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JUNIPER RIDGE LANDFILL EXPANSION
APPLICATION
VOLUME IV
OPERATIONS MANUAL

1.0 INTRODUCTION

This document is an amended version of the current Operations Manual (NEWSME 2015) for
the Juniper Ridge Landfill (JRL). The amendments relate to the JRL Expansion Application
(Expansion). This document is being submitted as part of the Expansion Application pursuant to
06-092-CMR 401.2.L of the Maine Solid Waste Management Rules (Rules). The current JRL
and the Expansion are located off Route 16 in Old Town, Maine (Figure 1-1) and are owned by
the Maine Bureau of General Services (BGS) and operated by NEWSME Landfill Operations,
LLC (NEWSME), a subsidiary of New England Waste Services of ME.

Landfill operations at the JRL are regulated pursuant to the Rules, Chapters 400, 401, and 405
administered by the Maine Department of Environmental Protection (MEDEP). The JRL is
licensed by the MEDEP. A listing of JRL MEDEP operating permits may be found in

Appendix A. Copies of JRL permits are kept on file in NEWSME'’s Environmental Compliance

Manager’'s (ECM) Office, and are available for viewing during normal business hours.

06-092-CMR 401.4.A of the Rules requires NEWSME to update this Manual on an annual basis
to reflect changes that occur during the landfill licensing and construction process and to reflect
the current operational practices at the JRL facility. The last update was completed in April of

2015, and addresses the current operations of the 68 acre JRL.

This Manual addresses the operations of the Expansion which will include six new landfill cells
and will expand the landfill solid waste boundary by 54 acres. The majority of the current
operating policies and procedures will be followed during the development of the Expansion
cells. As such, much of this Manual is consistent with the current Manual. However, changes
have been made to those portions of the Manual which will change as a result of the Expansion.

For example, the cell development plans contained in this document are for the

1-1
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Expansion cells, including detailed development plans for Cell 11, the first of the Expansion’s
cells. Unless otherwise specified, references in the Manual to JRL or the landfill should be

deemed to include both the existing landfill and the Expansion.

1.1 Site History

The JRL was originally owned and operated by Fort James Operating Company (Fort James)
(formerly known as James River Paper Company) and subsequently by Georgia-Pacific
Corporation (GP).

The landfill has been designed and constructed as a secure waste disposal facility in that the
groundwater beneath and adjacent to the site is protected by a composite liner and a leachate
collection system for the existing JRL cells and a double liner system with a leak detection
system for the Expansion cells. Leachate generated at the site is collected, stored, and
transported to the Expera, Specialty Solutions, Old Town LLC wastewater treatment plant
located in Old Town for treatment. Additionally, JRL maintains an Industrial Wastewater
Discharge Permit with the City of Brewer's Water Pollution Control Facility as a backup disposal

site, as needed.

The JRL was originally operated by Fort James/GP between December 1996 and February
2004. On February 5, 2004 the operating licenses of the JRL were transferred to the Maine
State Planning Office (SPO) as part of a purchase and sales agreement between the State of
Maine and Fort James/GP. On February 5, 2004, the State of Maine through the State Planning
Office also finalized an operating services agreement with NEWSME for the operation of the
JRL.

The facility was originally permitted for the disposal of pulp and papermaking residuals from the
Fort James/GP’s Old Town mill (primarily wastewater treatment plant sludge), bottom ash from
Lincoln Pulp & Paper, and burn pile ash from the City of Old Town transfer station. In addition
to the waste streams historically disposed of at the landfill, the landfill is now permitted to
receive non-hazardous solid waste streams generated in Maine (ref. Solid Waste Amendment
Order S-020700-WD-N-A).

1-3
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JRL’s permitted solid waste footprint currently consists of approximately 68 acres. The
proposed landfill expansion to the north of the existing landfill will expand the solid waste
footprint to a total of 122 acres. The existing landfill infrastructure also includes a 2-mile primary
access road, an administration building, a maintenance building, a storage shed, a scalehouse,
a former leachate storage pond now used for stormwater detention, a leachate storage tank,
three leachate pump stations, two leachate haul truck loading racks, multiple
detention/sedimentation ponds, a construction material laydown area, a landfill gas flare,
Thiopaqg and SulfaTreat gas scrubbing systems, a storage/processing pad for clean wood debris
and railroad ties, and a perimeter access road. A Gas to Energy Plant is also proposed for the
site and is anticipated to online by 2017. With the Expansion, the majority of the site
infrastructure will remain. However, at the time Cell 12 of the Expansion is constructed, the
scale house and administration building will be relocated from their present location to the
location shown on Figure 1-1. The overall site development, including the Expansion cells, are

shown on Figure 1-2.

1-4
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2.0 CERTIFIED COPIES AND ANNUAL REVIEW

NEWSME maintains a total of seven certified copies of this Operations Manual. A “Certified
Copy” is defined in 06-092-CMR 400.1.X of the Rules as “a copy of the Department approved
Operations Manual implemented by the Owner/Operator of a landfill facility that is assigned to
be updated and tracked by a person specified by the Owner/Operator.” That person for JRL is
the ECM. Certified copies of the Operations Manual are distributed to the MEDEP (3 copies),
the City of Old Town (1 copy), NEWSME's Site Supervisor (1 copy), the BGS (1 copy), and 1
copy is maintained by NEWSME'’s ECM. In addition, digital copies are also provided with each
physical copy, and a digital control and original copy are maintained by the ECM.

06-092-CMR 401.4.A(2) of the Rules requires that the certified copies of the Manual reflect
operational changes made at the facility, and that these changes be distributed to those
individuals whose job assignments require them to be aware of the changes. At a minimum, the
Manual is reviewed by NEWSME on an annual basis and updated as necessary to reflect
changes to the facility. Annual updates to the certified copies are provided to the parties listed
above via the Annual Report to be incorporated into each Manual. These changes/additions

should be placed in each Manual by responsible individuals.

NEWSME also performs an annual self-audit of landfill operations as required by 06-092-CMR
401.4.D(1)(b) of the Rules. Included in Appendix B is a compliance self-audit checklist that is
used for the audit. A copy of the completed audit is included with the Annual Report submitted
to the MEDEP.
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3.0 OPERATOR TRAINING AND CERTIFICATION

As required by 06-092-CMR 401.4.B of the Rules, NEWSME provides a minimum of 8 hours
training annually to at least two key personnel in the landfill operations, and has key personnel
maintain a valid certification as a Manager of Landfill Operations from the Solid Waste
Association of North America (SWANA) or equivalent certification. Trained individuals include
the ECM, Site Supervisor, and the Landfill General Manager. The topics covered for the site-
specific training are presented in the outline contained in Appendix C. The training addresses
issues relating to landfill operations and the regulatory requirements for the landfill facility.
Documentation of training for the key personnel is kept on file at the facility for a minimum of five
years. The documentation includes the name of the individual(s), his/her position, the type of

training and the date training took place.

3-1
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4.0 JRL ORGANIZATIONAL STRUCTURE

4.1 Organization Responsibilities

Proper operation and maintenance of the landfill facilities are the responsibility of NEWSME and
its employees. Other entities indirectly involved with the landfill operation include the BGS, the
MEDEP, and the City of Old Town. Specific employees of NEWSME involved with landfill
operation and maintenance, along with the responsibilities of each employee and other relevant

entities, are described in the following paragraphs:

. BGS. Maine Bureau of General Services (BGS) is the owner and licensee of the
landfill.*
o NEWSME. NEWSME is the operator of the landfill and is responsible for the

operation and maintenance of the landfill. NEWSME is the full-time employer of
the Landfill Supervisor, equipment operators, laborers, and any other personnel
deemed necessary to operate the landfill. The General Manager, Environmental
Compliance Manager, and Environmental Technician are also employed by
NEWSME. NEWSME is a wholly-owned subsidiary of New England Waste

Services, of ME, Inc.

. MEDEP. MEDEP is responsible for licensing, assistance, inspection,
interpretation, and enforcement of solid waste management laws and
regulations. MEDEP maintains a knowledgeable staff that provides advice on
the design and operation of solid waste facilities throughout the State of Maine.
In addition to assistance, MEDEP inspects the facility on a regular basis to

ensure that operations are in conformance with current laws and regulations.

! Pursuant to P.L. Chapter 655, Sec GC-69, on July 1, 2012, the Bureau of General Services in the
Department of Administrative and Financial Services became the owner and licensee of JRL.
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. City of Old Town Code Enforcement Officer. The City of Old Town Code

Enforcement Officer (CEO) is responsible for enforcing the City of Old Town's

ordinances, and conditions in Planning Board approvals.

4.2 Personnel and Responsibilities

Specific employees of NEWSME responsible for operation of the landfill include the General
Manager, Environmental Compliance Manager, Environmental Technician, Site Safety Officer,
Landfill Supervisor, Lead Scale Master, Equipment Operators, Mechanics, and Laborers. Each

position has the following responsibilities for operations of the facility:

General Manager. The General Manager of NEWSME has overall responsibility for

supervision and management of site operations, staffing, construction, budgets, and
compliance. With respect to the landfill operation, the General Manager’s

responsibilities include the following:

. Maintain liaison with the MEDEP, the BGS and the City of Old Town to
ensure that the landfill is being operated in accordance with state & local
requirements.

. Address staffing and equipment needs of the facility and establish
budgets for its operations.

. Coordinate construction activities.

Environmental Compliance Manager (ECM). The ECM is responsible for the site’s

compliance with state, federal and local permits and licenses, applicable federal
regulations, site inspections, approving waste streams, state and federal reporting, and
environmental training. The ECM also acts as a MEDEP contact for waste acceptance,

inspections, permitting, and reporting.

Environmental Technician (ET): The ET is responsible for the inspection & maintenance

of the various environmental systems (leachate, gas collection, storm water controls,
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etc.). Additionally, the ET performs the various facility inspections, sampling, and data

collection for reporting purposes.

Site Safety Officer. The Site Safety Officer is responsible for coordinating all safety

related issues at the JRL site, including safety training, addressing safety issues, and

updating the Site Safety Manual.

Landfill Supervisor. The Landfill Supervisor is responsible for coordinating landfill

operations. It is the supervisor’s responsibility to ensure that the facility is operating
properly and is in compliance with current laws and regulations. Supervisor
responsibilities include site maintenance and waste placement, street sweeping,
mowing, erosion control, odor control and gas management, and stormwater and

leachate collection system maintenance, and site repairs.

Lead Scale Master. The Lead Scale Master is responsible for supervising state-certified

scales, scale personnel, and 24-hour site security.

Equipment Operators. The Equipment Operator’s duties include operating necessary

equipment to transport, place, and compact wastes placed in the landfill, apply daily
cover, complete road construction, install gas collection infrastructure, and perform
general site construction. Heavy equipment operation, general knowledge of earthwork
and road construction, and the ability to perform routine maintenance and make minor

repairs to equipment are desirable skills for an equipment operator.

Mechanics. The Mechanic’s duties include repair of landfill operating equipment and
mechanical infrastructure, and the ability to operate necessary equipment to transport,
place, and compact wastes placed in the landfill, apply daily cover, complete road
construction, install gas collection infrastructure, and perform general site construction,

should it be necessary.

Laborers. The Laborer’s duties can vary depending on the need, but include installation,

maintenance, and troubleshooting of gas collection infrastructure, landfill equipment
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operation, various site construction activities, landfill monitoring under the supervision of

a site environmental technician, and general landfill site upkeep and cleanliness.

In addition, NEWSME may elect to conduct certain operational functions by contract with local
contractors. Such functions may include, but are not necessarily limited to, construction of
landfill cells, roads, stormwater structures, and placement of temporary and final landfill cover

systems. A responsible NEWSME employee (i.e., supervisor or operator) will be on-site during

all operating hours.
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5.0 JRL DEVELOPMENT OVERVIEW

This section provides a general overview of the entire JRL development with specific cell

development plans related to the Expansion found in Appendix D of this Manual.

5.1 Cell Construction

JRL’s permitted solid waste footprint currently consists of approximately 68 acres. The
proposed Expansion to the north of the existing landfill will expand the solid waste footprint to a
total of approximately 122 acres. The current MEDEP permitted solid waste footprint at JRL
consists of 68 acres with approximately 10 base cells. Additional development occurs on top of
the base cells up to a final elevation of 390 feet. The Expansion consists of six cells (i.e.,

Cells 11 through 16) that also will be developed up to final elevation of 390 feet. Figure 5-1
depicts the currently permitted portions of the landfill and the Expansion solid waste boundary.
Portions of landfill cells are generally constructed by excavating to depths of approximately 5 to
15 feet, while other areas of the cells may receive backfill in order to achieve the proper base
grading of the cell. As required by Condition 15 of the Department Order #S-020700-WD-N-A
dated April 9, 2014 at least 6 months prior to constructing a new landfill cell, a detailed design
package, consisting of a Design Report and technical plans and specifications is prepared and
submitted to MEDEP for approval as part of a condition compliance Permit Application. Once
the landfill cell construction is complete, a Construction Documentation Report is prepared and
also submitted to MEDEP. These practices will continue for the Expansion cells. Typical cell
construction details may be found in the facility’s MEDEP Permit Application Design Reports,
and in the Construction Documentation Reports prepared for each individual cell. Complete
copies of the Landfill's Permit Applications, including the Design Report and the Construction

Documentation Reports for the individual cells are kept at the facility’s Administration building.

Existing permitted landfill Cells 1 through 10 are constructed with underdrain systems to relieve
upward groundwater pressure as appropriate. The cells constructed to date have a composite
liner system consisting of an 80-mil HDPE flexible membrane liner overlying a geocomposite

clay liner and 2 feet of low permeability material to achieve a combined hydraulic conductivity of

2.9x10-9 cm/sec. The cells also contain a leachate collection system consisting of a 12-inch
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layer of granular material with an average hydraulic conductivity of 1x10-2 cm/sec, a
geocomposite drainage net, and a piping network consisting of 6- and 8-inch diameter collection
laterals, spaced at approximately 100 to 200 feet on center, that connect to 8-inch and 12-inch

diameter collection header pipes.

Landfill Expansion Cells 11 through 16 will also be constructed as secure solid waste landfill
cells but with two liners, a primary and a secondary, a leak detection system, leachate and gas
collection and transport systems, and intermediate and final cover systems. Under the entire
base of the Expansion an imported soil layer, consisting of one foot of compacted clay, will be
installed to provide a uniform, low hydraulic conductive soil layer under the secondary liner. A
granular underdrain collection system will be installed under 12.7 acres of the Expansion where

the landfill base is located below the site’s phreatic surface (water table).

Leachate generated within the JRL cells is handled by leachate sumps which are designed and
constructed to handle the leachate flow from one or a series of cells. Pump stations are
designed and constructed at each sump to accommodate the predicted volume of leachate from
the collection area. Each pump station transfers the leachate to a 921,000-gallon aboveground

storage tank for temporary storage prior to trucking the leachate off-site for treatment.
A more detailed description of the design and construction of the facility’s leachate collection &
storage systems may be found in the Construction Documentation Reports for the individual

cells, which may be found on file with the Environmental Compliance Manager.

5.2 Landfill Cell Intermediate Cover

As each base landfill cell reaches its interim operational grade, operations are moved into a new
cell, then intermediate closure instituted. Intermediate closure generally consists of installing
vertical landfill gas (LFG) collection wells, shaping all surface areas to appropriate grades, then
installing the intermediate cover systems. Intermediate cover systems usually consist of a soft
waste (ash or wood fines) or sand layer, then 18 inches of till or a 40-mil geomembrane cover.

If till is utilized, the final surface is seeded and mulched to establish a growth for sedimentation

and erosion control purposes. Stormwater controls are designed and constructed to handle
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clean stormwater runoff from the intermediate cover. The base cells’ second elevation filling,

and the Expansion cells will follow this intermediate cover practice.

5.3 Final Cover System

The proposed final cover system for the landfill will use similar engineered components (i.e.,
textured geomembrane), and earthen materials (i.e., granular drainage sand, clayst/till barrier
soil, and vegetative cover soil) that will be used in the landfill construction. Placement of the
proposed final cover system will comply with the similar material installation specifications and
follow the same quality control/quality assurance protocol as used for the cell construction. The

final cover system proposed for the landfill is as follows: (from the top down)

. 12 inches of a vegetative cover soil;

. 12 inches drainage sand;

) 40-mil HDPE textured geomembrane liner; and
. 24 inches of barrier soil layer.

Prior to placing any final cover material, detailed design drawings and technical specifications
will be prepared and submitted to MEDEP for review and approval prior to the placement of final
cover at the site. The borrow source materials used for closure will be obtained from permitted

sources.

5.4 Stormwater/Erosion Control Systems

Since the original permit application (August 1991), there have been a number of stormwater
and erosion and sedimentation control plans developed and implemented at the JRL in
accordance with the facility’s operating permits and with MEDEP Best Management Practices
for Stormwater and Erosion Control. A copy of the Stormwater Management, Erosion and
Sedimentation Control Plans for the Expansion, which considers the entire site development, is

contained in Appendix F of this Manual.
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6.0 JRL DEVELOPMENT PLANS

This section describes the general development of landfill cells and includes the conceptual
development of the Expansion cells. The Expansion’s cell development plans may be found in
Appendix D of this Manual. Detailed cell development plans, and landfill gas infrastructure
plans for Cell 11, the first of the Expansion cells, are also contained in Appendix D. The
detailed cell development plans for the remaining Expansion cells will be developed as part of
the detailed design of the individual landfill cells and submitted to MEDEP prior to construction

of the cells.

6.1 Permitted Landfill Cell Development

Each of the permitted landfill base cell (cells 1 through 10) will generally be filled to an
approximate elevation of 325 feet-MSL before operations move into the next cell. Operations
will commence on the second elevation once enough base cells are constructed to provide
adequate operational area to final elevation. Operations begin in each new landfill cell by
placing a soft layer (approximately 5 feet in depth) of approved waste material. If operations are
not going to move into a newly constructed cell prior to the winter months, a frost layer
consisting of two feet of bark (or other approved material) is placed over the cell to protect the
liner systems until the soft layer can be placed. As the soft layer is placed in the cell, an access
road is constructed with tipping pads to accommodate waste deliveries. As elevations in the
cell increase, varying access road configurations are utilized to allow safe access into the active

portions of the cell for depositing wastes.

The landfill cells are built sequentially in lifts to allow for proper commingling and compaction of
the wastes. Section 7.0 of this Manual provides more specific details pertaining to the waste
placement operations. As each cell is filled, a series of lateral gas collection systems are
installed at specific elevations in order to control fugitive landfill gas (LFG) emissions and
potentially resulting odors. Vertical landfill gas wells are usually installed on certain side slopes
that have reached their final grades and on top of each cell after interim or final grade. In order
to assure proper leachate drainage within the cell, a series of collection structures and drainage

piping is installed while the cell is being filled with wastes. This generally consists of a series of
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vertical chimneys (tire chips) within the interior of the waste mass and extensions of the
leachate collection system piping to collect contaminated stormwater at higher elevations
around the inside perimeter of the cell. More detailed discussions on LFG and leachate

collection systems may be found in Section 7.0 of this Manual.

Development and operations of the existing permitted JRL cells will be done in a sequential
manner as shown on their Cell Development Plans contained in the current site Operations
Manual (i.e., NEWSME, 2015). The plans have been designed to meet the standards in
Chapter 401.2.D(6) of the Rules. As the various phases of the landfill are developed,
intermediate and/or final cover will be applied to those areas of the cells, which have reached

interim or final grades, respectively.

Operating areas of the existing landfill Cells 1 through 8 are developed in two phases. The first
phase includes waste filling from the bottom of the cell to approximately an elevation of 325
feet-MSL. The second phase (i.e., second elevation) will be developed over previously
developed landfill cells and do not require additional liner construction. Landfill Cells 9 and 10,
as shown on Figure 5-1, will require additional liner construction and will be filled in general
accordance with the conceptual waste filling plans for these cells contained in the current site

Operations Manual.

The last phase of permitted landfill waste filling will include filling over the eastern and northern
outer waste side slopes of the existing landfill cells to achieve the final waste grades as shown
on Figure 6-1. Itis NEWSME's intent to fill this capacity in conjunction with filling of the

Expansion cells described in Section 6.2.

6.2 Expansion Cell Development

NEWSME will construct and operate the Expansion in a sequential manner, consisting of
constructing and operating a series of six landfill cells. Each landfill cell is sized to have
approximately two years of capacity so new cell construction is anticipated to occur every two
years. The cell development concept also incorporates a phased final cover construction over

the existing and future JRL landfill cells. The cover construction will generally occur in those

6-2

20150624 Casella-1V.doc
Sevee & Maher Engineers, Inc.
July 2015



\\Nserver\cfs\Casella\OldTownLandfill\GeneralSiteInfo\Operations Manual\2015\Acad\Figures\FINAL WASTE GRADES.dwg, 6/10/2015 8:29:49 AM, paf

—

MW=06—01
UBSURFACE
N
- A > P21 \on POND 9 WASTEWATER =
= </ DETENT DISPOSAL FIELD

I/}
LANDFILL GAS

P—08%10AB€

==l s TREATMENT FACILITY
—08—09ABC AINTENANCE |
PER#II_[TED & an BUILDINGS
BORROW \ PERMITTED L !
ﬂ \ I PIT WOOD WASTE LFG FLARE
=52 4 HANDLING
\ ) AREA ORE 5
PERMITTED SOLID _
wioss, ;g%\%@?c'ﬁs WASTE BOUNDARY 720
1
UTILITY POLE (TYP) LEACHATE LOADING RACK
B=08—08 |
* - Ny jpel LEACHATE STORAGE
— 2 [ TANK PUMI;’ STATION
P—04-0545 € T 7T=—LEACHATE STORAGE TANK
£P—04-058 OF
& F-503A
75035
th P’,\\F;'E'EG 24" LFG HEADER
T
o LFG KNOCKOUT STRUGTURE (TYP) |

PR
P—08—-0%
<
DETENTION
o11A POND 6
PROJECT o —slA
[BENCHMARK UTILITY PROPERTY LINE I
U UALLIPLUG 2 MANHOLE \’
ADMINISTRATION (TYP) =770

BUILDING

PLOA~OBRE -

\2) 24" HDPE CULVERTS
P04-068

9/ |

"x12"LEACHATE FORCEMAIN

SUBSURFACE
WASTEWATER
DISPOSAL FIELD

$PW708702 ,
LANDFILL WETLANDS (TYP)
SCALES SEE NOTE 4

MW—-302R
@ =
DETENTION ¢ Ko
B—08-0 POND 5 392 P g
/ Mwwn 2
0 (> ) Iy 402B
% J bW 4024 PR DR
; FINAL WASTE GRADES (TYP) b OV B0
e / P B E:
~-UNDERGROUND ELECTRIC (TYP)
LEACHATE LOADING 244 /7 —216A
STATION DRAIN LINE 071 6BR /b b -
= (DISCONTINUED) RLDODG
P-0Z-07A —ZCELL'5 PUMP
PP 0044 oo77c8~$ STATION |
-CELL 4 PUMP -
STATION A |

DETENTION o0t
DETENTION POND 1A \ 25090

POND 1

EXISTING 6"x10”
, LEACHATE FORCE MAIN

(DISCONTINUED) T

@R 2208

DWG: FINAL WASTE GRADES LMN: FWG CTB: SME-STD REV: 6/10/2015 |

NOTES:

. BASE MAP PREPARED BY AERIAL SURVEY &

PHOTO INC., NORRIDGEWOCK, MAINE. PHOTO
DATE 12/31/14. VERTICAL DATUM: BRASS
PLUG AT PUMP STATION. HORIZONTAL DATUM:
MAINE STATE COORDINATES EAST ZONE NAD
83. GROUND CONTROL BY PLISGA & DAY LAND
SURVEYORS, BANGOR, MAINE.

. LOCATIONS OF EXISTING UNDERGROUND

UTILITIES INCLUDING ELECTRICAL AND PIPING
BASED ON FIELD SURVEY DURING
CONSTRUCTION OF EXISTING CELLS AND
RELATED INFRASTRUCTURE. CONTRACTOR
SHOULD FIELD VERIFY THE EXISTING CONDITIONS
PRIOR TO CONSTRUCTION.

. EXISTING TOPOGRAPHY SHOWN AT 2—FOOT

INTERVALS. EXISTING TOPOGRAPHY SHOWN ON
THE DRAWINGS REPRESENT GRADES AT THE
TIME OF THE SURVEY. CONTRACTOR SHOULD
FIELD VERIFY THE EXISTING CONDITIONS PRIOR
TO CONSTRUCTION.

