHOCKEN

IN RE: APPLICATION OF CORSON STREET ACQUISITIONS, LP

REGARDING

400 WEST ELLM STREET

APPLICATION Z-2020-14

DECISION OF THE BOARD

L HISTORY

On or about November 2, 2020, Corson Street Acquisitions, LP (hereinafter
“Applicant”), filed the within Application seeking variances from Sections 27-1714.A, B, D, F,
H, and K, to permit a portion of the proposed development within the Floodplain Conservation
District, and a variance from Section 27-1608.6, for building bulk, of the Conshohocken
Borough Zoning Ordinance of 2001 (together with all amendments thereto, the “Zoning
Ordinance”), for the property located at 400 West Elm Street, Conshohocken, Pennsylvania
(hereinafter called “Subject Property”). The Applicant proposes to construct a multifamily
residential development consisting of a 13-story, 30,987 square-foot building containing 352
units, 2-story parking garage with 189 spaces, and 248 surface parking space on the Subject
Property. The Applicant also proposed a realignment of the Schuylkill River Trial, a public
access parking lot, and a new trailhead.

After notice was duly given and advertised, a hearing was held on said Application using
a Go-To-Meeting platform, pursuant to state law, on December 14, 2020. At the hearing, the
following Exhibits were introduced and admitted:

P-1:  Zoning Notice

P-2:  Zoning Determination

P-3:  Letter from E. Johnson to S. Cecco dated December 12, 2020
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P-4

P-5:

A-1:

A-2:

A-4:

A-5:

A-6:

A-7:

A-9:

A-10:

A-11:

A-12:

A-13:

Entry of Appearance of David Bissell

Entry of Appearance of Jina Lee

Zoning Application

Zoning Ordinance

Deeds

Zoning Plan prepared by Bohler Engineering, dated November 23, 2020.
Conditional Use Decision by Conshohocken Borough Council dated August 21,
2013.

Zoning Determination dated November 24, 2020

Project Renderings

Zoning Hearing Board Decision dated July 2014

Constraints Plan prepared by Bohler Engineering

Floodplain Analysis, Narrative and Calculations prepared by Bohler Engineering,
dated November 11, 2020, last revised December 2, 2020

Grading Concept Plan prepared by Bohler Engineering, dated December 2, 2020
Floodplain Analysis Plan prepared by Bohler Engineering, dated December 2,
2020

E-mail from Zoning Officer dated December 8, 2020

I FINDINGS OF FACT

1.

The Subject Property is located at 400 West Elm Street, Conshohocken,

Pennsylvania in the SP-3 Specially-Planned District 3 Zoning District.

2.

3.

{01229277;v2}

The Subject Property is owned by Corson Street Acquisitions, LP (the “Owner”).

The Applicant is represented by Alyson Fritzges, Esquire.



4. The Zoning Hearing Board of the Borough of Conshohocken (the “Board”) met
all of the requirements of the Zoning Ordinance and the Pennsylvania Municipalities Planning
Code as to the requisite Legal Notice of the hearings.

5. The Applicant seeks variances from Sections 27-1714.A, B, D, F, H, and K, to
permit a portion of the proposed development within the Floodplain Conservation District.

6. The Applicant seeks an appeal of the Zoning Officer’s determination of, or in the
alternative, a variance from, Section 27-1608.6, for building bulk.

7. Bob Dwyer was present and offered the following testimony on behalf of the

Applicant:

o

Bob Dwyer is the representative of Equus (d/b/a/ Corson Street Acquisitions,

LP). .

b. Equus is a pension fund manager with real estate investments. The Subject
Property was purchased to develop on behalf of the fund.

c. The Applicant has pursued six (6) or seven (7) similar development projects in
Montgomery and Chester Counties.

d. The Applicant uses the name “Madison” for these development projects.

e. The Subject Property is composed of three (3) parcels owned by the
Applicant.

f. The Applicant proposes a 130-feet high, 352-unit multifamily project with
two (2) levels of parking adjacent to the building.

g. There will be 189 parking spaces in the garage as part of a total of 359 parking

spaces across the Subject Property.
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Twenty (20) spaces will be designated as public parking for users of the
Schuylkill River Trail.

The Applicant proposes to relocate the Schuylkill River Trail and complete
other required improvements including stormwater management, landscaping,
trail relocation, recreational uses, and traffic improvements.

A similar version of the proposed project with similar relief was approved in
2013.

The Board previously permitted a building bulk plane of 574 feet.

An office building with similar relief was also proposed and approved for the

Subject Property in 2014.

. The Applicant designed the building in a manner to comply with the bulk

building requirement.

The Applicant determined that per the definitions of the Ordinance, no
building plane exceeded 245 feet.

The Zoning Officer determined that the length is 392 feet.