WETLAND BOUNDARIES DELINEATED BY
WOODLOT ALTERNATIVES, INC. IN 2004 AND
STANTEC CONSULTING SERVICES 2008, 2014
AND 2015.

. BORINGS & TEST PIT LOCATIONS ARE

APPROXIMATE AND BASED ON FIELD SURVEY
BY SEVEE & MAHER ENGINEERS, INC.,
CUMBERLAND, MAINE.

. ONLY LEACHATE COLLECTION SYSTEM

COMPONENTS WITHIN THE EXISTING LANDFILL
LIMITS ARE SHOWN ON THIS DRAWING.

SITE BENCHMARK INFORMATION

DESCRIPTION

NORTHING EASTING ELEVATION

PLUG 1

478242.05 925376.35 167.93

PERMANENT BENCHMARK
BRASS PLUG ON PUMP
STATION

PLUG 2

479497.17 926131.46 215.12

BRASS PLUG AT
ADMINISTRATION BLDG

L

Ly

ND
| weTLAND

150 0 300 FEET

FIGURE 6-1
EXISTING PERMITTED LANDFILL
FINAL WASTE GRADES
JUNIPER RIDGE LANDFILL EXPANSION
OLD TOWN, MAINE

SME .
Sevee & Maher Engineers, Inc.

ENVIRONMENTAL * CIVIL * GEOTECHNICAL * WATER * COMPLIANCE




years when cell construction is not occurring. The actual timing for both cells and cover
construction will depend on the yearly capacity consumption reviews and the projection of when
new cell disposal capacity will be needed. Operations begin in each new landfill cell by placing
a soft layer (approximately 5 feet in depth) of approved waste material. If operations are not
going to move into a newly constructed cell prior to the winter months, a frost layer consisting of
two feet of bark (or other approved material) is placed over the cell to protect the liner systems
until the soft layer can be placed. As the soft layer is placed in the cell, an access road is
constructed with tipping pads to accommodate waste deliveries. As elevations in the cell
increase, varying access road configurations are utilized to allow safe access into the active

portions of the cell for depositing wastes.

NEWSME anticipates construction of the first cell (i.e., Cell 11), of the six planned cells, during
the 2018 construction season to be available for use in 2019. Appendix D includes the cell
development plans for Cell 11 and an overall conceptual cell development plan for the landfill
expansion (Cells 11 through 16). Typical operational development details for the Expansion
cells are included in Appendix E. The final waste grades for the entire facility, including the

Expansion cells, are shown on Figure 6-2.
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7.0 OPERATING PROCEDURES

This section describes standard operating procedures for the JRL facility in accordance with
Rules Chapter 401.4(C).

7.1 Acceptable Solid Wastes and Waste Characterization

JRL is licensed to accept in-state non-hazardous waste streams as identified in its operating
permits and licenses. Acceptable wastes are commingled within the active cells of the landfill.
The ongoing landfill operations at the JRL have demonstrated that the wastes received for
disposal are compatible with the existing landfill's liner system. The waste streams are also
compatible with each other as demonstrated by the historical commingling of these waste
streams. The JRL waste stream currently consists mainly of the following types of non-

hazardous waste materials:

o Construction & Demolition Debris (CDD)

o Front-End Process Residuals (FEPR)

o Municipal Solid Waste Incinerator Ash and Multi-Fuel Boiler Ash
. CDD Processing Fines

. Oversized Bulky Wastes

o Municipal Wastewater Treatment Plant Sludge
. Industrial Wastewater Treatment Plant Sludge
o Contaminated Soils

o Oil Spill Debris

. Municipal Solid Waste?

° Miscellaneous Special Wastes

Table 7-1 is a summary of wastes accepted at the JRL.

2 per Department Order #S-020700-WD-BC-A, existing JRL may accept up to 81,800 tons of non-bypass
MSW until March 31, 2018. After that date this application is only proposing to accept MSW that has
been bypassed from MSW Incinerators.
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Miscellaneous non-hazardous waste streams at the JRL include, but are not limited to, the

following:

TABLE 7-1

SUMMARY OF WASTES ACCEPTED AT JUNIPER RIDGE LANDFILL

Air & Water Filtration Media

Municipal Solid Waste (MSW) / MSW Bypass

Approved Land Utilization Wastes

Municipal Solid Waste Ash

Asbestos (Non-friable)

Non-Hazardous Chemical Related Products

Biomass Boiler Ash

Oversized Bulky Wastes

Biomedical Incinerator Ash

Pigeon Waste

Burned RR Ties & Associated Ash

Pulp & Paper Mill Sludge

Catch Basin Grit

Sandblast Grit

Clean Wood Open Burn Ash

Spoiled Foods

Construction & Demolition Debris

Sulfur Scrubbing Residue

Dredged Spoils From Waterways

Treated Biomedical Waste

Dried Paint Residue & Related Debris

Urban Fill-type Soils

Filter Press Cake & Collagen Scrapings

Virgin Petroleum Contaminated Soil & Debris

Fossil Fuel Boiler Ash

Waste Oil Contaminated Soil & Debris (Oily Debris)

Gasoline Contaminated Soil & Debris, Surface Spill

Wastewater Treatment Plant Sludge

Gasoline Contaminated Soil & Debris (UST)

Water Treatment Plant Sludge

Grit Screening Waste

Laundry Sludge

Leather Scrap Wastes

Municipal Solid Waste (MSW) / MSW Bypass

Municipal Solid Waste Ash

In addition to the above blanket waste streams, JRL can accept individually permitted wastes

approved at the facility, typically from one-time events. These permits can be found on file with

the ECM.

The procedures for characterizing, (i.e., testing) and accepting waste streams at the JRL are

identified in the facility Solid Waste Characterization Plan included as Appendix G of this

Manual. The plan includes acceptance criteria for both individual permits and blanket permit

approvals of wastes. Records of waste acceptance data will be kept on file and made available

for viewing by MEDEP during normal business hours. Additionally, waste activity reports are
submitted to the MEDEP, BGS, and the City of Old Town on a monthly basis that provide
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pertinent data regarding all waste deliveries to the facility for the previous month. The monthly

report data includes the following information:

° Date of delivery

. Approval (manifest) number
J Waste description

. Quantity delivered in tons

o Transporter name

. Generator name

o Waste origin (Maine County)

7.2 Facility Access/Hours of Operations

Access to the facility is achieved through a gated primary access road that enters the site from
Route 16 in Alton, Maine, ensuring that access is controlled. The paved site access road is
approximately 2 miles in length between Route 16 and the entrance into the permitted boundary
of the landfill. NEWSME has located a scale and attendant facility at the entrance to the landfill

that is currently occupied 24 hours per day, and seven days per week.

The gate at the entrance to the landfill is closed and locked during extended periods when
wastes are not being delivered to the facility. The access road is maintained by landfill
personnel and remains accessible for traffic year round. Only authorized employees of
NEWSME and certain contractors have unrestricted access to the landfill facility. All others are
required to receive clearance through NEWSME Administration or the Scale House Attendant.
Required signs are posted at the entrance to the facility near the scale house. While operating

hours at the landfill may vary from season to season, the normal hours of operation at the

facility are:
. Monday through Friday......... 6:00 AM - 6:00 PM
o Saturday & Sunday.............. 7:30 AM — 2:30 PM

Some waste streams (i.e., PERC ash) may require 24 hour per day disposal service. Delivery
of these wastes, and minimum landfill operations to place these wastes, may occur outside of

the standard hours of operations.
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NEWSME maintains the site’s internal access roads to prevent the accumulation of dust, mud,
and waste on public roads. Maintenance activities include sweeping, applying water and/or
calcium chloride to the internal gravel roadways to prevent dust generation and maintaining

gravel roadway surfaces to prevent mud accumulation on public roads.

With the exception of trucks carrying CDD and MSW (existing landfill only) or MSW Bypass,
only waste hauling vehicles with pre-approved materials will be allowed access to the landfill.
Waste hauling vehicles will be monitored by the scale house and landfill operators upon entry to
the landfill and during off-loading in order to assure that no unacceptable wastes are present

and materials are as identified, described, and certified.

7.3 Open Burning

Open burning of waste or any other material is strictly prohibited at the JRL Facility. Use of
open flames for construction related activity is by permit only, obtained through NEWSME's Site
Safety Officer.

7.4 Hot Loads

In the event that a hot load is delivered to the JRL, the waste will be managed in accordance
with 06-092-CMR 401.4.C(4) of the Maine Solid Waste Rules. A separate gravel or ash pad
area will be sited within the confines of the operating cell in order to properly manage hot loads.
The material will be offloaded onto the pad and handled appropriately to allow cooling. Burning
material will be extinguished immediately by applying a water spray as necessary or covering
with soil-based material to smother the flames. Once the material has cooled, it will be
transferred to the active disposal area of the cell to be commingled with the other wastes or

used as daily cover material.
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7.5 Setbacks and Buffer Strips

The existing Facility and the Expansion have been sited to minimize adverse effects on the

existing natural environment and to not adversely affect existing uses, scenic characteristics, or

natural resources of the neighboring locality.

NEWSME will maintain the existing natural buffer strips between the facility’s solid waste

boundaries and public roads, property boundaries, and residences, as approved in the original

License. Activities such as additional tree clearing or disturbance of vegetation will not occur

without first obtaining approval from the MEDEP. The current and proposed setbacks to the

solid waste boundary meet or are superior to the required MEDEP criteria, as follows:

MEDEP Minimum
Current Setback Expansion Setback Setback

Public Roads 2,000 feet 2,400 feet 300 feet

Private Residences 1,500 feet 2,100 feet 1,000 feet

Private Water Supply 1,500 feet 2,100 feet 1,000 feet

Surface Water 300 feet 950 feet 100 feet

Airport +/- 13,000 feet +/- 13,000 feet 5,000-10,000 feet
Property Boundary 500 feet 420 feet 300 feet

7.6 Cell Development Plans

Conceptual Cell Development Plans for the Expansion cells are provided in Appendix D. These
plans show the sequence for development of the facility including placement of cover materials.
Detailed cell construction and operational plans will be prepared for each cell prior to placing
waste into the cells. The detailed Cell Development Plans for Cell 11, the first of the Expansion
cells, is included in Appendix D. The detailed cell development plans for the remaining
Expansion cells will be prepared as part of the detailed design of the cells and included in the
Operations Manual, and subsequent annual reports showing the Cell Development, based upon
the approved landfill design. The plans will cover two years of landfill operations and include
specific information on waste lift thickness and sequencing of waste placement in the individual

cells.
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7.7 Compaction (Waste Placement)

Waste entering the landfill will be unloaded either at a designated unloading area within the
landfill or directly into the active face as directed by the landfill operator. Traveling over the
base of the landfill by trucks shall be done only in areas where more than 5 feet of waste has
been placed. Waste shall be placed in the landfill in a manner that enables the operator to
commingle the waste. Like waste loads shall be evenly distributed throughout the landfilling
area. Wastes shall be placed and spread using a solid waste compactor and bulldozer, in

layers 1 to 2 feet thick, to optimize waste density and compaction effort.

After the waste is placed, it will be compacted using a solid waste compactor. A minimum of
three successive passes shall be made over the entire waste area to be compacted. Additional
passes may be required to acquire the proper compaction. As waste is placed and compacted,
the side slopes are created using appropriate stable waste. Outer side slopes shall be graded
3H: 1V using ash or other approved material. Inner waste side slopes can be graded 2H: 1V
with ash or CDD processing fines or other approved material. Lifts of waste shall be placed in

this manner in each cell.

Several operational details are common to all waste placement within the landfill, as follows:

. First, all outer waste side slopes shall be graded to achieve a final grade of 3 feet
horizontal to 1-foot vertical (3H: 1V). The outer side slopes are defined as the
slope emanating from the top of the perimeter drainage stone at the perimeter
dikes.

° Second, sludges or other low-strength wastes shall not be placed closer than
50 feet from the exterior side slopes unless they are mixed with higher strength
wastes such as construction and demolition debris, ash, etc. At a minimum,
these wastes shall be placed no closer than 25 feet from the exterior side slopes
of the facility, when mixed with the higher strength wastes to a consistency that
landfill compaction equipment can travel over the mixed waste after it has been

placed.
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Third, the daily working open waste placement area shall be limited to 1 acre or
less, if possible. The area containing daily cover materials shall be limited to 10

acres or less, if possible.

Fourth, prior to waste placement over the bottom of the cell, a 5-foot-thick layer
of FEPR, MSW incinerator ash, or other approved “soft” waste shall be spread
over the leachate collection sand to stabilize it. The leachate sump areas shall
receive 4 to 6 feet of tire chips or other free-draining “soft” waste prior to other

waste placement.

Fifth, construction and demolition debris and OBW shall not be disposed of
closer than 5 feet from the liner. Construction and demolition debris shall not be
disposed of closer than one foot, and OBW shall not be disposed of closer than

two feet and five feet, from the outer waste top and side slopes, respectively.

Sixth, the waste shall be graded in the active fill area to promote positive surface
water drainage to the exterior of the cell, where it can be collected and

transported to the leachate collection sump. Waste setbacks, at a minimum of 2
feet, shall be maintained at the outer edge of the waste to contain surface water

runoff, to allow it to infiltrate into the waste and/or flow into the drainage columns.

Seventh, the waste placed below landfill access roads built on the exterior waste
slopes shall be high shear strength waste, such as construction and demolition
debris. The waste has adequate strength if it can be piled, while maintaining
sideslopes of 1 Horizontal to 1 Vertical. High strength wastes would not include

materials such as sludge or other high moisture content materials.

Eighth, as outside slopes are brought to final waste grade, they shall be
temporarily covered with a minimum 18-inch intermediate soil cover or a
minimum (30-mil) temporary synthetic cover as soon as practical to control

leachate generation and odor, to the extent permitted by seasonal conditions.
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At the completion of each cell, the outer side slopes shall be covered with intermediate cover.
Other areas to be temporarily closed shall be graded and covered with intermediate cover, so
that clean water is shed from the landfill area. If an intermediate soil cover is utilized, it shall be
seeded and mulched as soon as practical in accordance with MEDEP’s Best Management
Practices for Erosion and Sedimentation Control (BMPs). Typical operational development
details (i.e., cell access road entrance, waste setbacks, operation berms, etc.) are attached in

Appendix E.

Any portions of the landfill reaching final grade, and the area not being proposed for future
expansion or development, shall be formally closed in accordance with 06-092-CMR 401.5.B of

the Maine Solid Waste Rules upon approval of the closure design plan by MEDEP.

7.8 Cover

Three types of cover will be utilized on the landfill: daily, intermediate, and final cover. Only
cover materials previously approved by the MEDEP will be utilized. Prior to installation of any
cover material, the waste will be inspected for proper compaction, grade, and ability to shed
water. The operator will examine the waste surface to be covered. Areas found to be soft or
unstable will be corrected by recompaction and/or reinforcement with more stable waste. The
operator may be required to cut and/or fill to acquire the grades necessary to shed water off the
landfill once the cover is installed. Prior to placement of intermediate or final cover, the waste
grades will be set to direct runoff to storm water controls, such as storm water diversion berms,
diversion ditches, riprap downspouts, and riprap ditches. The prepared waste grades will be
leveled. The waste surface shall be examined for protruding objects that may inadvertently

puncture the membrane cover.

7.8.1 Daily Cover. Cover will be placed daily over all areas receiving front-end process residue

(FEPR), MSW Bypass, Municipal Wastewater Sludge and other wastes with odor generating
potential. Daily cover will primarily consist of 9 inches of ash, CDD processing fines, wood
chips, short-paper-fiber, contaminated soil, or other soil-related materials. The purpose of the

daily cover will be to control odors, windblown litter, and to restrict the attraction of birds.
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7.8.2 Intermediate Cover. Intermediate cover will be placed on areas that have reached interim

grades where no additional wastes will be placed for a period of six months. The cover will
consist of a MEDEP approved synthetic membrane material (minimum 30-mil) or 18 inches of
soil-based material having a minimum of 35 percent fines and no rocks greater than 4 inches. If
soil is used, it will be placed, compacted, seeded, and mulched in accordance with the
MEDEP’s BMPs. This cover is meant to allow the diversion of clean surface water runoff from
the areas of the landfill that have reached operational final grade. Areas that will receive
intermediate cover at the end of each cell construction are shown on the Cell Development

Plans in Appendix D.

7.8.3 Final Cover. Final cover will be applied in a sequence described in the Cell Development

Plans (Appendix D). The cover will comply with the design standards contained in 06-092-CMR
401.5.E of the Regulations. Prior to the placement of final cover, detailed design plans will be

submitted to the MEDEP for approval as required in the Maine Solid Waste Rules.

7.9 Stormwater Management and Erosion Control

Stormwater management and erosion control practices are implemented at JRL in accordance
with the MEDEP Best Management Practices as part of the routine operations at the site. The
management of stormwater and erosion control is also addressed at the JRL with each design

report and set of construction documents prepared for individual cell development at the site.

Stormwater drainage, detention, and collection structures are inspected on a weekly basis as
part of the routine inspection of the facility. The inspections are performed by the Landfill
Supervisor, the Environmental Technician, and/or the Environmental Manager. Any damage to
stormwater structures identified during these inspections is remedied as soon as practical.
Drainage restrictions that develop over time are abated on an ongoing basis to maximize the

efficiency of stormwater structures and conveyance systems.

Erosion control measures undertaken at the facility during the placement of intermediate cover

material are provided through a combination of temporary and permanent features such as
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seeding and mulching and the use of hay bales, stone check dams, riprap, and erosion control
matting. A copy of the Expansion’s Stormwater Management and Erosion & Sedimentation

Control Plans are contained in Appendix F of this Manual.

7.10 Leachate Management

Leachate generated on-site will be contained, collected and stored on-site until it can be
transported off-site for proper treatment. Leachate is collected within the landfill cells by a
series of collection and transport pipes that are provided with cleanouts along the perimeter of
the cell. Leachate is then directed to an internal sump and pumped directly to the on-site
921,000-gallon aboveground storage tank. The storage tank will be the primary source of

leachate storage.

The leachate storage tank is an 81-foot diameter by 25-foot high, 921,000-gallon aboveground
steel storage tank with a glass interior coating. Beneath the base of the tank is a geocomposite
clay liner (GCL), a granular drainage layer, and a concrete tank foundation with leak detection
pipes. The pipes provide a location to monitor potential leaks from within the storage tank. The
tank is equipped with a galvanic anode cathodic protection system that is designed to protect
the wetted portion of the tank. The tank is also equipped with level controls that will
automatically cut off power to the pumps if the tank becomes full, and will then restart the
pumps when the tank capacity becomes available. Both audible and visual alarms will sound
when pumps are cutoff. An overflow structure is also provided as a backup to the automatic
control systems. The aboveground leachate storage tank is contained within a secondary
containment dike that is also lined with a geosynthetic clay liner. The secondary containment
dike is sized to provide 110 percent of the tank’s capacity. The leachate tank is inspected on a
regular basis as described in Section 8.0. An Operations and Maintenance Manual is attached

in Appendix H for the leachate storage tank.
Recently, operations have demonstrated that the leachate holding tank has adequate capacity

to handle site leachate generation. Therefore, the original leachate storage pond is now used to

manage stormwater at the site. This is also the case during the Expansion development.
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The leachate collection and transport system is also designed such that if failure of particular
components of the system occurs, a contingency plan can be implemented to contain and store
leachate until the appropriate repairs can be made. A summary of potential failure modes and

responses are summarized below.

Failure Mode Response Plan

Plugging of leachate collection or transport piping, | Pipes would be cleaned by either water jetting or acid

resulting in leachate head build-up in leachate cleaning.

collection layer.

Malfunction of leachate pumps in internal sumps Pump can be removed from sumps and replaced with
resulting in ponding of water within the sumps. new pump.

Power failure such that pump cannot be operated. | A site backup generator is utilized to supply power to
pump stations.

High leachate flows sustained for a long period of Increase the number of leachate trucks hauling leachate
time such that the on-site leachate storage from the site. Alternatively, the leachate can be
capacity is exceeded. recirculated into the landfill.

Systems will be monitored according to the schedule found in Section 8.0 (Inspections).
Leachate will be loaded into tank trucks and transported to the Expera, Specialty Solutions Old
Town LLC wastewater treatment plant facility (or to the City of Brewer’s Pollution Abatement

facility) for proper treatment.

7.11 Landfill Gas Management

NEWSME has installed an active gas management system at JRL. The site’s gas management
system includes a candle stick flare and an active gas collection (both horizontal and vertical)
piping system. As each cell reaches its final grade, and intermediate or final cover is applied, a
gas control system is installed to properly manage gas generation from within the cell. A copy
of the Landfill Gas Infrastructure Plan and Operations & Maintenance Manual may be found in
Appendix J. Appendix D contains the plans for the installation of the landfill gas infrastructure
for Cell 11.

Monitoring gases in ambient air at the JRL site is performed for two reasons: (1) for employees’
safety when working in or around confined spaces, including leachate manholes and pump
stations; and (2) to evaluate the potential for migration of landfill gases away from the landfill
site. The NEWSME Site Safety Officer is responsible for coordinating any activities associated

with confined spaces. The potential for landfill gas to migrate away from the landfill is evaluated
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through sampling of the site monitoring wells, and at selected gas monitoring locations around

the site property boundaries.

06-092-CMR 401.4.C(11) of the Rules requires that methane concentration around the landfill
be monitored on a quarterly basis. The Rules also require that immediately upon detection of
explosive gas levels exceeding 25 percent of the lower explosive limit for the gases in the
landfill structures or 100 percent of the lower explosive limit for the gases at the property
boundary, the operator shall take necessary steps to protect human health and notify the
MEDEP. The Rules also require the operator to record the methane level, the time the MEDEP
was notified and the protective steps taken at the time of detection. In addition within 60 days of
detection, the operator shall implement a remediation plan to control the release of gases. The
plan must be submitted to the MEDEP.

7.11.1 Location. Monitoring of gas associated with the JRL’s confined-space-entry program will

be done as outlined in the Landfill Safety Manual. Generally, sampling will be done within the
confined space prior to entering the area. The monitoring of landfill gases to evaluate their
potential migration from the site is also done in the site monitoring wells and at stationary H,S
monitoring locations inside and outside of the site property boundaries (ref. Odor Control Plan,
Appendix K).

7.11.2 Frequency. For entry into confined spaces, the monitoring shall be done as outlined in

the JRL Site Safety Manual. In the monitoring wells, the sampling frequency shall be four times
per year with three of the sampling events occurring during the groundwater sample collection.
During sample collection, the wellhead shall be monitored for explosive gas and volatile organic

compounds using a meter such as a Landtec GEM meter.

7.12 Inspections

In order to assure proper operations at the landfill, NEWSME will perform routine inspections
and monitoring at the site. Various components of the facility will be inspected as part of the
routine operations, while others will be inspected and documented at a specific frequency.

Facility inspections and maintenance is discussed in greater detail in Section 8.0.
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7.13 Dust Control

Dust control measures will be implemented at the facility by utilizing water spray trucks to wet
secondary roads during dry weather months, and a road sweeper to minimize dirt buildup on

paved roadways. Additional measures such as applying calcium chloride may be required on
an as needed basis. Dust control measures will be applied as weather permits. The primary
access road to the facility has been paved in order to reduce dust generation near local

residences.

7.14 Equipment

Equipment will be maintained in proper working order with preventative maintenance completed
regularly. Equipment is cleaned on a regular basis to prevent clogging of engine compartments
or radiators with dirt or solid waste, which could cause overheating of equipment or fires.
Equipment shall be regularly inspected to ensure that safety and noise control devices work
properly. Back-up equipment is readily available through local equipment suppliers if it is

required. Typical equipment used in the landfill operations is listed in Table 7-2.
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TABLE 7-2

TYPICAL LANDFILL EQUIPMENT INVENTORY

e Two compactors — such as Caterpillar 826, and
836

e  One excavator such as John Deere 270
e Two dozers such as John Deere 850
e  One on-site haul truck such as John Deer 400D

e One front-end loader such as Caterpillar 966G

7.15 Fire Protection

Fire protection and prevention measures applicable to the facility are as follows:

1. NEWSME will be responsible for the development of a fire-protection program
and will provide necessary firefighting equipment.

2. Access to all available firefighting equipment will be maintained.
Firefighting equipment will be conspicuously located.
Firefighting equipment will be periodically inspected and maintained in operating

condition. Defective equipment will be immediately replaced.

Landfill personnel shall be made aware of potential fire danger at the landfill site and shall be

prepared to act quickly to contain a fire.

To Prevent Fire:

1. An operable, portable, chemical fire extinguisher will be placed in an
easily accessible location on site vehicles.

2. An operable fire extinguisher will be readily accessible at site buildings.
A hot-load area will be provided for depositing smoldering materials.
A stockpile of soil-based material will be available for use in covering
smoldering materials and hot ashes.
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5. Storage of combustible material (e.g., paints or fuels) will be located
securely away from equipment operations.

6. Smoking shall not be allowed in any active portions of the landfill and
shall only be allowed in safe designated smoking areas.

7. A telephone or radio will be kept in an easily accessible place with the
telephone numbers of the local fire, police, and ambulance prominently
displayed.

Protective gear will be available to site personnel.

Application of a daily cover material will serve as a firebreak.

In the event of a fire, site personnel shall act immediately to contain the fire and take the

following steps:

Contact the Old Town Fire and Police Departments immediately.
Clear the site of users.

If the burning material can be pulled away from the working area, do so.

p wDn PR

Remove combustible materials in the immediate area to a safe distance
from the burning materials. Remember that the point of smoke
emergence from a subsurface fire is not necessarily near the source of
the fire. Smoke will follow the route of greatest permeability.

5. Cover the burning materials with ash, soil, or other acceptable material.
The use of large quantities of water to smother and cool a landfill fire is
not always successful, but may be used as a first step to prevent the

spreading of flames.

7.16 Hazardous and Special Waste Handling and Exclusion Plan

JRL is not permitted to accept hazardous or toxic substances and can only dispose of MEDEP
approved non-hazardous in-state solid or special wastes. Because JRL receives wastes such
as MSW (existing only), MSW bypass and CDD from non-regulated residential sources, there is
always the possibility that an unacceptable material may be found in the waste stream. Due to

this possibility, NEWSME has instituted a waste inspection plan in order to assure that
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unacceptable materials are kept out of the incoming waste streams to the fullest extent

possible. The waste inspection plan may be found in Appendix L.

7.16.1 ldentification of Hazardous and Non-permitted Special Waste. Only haulers with wastes

that have been pre-approved for disposal at the landfill are allowed access to the site. The
scale house operator verifies that each load of waste material has been approved for disposal
at the site. Deliveries entering the JRL that do not require pre-approval (i.e., MSW (existing JRL
only), MSW bypass, CDD) are monitored closely by NEWSME staff from arrival to offloading.
As with every load, the landfill operators scan the deliveries as each load is being offloaded in
order to assure that hazardous materials are not present. The waste is generally spread in 1- to
2-foot lifts such that non-permitted materials will be more easily noticed. If a suspected non-
permitted special or hazardous waste is observed during this process, the operator will stop
operations and safely inspect the suspicious material to verify its acceptability. The driver of the
vehicle that delivered the material will not be allowed to leave the landfill until it has been
determined that the material is acceptable. The operator will try to safely identify labeling;
determine if the waste is a solid, liquid, or gas; and estimate the quantity and condition of the
material. If in the attendant’s judgment the material in question could be hazardous, the landfill
supervisor will be notified and the area will be secured and evacuated. Three of the more
obvious hazardous materials that may pose a risk to personnel, if they should come into contact

are as follows:

Non-Treated Biomedical Waste

Blood or body-fluid-containing material. Needles or any sharp material (i.e., broken glass or any

material that can cause puncture).

Danger: The danger of a biohazard could result in contacting the HIV or HBV virus. Any
red trash bag that comes from doctors’ offices that has bio-hazardous material inside will
have a biohazard symbol on the outside of the bag. Employees are advised that if they

come across a red bag with this symbol on the side, they shall NOT pick it up.
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The symbol looks like this:

Flammable Substances

Flammables can come from many different sources, from paint thinners to containers of

gasoline. Employees are advised to be aware of the smell of vapors and the type of symbols on

the label.

Danger: Fires and burns.

Corrosive Materials
Corrosive materials can be very dangerous. They can cause serious burns, if you should come

into direct contact. Battery acid in containers, leaking or not, is dangerous. Some cleaning

fluids can be corrosive.

Danger: Serious burns.
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Hazardous Materials Mixed With Construction & Demolition Debris

If personnel come in contact with any hazardous material, they will need to isolate it. If it is still
in the container or on the truck, it will be the responsibility of the generator or the hauler to take

the material with them when they leave the landfill.

If the material has been unloaded and the employees have not been exposed, they shall isolate
the material by rope or hazard tape. They will then contact the ECM and ET, so that they can
further identify the material, if necessary. If necessary, an appropriate hazardous materials

contractor will be called in to manage and dispose of the material.

If the employees have been exposed to the material, they will be sent to NEWSME's preferred
health care provider. The material will be identified as soon as possible and the information will
be sent to the health care provider. NEWSME will then identify the source of the material and
take action to correct the problem, including turning over the matter to the authorities. Costs for

cleanup will be the responsibility of the generator.

7.16.2 Handling of Hazardous or Non-permitted Special Waste. At JRL, non-permitted

materials that are visually identifiable as posing no immediate threat to employees will be
segregated and removed to containers supplied by the facility. Unidentified potentially
hazardous materials will be left where discovered and the Landfill Supervisor, ECM, and/or ET
will be contacted to coordinate the proper handling and disposal of the material. If it has been
determined by the ECM that a hazardous waste is, or has the potential to impact human health
or the environment through leakage, they will, in addition, immediately notify MEDEP’s
Emergency Spill Unit (1-800-482-0777), the National Response Center (1-800-424-8802), the
Old Town Fire Department (207-827-3400), and the Maine State Police (1-800-452-4664).

7.16.3 Storage, Transportation, and Disposal of Hazardous or Non-permitted Special Waste.

Storage of non-permitted wastes at the landfill is not allowed by NEWSME. Visually identifiable
non-hazardous waste will be removed and immediately directed to appropriate solid waste
containers. The ECM will be responsible for coordinating disposal of the material. Only
personnel from companies contracted with NEWSME (e.g., Clean Harbors, EPI) who are trained

in the proper handling and management of hazardous waste will be permitted to perform
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cleanup or decontamination of hazardous waste on-site. They will provide the necessary
protective clothing, breathing apparatus, containment and removal equipment, and other

supplies appropriate to the handling of the hazardous waste involved.

Interim on-site storage of hazardous waste will not be utilized. Containers for the containment
and removal of hazardous waste will have warning labels as required. The removal contractor
will be responsible for removing contaminated clothing and disposables from the JRL site along
with the hazardous waste. Arrangements for transport and ultimate disposal of potentially
hazardous materials will be undertaken immediately by the ECM. Only transporters certified in

the transportation of hazardous materials and licensed disposal sites will be employed.

7.16.4 Emergency Notification Procedures. Emergency notifications from the landfill will be

made to the Landfill Supervisor via radio communication, cellular phone, telephone maintained
in the landfill's equipment garage, or any other appropriate means. Subsequently, the ECM and
General Manager will be notified by the Landfill Supervisor. The following telephone numbers

are available at JRL for responsible personnel to use in emergency situations:

° MEDEP Bureau of Remediation and Waste Management: 941-4570
. MEDEP Emergency Spill Number: 1-800-482-0777

. National Response Center: 1-800-424-8802

° Old Town Fire Department: 827-3400 or 911

. Old Town Police Department: 827-3400 or 911

o Ambulance: 827-3400 or 911

o Maine State Police: 1-800-452-4664

o Maine Poison Center: 1-800-442-6305

o Eastern Maine Medical Center: 973-7000

7.16.5 Written Reports. Within 15 days of any incident involving a hazardous material, a written

report will be filed with the MEDEP Bureau of Remediation and Solid Waste Management, and

will include the following information:

. date and time of incident,
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. location,

. description of unacceptable material,
) amount of unacceptable material,

) cause of incident,

. corrective actions taken,

) clean-up methods used,

. disposition of recovered material,

. list of agencies notified, and

. time agencies responded on-site.

Please reference Appendix M, Facility Notification Procedures, for complete emergency

notification details.

7.17 Litter Control Plan

NEWSME places daily cover on all active portions of the landfill at the end of each workday to
control windblown litter. A series of litter control fences are also installed around each active
operating area of the facility to manage and control litter. NEWSME also contracts with a
temporary labor agency that provides routine litter patrols that pickup and clean around the

facility on an as needed basis.

7.18 Environmental Monitoring Plan

The Expansion Environmental Monitoring Plan (EMP) for the JRL facility is found in Appendix |
of this Manual. This plan describes the proposed monitoring locations, analytical parameters

and sampling and reporting procedures associated with the Expansion.
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7.19 Geotechnical Monitoring Plan

The current Geotechnical Monitoring Plan for the JRL may be found in Appendix N of this

Manual.

7.20 Operation Records

Operational records will be maintained for the facility and will primarily consist of the following:

. Waste types and volumes received

. Equipment operation and maintenance
o Leachate management

. Inspection reports

. Equipment and personnel

o Unusual operating events

In addition, copies of annual reports submitted to the Department shall be kept on file and/or

made available electronically, as requested.

7.21 Operation of Waste Storage and Processing Areas

Only MEDEP approved waste storage and/or processing areas are allowed outside of the
landfill's solid waste boundary. JRL has a MEDEP approved clean wood waste storage pad
located adjacent to the current solid waste boundary. Clean wood waste, clean construction
debris, brush, stumps, and railroad ties are received at the location, then the wood waste is

chipped or shredded for use at the landfill or for wood fuel.

7.22 Vector Control

Vectors are controlled at JRL by assuring that all waste materials within the active portions of
the landfill are appropriately covered each workday. Additionally, NEWSME maintains a

contract with Modern Pest Control to supply vector control services on an ongoing basis. Birds
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are controlled by regularly deploying lethal depredation methods, as well as, non-lethal methods

to scare the birds off the site.

7.23 Additional Requirements for Disposal of Asbestos

JRL only accepts non-friable asbestos, primarily consisting of roofing, siding, and soil
contaminated with non-friable material. The non-friable asbestos received at the JRL facility is
handled in accordance with MEDEP Asbestos Management Rules, then deposited in the landfill

and covered to prevent airborne contaminants during compaction.

7.24 Winter Weather Operations

During winter operations, special planning and scheduling considerations by the Landfill
Supervisor and equipment operator will be required. Snow removal, shorter days, placement of
temporary cover, removal of temporary diversion berms, and equipment preparation and

starting are the major considerations that shall be planned.

Prior to and during landfill operating hours, the access road, perimeter road, and interior roads
shall be plowed and sanded. Special consideration shall be given to sharp curves and narrow

perimeter roads to prevent users from sliding into the perimeter ditches.

Installation of intermediate cover material during the winter months shall be avoided, unless
damaged areas require immediate attention or nuisance odors dictate response actions. If the
installation of intermediate cover is required in the winter months, it will be necessary to remove
accumulated snow from the waste surface prior to application of the cover. Safety of the
workers deploying the cover material will require special attention. The nature of the synthetic

material and frozen and slippery surfaces will dictate installation procedures.

Operations of the leachate collection and transport system are of particular importance during
the winter months. Facility staff shall pay close attention to the performance of the system.
Prior to the onset of cold weather, the operator shall ensure that an adequate frost protection

layer is placed over the leachate collection systems (in a new cell not being operated) in order
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to provide an insulating layer to keep the system from freezing. Also, surface water drainage
and leachate structures shall be kept clear of snow and ice such that they remain free flowing,

particularly during spring thaw conditions.

7.25 Odor Control

NEWSME has developed an Odor Control Plan to manage and mitigate nuisance odors at JRL.

The current version of the JRL Odor Control Plan may be found in Appendix K.

7.26 Liner Action Plan

The Expansion cells have a dedicated leak detection system which is used to monitor the
performance of the primary liner system. A Liner Action Plan (LAP) which describes the
procedures to monitor the leak detection system and appropriate, trigger response activities in
the event a leak of potentially significant environmental consequences is included in

Appendix P.
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8.0 FACILITY INSPECTION AND MAINTENANCE

Proper operations of the landfill require that routine inspection and monitoring be performed on-
site to ensure that facility components are operating properly. This section describes the
schedule and procedures that the operator shall follow to keep the landfill functioning as
designed. These recommended schedules for inspection and monitoring are considered a
minimum. If unusual events or observations occur, the operator shall check systems that may
be affected prior to resuming normal operations. Inspection forms for the JRL facility are
included in Appendix O. The following descriptions explain the components of the facility that

shall be checked.

8.1 Inspection Frequency

Table 8-1 summarizes the items to be checked and the inspection frequency for the various
landfill facilities and components. In addition, NEWSME personnel shall observe site conditions
and report immediately unusual conditions to the Landfill Supervisor as part of routine
operations. Included in Appendix O are inspection checklists for the various site facilities. The
completed checklists shall be maintained on file at the facility. The remainder of this section

describes what shall be checked for the individual locations at the facility.

8-1

20150624 Casella-1V.doc
Sevee & Maher Engineers, Inc.
July 2015



TABLE 8-1

FREQUENCY OF ROUTINE LANDFILL SYSTEM INSPECTIONS

T

Weekly Monthly Quarterly Annual
Leachate Collection Piping and Inlet X
Structures
Leak Detection System X
Surface Water Inlets & Outlets X
Pump Stations X
Force Main Pressure Gauges, Air Release,
Valves and Sewer Manholes X X
Gas Management Piping X
Leachate Force Main Shut Off Valves X
Surface Drainage Ditches & Downspouts X
Access Roads — Mud X
Access Roads - Pavement/Rutting X
Landfill Covers
Daily Cover X
Intermediate Cover X X
Final Cover X
Erosion Control Structures X
Leachate Storage Tank and Loading X
Facilities
Stormwater Detention Basin X
Note:
1. Annual inspection to be performed at location which require confined space entry procedures

8.2 Leachate Collection and Leak Detection

Inspection of the leachate collection, and leak detection piping system shall include regular
observation of the ditches within the landfill cell for signs of ponding leachate, and review of the
pumping volumes at both the leak detection and leachate pump stations for indications of
unusual changes in volume that are not the result of weather conditions. If restrictions of
leachate flow are indicated by either of these inspection methods, clean-out covers along the
leachate lines shall be removed and the inspector will listen for the sounds of flowing fluids.
This may give an indication of the location of any blockages. When a blockage is located, the
affected lines shall be cleaned utilizing conventional sewer cleaning equipment. If increase
flows are noted in the leak detection system the cleanouts for the leak detection system should
be used to check for potential sources of the increased leak detection flows. This can be done
by using a camera inserted in the leak detection pipes through the cleanouts to observe
leachate flows. Other sources of flow to the leak detection system should also be investigated.

This includes but is not limited to damage to the liner system along the perimeter of the landfill.
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8.3 Former Leachate Pond Leak Detection

Inspection of the former leachate pond’s leak detection and underdrain system shall include
observations of the system outlets for flow and monitoring water quality of the discharge on a

monthly basis for field parameters, as described in the site’s current EMP.

While the former leachate pond is no longer being utilized for the storage of leachate, it will be

used for stormwater management.

8.4 Pump Stations and Force Mains

Pump station inspections shall include: observation of the control panel to assure that pumps
and the flow meter are operating correctly, operating valves to assure they are functioning, and
observation of the flow into the station, the condition of the equipment and supports (i.e.,
corrosion or loose connections), and the operation of the flow meter. During the inspection,
power to the pumps will be shut off and all gate-type valves within and entering the station will
be opened and closed (or closed and opened) to keep the closure mechanisms from freezing
due to corrosion. The operation will be done in a manner that will not result in a discharge of

leachate to the environment.

Force main inspection shall consist of a check of the pressure gauges (where applicable) at
each manhole in the force mains, and confirmation that the air release valves are working. A
high reading in the pressure gauges may be indicative of a leak in the force main. Any leakage
detected shall be reported immediately to the ECM. If a high gauge reading is noted, the
pressure between the pipes shall be released and a check made to see if the pressure is the
result of a leak. If not, the gauge shall be replaced and rechecked daily until the problem is
identified and solved, or until the high pressures are no longer noted. If the high pressure is the

result of a leak, the affected pipeline shall be repaired.
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8.5 Leachate Storage Tank and Loading Rack

The leachate storage tank and associated systems shall be inspected for possible leaks,
corrosion of tank parts, icing of inlets and outlets, uneven settlement of tank foundation, and
erosion or damage to the secondary containment system. Apparent structural failure of the tank
and/or the foundation shall be reported immediately to the General Manager. Leaks detected
shall be reported to the ECM. The leachate storage tank is equipped with leak detection piping
at the base of the tank. These leak detection pipes shall be checked for sign of leakage. If any
fluid is observed in the piping system it shall be reported immediately to the ECM. The specific
conductance of the fluid shall also be measured. An Operations and Maintenance Manual for

the leachate storage tank is attached in Appendix H.

8.6 _Annual Inspection of Leachate and Leak Detection Collection Piping and Leachate

Transport Piping

NEWSME will complete an annual inspection of the leachate and leak detection collection and
leachate transport lines. The inspection will include a systematic review of the flow data from
the facility, and visual inspection of the inlets and outlets of the piping systems and manual
opening and closing of the leachate control valves. If these inspections suggest blockage is
occurring in these lines, the lines will be cleaned using conventional sewer cleaning equipment.
Notwithstanding, NEWSME will implement a periodic cleaning of the leachate collection and
transport piping systems on-site. Leachate lines will be cleaned at a minimum once every five

years during operation. If necessary, more frequent cleaning will occur.

8.7 Active Gas Management System

Gas piping system components consist of laterals and gas extraction wells, horizontal gas
collection, gas conveyance piping, knockout structures, and a blower and flare station.
Inspection and maintenance of this system shall be done in accordance with the active gas

monitoring and maintenance manual included as Appendix J.
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8.8 Surface Drainage System and Erosion Control

The surface drainage systems around the perimeter of the landfill shall be inspected for
sediment or vegetation buildup and undermining of the ditches, which could adversely affect the

flow of water in the ditch.

The upslope stormwater diversion ditches and berms shall be checked regularly to ensure that
they are conveying water away from operational areas of the landfill. The entire length of these
facilities shall be checked for signs of ponding water or breaches in the temporary covers.

Repairs shall be made to the area as soon as possible.

8.9 Stormwater Detention Basins

The storm water detention basins require weekly inspections. Inlets into the basin shall be free
of litter, silt, and other debris that may block the inlets. Silt that builds up in the base of the
basin shall be removed on as needed to maintain State of Maine Stormwater BMPs. Silt shall
not be allowed to build up and smother vegetation. The detention basin outlet control structure

shall be kept free of litter, silt, and other debris that may block the openings.

8.10 Access Roads

Access roads will require inspections for breakup of the paved road surface or rutting of gravel
access ways. Repairs to the access roads will be made as necessary. Periodic sweeping will

prevent mud from being tracked onto site access roads.

8.11 Daily Cover

The daily cover shall be inspected at the beginning of each operational day for its effectiveness
in controlling odors and windblown debris. If the cover material is not effectively controlling

these conditions, changes shall be made to the type or amount of daily cover being used.
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8.12 Intermediate Cover

Intermediate cover shall be inspected regularly. Inspections of any synthetic materials shall
include observations of rips or holes and anchoring of material. Holes shall be repaired with a
patch or seam stitching. The repairs shall be done by an individual with prior experience or
training in the handling of this material. If the intermediate cover is soil, it shall be checked for

presence of erosion or vegetation Kill.

8.13 Landfill Expansion Cells — Leak Detection System

The Expansion cells will have leak detection systems. These systems will allow the
performance of the primary liner to be monitored. This section describes the layout of the
Expansion’s proposed leak detection system, and leak detection monitoring program. The base
cells of the JRL Expansion have been designed with a leak detection system located between
the primary and secondary liners. This system is the main means for monitoring the
performance of the primary liner system. The leak detection system consists of components
similar to the leachate collection system. Over the base of the cells, the leak detection system
consists of a geocomposite drainage net and one foot of sand; collection pipes are located in
the sand. On the sideslope areas, the leak detection system consists of a geocomposite
drainage net. The discharge and collection of the leak detection system fluid for the Expansion
cells will occur in the individual cells’ pump stations. Monitoring of leak detection flows, leak
action rates, response actions and reporting requirements for the Expansion cells’ leak

detection system are defined in the LAP included in Appendix P.
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9.0 RECORDKEEPING AND TRAINING

As part of landfill operations, records shall be kept of various site activities (Table 9-1). The
purposes of the record keeping are to allow future strategic site planning and to comply with the

MEDEP reporting requirements.

TABLE 9-1

OPERATION RECORDS SCHEDULE

Daily Weekly Monthly Annual
Waste volumes X (tabulated) | (tabulated)
Waste disposal area X
Equipment inspection X
Leachate flow X (tabulated)
Gas flows X
(as
In-place volume survey needed)
(tabulated
as
Unusual operating events required)
Operator training X
Leak detection System X!
Note:
1. See LAP included in Appendix P.

9.1 Construction

Construction activities related to major improvements to the landfill associated with operation of
the cells shall be documented by preparing as-built drawings and a final construction report,
which contains all quality assurance/QC testing, and documenting of the construction site

activities.

Construction activities include a new landfill area, final covers, pump stations, force mains, or

other components of the landfill. Copies of construction reports will be kept on file by the ECM.
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9.2 Operations

Records of the landfill operation shall be maintained as described in the following subsections
and according to the schedule shown in Table 9-1. These records shall be kept up to date and
available for review by MEDEP. Typical reporting forms used at the landfill may be found in

Appendix O.

9.2.1 Waste Volumes. A record of the quantity of wastes and cover material placed at the

landfill will be maintained based on the volume or weight of materials brought to the landfill.
These records will be tabulated on a monthly basis by waste category and origin, and included
in the annual report for the facility. The in-place and remaining available volume of the landfill
will be estimated by a topographic survey of the facility, typically each quarter. This survey will
provide a check on the amount of material landfilled, as well as provide an estimate of the
amount of consolidation that has occurred, and document the portion of the landfill used. This

information will be used to project the remaining life in the cells.

9.2.2 Equipment Operation and Maintenance. Verbal reports describing equipment problems

that may affect the operation or environmental integrity of the landfill, either by the nature of the
problem or by delays caused as a result of the problem, will be reviewed with the General

Manager during routine operation meetings.

9.2.3 Leachate Management. Leachate flows shall be reviewed as a check on the operation of

the facility. An annual summation of the amount of leachate pumped from the leachate systems
will be included in the annual report. Problems with the leachate collection system that may
result in a discharge of leachate to the environment will be promptly reported to the General

Manager and ECM, who will report discharges to MEDEP.

9.2.4 Inspection Reports. The ECM and ET are responsible for completing inspections of the

site and its various components. Copies of the inspection reports will be maintained by the
ECM.
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9.2.5 Unusual Operating Events. A record of any unusual operating events such as fires;

significant deviations from the operating plan; spills of waste, fuel, or hydraulic fluid; or reports
of any accidents at the landfill facility will be made by the Landfill Supervisor, and a copy sent to
the ECM and General Manager. If any of these events cause an adverse environmental impact,
the ECM or General Manager will promptly notify MEDEP. Significant deviations from the

operating plan will be included in the annual report to MEDEP.

9.2.6 Leak Detection Monitoring. The leak response and reporting requirements for the

Expansion cells are described in the LAP. The LAP for the JRL may be found in Appendix P of

this Manual.

9.3 Annual Report

An annual report will be prepared and submitted to MEDEP, and will include the following

information:

. a summary of the type, quantity, and origin of waste required,

. estimates of the capacity of the landfill used during the past year and the
remaining capacity,

. a description and estimate of the amount of cover material used in the past year,

° a description of changes in the Operations Manual during the past year,

° proposed changes to the Operations Manual or other aspects of the landfill's
operations,

. a summary of leachate quality and quantity, including a comparison with the
previous year’s data,

° a summary of the leak detection system monitoring,

° a summary of any changes made or proposed to either the Environmental
Monitoring Plan or the Geotechnical Monitoring Plan,

° a summary of landfill gas monitoring, including a comparison with the previous
year's data,

. a summary of the periodic facility systems inspections,

. a summary of geotechnical monitoring for the year,
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an internal evaluation of the landfill's operations to verify that the facility is
operating in compliance with the Operations Manual and other applicable
requirements,

a summary of spills, fires, accidents, and unusual events that occurred at the
landfill in the past year,

updated Cell Development Plans for subsequent two-year periods, as needed,
highlighting any changes to the approved plan,

copies of reports prepared in accordance with the JRL's Hazardous and Special
Waste Exclusion Plan,

results from the inspections and testing required by the facility’s permit, including
a report stating the date and findings associated with the annual inspection and
cleaning, if necessary, of the leachate collection, detection, and transport
systems, and

a description of system failures and documentation of repair measures.