The requested variance would be 92 feet.

The Subject Property is encumbered by the floodplain, and Aqua easement,
catenary power lines, steep slopes, and the adjacent Plymouth Creek.

The proposed development is similar in nature to and consistent with the
character of adjacent development.

The proposed development is consistent with the Borough’s Comprehensive
Plan.

The main entrance to the proposed development is at Corson Street.



8.

Applicant:
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u. There will be a secondary entrance to the east of the main entrance.
v. An access point for public parking for trail use will be at the west end of the
Subject Property.

William Rearden was present and offered the following testimony on behalf of the

a. William Rearden is a professional engineer with Bohler Engineering.

b. Mr. Rearden and Bohler Engineering are the civil engineers for the proposed
development.

c. The floodplain impacted by the proposed development is associated with the
Schuylkill River.

d. The floodplain associated with the Plymouth Creek is not impacted by the
proposed development.

e. The encroachments on the floodplain are associated with a parking area on the
northern (upriver) portion of the Subject Property, parking next to the building
(downriver), and the relocation of the Schuylkill River Trail.

f. The area adjacent to the Plymouth Creek floodway will be stabilized, but no
fill will be added to that area.

g. Each project proposed for the Subject Property has required floodplain relief,
with the proposed project requiring the least relief.

h. The proposed project has 0.48 acres of disturbance; the previous office project
proposed 0.54 acres of disturbance.

i. The PECO catenary wires also constrain the buildable area on the Subject

Property and forces development towards the floodplain.



J- Most of the disturbance proposed in the floodplain is related to the relocation
of the Schuylkill River Trail.

k. The impact to the floodplain is de minimis at less than half of one inch
increase in elevation.

l. A retaining wall will minimize the disturbance of the floodplain.

m. There will be no site improvements in the 100-year flood plain.

9. David Bissell of 405 West Elm Street, Conshohocken, Pennsylvania, requested
and was granted party status. Mr. Bissell also owns 407 West Elm Street and 411 Rear West
Elm Street.

10. Jina Lee of 300 West Elm Street, Conshohocken, Pennsylvania, requested and
was granted party status.

11. Chris Boccelli requested party status but did not appear at the hearing.

12. No residents offered comments regarding the application.

II. DISCUSSION

Section 27-1608.6 of the Ordinance states:
Building Bulk. The maximum building profile, as seen from end
to end from any side or elevation, and measured perpendicular to
such side or elevation, shall not exceed 300 linear feet in total
horizontal length on any floor or floors.

Section 27-1714 of the Ordinance states:

Uses Prohibited in Floodplain Conservation District.

1. Any use or activity not authorized within § 27-1713 shall be
prohibited within the Floodplain Conservation District, and the
following activities and facilities are specifically prohibited, except

{01229277;v2}



as part of a redevelopment project in compliance with § 27-1713,
Subsection 1G:

A.No new construction, alteration, or improvement of any
buildings and any other type of permanent structure, including
fences, shall be permitted in the floodway or the one-hundred-year
floodplain.

B. New construction of buildings or placement of fill within the
one-hundred-year floodplain is prohibited.

C. No encroachment, alteration, or improvement of any kind shall
be made to any watercourse.

D. Clearing of all existing vegetation, except where such clearing
is necessary to prepare land for a use permitted under § 27-1713,
and where the effects of these actions are mitigated by re-
establishment of vegetation.

E. Use of fertilizers, pesticides, herbicides, and/or other chemicals
in excess of prescribed industry standards.

F.Roads or driveways, except where permitted as corridor
crossings in compliance with § 27-1713.

G. Motor or wheeled traffic in any area not designed to
accommodate adequately the type and volume.

H. Parking lots.
I. Subsurface sewage disposal areas.
J. Sod farming.

K. Stormwater basins, including necessary berms and outfall
facilities.

In a request for a variance, the Board is guided by Section 910.2 of the Pennsylvania
Municipalities Planning Code (hereinafter called “MPC”). An applicant for a variance has the
burden of establishing that literal enforcement of the provisions of the Ordinance will result in an
unnecessary hardship as that term is defined by law, including court decisions, and that the

allowance of the variance will not be contrary to the public interest. Section 910.2 of the MPC
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permits the Board to grant a variance where it is alleged that the provisions of the Ordinance
inflict unnecessary hardship upon the Applicant and when the Board can make certain prescribed
findings where relevant in a given case.

The variances requested are dimensional in nature. When seeking a dimensional variance
within a permitted use, the owner is asking only for a reasonable adjustment of the zoning

regulations in order to utilize the property in a manner consistent with the applicable regulations.

Hertzberg v. Zoning Bd. of Adjustment of City of Pittsburgh, 721 A.2d 43, 47 (P