The appropriate annual report fee shall be submitted, as determined by the MEDEP.

9.4 Operations Manual Control Copy

To record changes to operating procedures at the JRL, a copy of the Operations Manual,

updated with any changes in landfill operations, will be kept at the ECM’s office. The ECM will

also be responsible for assuring that all facility personnel are made aware of MEDEP approved

changes to the Operations Manual.
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10.0 ACCIDENT PREVENTION AND SAFETY

NEWSME maintains a Landfill Safety Manual that can be found in the Site Supervisor’'s Office.
Personnel associated with operation of the landfill shall be familiar with the Manual. Questions
related to site safety and accident prevention shall be directed to the NEWSME Site Safety
Officer.
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11.0 EMERGENCY PROCEDURES

Emergency procedures can be found in Appendix M, Facility Notification Procedures. These

procedures also can be adapted to other similar possible emergencies.
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12.0 COMPLAINT MANAGEMENT AND RESPONSE PLAN

NEWSME has a dedicated incoming phone line for complaints from the public related to any
aspect of the JRL operations. The complaint number is 207-394-4376. The scale house
operator answers this number during working hours 7 days per week. During non-working
hours, the complaint line is transferred to a dedicated cellular phone in the possession of the
on-call response individual. The following information will be gathered from any users of the

complaint number:

) Name, address, and telephone number

. The type of complaint (odor, noise, lighting, dust, etc).

. What time of day did they first experience the source of their complaint

. Whether or not the source of the complaint was experienced at their residence

After this information is received, the NEWSME staff taking the call will immediately relay the
information to the appropriate complaint response personnel (during working hours). During
after hours, the designated response individual will be responsible for handling the complaint.
An available member of the complaint response group will respond to complaints during working
hours, as deemed necessary. If a return call has been requested, the on call landfill staff will
first telephone the person initiating the complaint. If a meeting has been requested, the landfill

staff will ask permission to go to the residence to evaluate site-specific information.

Whether or not the landfill personnel meets directly with the individual initiating the complaint,
the landfill personnel upon receiving the call from the scale house operator will immediately
gather and record the following information at the JRL site and vicinity as relevant to the

complaint:

For odor complaints:

. Time of arrival at the location of the complaint (if applicable)

o Recorded wind direction and speed at the landfill

° H2S level registered at the complaint address, if site visit is performed
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. Observation of unusual conditions present at the landfill prior to or during the

time of the complaint

For all complaints:

° Scale house records regarding truck activity if complaint is noise.
. Observed lighting conditions if complaint is lighting.

. Actions taken to remedy cause of the complaint.

o Resolution of the complaint.

° Time and comments made in reporting back to caller.

. Comments made by caller during final exchange.

If a complaint about dust, litter, and debris is received at JRL, the General Manager will, within
24 hours of receiving the complaint, be responsible for reviewing the operations to determine
the source of the dust emissions. Once the source is determined, the General Manager will
direct the action required to rectify the problem. If the source of the dust is from a paved
surface, the surface will be swept. If the source is from a mineral surface, water will be applied
to the surface. The General Manager will assess the dust emission source and determine if

routine preventive measures are required to prevent future emissions.

If a complaint about light levels at the site is received by NEWSME, the General Manager will be
responsible for determining the source of the light overspill. Corrective action such as turning
off unneeded lights, reducing the light wattage, or adding additional cutoffs will be directed by

the General Manager if deemed necessary.

If a complaint about pests around the site is received, within 48 hours of receiving the complaint
the General Manager will address the issue (e.g., contact a licensed exterminator to rectify the
immediate problem) if deemed necessary. The General Manager will also review the operating

procedures to determine if operational changes are required to prevent future problems.

If a complaint about noise is received by NEWSME, the General Manager will be responsible to

investigate the complaint and determine the source of the noise. Once the source is
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determined, the General Manager will review the operating procedures to assure that the

equipment is in good mechanical condition, and is being operated properly.

NEWSME is required to operate its facilities in accordance with noise regulations in MEDEP’s
Solid Waste Rules. These regulations limit the hourly equivalent operating sound limit to
60 dBA during daytime hours from 7:00 a.m. to 7:00 p.m. and 50 dBA during nighttime hours

from 7:00 p.m. to 7:00 a.m. at protected locations (i.e., properties occupied by residences).

If the General Manager determines that the facilities are being operated in accordance with the
conditions of its approvals, and a second noise complaint is presented to NEWSME from the
same complainant, the General Manager will, within 7 days of receiving the complaint, engage a
noise consultant to measure ambient sound level at the location of the complainant’s residence.
If the sound level is within the regulatory limits, no further action is required by NEWSME. Ifitis
found that the facilities are not operating under approved regulatory limits, NEWSME will, within
7 days of receiving the complaint, retain a noise consultant to evaluate the operations and
determine what corrective steps are required to bring the facilities into compliance with the
noise regulations. The corrective action shall be undertaken as soon as practical but in no case
greater than 90 days from receipt of the noise consultant’s report, sound levels will be retested
within 7 days of completing the corrective action to verify the effectiveness of the corrective

action.

12-3

20150624 Casella-1V.doc
Sevee & Maher Engineers, Inc.
July 2015



APPENDIX A

MEDEP OPERATING PERMITS



JUNIPER RIDGE LANDFILL
MDEP SOLID WASTE PERMITS

VOLUME |
TAB PERMIT ISSUE DESCRIPTION
# NUMBER DATE
1 S-20700-7A-A-N 07/28/1993 ORIGINAL LICENSE
2 S-020700-WD-H-M 07/21/1999 SEDIMENTATION POND #2
3 S-020700-WZ-I-N 10/01/1999 PILOT PROJECT-STABILITY
4 S-020700-WD-J-M 06/07/2000 CELL 2 CONSTRUCTION
S S-020700-WD-K-M 05/30/2001 CELL 2 OPERATION
6 S-020700-WD-N-A 04/09/2004 LICENSE AMENDMENT
7 S-020700-WD-0O-M 03/12/2004 ADDITIONAL ASH SOURCES
8 S-020700-WD-P-M 06/13/2005 CELL 3A CONSTRUCTION
9 S-020700-WD-R-M 05/01/2006 STORMWATER IMPROVEMENTS
10 S-020700-WD-S-M 07/27/2006 CELL 3B CONSTRUCTION
11 S-020700-WT-V-N 09/14/2006 SO. PARIS TANNERY SLUDGE
12 S-020700-WT-Y-N 02/20/2007 BRUNSWICK NAS SOILS
13 S-020700-WT-Z-M 03/14/2006 SO. PARIS TANNERY REVISION
14 S-020700-WD-LC-M 03/10/2008 LFG MANAGEMENT EXPANSION
15 S-020700-WT-AC-M 02/05/2008 BRUNSWICK NAS SOILS
16 S-020700-WD-AB-M 06/30/2008 CELL 4 CONSTRUCTION
17 S-020700-WH-AF-E 04/22/2009 SOLID WASTE TRANSFER STATION
18 S-020700-WD-T-C 06/15/2009 CONDITION #21 COMPLIANCE
19 S-020700-WD-AH-M 06/19/2009 CELL 5 CONSTRUCTION
20 S-020700-WT-AI-N 09/17/2009 BANGOR DREDGED SPOILS
21 S-020700-WT-AL-N 11/04/2009 BREWER LEAD IMPACTED SOIL
22 S-020700-WU-AN-N 03/01/2010 PTW OILY DEBRIS
23 S-020700-WT-AQ-N 04/15/2010 BNAS LEAD PAINT SOIL
24 S-020700-WU-AP-N 05/21/2010 PTL SULFUR WASTES
25 S-020700-WU-AJ-N 06/30/2010 BIOMEDICAL WASTE
26 S-020700-WT-AR-N 07/21/2010 HOWLAND TANNERY SLUDGE
27 S-20700-WD-AO-M 08/13/2010 CELL 6 CONSTRUCTION
28 S-020700-WD-W-M 09/10/2010 MSW BYPASS LIMIT (Soft Layer)
29 S-020700-WH-AV-M 10/28/2011 SOLID WASTE TRANSFER STATION-
MINOR REVISION
30 S-020700-WD-AT-M 06/24/2011 CELL 7 CONSTRUCTION
31 S-02077-WD-AY-M 09/04/12 JRL, CELL 8 CONSTUCTION
32 S-020700-WD-AE-M 10/09/12 INTERMEDIATE COVER CHG
33 S-020700-WD-AG-M 10/09/12 CONDITION 7 - LEACHATE POND
UNDERDRAIN DISCHARGE
34 S-020700-WD-BC-A 12/20/13 MSW AMENDMENT
35 S-020700-WD-BF-C 02/27/14 CONDITION COMPLIANCE 6 & 7 MSW

ACCEPTANCE




JUNIPER RIDGE LANDFILL

VECTOR CONTROL PERMITS

TAB PERMIT ISSUE DESCRIPTION
# NUMBER DATE
A MB670894-0 Renewed US FISH & WILDLIFE
Annually DEPREDATION PERMIT
B U00606 Renewed EXPLOSIVES PERMIT
Every BIRD BANGERS & POPPERS
3-Years
LEACHATE DISPOSAL PERMIT
TAB PERMIT ISSUE DESCRIPTION
# NUMBER DATE
C 37-2679-07 03/03/2013 CITY OF BREWER
INDUSTRIAL WASTEWATER
DISCHARGE PERMIT
MDEP STORMWATER PERMIT
TAB PERMIT ISSUE DESCRIPTION
# NUMBER DATE
D MERO5B477 01/03/2006 | INDUSTRIAL STORMWATER

PERMIT




JUNIPER RIDGE LANDFILL

MDEP AIR LICENSING PERMITS

AB PERMIT ISSUE DESCRIPTION

# NUMBER DATE

E A-921-70-A-1 | 12/20/2005 TITLE V AIR LICENSE

F A-921-70-A-1 | 12/06/2007 OPERATION OF FLARE #3

G A-921-70-A-1 | 03/19/2008 OPERATION OF FLARES

#2 & #3 TOGETHER
H A-921-77-2-A 11/26/12 LICENSE AMENDMENT
BACT

I A-921-77-3-M 02/13/14 MINOR REVISION (THIOPAQ)

J A-921-75-D-X | 02/13/14 SALES AND USE TAX
EXEMPTION CERTIFICATION

K A-921-77-4-M | 05-09-14 MINOR REVISION

(MONITORING/SAMPLING)




JUNIPER RIDGE LANDFILL
MDEP SOLID WASTE PERMITS
VOLUME II

PERMIT ISSUE DESCRIPTION
NUMBER DATE

S-020700-WD-BH-C 10/07/14 SPECIAL CONDITIONS 21, 22, 23
NOISE AND VISUAL

S-020700-WD-BE-M 03-03-15 MINOR REVISION — LANDFILL GAS
TREATMENT FACILITY
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AMENDMENT

Pursuant to the provisions of Resolve 2003, Chapter 93; 38 M.R.S.A. Section 1301 et
seq.; and 06-096 CMR Chapter 400 ct seq., Solid Waste Management Regulations,
effective September 6, 1999, the Department of Environmental Protection
("Department”) has considered the application of the State of Maine, acting through the
State Planning Office, with its supportive data, staff review comments, and other related
materiats on file and FINDS THE FOLLOWING FACTS:

1. APPLICATION SUMMARY

A.

B.

Application: The State of Maine, State Planning Office (“SPO” or “the
applicant”) is applying for an amendment to the original license for the
West Old Town Landfill (“WOTL” or “the landfill”); SPO seeks to
increase the approved final elevation of the landfill without increasing the
horizontal footprint of the Jandfill, and to dispose of additional waste
streams in the landfill,

History: The WOTL was licensed by the Board of Environmental
Protcction on July 28, 1993 as a [5-cell generator-owned landfili for the
disposal of pulp and papermaking residuals generated at the Fort James
Operating Company’s mill in Old Town. Summaries of information on
the siting and design of the landfill are contained in the tandfill license,
DEP #S-020700-7A-A-N (“the original license™). The licensed footprint
of the WOTL, including the accessory structures, is approximately 68
acres: it sits on a parcel of tand approximately 780 acres in size.

Tn summary, the landfill is situated on an area of deep glacial till soils with
an average fines content of 58% passing the No. 200 sieve. The average
ill thickness is approximately 30 fect, and after cxcavation and grading fo
the proposed basc grades of the landfill a minimum of 10 feet of soil
above bedrock will remain in all areas. The bedrock consists of
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metasediments that arc gencraily competent and occasionally fractured,
there was no mapped or observed faulting in the bedrock beneath the site.
The site does not overlay, or lic adjacent to, a mapped significant sand and
gravel aquifer, nor a mapped high-yield bedrock zone. The proposed
facility was found not to causc an unreasonable threat to a significant sand
and gravel aquifcr, or to a fractured bedrock aquifer. The closest water
supply well is located approximately 1500 fect west of the sitc across a
bog and stream, and on the other side of a topographic ridge. The landfill
was located on the property in an area where secpage gradicnts and the
site’s topography hydraulically isolate it from the regional ground water
systems and existing water supplies.

The landfill began operation in December 1996, and cells | and 2 have
been developed, In addition to the wastes from the Old Town Mill,
bottom ash from the Lincoln Puip and Paper Mill in Lincoln, Maine and
burn pile ash from the City of Old Town’s transfer station arc licensed for
disposal in the landfill. Fort James Operating Company is a wholly owned
subsidiary of Georgia-Pacific Corporation (“GPC”). The landfill has a
composite liner system, and leachate is stored in a pond with a double
liner system. Approximatety 300,000 tons of waste has been disposed in
the landfill. No complaints from the public about any aspect of the
landfill’s operation were reccived by the Department prior to the
submission of this application.

In April 2003 GPC shut down 2 tissue machines and 13 converting lines at
its Old Town Mill. Through negotiations with the Office of the Governor,
GPC agreed to continue operation of its mill in Old Town, Maine under
certain conditions. One of the conditions was that the State of Maine
purchase the company’s West Old Town Landfill, and provide disposal
capacity for the mill’s wastes for a 30 year period. In June 2003,
following a public hearing before the Legislature’s Natural Resources
Committee, the Maine Legislature passed Resolve 2003, Chapter 93 (“the
Resolve™). The Resolve authorized SPO to purchase the WOTL from Fort
James Operating Company, and to enter into any contracts necessary for
the operation of the landfill; however, the landfill will continue to be
owned and controlled by the State. SPO initiated a competitive bid
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process to select a long-term operator for the landfill. On August 18,
2003, SPO notificd Casclla Waste Systems, Inc. (“Casella™) that it had
been selected to be the long-term operator of the landfill, pending
successful negotiation of mutually agreeable terms. Actual operations will
be by NEWSME Landfill Operations, LLC (“NEWSME Operations™), a
company in which New England Waste Services of ME, Inc., a Casclla
subsidiary, holds the sole membership interest. In accordance with the

_intent of the Resolve and the terms of the State’s Request for Proposals

(“RFP™), the operation of the landfill will remain revenue-neutral to the
State.

SPO, Fort James Operating Company and GPC signed a purchase and
sales agrecment, dated November 20, 2003, for transter of the ownership
of the West Old Town Landfill from Fort James Operating Company to
SPO; the purchase and sales agreement was cxeeuted on February 5, 2004,

_ In addition, SPO and Casclla signed an Operating Serviees Agreement

(“OSA”) on February 5, 2004. The purchase and sales agreement and the
OSA state that the pulp and paper mill wastes currently licensed for
disposal in the tandfill will continue to be disposed in the landfill for at
least 30 years, and that SPO will seck permits to cxpand the capacity of
the landfill. Under the terms of the OSA between SPO and Casella,
Casella will pay all costs associated with development, operational and
closure/post-closure activities at the landfill.

On October 21, 2003, following public notice as required by 06-096 CMR
Chapter 2, the Department issued conditional approval for the transfer of
the licenses for the WOTL from Fort James Operating Company to the
SPO (DEP #8-020700-WR-M-T and #L-019015-TH-C-T); the transfer
became effective when the sale of the landfill to SPO occurred on
February 5, 2004, No appeals were filed from this approval.

Summary of Proposal: SPO proposes to increase the licensed {inal
elevation of the landfill from 270 fect (which would be about 60 feet
above the original ground surface) to 390 feet. This vertical increase
would result in the disposal capacity of the landfill being increased from
the original estimate of 3.3 million cubic yards to an estimated 10 million
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cubic yards. In addition to the wastes currently disposed in the landfill
(sludge from Fort James” Old Town Mill and ash from Lincoln Pulp &
Paper), SPO proposes to dispose of the waste strcams generated in Maine
that arc currently accepted for disposal at the Pinc Tree Landfill in
Hampden, Maine. These wagte streams are the following: construction
and demolition debris; the residues (ash, front-end process residue and
oversized bulky wastes) generated by municipal solid waste (*“MSW?™)
incinerators located in Maine; a limited amount of MSW bypass from the
incinerators; water/wastewatcr treatment plant sludge; and smaller
amounts of miscellancous non-hazardous wastes. The proposcd vertical
increase is expected to provide disposal capacity for approved waste
streams for up to 15 years. Afier construction of a new cell is completed
during the summer of 2004 and the additional wastes begin coning to the
facility, the applicant estimates approximately 450,000 tons of waste per
year will be disposed in the landfill; in the future, that quantity is
estimated to potentially increase to 540,000 tons per year. [n accordance
with the RFP and the OSA between SPO and Casella, waste that is
generated outside Maine will not be aceepted at the landfill,

The applicant proposes to modify the approved design of the facility by
using clay as the carthen part of the composite liner instead of glacial tili;
by placing a foot of compacted clay beneath the undeveloped portions of
the landfill’s footprint; by eliminating liner penetrations associated with
the leachate removal system and instead installing leachate collection
sumps and removal pumps above the liner system; by adding an above-
ground storage tank to be used as the primary lecachate containment
system; and by installing an active gas cxtraction system as the landfill is
developed. To increase the capacity of the landfill, an elevated soil berm
will be constructed around the perimeter of the landfill, with the interior
toe of the berm within the currently licensed solid waste boundary. The
western portion of the berm will be mechanically stabilized using
reinforcing geogrids.

The proposal is deseribed in an application dated October 2003 and
submitted to the Department on October 30, 2003, and includes several
additional submittals prepared in responsc to cominents on the application.
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The application was accepted for processing on November 21, 2003, In
addition to mectings held with municipal officials to discuss traffic
impacts associated with the facility, a public informational mecting on the
application was held on January 21, 2004, A written summary of the
questions asked and the answers provided during the public informational
meeting is part of the record. A draft license was made available to the
public on February 17, 2004. The Department received written comments
on the draft license and also participated in a public informational session
on February 24, 2004; written comments submitted during that session are
included in the record. The Department held 2 days of public sessions on
the proposed project on March 29 and 30, 2004, Testimony under oath
was accepled, and the sessions were recorded and transcribed. The
transcriptions and copies of written comments submiited at these sessions
are included in the record. The record was closcd to receipt of comments
on the application at the close of the last session held on March 30, 2004.
The Department prepared a written summary of comments received
throughout the processing of the application; this summary is included in
the record. The application was reviewed by staff of the Department’s
Bureau of Remediation and Waste Management, staff of the Mainc
Department of Transportation, and the outside consulting firm Terrence J.
DeWan & Agsociates. My, DeWan’s firm provided the review of the
updated visual impact assessment through a contract with the Department.

The Department finds that the applicant has provided a plan for all aspects
of the development of the additional landfill capacity within the licensed
footprint. As is typical, the applicant has not provided the detailed design
packages required for construction, The applicable detailed design
packages required by the Solid Waste Management Regulations (“Rules™)
and any information specifically described in the finding of facts below
must be reviewed and approved by the Department prior to construction of
the individual cells and any new ancillary structures for the landfill.

The Department received numerous comments from the publie on the
application, and on the State’s transaction with GPC as a whole. Many of
these comments, both in opposition to and in support of the transaction,
were reccived on aspects of the transaction that arc outside the purview of
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the Department’s authority, and thus the Department cannot make findings
of fact or conclusions of law on these issues. These aspects included the
following issues: the legislative process, ending in the Resolve that
authorized the purchase of the landfill; the RIFP and bidding process that
resulted in the selection of Casella as the operator of the landfill; the terms
of the Purchase and Sales Agreement between GPC and the State of
Maine, acting through the State Planning Office; the terms of the OSA
between SPO and Casella; the establishment and duties of the Citizens
Advisory Committee established by the Resolve; the host community
benefits offered by SPO and/or Casella; the effect of the project on
property values in the area; and the 80,000 pound weight limit on trucks
using [-95, which results in heavy trucks using local roads.

The Department finds that this application for a vertical increasc in the
final elcvation of the existing landfill is not an expansion of the landfill
because solid waste will not be disposed beyond the boundaries previously
licensed by the Department for solid waste disposal in the original license,
The Department recognizes that under the terms of the RFP and the OSA,
an application to the Department for an expansion of the landfill is
required to be submitted. However, the applicant has not submitted an
application for expansion or yet discussed its plans for submission of an
expansion application; and thus no comments relating to development of
the landfill facility beyond the vertical increase deseribed in this
application can be cousidered at this time,

2. PUBLIC PARTICIPATION

The Department reccived timely requests for a public hearing from the following
5 persons; the Town of Alton, Bruee Sidell, Oscar Emerson, William Lippincott,
and the Maine Peoples Alliance. 06-096 CMR Chapter 2.7 states, in part, that “A
request for a public hearing on an application must be reeeived by the '
Department, in writing, no later than 20 days after the application is accepted for
processing.” The application was accepted for processing on November 21, 2003;
thus, the 20 day period ended on December 11, 2003, On January 28, 2004, the
Department notificd all 5 persons that their requests did not include conflicting
technical information, and thus their requests were denicd because they failed to
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meet the standard for a public hearing in 06-096 CMR Chapter 2.7, The
Departiment also reccived a timely request from the City of Brewer that the Board
of Environmental Protection assume jurisdiction of the project and hold a public
hearing; the City of Brewer withdrew its request on January 28, 2004 after its
concerns with the traffic impacts associated with the project were addressed.

As noted in Finding of Fact #1.C, above, many comments werc reeeived by the
Department that cannot be considered because they fall outside the Department’s

putvicw.

The majority of the remaining comments from people opposed to the project
focused on issues related to traffic movement, ground water quality, visual impact
of the facility, odors, the types of wastes to be accepted at the facility and
Casclla’s civil and criminal record.

The majority of the remaining comments from people supporting the project
focused on it being an existing and operating, well-sited landfill, and Caseclla’s
excellent records of operating facilities in their areas, Commentors also note that
arca residents’ concerns were addressed during the original siting and licensing of
the landfill, that operation of the landfili to datc has not been problematic, and that
the landfill will provide nceded disposal capacity for the state.

As noted in Finding of Fact #1.C, above, the Department participated in several
public meetings on the project: meetings were held on December 8, 2003 and
December 16, 2003 with municipal officials to discuss the traffic impacts from
the project; public informational mectings were held on January 21, 2004,
February 24, 2004, March 29, 2004 and March 30, 2004.

Where applicable, comments on the project that are within the Department’s
purview are addressed in the appropriate findings of fact, below. In addition, a
written summary of comments received throughout the processing of the
application is included in the record.
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3. DESCRIPTION OF SPO/CASELLA RELATIONSHIP

As described in Finding of Fact #1.3., above, the State of Maine SPO is the
owner of the landfill and the applicant for this application. SI’O advertised an
RFP to operate the landfill. At the conclusion of that process, Casella was
sclected to be the long-term operator of the tandfill. Actual operations will be by
NEWSME Operations, a company in which a Casella subsidiary holds the sole
membership intercst. The terms and conditions of NEWSME Operations’
operation of the landfill are established by the OSA, dated February 5, 2004,
between SPO and Casella.

While SPO retains control of the landfill, in acecordance with the Resolve and the
OSA, Casella/NEWSME Operations will pay all costs associated with the
development, operation, closure and post-closure care of the landfill. In addition,
Casella/NEWSME Operations will establish and maintain financial assurance for
the landfill sufficient to meet the closure and post-closurc care provisions of the
Rules, assume Hability for the landfill under both the current (including past
actions by GPC) and future conditions, and assure that adequate disposal capacity
is provided for the wastes currently disposed in the landfill for a 30 year period.

Condition #6 of the order transferring the landfill licenses (DEP #S-020700-WR-
M-T, dated October 21, 2003) from Fort James Operating Company to SPO
requires that if Casella or a subsidiary of Casclla is replaced as the operator, prior
to finalization of a new OSA SPO must submit to the Department for its review
and approval information on the financial capacity of the new operator,
information on the financial assurance to be provided by the new operator
consistent with Chapter 400.11 of the Rules or successor regulations in effect at
that time, and information on the technical ability of the new operator.

The Department finds that in many instances the responsibility for submittals
required by this license are placed on Casclla/NEWSME Operations (or a
successor operator) by the OSA. Therefore, reference to the applicant in this
license refers to both SPO and Casella/NEWSME Operations (or a successor
operator).
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4. FINANCIAL CAPACITY

A,

FFunding for development, operation, closure and post-closure care of the
facility: Under the provisions of the RFP and the OSA,
Casclla/NEWSME Operations is required to fund future development and
operation of the fandfill, and closure and post-closure care of the landfill.
The application includes a letter demonstrating that monies are available
to fund the construction proposed for 2004; thercafter evidence of
financial capacity for construction costs is proposed to be demonstrated
prior to each subsequent construction activity. Funds to cover facility
operations and maintenance will be generated from facility tipping fees.
Financial assurance will be provided as described in Finding of Fact #4.B,
below. The Department finds that the applicant has demonstrated that it
has the finaneial capacity to undertake the proposed project consistent
with the State’s environmental standards and laws with regards to the
construction planned for 2004 and the operation of the landfiil. The
Departiment further finds that the applicant must demonstrate {inancial
capacity for costs associated with construction of each additional ccll; the
information must be included in the detailed design package as required in
Finding of Fact #11, below.

Financial Assurance; Casella/NEWSME Operations aftirmed in a letter
dated October 22, 2003 that it will initially fund a closure/post-closure
care account through a trust account funded by a surety bond. In
accordance with Chapter 400.11 of the Rules, the financial assurance
miechanism will be submitted to the Department for its review and
approval; the amount of the financial assurance will be based on the costs
of a third party closing any developed arcas of the landfill that have not
received final cover, and conducting post-closure care and maintenance of
the facility for at least 30 years after closure of the facility, in accordance
with the Rules. The amount of financial assurance necessary to meet these
requirements, and any changes in the financial assurance mechanism, will
be calculated and adjusted annually during the operational period, and
reported in the annual report for the facility. The Department finds that
Casella/NEWSME Operations, as the operator of the facility and as
required by the OSA, will provide financial assurance sufficient to ensure
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that funds are available to pay for the anticipated costs of compliance with
all facility closure, post-closure maintenance, and post-closure monitoring
requirements for a period of at least 30 years after closure of the facility,
provided the financial assurance package submitted to the Department for
its review and approval meets requirements of the Rules and
Casclla/NEWSME Operations updates it in accordance with the Rules on
an annual basis.

5, TECLINICAL ABILITY

Al

Description of Experience: The applicant provided information
demonstrating the technical ahility of both SPO and the selected operator,
Casella, its subsidiary NEWSME, and NEWSMI Operations. The
application describes SPO’s experience iu siting, designing and licensing
the Carpenter Ridge Landfill. It also describes the solid waste expertise of
Casella and its subsidiaries, and its consultants and legal counsel. The
application indicates the personnel currently responsible for operations at
the Pine Tree Landfill in Fampden, Maine will be responsible for
fulfilling the operating services contract at this landfill; the Pine Tree
Landfill is consistently operated in substantial compliance with its licenses
and the Rules.

The applicant retained a number of consultants in developing the
application. Sevee & Maher Engineers, Inc. (“SME”), a firm specializing
in waste management issues, was the primary consultant for the project.
The applicant also retained SMRT, Inc. to prepare the visual impact

" portion of the application; Richard E. Wardwell, P.E., Ph.D. for work on

the geotechnical aspects of the application; Sanborn Head & Associates
for work on the active gas management system for the landfill; Eaton
Traffic Engineering to preparc the traffic assessment portion of the
application; Acentech Incorporated to prepare the scction of the
application that addresses potential noise impacts; and Odor Scicnce &
Engincering, Ine. for work on odor control measures for the facility.

The Department finds that the combination of SPO and NEWSME
Operations personnel and the consultants retained by the applicant have
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the technical ability to develop the project in a manncr consistent with
State standards and laws.

Civil/Criminal Disclosure Statement: The applicant provided civil and
criminal disclosure statements prepared in accordance with Chapter
400.12 of the Rules for SPO and Casella, including its subsichiarics and the
individuals required to disclose under that regulation, in the transfer
application approved by the Department on October 21, 2003; the
Department did not require the applicant to provide another copy of that
information in this application,

The Department received comments from the public on alleged
environmental violations by Casella. Department staff (“staff”) requested
that Casella respond to the listing of violations; Casclla provided
information on cach of the alleged violations, Letters from municipal and
county officials praising Casella’s management of many of the facilities
listed in the comments have been submitted. Staff also contacted
cnvironmental enforeement staff in states where the violations were
alleged to oceur and discussed the list provided by the public. Staff
comments that based on those conversations, and the submittals from
Caselia and the municipal and county cmployees, there is no reason to
withhold this license due to Casella’s civil oy eriminal record. Staff’s
evaluation of the nature, substance and severity of the violations, and state
and local officials’ assessment of Casclla’s willingness lo corrcet
violations demonstrate that, where Casella is found to have violated
regulatory or license criteria, it will complete any required corrective
actions,

The Department finds that the applicant filed an accuratc Criminal/Civil
Record, preparcd in accordance with Chapter 400.12 of the Rules. The
Department finds that the applicant has shown that past violations of
certain environmental laws, as deseribed in the application, will not
prevent SPO from owning and controlling, and NEWSME Operations
from operating, the landfill as proposed in this application in compliance
with Maine laws and regulations in that Casella/NEWSME Operations has
conducted the required corrective actions 1o resolve its previous violations.
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6. TITLE, RIGHT OR INTEREST

The Department finds that the applicant has provided evidence of its interest in
this project by submitting a copy of the purchase and salcs agreement, dated
November 20, 2003, between SPO and Fort James Operating Company. The
closing on the transfer of the landfill property occurred on February 5, 2004. In
accordance with Condition #2 of the transfer order (DEP #S-020700-WR-M-T,
dated October 21, 2003), SPO submitted a copy of the deed to the landfill
property within 30 days of its entry in the Penobscot County Registry of Deeds.

7. GEOLOGY AND HYDROGEOLOGY

A detailed description of the geology and hydrogeology of the site is contained in
the original license; a summary of the siting characteristics is found in Finding of
Fact #1.B3, above. As confirmed during preparation of the application, the
geologic and hydrogeologic charaeteristics of the site have not changed since the
issuance of the original order and thus are not subject to the siting criteria of these
Rules; however, in accordance with the Rules, the application addresses any
impact the existing facility is having on water quality, affirms that groundwater
flow directions and the upward secpage gradients have not changed ina
sipgnificant way that would invalidate the landfill design assumptions, provides a
calculation of time of travel to sensitive receptors from the botlom of the landfill
and the leachate storage system, and ineludes a contaminant transport analysis.

A. Groundwater Flow Directions: Attachment 8 of the application ineludes a
review of all groundwater data that has been collected at the site from
1091 when (he original application was filed through September 2003.
The applicant’s consultant for this review, SME, revicwed the available
groundwater information, and concluded that the phreatic groundwater
surface has not significantly changed since the original application.
Groundwater passing beneath the Jandfill continues to remain within the
Jandfill property prior to discharge. Based on the orientation of bedrock
foliation, it is suggested that the primary horizontal direction of
groundwater flow in the bedrock is nore or less the same direction as the
interpreted direction of horizontal flow in the overburden. Groundwater in
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the bedrock continues to be interpreted as discharging into the stream
along the westerly side of the landfill, due to the presence of a topographic
hifl south of the stream which significantly reduces the possibility of
groundwatcr movement beyond it. The review of the information on
vertical scepage gradients indicates groundwater continues to migrate
downward in the upper portions of the sitc and tends overall to migrate
upwards in the lower portions of the site.

All staff comments on the groundwater flow information for the site have
been addressed. Based on the additional information submitted in support
of the application on November 21, 2003, staff agree with SME’s
conclusions on groundwater flow directions and vertical secpage
gradients.

The Department {inds that the findings in the original license regarding the
direction of groundwater flow have not changed as a result of the
construction and operation of the existing landfill,

B. Existing Groundwater Quality: As noted in Finding of Fact #7.A,
Attachment 8 of the application includes a review of all water quality data
that has been collected at the site from 1991 when the original application
was filed through September 2003. The site is currently monitored by 12
groundwater monitoring wells; the results from the 12 monitoring wells
were analyzed for statistically significant increases. Nine of the 12 wells
were found to have one or more parameters that varied over time based on
the statistical analyses; of these 9 wells, SME concluded that only one,
MW-204, was potentially affected by leachate. SME concluded the
changes found in the other 8 wells were caused by well installation trauma
or a source other than feachate in the groundwater, based on its review of
the parameters for which a statistically significant change was found.
With regards to the water quality changes noted in MW-204, SME noted
that the well is a shallow till well focated immediately adjacent to the
leachate pond and the manhole used for emptying of the leachate pond for
annual inspection, SME concluded the changes in MW-204 were likely
attributable to small leachate spills in the vicinity of the manhole and
feachate pond during emptying of the leachate pond for annual
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inspections, rather than directly into groundwater from the landfill or the
fcachate pond. SME’s basis for its conclusions arc described in detail in
the application.

Staff conducted a comprehensive review of all water quality information
available for the site, including the same historic water quality results
compiled by GI'C’s water guality sampling consultant that were reviewed
by SME in the application, the data gathered by the consultant GPC hired
to perform a baseline analysis of conditions on the property just prior to its
purchase by SPO, and data gathered {rom monitoring wells installed in
January and February 2004 to resolve the source of changes in
groundwater quality discussed during the review of the application. In an
initial review memorandum dated December 16, 2003, staff noted that the
water quality changes have occurred in 3 monitoring wells: MW.204,
MW-223B, and MW-302. Staff agreed that the sources of changes noted
in these wells could be those operational issues identified by SME in its
report, but that the applicant had not provided sufficient evidence to
conclude the landfill or the leachate pond were not the sources.

In response fo the initial staff review memorandum, the applicant and GPC
provided additional information concerning operational anomalies at the
site, and 7 additional groundwater monitoring wells werce installed by the
applicant at the facility. Five of the wells arc located between the tandfill
boundary and the leachate pond, and 2 of the wells are located
downgradient of the leachate pond and/or in the vicinity of manhole #1.
Staff oversaw the installation of the wells by the consultant, and staft took
independent split samples from the wells. Up to 4 rounds of data have

" peen collected from the new wells. Additional samples from the landfill
underdrain, the leachate pond underdrain, and the leak detection system
for the leachatc pond were also taken during this period. Based on the
information in Attachment & of the application and the new information
gathered during review of the application, staff comment that, within the
limitations of the data, a leak in the landfill liner system is not the source
of the water quality changes noted in the initial staff memorandum
regarding this project. Staff comment that the sources of the water quality
changes are likely due to operational practices related to leachate



STATE OF MAINE, ACTING THROUGH THE 15 SOLID WASTE ORDER
STATE PLANNING OFFICE )
OLD TOWN, PENOBSCOT COUNTY, MAINE )
VERTICAI INCREASE and )
ADDITIONAL WASTE STREAMS )
#5-020700-WD-N-A )

)

(APPROVAL WITH CONDITIONS) AMENDMENT

management, such as the small surface spills documented to have occurred
in the past. Staff recommend several operational changes which will
eliminate the release of leachate, The applicant has agreed to the changes.
Staff further recommend that additional investigations be eonducted in
Spring 2004 to monitor the performance of the facility's existing detention
ponds, and that the ponds be included in the surface water quality
monitoring program for the facility. The applicant submitted on April 1,
2004 a workplan for the additional investigation in the areas of the
detention ponds; the workplan is under review by staff. Staff comment
that the approved workplan should be revised to address staft
recommendations and implemented as approved.

The Department finds that the subtle changes in groundwater quality
observed in monitoring wells MW-204, MW-223B and MW-302 do not
appear to be caused by leakage through the landfill liner system. The
Department also finds that the applicant must submit to the Department
for review and approval changes to the operations manual that address all
staff recommendations; complete the investigation in the areas around and
beneath detention ponds 1 and 2 in accordance with the workplan
approved by the Department; and include the ponds in the surface water
quality monitoring program for the facility. The Department further finds
that the facility is not contaminating groundwater in that no primary
drinking water standards have been exceeded, and no statistically
significant changes in measured parameters indicating a deterioration in
walter quality have been demonstrated through an assessment monitoring
program.

The Department received many comments from the public in reaction to
staff’s initial memorandum regarding the water quality assessment; no
independent information on water quality was submitited by the public.
The Department finds that, as noted in this finding, the comments on
existing water quality have been addressed by the additional information
gathered during the review process. The Department also received
comments from the public on the hydrologic connection between the
landfill and the City of Old Town's drinking water supply. As described
in Finding of Fact #1.B, above, the facility is hydraulically isolated from
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private drinking water supplies in the area of the landfill. The City of Old
Town’s public drinking water supply is wells located in Stiltwater and
along Spring Street; there is no direct hydraulic connection between these
wells and the groundwater beneath the landfill. The Department finds that
the landfill does not pose an unreasonable threat to the public drinking
water supply.

Fixisting Surface Water Quality: Attachment 8 also includes a review of
the surface water quality data that has been collected at the site from 1991
when the original application was filed through Scptember 2003, There
are 3 surface water monitoring points (SW-1, SW-2 and SW-3) along the
unnamed stream on the westerly boundary of the facility. The report notes
that there were no apparent or significant changes in water quality at these
locations. This stream is the sensitive receptor for the landfill; sec Finding
of Fact #7.D, below. Although labeled as a surface water monitoring
location, SW-4 is actually the sampling manhole for the cells 1 and 2
underdrains; the report notes that the data from this monitoring point is
comparable to upgradient monitoring locations. There are 3 surface water
monitoring points along the cnirance road into the landfill (SW-AR1, SW-
AR2 and SW-AR3); the results from these locations also show no changes
in water quality data over time. Sta{f concur with the applicant’s
conclusions regarding the historical surface water quality monitoring
resulfs.

The Department received comments from the public that baseline testing
for biological indicators of walter quality should be done at the site.

The Department finds that the facility is not contaminating surface water.
The Department further finds that baseline surface water quality was
established in accordance with the Rules before the landfill was developed
and that the Rules do not include provisions for biological indicators
lesting.

Updated Time of Travel Calculations and Contaminant Transport
Analysis: Updated time of travel calculations for the landfill prepared in
accordance with the Rules are found in Section 7 of the application. Using
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avatlable water level information collected at the site since 1991, the
applicant calculated groundwater time-of-travel from the bottom of the
landfill liner systems to the sensitive receptor for the site — the unnamed
stream along the westerly boundary. The updated contaminant transport
analysis, also prepared in accordance with the Rules, assesses the potential
for an unreasonable threat to the unnamed stream at the westerly boundary
of the landfill, and identifics operational and monitoring measures that
would be utilized to ensure protection of the strcam if contaminants were
released to groundwater beyond the enginecred systems,

The report modeled contaminant transport from within 3 areas of the
landfill, the leachate storage tank, and the leachate force main in
hypothetical failure scenarios. The results demonstrate that even under the
unrealistic failure scenarios required to be modeled, the sensitive receptor
in the vicinity of the landfill will not be threatened.

In response to initial staff comments on the time-of-travel calculations and
contaminant transport analysis, SME recalculated some of the travel time
analyscs and hypothetical leachate containment system failure analyses for

- the entire flow path to the unnamed stream to the west, using the
groundwater veloeities in the bedrock submitted in the original
application. Staff comment that the revised calculations show that the
regulatory time frames are met.

The Department received comments from the public that the bedrock
underncath the landfill is “cracked”. The Department finds that the entire
State of Maine is underlain by fractured bedrock. The Rules require a
detailed evaluation of underlying fractured bedrock aquifers to determine
that a facility will not pose an nnrcasonable threat to an underlying
fractured bedrock aquifer.

The Department finds that the applicant has demonstrated that the time of
travel to the sensitive receptor for the landfill is greater than 6 years, and
preater than 3 years for the proposed leachate force main and storage tank.
The Diepartiment also finds that the contaminant transport analysis
demonstrates that contaminant releases from the area within the solid
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waste boundary or the leachate management system will not pose an
unreasonable threat to sensitive receptors.

8. WAT]FIZR QUALITY MONITORING

The proposed environmental monitoring plan (“EMP”) for the facility was
prepared in accordance with the Rules and is found in Appendix I of the
application, The applicant proposes to continue monitoring groundwater at the
existing 12 monitoring wells, surface water at the existing 6 monitoring points,
the underdrains for the landfill and the leachate pond at the existing 2 surface
water points, and leachate quality. Monitoring will be done 3 times per year,
using tow flow methodology. The applicant proposed to continue monitoring for
the existing detection monitoring list for the landfill, plus sulfide during the spring
and fall sampling cvents, and for parameters on the expanded list for the landfill
during the summer sampling event. The EMP describes the sampling procedures
to be used, the quality assurance/quality control program, the submission of the
data to the Department, and procedures for the abandonment of wells.

StafF proposed several revisions to the EMP to clarify that the EMP will require
ongoing revisions as the facility is developed. Althou gh the results from the new
groundwater monitoring wells described in Finding of Fact #7.B, above, appear to
corroborate the applicant’s conelusions as to the souree of the slight changes in
existing water quality, staff recommend that assessment monitoring be initiated at
monitoring wells MW-204, MW-302, MW-223B, MW-212 and MW-303 during
the Spring 2004 sampling event and that new monitoring locations in the arca of
the detention ponds be added to the assessment monitoring program after their
installation. Staff further recommend that the 3 new clusters of monitoring wells
proposed in the application be installed in Spring 2004, and that new monitoring
wells #DP-4, #P-04-02 and #P-04-04 and the 2 existing detention ponds be
included in the detection monitoring program. Staff further recommend that the
underdrain for the landfilt be added to the EMP for the facility; all landfill
undegdrain discharge locations should be monitored monthiy for the field
parameters in Appendix A, Column | of Chapter 405 of the Rules, and be
sampled 3 times per year for the facility’s suite of detection parameters at the
same time as the other monitoring locations.
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Staff also comment that the existing underdrains for the landfill and the leachate
pond are dirccted through manholes where water quality monitoring can be
conducted. The system allows for the removal of the water into the leachate
containment system instead of discharge into the stormwater structures if the
water quality results indicate it should not be discharged. Staff recommended,
based on investigations done in January and February 2004 that the underdrain for
the teachate pond be routed into the leachate pond. A pump has been installed in
manhole #MI 7 and this underdrain discharge is being directed to the lcachate
pond. Staff also recommend that the underdrain for the existing leachate pond be
sampled weekly throughout 2004, and an analysis of the results be included in the
2004 annual report for the facility.

The Department finds that the applicant has proposed an EMP prepared in
accordance with the Rules. The Department further finds that the applicant must
update the EMP on an ongoing basis as recommended by staff, beginning with the
submittal of the 2003 Annual Report. The Department also finds that assessment
monitoring must be initiated at existing monitoring wells MW-204, MW-302,
MW-223B, MW-212 and MW-303 during the Spring 2004 sampling cvent; that
the new monitoring locations in the area of the detention ponds be included in the
assessment monitoring program beginning with the Summer 2004 sampling
event; and that the new monitoring wells #DP-4, #P-04-02 and #P-04-04 and the 2
existing detention ponds must be included in the detection monitoring program in
addition to the 3 new clusters of monitoring wells proposed in the application to
be installed in Spring 2004, The Department also finds that the underdrain for the
landfifl must be added to the BEMP for the facility; all Jandfill underdrain
discharge locations must be monitored monthly for the field paramecters in
Appendix A, Column | of Chapter 405 of the Rules, and be sampled 3 times per
year for the facility’s suitc of deteetion parameters at the same time as the other
monitoring locations, The Department also finds that the underdrain for the
leachate pond has been routed into the leachate pond, and that the leachate pond
underdrain water quality must be sampled weekly throughout the rest of 2004 and
an analysis of the results be included in the 2004 annual report for the facility.
The Department also finds that the proposed construction at the facility will not
affect the ability to monitor water quality at the facility site.
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9. LANDFILL DESIGN

A

Summary of Current Design:  The design of the facility is described in the
original license and the construction documentation for cells 1 and 2.
Cells I and 2 of the landfill have been developed; a temporary
geomembrane intermediate cover has been placed on cell T and eell 2 is
currently operational. The approved composite liner system for these celis
consists of, from top to bottom, a 15-inch drainage sand leachate
collection system with perforated collection pipes (underlain by a drainage
geocomposite in cell 2); an 80-mil textured high-density polycthylene
(“HDPE”) geomembrane; a geosynthetic elay liner (*GCL™), and 24
inches of recompacted glacial till with a maximum hydraulic conductivity
of 3x10°° em/see. A groundwater underdrain system consisting of a 6-
cunce non-woven geotextile, 12 inches of drainage sand with collection
pipes, and another 6-ounce non-woven geotextite underlics most arcas
under these cells. Leachate is conveyed by gravity to a leachate storage
pond located outside the western boundary of the landfill, Leachate is
fransported from the pond via a force main to a foading rack where it is
loaded into tank trucks for transport and subscquent treatment and disposal
at the Old Town Mill's wastewater treatment facility. The pond has a
double liner system, consisting of two 80 mil HDPE gcomembranes, with
a drainage geocomposite and sand leak detection layer in between. The
secondary geomembrane is underlain by a GCL and 2 feet of recompacted
glaeial till with a maximum hydraulic conductivity of 3x10°® em/sec.
Landfill gas is passively vented to the atmosphere,

General Description of Proposed Design: As noted above, cells | and 2
have alrcady been developed. The waste currently in these cells will be
excavated and mixed with incoming waste to improve the geotechnical
stability characteristics of the existing sludge (see Finding of Fact #10.A,
below) and then cells 1 and 2 will be refilled. The leachate collection,
liner, and underdrain system for cells T and 2 will continue in service.
Cells 3 through 8 will be located on the base grade for the landfill, and
cells 9, 10 and 11 will be developed over cells 1 through 8. To
accommodate the proposed vertical increase in the final elevation, a berm
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will be constructed around the perimeter of the landfill as it is developed.
The berm will be constructed entirely of soil, except for the western
portion of the berm which is proposed to have mechanically stabilized
exterior grades. The landfill will be developed in a sequential manner as
shown on the cell development plan for the facility.

All base grade cells will include a liner system overlain by a leachate
collection system. The original lincr system has been modified through
the use of compacted clay rather than compacted glacial till for the soil
componeat of the composite liner system. Instead of the pipe liner
penctrations currently used to convey leachate from cells 1 and 2 (which
will be removed and repaired as part of cell 4 construction), cells 3
through 8 will have leachate collection sumps and pumps located above
the liner system. A groundwater underdrain system will underlic the liner
system for cells 3 through 8. Gas produced by the landfill will be burned
off initially through the use of passive flares. When the gas produced is of
sufficient quantity and quality to support combustion, an active gas
extraction system will be installed as deseribed in Finding of Fact #9.E.
The cells will be developed sequentially, and intermediate or final cover
will be placed as the cells are filled. The leachate from the landfill will be
conveyed through a force main to a new above-ground storage tank with
the existing fcachate pond vsed only as a backup system. The stored
leachate will be empticd into tank trucks for transport to the Old Town
Mili’s wastewater treatment plant. In the future, the leachate may be
transported to the City of Old Town’s wastewater treatment plant via a
new sewer line along Route 43, after studics of the treatment plant, and
any necessary upgrades identified in the studies, are completed and if the
City of Old town approves the acceptance of the leachate. As described
more fully in this finding and in Finding of Fact #1 1, below, detailed
design packages will be submitted to the Department for review and
approval prior to cach construction project at the facility.

The Department received comments {rom the public regarding bioreactor
(wet eell) landfills. Commentors suggested that the Department require
that fandfill cells constructed under this license utilize wet cell technology.
The Department finds that the applicant did not proposc and the Rules do
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not require an applicant to consider the usc of wet cell technology.
Furthermore, the United States Environmental Protcction Agency

.published a Final Rulc in the Federal Register on March 22, 2004 entitled

Research, Development, and Demonstration Rule (RD&D) for nnicipal
solid waste landfills. The effective date of this rule is April 21, 2004,
This rule addresses design and operational eriteria variances that are
necessary in order to develop information on bioreactor landfills, The
applicant has provided correspondence dated April 5, 2004 documenting
its willingness to explorc the feasibility of wet cell or bioreactor
technology.

Lincr System and Perimeter Berm: The liner system proposed for the base
grade cclls of the landfill will consist of, from top to bottom: a lcachate
collection layer consisting of 12 inches of drainage sand with perforated
HDPE collection pipes over a drainage geocomposite; an 80-mil HDPE
textured geomembrane; a GCL; and one foot of compacted clay with a
maximum hydraulic conductivity of 1x10”7 em/sec. The liner system will
be underlain by an additional foot of compacted clay with a maximum

hydraulic conductivity of 1x107 em/sec. Three internal leachate sumps
wiil be constructed to collect all leachate generated by both the existing

and new cells. The existing leachate transport pipes that penetrate the
liner system to convey leachate to the storage pond will be removed and
the liner repaired and tested. The landfill liner will be underiain by a
groundwater underdrain system consisting of twelve inches of sand with
perforated HDPE collection pipes. The underdrain systent is designed
with groundwater quality monitoring sumps.

As noted previously, a berm is proposed to be constructed around the
perimeter of the landfill. The berm is required to achieve the increasc in
the final clevation of the landfill. It will be construeted cntirely of soil,
except for the western portion where it is proposed to have mechanically
stabilized cxterior grades due to wetland sctback limitations. The interior
of the berm will have 3 horizontal to 1 vertical sideslopes. The exterior
sideslopes where the berm will be constructed entirely of soil will have 2
horizontal to 1 vertical grades. The mechanically stabilized earthen
(“MSE”) portions of the berm will have | horizontal to 3 vertical
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sideslopes. The height of the berm will vary from 19 fect along the
western side to 30 feet along the eastern side of the landfill. The top
surface of the berm will be approximately 44 fect wide. A 20-foot wide
access road, surface water drainage ditches and the valve houses for the
leachate pumping stations will be located on the top of the berm. The
berm will be constructed in phases concurrent with cell development.
Geotechnical analyses of the berm, for both short- and long-term
conditions, demonstrate that it will remain stable with the appropriate
factors of safety; sce Finding of Fact #10.C, below.

Staff comment that all issues raised in initial review memoranda regarding
the liner system and the perimeter berm have been satisfactorily resolved,
provided that the detailed design packages to be submitted prior to each
construction project address all staff recommendations regarding the
design, the technical specifications, and the construction quality assurance
plan as agreed to in SME’s January 22, 2004 responses to the comments
provided in 3 initial engineering review memoranda by staff,

The Department finds that the liner system and the perimeter berm
proposed by the applicant are designed in accordance with the Rules,
provided that the detailed design packages to be submitted to the
Department for review and approval prior to each construction project
address all staff recommendations on the design, the technical
specifications, and the construction quality assurance plan as agreed to in
SME’s January 22, 2004 responses to the comments provided in 3 initial
engineering review memotanda by staff.

D. Leachate Collection, Conveyance and Storage Systcm: The lcachate
collcction system for the base grade cells will consist of a 12-inch layer of
drainagc sand (drainagce stone on the top 10 feet of the sideslopes) with
perforated leachate collection pipes, a drainage geocomposite, scveral
leachate collection inlets, and tee connections on the leachate collection
system cleanouts. The inlets and tee connections will help facilitate
leachate drainage during operations, including the development of upper
lifts. Pressure transducers will be placed within each base grade cell in
order to tmonitor the performanee of the leachate collection systen.
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Leachate will be collected within the perforated pipes, directed to sumps,
and pumped through a double-walled foree main to an above ground
storape tank, The existing leachate storage pond will be used for back-up
storage capacity with the leachate flows pumped directly to it if the
leachate storage tank is full.

The applicant proposes to consiruct a new 81-foot diameter by 25-foot
high above-ground tank with a capacity of 900,000 gallons for the storage
of leachate generated by the landfill. The tank will be underlain by a leak
detection system and a secure sccondary containment structure sized to
contain 110 percent of the maximum tank storage capacity. An
assessment of the quantity of leachate anticipated to be generated by the
landfill was completed. Based on a comparison with data from another
facility, SME concluded that the modeling parameters used to estimate
lecachate provided a good representation of actual Ieachate generation
rates. The anticipated leachate production rates during the period
identified as having the highest leachate volume were used to size the
lcachate collection, conveyance and storage structures. From the storage
tank, leachate will be loaded into tank trucks and transported to the Old
Town Mill’s wastewater treatment facility.

Staff comment that all issues raised in initial engineering review
memoranda regarding the feachate collection, conveyance and storage
systems have been satisfactorily resolved, provided the detailed design
packages submitted to the Department for review and approval prior to
each construction project address all staff recommendations regarding the
design, the technical specifications, and the construction quality assurance
plan as agreed to in SME’s January 22, 2004 responses to the comments
provided in 3 initial engineering review memoranda by stafT.

The Department finds that the applicant has proposed Ieachate collection,
conveyance and storage systems designed in accordance with the Rules,
provided that the detailed design packages to be submitied to the
Department for review and approval prior to each construction project
address all staff reeommendations regarding the design, the technical
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specifications, and the constraction quality assurance plan as agreed to in
SME’s January 22, 2004 responses to the comments provided in 3 initial
engineering review memoranda by staff,

Gas Management System; The applicant proposes to install an active gas
cxiraction system within the landfill. The primary purpose of the system
is to control emissions of landfill gas from the landfill to provide
compliance with current Title V New Source Perforimance Standards
(NSPS} and National Emission Standards for Hazardous Air Pollutants
(NESHAP) requirements. A secondary benefit of the system is the control
of potential landfill odors. The system will be installed sequentially

during site development.

The active gas extraction system will consist of vertical gas extraction
wells, and may be supplemented by horizontal collector pipes as needed,
along with the associated header and lateral piping to transport the gas to a
blower and flare station. The blower and flare station will be constructed
near the arca where the leachate storage tank is proposed to be located.
Condensate from the gas management system will be pumped directly into
the leachate management system, both at the cell 4/5 leachate collection
sump and the leachate storage tank.

Staff comment that the active gas extraction system was sized, and the
installation timing of the components proposed, in part, on the projected
disposat rates in the application. To ensure the effectiveness of the active
gas extraction system, staff comment that each year’s annual report should
include an evaluation of the of the sizing and the installation timing of the
system components over the reporting period, and an evaluation of the
effectivencss of the system bascd on the quantitics and types of wastes
projected for the next year.

In response to staff comments, the applicant has committed to an
accclerated schedule for installation of the active gas extraction system.
During initial operations in cell 3, the applicant proposes to install passive
flares. The location and number of passive flares will be included in the
detailed desipgn package for cell 3 submitted to the Department for revicw
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and approval. The applicant proposes to monitor the passive flare
locations for gas flow rate, and concentrations of methane, carbon dioxide,
and oxygen. Once the monitoring data shows that the gas is of a sufficient

»quality and quantity to support combustion with an active gas management
system, the applicant will finalize the design of the active gas management
system, including a schedulc for instaliation of the system. Furthermore,
the applicant proposes to install gas collection infrastructure to provide the
ability to collect gas gencrated from solid waste in place for 12 months or
longer through either vertical extraction wells or horizontal collectors, or a
combination thereof.

The applicant will install temporary connections to the active gas
management system components at the time of construction if the
necessary infrastructure is not in place to accommodate the planned
permanent connections. The applicant also proposes to use a portable
blower and flare unit if the permanent blower and flare station has not
been constructed at the time it is initially necded.

In response to staff comments regarding access to the well-heads on areas
that have received intermediate cover, the applicant stated that soil
intermediate cover will be utilized as the primary option. This will allow
operating personnel to have safe aceess to the well-heads to monitor and
balance the well-field. The applicant further stated that temporary
geomembrane tarps will be a secondary option, and acknowledged that
protection of the well-heads and safe access provisions, particularly during
the winter months, will be necessary if temporary geomembrane tarps arc
utilized. Staff comment that well-head protection and access provisions
need fo be submitted to the Department if temporary gcomembrane tarps
are utilized for intermediate cover,

The applicant proposes to submit the operating plan for the gas
management system with the appropriate annual report. Staff comment
that the operational procedures for the gas management system, inclusive
of monitoring, reccord-keeping, and reporting procedures for both the well-
field, and the blower and flare unit, should be submitted with the detailed
design package for construction of the system.
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The Department finds that the applicant has demonstrated that the active
gas extraction system proposed for phased construction in the landfili is
designed 1o reduce fugitive emissions of landfill gas and control odors
assoeciated with the landfill, provided the detailed design package to be
submitied to the Department for review and approval prior to each phase
of construction addresscs staff recommendations regarding the design, the
technical specifications, and the construction quality assurance plan as
agreed to in Sanborn Head & Associates’ (“SHA™) submittal dated
Januvary 21, 2004 and the applicant’s letier dated February 4, 2004,
provided the active gas system operating plan, inclusive of monitoring,
record-keeping and reporting procedures, is submitted for review and
approval with the detailed design packages; provided that cach year’s
annual report includes an evaluation of the of the sizing and the
installation timing of the active gas system components over the reporting
period, and an evaluation of the effectiveness of the system based on the
quantities and types of wastes projected for the next year; and provided
plans are submitted to the Department for review and approval detailing
the provisions to be utilized to protect the well-heads and provide safe
access to the well-heads if temporary geomembrane tarps arc utilized for
intermediate cover.,

Closure Design: The applicant proposes to construct a phased final cover
system throughout the operational life ot the landfill as areas of the landfil!
with no plans for futurc waste placement arc filled to final grade. The
proposed cover system will mect the applicable requirements of the Rules
for a secure landfill that govern at the time of closure. Prior to the
placement of final cover on any area, the applicant will submit the detailed
design package and suppotting information on the design required by the
applicable requirements in Chapter 401.5 of the Rules to the Department
for review and approval. The Department finds that the applicant has
proposed fo apply a phased final cover system in accordance with the
Rules, provided the detailed design packages for the placement of phased
final cover are reviewed and approved by the Department prior to each
application of final cover. The Department further finds that the applicant
must submit to the Department for its review and approval a final closure
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plan for the landfill, prepared in accordance with the Rules in effect at that
time, and complete final closure of the landfill in accordance with the
approved final closure plan. As required by the Rules, the final closure
plan must include a post-closure monitoring and maintenance plan
covering a period of at least 30 years following closure. The Department
also finds that the post-closure monitoring and maintenance plan must be
revised throughout the post-closure period to comply with any changes in
the post-closure monitoring and maintenance requirements of the Rules.
The Department further finds that post-closurc monitoring and
maintenance requirements do not automatically ecasc after 30 years; they
must continue to be met until the Department approves their cessation.

£O. SETTLEMENT AND GEOQTECHNICAL STABILITY

A,

Test Plot Program: (GGPC has been conducting a pilot project at the
existing landfill since October 1999. The purpose of the project is to
evaluate the short-term stability of the studge in the ficld, and to evaluate
operational issues associated with the initial loss of shear strength in the
sludge. The consultant for the pilot project is Richard E. Wardwell, P.E,,
Ph.D. (“REW”). The applicant retained REW to evaluate the settlement
and stability aspects of this application in part because of his working
knowledge of the characteristics of the sludge already disposed in cells 1
and 2 of'the landfill, Based on the Department’s recommendations, due to
geotechnical stability concerns, the applicant proposed to remove the
existing sludge and mix it with other incoming wastes (incloding new
shudge from the Old Town Mill) in order to improve its geotechnical
characteristics.

Originally the applicant proposed to mix no more than 15% of the existing
and new siudge by volume into the incoming waste. Stability of the waste
at thig percentage would meet the regulatory criteria, but it was predicted
to take several years to complete the mixing process and require a large
operating area, The large operating arca would result in greater leachate
production and an increase in potential odor generation. The applicant
now proposes to determine the optimum ratio at which the existing sludge
can be mixed with the incoming waste and still achieve deposit stability by
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constructing an initial test plot in the existing, unused area of cell 2, The
test plot construction is expected to take at least 6 weeks to complete, and
will require a total of approximately 98,000 cubic yards of waste. Of this
amount, approximately 60% of the waste will be diverted from the Pine
Tree Landfill in Hampden and the remaining 40% will be existing and
new shudge. H is important for the test plot program to operate through the
spring thaw period becausc this has been observed to be the most
biologically and chentically active time in the existing sludge, As a result,
the amount of waste delivered {o the landfill for mixing with the sludge
will exceed the projected rate of filling at the landfill for this time period.

The test plot is proposed to consist of 3 sections; in cach of the 3 sections
the existing sludge will be mixed with incoming waste at different ratios
(20%, 40% and 60% sludge to other wastes). The test plot has been
designed to mimic actual operating conditions and will provide necessary
information on the operating criteria that will be used to effectively run the
landfill. In addition to gathering data for the stability evaluation through
instruments installed in the test plot, air monitoring (oxygen, methane, and
hydrogen sulfide) will be conducted. Based on the findings of the test plot
prograin, the need to re-assess geolechnical stability will be evaluated, a
finalized geotechnical monitoring plan for the facility will be prepared, the
operating requirements for cell 3 will be finalized, and an odor control
plan for sludge cxcavation and mixing will be prepared. All of the above
will be submitted to the Department for review and approval.

The Department finds that the use of the proposed test plot program to
determine the optimum rate at which the existing sludge can be excavated
and mixed with incoming waste will result in a stable landfill
configuration provided operations are conducted in accordance with
approved recommendations from the program. The Department further
finds that it is acceptable for the applicant to divert the necessary quantity
of any waste delivered to PTL to the WOTL for use in the test plot within
the time frame needed for completion, as outlined in the deseription of the
test plot program proposal.
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Settlement Analysis: Short and long-term scttlement was analyzed 1o
assurc that load and non-load related strains associated with primary
compression and waste decomposition will not be detrimental to the
performance of the proposed liner, teachate collection, underdrain, and
final cover system. Liner, feachate collection, and underdrain system
settlement was evaluated considering the elastic deformation of the
subgrade soils, Cover system settlement was estimated from the projected
secondary compression of the mixed solid waste using coefficients that
have been observed for similar waste streams at a similar facility, The
Department finds that the applicant demonstrated that the landfill liner,
leachate collection, underdrain, and final cover systems will maintain their
integrity and performance at the maximum predicted settlements.

Geotechnical Stability Anatysis: Geotechnical stability analyses for the
proposed vertical increase at the landfill were completed in accordance
with the Rules. The stability asscssment analyzed potential failure planes
through the foundation soils and along liner and cover system interfaces.
The minimum required factors of safety were achicved for all identified
critical failure planes. The need to re-assess geotechnical stability will be
cvaluated once the findings of the test plot program described in Finding
of Fact #10.A, above, are available. Stability of the MSE berm was also
evaluated and the minimum required factors of safcty were achieved. The
Department finds that the applicant has demonstrated that the landfill,
including the MSE berm, will meet or exceed the minimum required
factors of safety during construction, operation and the post-closure
periods under both static and seismic conditions, provided an appropriate
ratio of sludge to other incoming waste is chosen and approved by the
Department through an evaluation of the findings of the test plot program,

Settiement and Stability Monitoring Plan; After completion of the test
plot program described in Finding of Fact #10.A, above, the applicant will
prepare and submit to the Department for review and approval a proposed
geotechnical monitoring plan that will include the proposed waste mixing
procedures for cells 1, 2 and 3 as well as routine operational stability
monitoring. The applicant also proposes periodic settlement monitoring of
completed cells to determinc site specific compression coefficients, and
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monitoring and observations of the final cover system, to confirm that
total and differential strains are within tolerable limits. The Department
finds that the applicant has proposed to provide a plan to monitor stability
and settlement during construction, operational and post-closurc periods,
and report the results to the Department, including an interpretation of the
results by a gualified geotechnical engineer. The Department also finds
that the applicant proposes to prepare and submit the geotechnieal
monitoring plan for the landfill to the Department for review and approval
once the findings of the test plot program have been evaluated.

CONSTRUCTION

The landfill, and some of the proposed ancillary structures, will be constructed
over time, as capacity is neceded. New cells will be constructed by a gencral
contractor who can demonstrate familiarity and experience with the various
aspeets of landfill construction, and by subcontractors with specialized expericnce
in the installation of geosynthetics.

The applicant has prepared a preliminary construction quality assurance (“CQA”)
plan that establishes the requirements for CQA testing and installation oversight
of all construction materials to assure that the design specifications and
performance requirements are achieved during construction, Geosynthetics and
soil components will be tested, certified, and inspected by qualified CQA
personnel independent of SPO, NEWSME Operations and any contractor hired
for the project.

CQA personnel will provide on-going, thorough project documentation during
construction, Daily and weekly reports will be prepared and provided to the
Departmeunt. A final construction réport will be prepared and submitted for
Department review and approval within 45 days of the conclusion of cach
construction project,

Following installation of the leachate collection system, the applicant proposes to
conduct an electric leak location survey of the gcomembrane liner to assurc that it
was not damaged during overburden placement. Electric leak location is an
innovative quality assurance technology developed to detect any breaches in the
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geomembrane after placement of the protective layer (once the greatest potential
for damage to the geomembrane has passed). It is accomplished by impressing a
voltage across the geomembrane then scanning the surface for current flow, The
geomembrane is an insulator and will not allow current to pass through it unless a
hole is present. If a hole is found, it will be exposed, repaired, and retested before
the liner system is placed into service,

The applicant has prepared preliminary construction contract documents as part of
the application. Prior to construction of each cell, the applicant will provide the
Department for review and approval a detailed design package which will include
design details and calculations, a complete set of project speeific construction
contract bid documents, including drawings, technical spccifications, contract
administrative documents, and the construction quality assurance plan for that
project.

The applicant proposes to initiatc construction of the test plot program described
in Finding of Fact #10,A, above, shortly after approval of this application is
received. The test plot construction is anticipated to take at Ieast 6 weeks to
completc. The findings of the test plot program will then be used to cvaluate the
need for additional geotcchnical stability analyses, to finalize the operating
requirements for cells 1, 2 and 3, to finalize a geotechnical monitoring plan for the
facility, and to develop an odor control plan for sludge cxcavation and mixing
operations. Staff comment that all recommendations regarding the construction,
operation, and monitoring of the test plot have been adequately addressed,
provided the work is completed as described in REW’s work plan as revised in
REW’s submittal dated January 16, 2004,

The detailed design package for cell 3, and the new leachate storage tank and
ancillary structures, are expected to be submitted to the Department for review
and approval in Spring 2004, It will include the tcchnical specifications,
construction drawings, construction quality assurance plans, and construction
monitoring and documentation provisions required by the Rules. It will include
all inforimation recommended by staff during review of the application, as agreed
to in SME’s submittal dated January 22, 2004 and as responded to in staff
memoranda dated January 26, 28, and 30, 2004.
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Construction of cells 4 through 11, inclusive of the leachate management system
for the cells, is expected to proceed sequentially. The applicant proposes Lo
submit to the Department for review and approval the detailed design package for
cach of these cells at least 6 months prior to the daie planned for initiation of
operation, Each detailed design package will include the technieal specifications,
construction drawings, a construction quality assurance plan, and the construction
monitoring and documentation provisions required by the Rules. Each detailed
design package will include all information recommended by staff during review
of the application as agreed to in SME’s submittal dated January 22, 2004 and as
responded to in staff memoranda dated Januvary 26, 28 and 30, 2004. Staff further
comment that, if the Rules applicable to any aspect of construction of the landfill
cells change during the development of the landfill, the applicant should be
required to address the new design requirements in the subsequent detailed design
submittals,

Construction of the perimeter berm, including the MSE berm, is expected to
proceed sequentially as the landfill cells are developed. A detailed design for the
construction of the perimeter berm in the arca of cell construction will be included
in the detailed design package submitted for construction of the individual cells.
Staff comment that all issues identified in the review of the application have been
satisfactorily addressed, provided all recommendations in staff memoranda are
addressed as agreed to in SME’s submittal dated January 22, 2004 and as
responded to in staff memoranda dated JTanuary 26, 28 and 30, 2004. Staff further
comment that, if the Rules applicable to any aspect of construction of the
perimeter berm change during the development of the landfill, the applicant
should be required to address the new design requirements in the subsequent
detailed design packages.

Construction of the active gas extraction system is expected to oceur on an annual
basis. The details for the following year’s instaliation arc proposed to be
described in the annual report for the facility, and in detailed design packages
provided to the Department for review and approval prior to construction. Staff
comment that all issucs identified in the review of the application have been
satisfactorily addrcssed, provided all recommendations in the staff memoranda are
addressed as agreed to in SHAs submittal dated January 21, 2004 and the
applicant’s letter dated Febroary 4, 2004, provided the active gas system
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operating and monitoring plans are submitted with the detailed design package,
and provided plans are submitted detailing the provisions to be utilized to protect
the wel-heads and provide safe access to the well-heads if temporary
geomembrane is utilized as intermediate cover. Staff further comment that, if the
Rules applicable to any aspect of construction of the active gas extraction system
change during the development of the landfill, the applicant should be required to
address the new design requirements in the subsequent detailed design packages.

Construction of the phased final cover will occur as areas of the landfill are filled
to the proposed final grade. Prior to the placement of final cover on any area, the
applicant wilt submit to the Department for review and approval a detailed design
package to include the detailed construction plans, technical specifications, a
construction quality assurance plan, and supporting information on the design as
required by the applicable provisions of Chapter 401.5 of the Rules. Staff
comment that all issues identified in the review of the application have been
satisfactorily addressed, provided all recommendations in staff memoranda are
addressed as agreed to in SME’s submittal dated January 22, 2004 and as
responded to in staff memoranda dated January 26, 28 and 30, 2004. Staff further
comment that, if the Rules applicable to any aspect of the placement of phased
final cover change during the development of the landfill, the applicant should be
required to address the new closure requirements in the subsequent phased final
cover submittals. Staff comment that the applicant must also submit to the
Department for its review and approval a final closure plan for the landfill,
prepared in aceordance with the Rules in effect at that time, and complete final
closure of the fandfill in accordance with the approved final closure plan. As
required by the Rules, the final closure plan should include a post-closuie
monitoring and maintenance plan covering a period of at least 30 years following
closure. The post-closure monitoring and maintenance plan should be revised
throughout the post-elosure period to comply with any changes in the post-closure
monitoring and maintenance requirements of the Rules,

The Department finds that the applicant has addressed all aspects of the
construction and closure of the proposed vertical inerease of the landfill, provided
detailed design packages are submitted to the Department for review and approval
prior to the initiation of any construction project, and provided the various
ongoing construction activities deseribed in this finding are designed, constructed,
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monitored, operated, closed, and monitored and maintained during the post-
closure period in accordance with the application, staff recommendations on the
application and responscs to staff recommendations submitted by the applicant
and its consultants in submittals dated January 16, 2004; January 21, 2004;
January 22, 2004; and February 4, 2004. The Department also finds that, as
recommended in Finding of Fact #4.A, above, the applicant must include a
demonstration of financial capacity for costs agsociated with construction of cells
4 through 11 as part of the detailed design packages for these cells. The
Department further finds that, if the Rules applicable to any aspect of construction
or post-closure care of the vertical increase of the landfill and its anciilary
structures change during the development of the landfill, the applicant must
address the new requirements in subsequent submittals.

OPERATIONS

The applicant proposes to continue using the current operations manual for the
landfill until the completion of construction of ecll 3. The current operations
manual for the facility includes the detailed operating requirements specific to the
GPC waste characteristics and generation rates, Until the time cell 3 is available
for disposal, only the wastes currently approved for disposal will be {andfilled,
except during the construction of the test plot program described in Finding of
Fact #10.A, above. Operational criteria specific to the test plot program have
been reviewed and found to be acceptable by staff.

The applicant proposes to update the operations manual to retlect the proposed
waste characteristics, generation rates, mixing requirements, and cell development
scquence and provide it to the Department for review and approval prior to the
commencement of waste placement in cell 3. A coneeptual cell development plan
for the proposed life of the landfill was included in the application; staff comment
that all recommendations regarding the conceptual cell development plan have
been adequately addressed provided the plan is revised as described in SMLE’s
January 22, 2004 submittai. The applicant proposes to provide a detailed cell
development plan, covering the first 2 years of operations, for the landfill prior to
the commencement of filling in cell 3, and provide it to the Department for review
and approval. As required by the Rules, proposed revisions to the operations
manual, including the annually updated cell development plan, will be included in
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the facility’s annual report, and the operations manual will be revised to comply
with any changes in the operating requircments in the Rules. The operations
manual will again be updated and submitted to the Department for review and
approval following completion of the test plot program and prior to the excavation
of sludge from cells 1 and 2.

The hours of operation for the landfill are proposed to be 6 AM to 8§ PM on
weekdays and 8 AM to 4 PM on wecekends, although Casella’s contract with
PERC requires that the landfill be availablc for disposal of its residucs outside the
normal business hours. The operations manual for the facility addresses basic
functions such as the maintenance of the access road, and inchides the many plans
and provisions for the orderly operation of the landfill addressed throughout this
order.

The Department finds that the operations manual was prepared in substantial
accordance with the Rules, and that it provides the information necessary to
cnable supervisory and operating personnel, and persons cvaluating the operation
of the landfill, to determine the scquence of operation, policies and procedures for
the landfill, as well as the monitoring, maintenance, inspection and legal
requirements that must be met for the operation of the landfill on an ongoing
basis, provided the operations manual is revised prior to the commencement of
waste placement in cell 3 and as recommended by staff. The revisions to the
operations manual must include the following information: the conceptual and
detaiied cell development plans;, and changes made to address staff
recommendations as agreed to in SME’s January 22, 2004 submittal addressing
staff memoranda. The operations manual nust be updated again to incorporate
changes needced to address the findings of the test plot program. All changes to
the operations manual atre to be submitted to the Department for review and
approval, and implemented as approved by the Department.

ACCEPTABLE WASTES

A. Waste Types and Sources: The landf{ill is eurrently licensed to accept pulp
and paper mill wastewater treatment plant sludge from the Old Town Mill,
smaller quantitics of other special wastes from the Old Town Mill (lime
wasles and grit, woodwaste and inert debris, soil and sawdust
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contaminated with non-hazardous process chemicals, virgin oily
contaminated debris, sand from sandfilters, and non-hazardous sandbiast
grit), tlyash from Lincoln Pulp and Paper, and burn pile ash from the City
of Old Town’s transfer station,

This application proposes to add the solid wastes approved for disposal at
Pine Tree Landfill in Hampden that are generated in Maine, including
solid waste from all 4 licensed ineinerators, to the list of wastes acceptabie
for disposal in the landfill. The wastes proposed to be added would
consist primarily of front-end process residue (“FEPR”) from PERC in
Orrington, Maine and Maine Energy in Biddeford, Maine; oversized bulky
wastes; MSW bypassed from incinerators located in Maine; construction
and demolition debris; ash from incinerators located in Maine; and
watcr/wastewater treatment sludge. Small quantitics of other
miscellaneous non-hazardous waste streams are also listed in the
application for disposal in the tandfill. There are 34 wastes listed in the
miscellaneous category; in total, they are anticipated to equal
approximately 50,000 tons per year. In addition, Appendix K of the
application includes a listing of the generator, type of solid waste and
permit number of several individually permitted wastes currently approved
at Pine Trec Landfill that the applicant proposes to accept at WOTL. The
yearly quantity of solid waste to be accepted at the landfill is not expected
to exceed 540,000 tons per year.

The applicant has committed {o the same limitations on MSW accepted for
disposal at WOTL as at Pine Tree Landfill. Department License #5-
001987-WD-QA-M, issued to Pine Tree Landfill on February 26, 2002,
Jimits the MSW Pine Tree Landfill is allowed to aceept to unprocessed
MSW lLypass from the following sources: the PERC incincrator in
Orringlon and the Maine Energy incinerator in Biddeford; waste delivered
under an interruptible contract with PERC; or wastc delivered in exeess of
processing capacity at othcr MSW incincrators in Maine. An annual limit
of 310,000 tons on the amount of unprocessed MSW destined for Maine
Enctgy, and then incinerated at Maine Energy or bypassed to Pine Tree
Landfill, was selected. This is not the annual amount of MSW anticipated
to come fo Pine Tree Landfill and/or the WOTL from Maine Encrgy; this
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is the maximum total amount of unprocessed MSW destined for Maine
Encrgy that will be delivered to all 3 Casella owned or operated disposal
facilitics: Mainc Energy, Pine Tree Landfill and WOTL. Unprocessed
MSW from Maine Energy is only bypassed to a landfill for disposal
during temporary shutdowns for repairs or maintenance, and when the
amount of contracted wasle exceeds the plant’s capacity. Conditions #2
through 7 of that license specify the limitations and parameters under
which Pine Tree Landfill can accept MSW from the Maine incincrators,

In accordance with the RFP and OSA, the applicant will not accept solid
wastes gencrated from out-of-state sources at the WOTL. The applicant
proposes to manifest all wastes brought to the facility for disposal,
including those not required to be manifested by law. The Department
finds that the monthly activity reports submitted to the Department must
be designed to provide the data needed for determining the quantitics of
the various waste lypes, and their sourees, delivered to the landfill. The
Department further finds that the applicant must submit an application to
the Department for review and approval prior to accepting for disposal any
waste not Jisted in the application.

The Department received comments from the public regarding specific
wastes and whether they would be regarded as in state or out of state
waste. The Department responded that FEPR and ash from incinerators in
Maine, as well as a limited amount of bypass, would be considered waste
generated in Maine, but that waste delivered from out of state to another
facility (such as a transfer station, or a compost facility if no processing
occurs) for transfer to WOTL in its original form would be considercd
waste gencrated outside Maine. As noted above, the amount of bypassed
MSW from the ineinerators will be limited and the amount of MSW
bypassed from Maine Energy, also owned by Casella, will in addition be
tied to production at Mainc Energy. The applicant has committed, in a
letter dated March 9, 2004, that no out of state MSW will be bypassed to
the landfill, and that waste from the tipping floor of any of the incincrators
will not be transported to the landfill if it contains any out of state waste.
The Department also received comments that the landfill would be
required to accommodate MSW from the closure of existing municipal
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landfills due to Department violations; as noted above, MSW will be
accepted only from the 4 incinerators in Maine. Additional sources of
MSW would require Department review and approval prior to acceptance
for disposal.

Waste Characterization and Compatibility: The procedures for
characterizing the solid wastes accepted at the landfill arc identified in the
Solid Waste Characterization Plan for the facility; the plan is located in
Appendix K of the application and will be part of the facility’s operations
manual. The facility proposes to aceept non-hazardous wastes for disposal
using the same procedure as approved for Pine Tree Landfill. The wastes
fall into 2 categories: those accepted on an ongoing basis under gencral
permitting requirements for specific categories of wastes and those
aceepted under individual permits. Each waste required to be
characterized by the Rules has a testing frequency, list of parameters to be
tested for, and the aceeptance criteria for each parameter, based on the
requirements of Chapter 405 of the Rules. Copies of all analyses will be
kept on file at the facility and may be viewed during normal business
hours. The wastes proposed for disposal in the landfill have been
demonstrated 1o be compatible with each other and the liner and leachate
collection system components at Pince Tree Landfill; the same materials
are proposcd to be used in the construction of cells 3 through 1 I at
WOTL.

The Department received several comments related to the waste
characterization process and its reliability in terms of keeping hazardous
wastes out of the facility. The Department finds that the waste
characterization plan proposed for use at WOTL provides adequate
provisions for the testing of wastes coming into the landfill and a proven,
reliable method of keeping hazardous waste from being disposed. The
Department further finds that the proposed waste streams are compatible
with each other and the components of the landfill system,

Reporting Requirements: As described in Finding of Fact #13.A, above,
the Department finds that a monthly summary of the wastes accepted for
disposal will be submitted to the Department, and the monthly activity
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reports submitted to the Department must be designed to provide the data
needed for determining the quantities of the various waste types, and their
souices, delivered to the landfill. As found in Finding of Fact #13.A,
above, the Departiment finds that the information on the source and
quantity of MSW accepted for disposal is to be reported to the Department
on both a monthly and an annual basis, as follows:

1, The monthly reports on the wastes accepted for disposal at the
landfill shall include the amount and source of unprocessed MSW
accepted for disposal;

2. The total amount of (a) unprocessed MSW incincrated at Maine
Encrgy and (b) MSW bypassed from Maine Energy for disposal at
the WOTL and at Pine Tree Landfill’s Secure 111 Landfil]
Expansion shall not exceed 310,000 tons in any calendar year,
unless changes in conditions or circumstances occur that cause the
Department to revisc this cap; and

3. In addition to the specific requirements of Chapter 401.4(D) of the
Rules, the annual reports for the facility submitted to the
Department shall include the amount of unprocessed MSW
received at WOTL from each of the approved sources, including
statements from the incinerators providing an estimate of the
percentage of the MSW that originated outside Maine.

14. AIR QUALITY

A,

Fugitive Dust: To control fugitive dust from unpaved access roads, the
applicant will apply water and/or calcium chloride to the road surfaces on
an as-necded basis. The applicant also proposes to pave an additional
portion of the access road from where it begins at Route 16 such that the
first one-half mile of the road will be paved. If necessary to control dust,
the applicant has also commiticd to pave an additional portion of the
access road. The applicant has committed to daily eleaning of the paved
surface using a street sweeper. The Department received comments on
existing dust control methods and the potential for additional problems
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with fugitive dust emissions associated with the increased traffic at the
landfill entrance. The Department finds that the dust control measures
proposed by the applicant are sufficient to control fugitive dust. However,
the Department also finds that if staff find that operation of the landfill as
proposed unreasonably adversely affects air quality additional fugitive
dust control measures will be required.

Landfill Gas: The applicant proposes to install an active gas extraction
system for control of fugitive cmissions of gas generated by the landfill,
Passive flares will be installed initially and monitored to determine when
the gas quantity and quality is adequate to support combustion. At that
time the detailed design of the active gas extraction system will be
prepared and the system installed. (Sce Finding of Fact #9.F, above.) The
Department {inds that the applicant has proposed adequate mcasures (o
control fugitive emissions of gas from the landfill,

Odor Confrol: The applicant proposes to use several mechanisms to
control odors associated with the facility; an odor assessment, including
proposed odor control mechanisms, prepared by Odor Science &
Engincering, Inc., is included in Attachment 7 of the application, As fully
described in Finding of Fact #9.E, above, one of the benefits of the
proposed gas management system is the control of potential land{ill odor.
The applicant will also employ operational practices, including the usc of
a portable odor neutralizer system and minimization of the active working
face of the landfill. Odors associated with the leachate will be minimized
by the use of an above-ground leachate storage tank instead of the existing
open leachate pond. The applicant has committed to odor training of its
landfill personnel, the implementation of a community odor complaint
response plan, and to the installation of perimeter hydrogen sulfide
monitoring instruments. The applicant will also monitor odors during the
sludge mixing test plot program, described in Finding of Fact #10.A,
above, and will prepare a detailed odor control plan for sludge excavation
and mixing operations following completion of the program and prior to
full-scale operations.
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The Department received comments from the public that odors from the
existing landfill have been a problem. Staff comment that, prior to the
submission of this application, no odor complaints about this facility were
received by the Department.

The Department finds that the applicant has proposed odor control
mechanisms sufficient to control nuisance odors. However, the
Department also finds that if staff find that operation of the landfill as
proposed unreasonably adverscly affects air quality additional odor control
measures will be required. The Department further finds that the applicant
must submit to the Department for review and approval the following
information on the perimeter hydrogen sulfide monitoring program prior
to implementation of the program: the number and locations of
instruments, based on meteorological conditions; system sceurity
measures; monitoring program details and responsibilitics; and reporting
procedures.

15. TRAFFIC MOVEMENT

The parcel of land which includes the landfill is located between Routes 43 and
16, Although the landfill is located much closer to Route 43 than to Route 16, it
is accessed from Route 16 by a road into the property that existed at the time of
the original licensing. A large wetland exists between the landfill and Route 43;
the applicant does not propose to change the access to the landfill from Route 16
to Route 43 now or in the future. The access road intercepts Route 16
approximaltely 600 feet west of 195,

At the time this application was filed, approximately 16 trucks were hauling
sludgce from the Old Town Mill, ash from Lincoln Pulp & Paper, leachate from
the landfill back to the Old Town Mill’s wastewater treatment plant, and gravel
during the peak hour; approximately onc-half of these vehicles were hauling
gravel to the landfill for use as daily cover,

Attachment 4 of this application contains a new trafflic assessment prepared by
Eaton Traffic Engineering in accordance with the Rules.
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With the increased use proposed by the applicant, approximatcly 30 total vehicles
(9 of them passenger vehicles) will enter the landfill during the pcak hour at the
initia} projected waste acceptance rate of 450,000 tons/year, and up to 35 total
vehicles (still 9 of them passenger vehicles) will enter the landfill during the peak
hour at the highest projected waste acceptance rate of 540,000 tons/ycar, These
peak numbers include the current vehicles, except that the gravel deliveries will
ceasc.

The total daily number of trucks anticipated to enter the facility on a daily basis is
108 at the 450,000 tons/ycar rate of waste acceptance. The total daily number of
trucks at the 540,000 tons/ycar rate is 140 trucks per day. The existing daily trips
into the landfill are estimated at 45-50 trips per day.

The trucks hauling wastes that are currently disposed at the landfill are expected
to continue vsing the same haul routes; likewise, the trucks hauling leachate to the
Old Town Mill’s wastewater treatment plant will continue using the same routes,

A major haul route for transporting waste in trucks weighing over 80,000 pounds
from Pine Tree Landfill to WOTL is identified in the application; the route
includes roads within Hampden, Bangor, Brewer, Eddington, Bradley, Milford
and Old Town. During the peak hour, the number of over 80,000 pound trucks is
anticipated to be 7 at 450,000 tons/year and up to 10 at 540,000 tons/year. The
major haul route identified for trucks and other vehicles weighing less than
80,000 pounds is I-95; the remaining new traffic associated with the project
would use I-95 to deliver waste to the landfill, and all empty trucks would use I-
95 on their return trip.

The Maine Department of Transportation (“MDOT"™) was asked to review the
traffic section of the application; it reviewed high crash locations, roadway
geometrics, traffic volumes and traffic signal progression along the identified
route, The volume of traffic associated with the landhll falls far below the
threshold for review of the project under MDOT’s Chapter 305 “Rules and
Regulations Pertaining to Traffic Movement Permits™, effective May 20, 2000,
that threshold is 100 or more passenger car equivalent vehicles during the peak
hour. In a memorandum dated December 12, 2003 MDOT concluded that the
route identified in the application was acceptable in terms of geometrics, traffic
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volumes, and economic feasibility, but that an altcrnative route identified in the
MDOT memorandum as Alternative | was more desirable. The only difference in
the two routes was the bridge uscd to cross the Penobscot River from Bangor into
Brewer.

I response to numerous comments on traffic associated with the project, MDOT
staff identified in a memorandum received by the Department on February 4,
2004 a total of 5 routes (plus [-95 for the less than 80,000 pound vehicles) that
could safely aceommodate the number, weight and types of vehicles transporting
waste to and from the facility from the south or west. Fach of the routes have
minor deficiencics; however, since the drivers are likely to make their choices of
routes depending on the time of day, day of the week or time of year, all of the
routes are viable alternatives over which trucks now travel. MDOT noted that all
of the identified routes can handle traffic gencrated by the landfill, and that the
functionality of any of the 6 routes will not be negatively affected by the landfill’s
traffic.

MDOT also revicwed the Route 16/landfill access road intersection. It concluded
that there is adequate sight distance for the posted speed of Route 16, and that no
turn lanes are needed. No high crash locations within the immediate vicinity of
the site were identified. MDOT did recommend that overhead lights be installed
at the entrance to the facility to make it casicr for trucks to locate the entrance.

As noted above, the Department received many comments from the public on the
proposed haul route for the facility. Many commentors requested that the
Department require that all haulers use 1495 to aceess the facility; other
commentors expressed concern over increased traffic, and associated road damage
and other safely and esthetic impacts, through their neighborhood.

The only change proposed to the 10,950 foot long, 24 foot-wide mostly gravel
access road into the site is an extension of the paved section from the first 500 fect
to the first one-half mile of the road. If necessary to contro! dust, the applicant
has also committed to pave an additional portion of the access road. A scale, and
a small scale housc, are proposed to be constructed approximately 250 feet from
the landfill perimeter sceurity fence; parking will be provided at this location for
only the scale housc operator, The gravel parking area at the operations office
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will be expanded to approximately 4,000 square feet to provide parking for up to
20 cars. The perimeter access road for the landfill is proposed to be located on
top of the perimeter berm described in Finding of Fact #9.C, above, Gravel
maintenance roads will also be provided for access to the leachate pond pump
station, the feachate storage tank and the blower and flare for the active gas
extraction system.

The Department finds that the applicant has made adequate provisions for the safe
and uncongested movement of traffic of all types into, out of, and within the
facility, provided it installs overhead lights, or another effective lighting system,
at the entrance to the facility to make it casicr for irucks to locate the entrance,
The Department further finds that it is outside its purview (o require that waste
haulers using this facility Hmit their truck weights to 80,000 pounds and use 1-95
as the only haul route for the facility, and affirms MDOT"s statement that there is
an affirmative right for all individuals and entitics, public and private, domestic or
commercial, to travel on all State and State Aid Highways in Maine.

EXISTING USES AND SCENIC CHARACTER

A Visual Analysis: The original application included a visual impact
assessment report prepared by Environmental Analysis and Design. In
summary, the report concluded that the landfill would not have an
unreasonable adverse effect on the scenic character of the area because of
its limited viewshed, small visual magnitude and its low visual contrast.

Attachment 5 of this application contains an updated visual impact
assessinent report prepared by SMRT, Inc. in accordance with the Rules,
The eonsultant evaluated the proposal in terms of unreasonable
interference with views from established public viewing areas as well as
other potcntial viewshed locations. The applicant states that the landfiil
will not be visible from an established public viewing areas as defined by
the Rules or any new viewshcds. As predicted in the original application,
people traveling on Route 43 in a northerly dircetion will be able to see the
landfill along an approximately 3/8 mile long streteh; the view will last
about 21 seconds if the viewer is driving the specd limit. The applicant
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has offered to plant a tree screcn along this stretch if permission is granted
by the landowner.

The Department reccived written comments from a Route 43 resident who
owns property and a business off Route 43, The commentor noted that the
landfill is currently visible from Route 43, in conlradiction to the original
visual assessment, and that the landfill would be visible from Route 43,
Route 16, [-95 and at other points within Old Town if the Department did
not limit the height of the landfill. He commented that the proposed final
elevation would be 150 feet higher than the highest point in Old Town
(Fairdale Hill, at 240 feet).

The Department retained Terrence J. DeWan & Associates, Inc. (“tjd&a™)
to perform an independent review of SMRT, Inc.’s updated assessment.
Tjd&a’s report, dated February 6, 2004, confirms the results of SMRT,
Inc.’s assessment. It also makes several suggestions for making the
updated visual impact assessment a stand-alone document, and for
providing corroborative information on the conclusions reached m the
SMRT, Inc. report. At staff’s request, tjd&a also responded to written
comments from the Route 43 resident, Although tjd&a agrees with some
of the commentor’s statements, tjd&a concludes that the proposed increase
in the landfill’s height will not unreasonably adversely affect the use of the
resident’s property or other existing uscs in the area.

The Department finds that the design of the project continues to take into
account the scenic character of the surrounding area, and that the
devclopment has been located and screened to minimize its visual impact,
but that the visibility of the fandfill would be lessened if the section of
Route 43 where the landfill is visible is scrcencd. The Department finds
that the development will not have an unreasonable effcet on the scenic
character of the surrounding area, provided the results of a future visual
analysis, performed when the final elevation of the landfill reaches 330
foet, agree with the projections provided in the application, and provided
the applicant negotiates in good faith with the Route 43 landowner for
permission to plant a tree screen iu the location identified in the visual
impact assessment.
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B. Noise: The original application ineluded a noisc study prepared by

Acentech Incorporated (“Acentech”). In summary, the study
demonstrated that the noise standards of the applicable Rules would be
met by the implementation of several noise abatement measures during
construction and opcration, and that noise would be reduced by
atmospheric adsorption and the proposed buffer strips around the facility.
As a check on the actual noise levels from the facility, the Department
placed Condition #7 in the original license. The condition required that
noise studies be performed within the first month of operation, and again
within the first month of operation of ceil 4 of the landfill. The noise
study performed when the landfill became operational demonstrated the
facility was operating within the noise limits; cell 4 has not been
developed.

The applicant retained Acentech to address noise impacts associated with
the proposed facility. A copy of Acentech’s report is contained in
‘Attachment 6 of the application, The noisc study modeled the projected
noise levels from the landfill operating equipment to the nearest property
boundary and the ncarest residence; the study demonstrated that the
facility will comply with the 60 d3A day time noise standards of the
Rules. Between 7 pam. and 7 a.m., the 50 dBA night time standards of the
Rules apply, and the applicant will limit the spreading and compacting
cquipment to 1 compactor and ! dozer or loader if necessary to mect the
noise standards. (The landfill is proposed to operate between 6 am, and 8
p.m. on weekdays.)

The Department finds that the noise study for the proposed facility
indicates that it will not generate excessive noise at the property boundary
or at any protected location as defined by the Rules. However, the
Department also finds that the applicant must perform 2 additional noisc
studies to confirm the mode! used in the study: onec within the first month
of operation of cell 3, and the other within the first month of opevation of
cell 9. If the actual notse limits are above the 1imits in the Rules,
additional noise measures must be promptly implemented to meet the
requirements of the Rules.
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C. Existing Uses and Conditions: The portions of the 780 acre parcel that are

17.

currently undeveloped will not be altered, and the current allowed uses of
the property by the public described in Finding of Fact #24 of the original
order will be allowed to continue. The Department finds that its original
finding that the facility will not unreasonably interfere with existing uses
and conditions, and has enhanced values in some areas, is not changed.

STORMWATER MANAGEMENT

The Department found in the original license that the projeet is not located on a
loodplain. The applicant has provided an updated stormwater management plan
for the proposed facility, prepared in accordance with the Rules and the three
general objectives of the Department’s Stormwater Management for Maine: Best
Management Practices (MDEP, 2003): effective drainage, flood prevention and
erosion control. The plan is contained in Seetion 5.7 of the application.

The proposed stormwater management measures, which include the erosion and
sedimentation control plan for the facility (see Finding of Fact #18, below), will
assure that peak runoff rates for the post-development conditions at the site will
be cqual to or less than the peak runoif rates for the site’s pre-development (prior
to 1991) conditions. A major consideration in the grading and layout of the
landfill in the original application was the minimization of wetlands impact; the
same consideration was applied to the vertical increase of the landfill proposed in
this application. Existing drainage courses will be utilized where feasible; no
surface water drainage outlet structures from the developed site will discharge
concentrated flows dircctly onto abutting propertics, Where necessary, the runoff
from the developed site will discharge into detention or sedimentation basins that
will attenuate peak flow rates to the unnamed tributary feeding Pushaw Stream,
located at the lowest elevation of the facility. This runoff will be only from areas
outside the landfill footprint and from landfill areas that have received final or
intermediate cover material. Runoff from arcas where waste is exposed or has
received only daily cover is considered leachate and is handled within the leachate
collection and conveyance systems.
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A drumlin oriented in a northwest to southcast direction effectively divides the
780-acre parcel into 4 major watersheds: northeast, northwest, southeast and
southwest. The Department received comments from the public that the ditches
on the Stagecoach Road contain runoff contaminated by the existing landfill.
Staff comment that the Stagecoach Road is located in the northwest watershed of
the parcel. The landfill is located in the southwest watershed of the parcel, and
runoff from this watershed drains to a wetland arca that serves as the headwaler of
an unnamed tributary that empties into Pushaw Stream, not towards the :
Stagecoach Road.

The Department has also received comments from the public that contaminated
runoff from the landfill can flow into ditches along Route 43 and onto property
across Route 43, Staff comment that water in the unnamed stream directly
downgradient of the landfill has been consistently sampled at least 3 times per
year since 1991; no changes in surface water quality have been observed. Staff
also comment that no analyses or other documentation of contamination of
ditches in cither area was submitted to the Department,

Staff comment that all issues raised in the initial engincering review
memorandum regarding the provisions for stormwater management have been
satisfactorily resolved.

The Department finds that the facility’s stoninwater management plan will control
run-on and run-off; and infiltrate, detain or retain water falling on the facility site
during a storm of intensity up to and including a 25-ycar, 24-hour cvent such that
the rate of flow of stormwater from the facility after construction does not exceed
the rate of outflow of stormwater from the facility prior to construetion of the
facility. The Department also finds that the preponderance of the evidence
indicaics that runoff from the landfill is not impacting ditches along Route 43 or
the Stagecoach Road.

EROSION AND SEDIMENTATION CONTROL
The application contains an erosion and sedimentation control plan prepared in

accordance with the Maine Erosion and Sedimentation Control Best Management
Practices (MDEP, 2003) and the requirements of the Rules. The plan is
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contained in Appendix F of the application. The plan includes the construction of
two new stormwater detention ponds, several new drainage structures (ditches,
catch basins and culverts), and it addresses the inelusion of terrace drainape
swiles and downchutes on the landfill cover system. To minimize erosion during
construction and operation, both temporary and permancnt erosion control
measures will be used. All measures will be continuously monitored and all
necessary maintenance will be performed to assurc that the measures are
functioning properly. In response to staff comments, the applicant confirmed that
the design of construction-related crosion and sedimentation econtrol systems will
be included in the detailed design package for each phase of the landfill
devclopment. For all cells other than cell 3, which will utilize the existing
scdimentation control structures, it is anticipated that water generated within the
cell construction arca will be contained within that landfill ccll, thus allowing
scdiment to settle out within the cell before being pumped out. If necessaty,
additional sediment removal techniques will be employed.

The Department finds that ongoing construction of the proposed facility will not
cauge unreasonable scdimentation or erosion of soil, provided the erosion and
sedimentation control plan is implemented as described in the application, and as
amended during the review of the detailed design package submitted for the
Department’s review and approval prior to cach phase of landfill construction.

RECYCLING AND SOURCE REDUCTION

The landf{ill will accept only solid waste that is subject to recycling and source
reduction programs at lcast as effective as those imposed by State law. The
recyeling and source reduction programs included in the OSA will affeet the
region served by the landfill and the rest of the state, and includes scveral
innovative recyeling initiatives that will advance the State’s solid wasic
management policy.

In signing the OSA, Casella agreed, in part, to use its best efforts to operate the
landfill following the State's solid waste management hicrarchy. Specific actions
listed in the OSA include the following;:
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A. Implementation of a technology for recovery and recycling of all

color glass containers so that glass does not requirc separation by
color in order to be recycled;

B. Work with the Municipal Review Committee (“MRC”), which
represents over 160 municipalities that are limited partners in
PERC and/or users of PERC, to:

1. through Casella’s Fairfield County Recycling Division,
analyze and devclop the best collection, processing and
matketing options for paper recycling;

2. help develop organics recycling programs that enhance or
expand current practices of MRC members;
3. develop a program to collect, store and process (where

applicable) universal wasies and mercury containing
products; and

4. develop programs to identify, collect and properly dispose
of houschold hazardous wastes;

C. Work with the MRC and appropriate research facilities to assess
the viability of using Maine-developed ablation technology as a
source of air emission control for biomass boilers combusting up to
50% clean wood from construction and demolition debris (“CDD™)
as a fuel source, as proposcd for new GPC biomass boiler; and

D. Expand the CDD processing capability of Casclla and its affiliates
to achicve a decrcase in CDD waste volume requiring disposal
with a focus on recovering the ciean CDD wood waste that would
assist in meeting the biomass fuel cominitment of the OSA. Other
recyclable materials, including cardboard, aggregate and metals,
would be scparated and utilized in other applications.

The Pepartiment finds that the provisions of 38 M.R.S. A, §1310-N(5} and the
Rules are not applicable to this application because it is not an application for a
new landfill or an expansion of an existing landfill. (Sce Finding of Fact #1.C,
above.) However, to address public comunents on the need for additional
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recycling rather than additional disposal capacity, the applicant submitted a
summary of the recycling initiatives included in its response to the RFP and in the
OSA.

PROTECTED NATURAL RESOURCES

The original application, and the application submitted to the Army Corps of
Engineers, included an extensive wetlands study of the property. The original
licenses permitted the filling of 8.84 acres of wetlands, and contained a
compensation plan for the activity. Condition #4 of the original license required
that the original licensee submit annual reports on the restoration and
cnhancement projects in the compensation plan for a 3 year period; compliance
with this condition has been demonstrated.

No additional wetland areas will be impacted by the proposed project. However,
the reconstruction of the access road from the landfill berm to the existing
leachate pump station, and the construction of the ieachate force main will include
construction activitics within 75 feet of the upland boundary of the forested
wetland to the west of the site, and thus the applicant will file Permit By Rule
applications under the Department’s Chapter 305, Scctions 4 and 9, Regulations
prior to this construction, and will comply with the standards in the regulations,

The Department finds that the proposed facility will not unreasonably adversely
cffect protected natural resources in that no new impact on protected natural
resources will occur, provided that the applicant obtains, and complics with the
standards of, permits-by-rule under 06-096 CMR Chapter 305.4 and 305.9.

SETBACKS AND BUFTFERS

The sctbacks to public roads, private residences, public and private watcr supplies
protected natural resources, airports and the property boundary are not changed as
a result of this proposal, and thus continue to excecd the setbacks set forth in the
Rules. As required by Condition #9 of the original licensc, the 100 foot forested
buffer between the western side of the facility between the landfill and the
emergent wetland to the southwest of the facility will be maintained. The
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Department finds that Finding of Fact #22 of the original license, which sets forth
required buffers, is not changed by this proposal,

UTILITIES

On site single-phase power is supplied from Route 16 via buried clectrical lines.
Potable water will continue to be provided by an on-site well. On-sitc sanitary
wastewater treatment is provided by a licensed subsurface wastewater disposal
facility. The applicant proposes to upgrade the facility from 113 gallons/day to
420 gallons/day; a copy of the HH200 form for the upgraded facility is contained
in Attachment 10 of the application. As deseribed in Finding of Fact #9.D, above,
leachate will initially be trucked to the Old Town Mill’s wastewater treatment
plant, but may be transported via sewer line or truck to the City of Old Town
Wastewater treatment plant in the future, if the nccessary upgrades are made and
the City of Old Town is willing. The Department finds that the applicant has
provided for adequate utilitics and the proposed facility will not have an
unreasonable adverse effect on existing or proposed utilitics in the municipality or
arca served by the utilities,

ALL OTHER FINDINGS OF THE ORIGINAL ORDER

The Department finds that all of the remaining Findings of Fact of the original
license will be unchanged by the proposed amendment for a vertical increase, in
that the horizontal footprint of the landfill will be unchanged by the proposal.

BASED on the above Findings of Fact, the Department CONCLUDES the following:

L.

The applicant has provided adequate cvidence of financial capacity and technical
ability to meet air and water pollution control standards, provided an aceeptable
package for financial assurance is submitted and maintained, and provided
cvidence of financial capacity for construction of each cell is provided as part of
the detailed design package submitted prior to each construction season.

The information submitted by the applicant and supplicd by state and local
officials regarding Casclla’s previous violations of certain environmental laws, as
deseribed in the civil and criminal record for SPO and Casclla/NEWSME
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Operations, demonstrates that Casclla has willingly conducted all required
corrective actions; thus the civil and criminal record does not provide a basis to
deny approval for SPO to own and control, and NEWSME Opcrations to opcerate,
the landfill as proposed in this application in compliance with Mainc laws and
regulations.

3. The applicant has provided adequate evidence of title, right or interest in the
parcel of property containing the existing landfill,

4, The proposed vertical increase of the landfill will not pose an unreasonable risk
that a discharge to a significant groundwater aquifer will oceur in that the landfill
is not located over a significant sand and gravel aquifer and the proposed vertical
increase of the landfill does not pose an unreasonable threat to the quality of a
significant sand and gravel aquifer which it does not overlic, or to an underlying
fractured bedrock aguifer, in that soils under the landfill and the proposed design
of the vertical increase, combined with the groundwater flow conditions, provide
adequate protection to water quality.

5. The proposed vertical increase of the landfill will not poliute any waters of the
State, contaminate the ambient air, constitute a hazard to health and welfare, or
create a nuisance, provided the environmental monitoring plan for the landfill is
updated in accordance with staff recommendations, and provided the landfill is
constructed, operated, closed and monitored and maintained throughout the post-
closure period in accordance with staff recommendations and the approved design
and then-current operational standards, including reporting requirements.
Compliance with the intent of the Solid Waste Management Regulations has been
affirmatively demonstrated,

6. The applicant has adequately addressed the settlement and stability of the landfill,
provided it monitors the facility in accordance with an approved settlement and
stability monitoring plan that incorporates all recommendations made by staff,

7. The applicant has made adequate provisions for traffic movement of all types
into, out of and within the development area, provided overhead lights, or another
effective lighting system as approved by the Department, are installed at the
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entrance to the access road prior to the operation of cell 3. The traffic increases
altributable to operation of the landfill will not result in unreasonable eongestion
or unsafe conditions on a road in the vicinity of the project,

The applicant has made adequate provisions for fitting the development
harmoniously into the existing natural environment and the development will not
adversely affect the existing uses, scenic character, or natural resources in the
municipality or in neighborhood municipalities provided the landfill is properly
operated, properly closed, and properly cared for after closure, all in accordance
with then-current regulatory requirements; that the applicant obtains the necessary
Natural Resource Protection permit-by-rules before construction of the MSE
berm; and provided the results of future visual and noise analyses confirm the
projections contained in the application,

The proposed change in the landfill will not cause unreasonable erosion of soil or
sediment, nor inhibit the natural transfer of soil. The applicant has made adequate
provisions for controlling erosion and managing stormwater, provided the
approved stormwater management plan and erosion control plan arc fully
implemented.

The applicant has made adequate provisions for utilities, including water supplies,
sewerage facilities, solid waste disposal and roadways required for the
development, and the landfill will not have an unreasonable adverse cffect on
existing or proposcd utilities in the City ot Old Town, the Town of Alton, or the
area scrved by those scrvices,

THEREFORE the Department APPROVES the above noted application of the STATE
OF MAINE, ACTING THROUGH TIIE STATE PLANNING OFFICE, SUBJECT TO
THE ATTACHED CONDITIONS, and all applicable standards and regulations.

L.

2.

The Standard Conditions of Approval, a copy attached as Appendix A.

The applicant shall take all necessary actions to ensure that its activities or those
of'its agents do not result in unnecessary or noticeable erosion of soils on site
during construction or operation of the faeility.
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3. Prior to May 15, 2004, the applicant shall submit a financial assurance package
for closure and post-closure care to the Departinent for review and approval that
meets requirements of the Rules. The applicant shall implement the approved
package. The approved financial assurance package shall be updated on an
annual basis by the applicant in accordance with the Rules.

4, The applicant shall complete the investigation in the areas around and bencath
detention ponds 1 and 2 in accordance with the workplan approved by the
Department.

5. The applicant shall update the EMP on an ongoing basis as recommended by

staff, beginning with the submittal of the 2003 Annual Report. Monitoring of
detention ponds 1 and 2, and monitoring wells #DP-4, #P-04-02, and #P-04-04
shall be added to the EMP. The 3 new well clusters proposed in the application
shall be installed in locations approved by the Department, and added to the
monitoring program for the facility. Al landfill underdrain discharge locations
shall be added to the monitoring prograin for the facility; they shall be monitored
monthly for the field parameters in Appendix A, Column 1 of Chapter 405 of the
Rules, and sampled 3 times per year for the facility’s suite of deteetion parameters
at the same timc as the other monitoring locations.

0. The applicant shall iitiate assessment monitoring in accordance with the Rules at
monitoring wells MW-204, MW-302, MW-223B, MW-212 and MW-303 during
the Spring 2004 sampling cvent. New wells installed in accordance with
Condition #4, above, shall be included in the assessment monitoring program
during the Summer 2004 sampling event.

7. The applicant shall continue to route the discharge from the leachate pond
underdrain into the leachatc storage pond until the Department authorizes a
resumption of the surface discharge. The leachate pond underdrain water quality
shall be samplcd weekly throughout the rest of 2004 for field parameters
inctuding pH, specific conductivity and temperature, and an analysis of the results
shall be included in the 2004 annual report for the facility. The analysis of the
results shall include a proposal for future monitoring at this location, and the
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necessary changes to the EMP. After review and approval by the Depariment, the
changes shall be incorporated into the EMP and implemented as approved.

The applicant shall construct the sludge mixing test plot in accordance with the
proposed plan, as revised in accordance with staff recommendations. At least 60
days prior to landfilling of sludge from cells 1 and 2 with other waste outside of
the test plot, the applicant shall propose to the Department for review and
approval, based on the findings of the test plot program, a ratio of existing and
new sludge {o incoming waste to be placed in cells 1, 2 and 3, detailed procedures
for mixing the waste strcams, and an odor control and monitoring plan for sludge
excavation and mixing operations.

At lcast 60 days prior to landfilling of sludge from cells | and 2 with other waste
outside of the test plot, the applicant shall submit to the Department for review
and approval, based on the findings of the test plot program, an updated
geotechnical stability analysis and a finalized geotechnical monitoring plan for the
landfill.

At lcast 45 days prior to the commencement of waste placement in eell 3, the
applicant shall submit to the Department for review and approval an updated
operations manual, including a finalized conceptual eclt development plan for the
life of the landfill and a detailed cell development plan for the next 2 years of
operation. The updated operations manual shall address all staff
recommendations as agreed to in SME’s January 22, 2004 submittal addressing
staff memoranda. The operations manual shall be updated again following
completion of the test plot program and prior to excavation of sludge from cells |
and 2. All changes to the operations manual for the facility are to be implemented
as approved by the Dcpartiment.

The applicant shall inelude in caeh of the facility’s annual reports proposed
revisions to the operations manual, ineluding an annually updated cell
development plan. Each year’s annual report shall also include an evaluation of
the sizing and the installation timing of the active gas extraction system
components over the reporting period, and an evaluation of the effectiveness of
the system based on the quantities and types of wastes projectled for the next year.
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The operations manual shall be revised as conditions dictate and to comply with
any changes in the operating requircments in the Rules.

Prior to the commencement of operations in cell 3, the applicant shall install
overhead lights, or another lighting system that identifies the entrance road into
the facility, at the entrance to the facility.

The applicant shall obtain prior to construction of the MSE berm, and comply
with the standards of during construction, permits-by-rule under 06-096 CMR
Chapter 305.4 and 305.9.

At feast 60 days prior to the planned commencement of operations in cell 3, the
applicant shall submit to the Department for review and approval the following
information on the perimeter hydrogen sulfide monitoring program: the number
and locations of instruments, based on meteorological conditions; system security
measures; monitoring program details and responsibilitics; and reporting
procedures.

At least 6 months prior to the planned commencement of operation of new cells or
other structures, the applicant shall submit to the Department for review and
approval detailed design packages for each construction activity. The detailed
design packages shall include a eomplete sct of project specific contract bid
documents, including construction drawings, technical specifications, contract
administrative documnents, construction monitoring and documentation provisions,
construction quality assurance plans, erosion and sedimentation control plans, and
the following information:

A, For the landfilf ceils other than cell 3, the perimeter berm, the leachate
storage tank and the ancillary structures, the detailed design packages shall
also address all staff recommendations regarding the design, the technical
specifications, the construction drawings, and the construction quality
assurance plan as agreed to in SME’s January 22, 2004 responses to the
comments provided in 3 initial enginecring review memoranda by staff. In
addition, the applicant shall include a demonstration of financial capacity
for costs associated with the construction of each cell developed after cell
3.
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For the active gas extraction system, the detailed design package shall aiso
address staff rccommendations regarding the design, the technical
specifications, the construction drawings, and the construction quality
assurance plan as agreed to in SHA’s submittal dated JTanuary 21, 2004
and the applicant’s letter dated February 4, 2004, The detailed design
package for the initial construction of the active gas extraction system
shall also include the active gas system operating plan, inclusive of
monitoring, record-keeping, and reporting procedures; and the provisions
to be implemented to protect and provide safe access to the well-heads if
temporary geomembrane tarps arc proposed for intermediate cover; and

For the phased final cover system, the detailed design package shall
include the supporting information required by the applicable provisions
of Chapter 401.5 of the Rules, and address the recommendations in staff
memoranda as agreed to in SME’s submittal dated January 22, 2004 and
as responded to in staff memoranda dated January 26, 28 and 30, 2004,

If the Rules applicable to any aspect of the design and construction of the vertical
increasc of the landfill and its ancillary structures change during the development
of the fandfill, the applicant shall address the new requirements in subsequent
submittals.

With regards to the acceptance of MSW for disposal, consistent with its proposal,
the applicant:

A.

shall not dispose of unprocessed MSW from any source other than bypass
from the following sources: PERC incinerator in Orrington and the Maine
Energy incinerator in Biddeford; waste delivered under an interruptible
contract with PERC; or waste delivered in cxcess of processing capacity at
other MSW incinerators in Maine;

shall not accept waste from an incinerator without verifiable authorization
from cither the owner/operator of an incinerator or from a regulatory
entity with jurisdiction over the incinerator that a bypass has been called
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or, for holders of interruptible contracts, the contracts have been
interrupted in accordance with the contractual provisions;

C. shall limit the total amount of (a) unprocessed MSW incinerated at Maine
Energy and (b) MSW bypassed from Maine Energy for disposal at the
WOTL and at Pine Tree Landfill’s Secure I Landfill Expansion to no
more than 310,000 tons in any calendar year, unless changes in conditions
or circumstances occur that causc the Department to revise this cap; and

D. shall notify the Department if waste deliverics in excess of processing
capacity at MSW incincrators continue from a particolar incinerator for a
period exceeding 1 week, and provide such information as the Department
may request to demonstrate that the deliveries are due to cither planned
outages or unplanned production problems.

The monthly activity reports submitted to the Department by the applicant shall
provide the data needed to determine the quantities of the various waste types, and
their sources, delivered to the landfill. The monthly reports on the wastes
accepted for disposal at the landf{ill shall include the amount and source of
unproeessed MSW accepted for disposal.

Prior to accepting for disposal any waste not listed in the application, the
applicant shall submit an application for the new waste to the Department for
review and approval.

The applicant shall include in the annual reports for the facility submitted to the
Department, in addition to the specific requirements of Chapler 401.4(1)) of the
Rules, the amount of unprocessed MSW reccived at WOTL from each of the
approved sources,

[f Department staft find that operation of the landfill as proposed unreasonably
adversely results in unreasonable odors or fugitive dust emissions, the Departiment
shall require additional odor control measures or fugitive dust control measures at
the facility.
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The applicant shall perform 2 additional noise studies in accordance with the
provisions of the Rules: one within the first month of operation of cell 3, and the
other within the first month of operation of ecll 9. The results of each of the noisce
studies shall be submitted to the Department for its review and comment within 2
weeks of completion. If the actual noise levels are above the limits preseribed in
the Rules, additional noise measures shall be implemented to meet the
requirements of the Rules within 1 month of the submittal of the noise study.

The applicant shall conduct a future visual analysis, performed when the final
clevation of the landfilf reaches 330 feet, and demonstrate that the results agree
with the projections provided in the application. If that demonstration cannot be
made, the applicant shall propose alternative mechanisms for meeting the visual
impact standards of the Rules within 1 month of the date of the visual analysis.

The applicant shall negotiate in good faith with the Route 43 landowner for
permission to plant a tree screen in the location identified in the visual impact
assessment.

The applicant shall submit the detailed construction plans for the placement of
phased final cover to the Department for its review and approval at least 90 days
prior to each application of final cover. In addition, the applicant shall submit to
the Department for its review and approval a final closure plan for the landfill,
prepared in accordance with the Rules in effect at that time, and complete final
closure of the landfill in accordance with the approved final closure plan. The
final closure plan shall inelude a post-closure monitoring and maintenance plan
covering a period of at least 30 years following closure. The post-closure
monitoring and maintenanee plan shall be revised throughout the post-closure
period to comply with changes in site conditions or any changes in
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the post-closure monitoring and maintenance requirements of the Rules. Post-
closure monitoring and maintenance shall continue until the Department approves
its cessation.

DONE AND DATED AT AUGUSTA, MAINE THIS 9th DAY

or April , 2004,

DEPARTMENT OF ENVIRONMENTAL PROTECTION

BY: _“L’“’P‘ C|a\\n&h.r—

Dawn R. Gallagher, Commissioner
PLEASE NOTE ATTACHED SHEET FOR GUIDANCE ON APPEAL PROCEDURES.

Date of initial receipt of application: _Qctober 30, 2003
Date application accepted for processing: _November 21, 2003

Date filed with Board of Environmental Protection:

XCD51106/cwd
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JUNIPER RIDGE LANDFILL
COMPLIANCE SELF-AUDIT EVALUATION
REPORT YEAR
This Compliance Self-Audit Evaluation is to be used to perform an annual audit of landfill
operations as required by of Chapter 401, Section 4.D. (1) (b) of the State of Maine Solid
Waste Management Rules. The purpose of this audit is to verify general compliance with

the site operations manual, licenses and regulatory requirements. Qualified facility
personnel performed the audit.

Facility Name................... Juniper Ridge Landfill
Location............ccevvevvnnenee Old Town, Maine
Audit for Calendar Year.....

Compliance Auditor........... Jeremy M Labbe

Title. .o Environmental Manager



GENERAL EVALUATION:

1.

2.

Are active facility licenses kept on file at the facility?

Do the facility licenses have special license conditions relating to landfill

operations?

3. What pending licenses or approvals were sought from the MEDEP at the time

of this audit.

4. Date of payment of MEDEP Annual License Fee.

5. Date of submittal of previous MEDEP Annual Report & Fee.

6. Does the facility have a Host Community Agreement in-place and on file?

7. Does the facility have a current liability insurance policy in-place and on file at
the facility?

8. Has the facility submitted an executed financial assurance instrument for
closure and post closure care along with updated closure/post closure cost
estimates to the MEDEP?

9. Last date a certified copy of the facility Operations Manual was updated.

10. MEDEP approval date of last updated Operations Manual.

11. Number and locations of the Certified Copies of the Operations Manual.

12. Operational personnel who received landfill training during audit year.

13. Are only solid wastes or special wastes as allowed in the landfill’s current

14.

license accepted and are those wastes handled as described in the landfill’s
Operations Manual?

Are solid wastes and special wastes permitted for acceptance characterized on
an ongoing basis in conformance with the characterization plan approved by
the Department?



15. Is access to the facility controlled so that the public is not exposed to potential
health and safety hazards and access is only permitted when an attendant is
on duty?

16. Are the hours of operation and other limitations for access and use
prominently posted at the entrance to the landfill?

17. Are the access roads within the facility maintained?

18. Are any access roads into the active cell of the landfill constructed and
maintained to prevent migration of leachate outside of the cell.

19. Is a road maintenance program appropriately implemented to prevent the
accumulation of dust, mud, or wastes from the facility access, public, or
private roads?

20. Are the appropriate signs posted or other approved means implemented to
indicate clearly where solid waste is to be unloaded and the location of any
separate handling areas?

21. Are the setbacks and buffer strips approved by the Department being
maintained?

22. Are the cell development plans up-to-date and submitted with the annual
report?

23. Is compaction performed at least once per operating day and more often as
necessary unless otherwise approved by the Department?

24. Has cover been placed as outlined in the operations manual?

25. Have storm water management and erosion control measures been
implemented as outlined in the operations manual?

26. Are leachate management systems including collection, transport, storage,
and pumping systems maintained in accordance with the site Operations
Manual?



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Are landfill gas systems installed and maintained as outlined in the Operations
Manual?

Is a methane gas-monitoring program implemented to verify the concentration
of explosive gases generated by the landfill, and if an exceedance is triggered,
appropriate steps are taken to protect human health and the Department
notified of the occurrence and the protective steps that were taken?

Are routine inspections of the landfill facilities performed as outlined in the
Operations Manual, and are records of the inspections kept on file at the
facility?

Does the facility have a fire protection plan in-place and is it outlined in the
operations manual?

Does the facility have a hazardous and special waste handling and exclusion
plan and is it implemented at the facility?

Does the facility have a litter control plan and is it implemented as outlined in
the Operations Manual?

Has the Environmental Monitoring Program been implemented as outlined in
the Operations Manual?

Environmental sampling events being conducted as required and results
reported to the MEDEP.

Are waste staging and storage areas maintained as outlined in the Operations

Manual?

Is a vector control program in-place and implemented as outlined in the
operations manual?

Does the facility accept asbestos wastes?
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January

CASELLA WASTE SYSTEMS
ANNUAL TRAINING SCHEDULE
Safety / Compliance

The following schedule is provided as a guideline for completion of all required annual review and updates.

Landfill / GTE

MRF / Transfer Station

Hauling

Mechanics

Industrial Solutions

Administrative

Hazard Communication (GHS) /
Compressed Gases / Landfill
Gasses/Landfill Heavy Equipment / Pre-
Use Inspections / Intro. To Landfill
Operations & Safety

Hazard Communication (GHS)

Safe Operation / Used Oil / Compressed

Gases

Hazard Communication (GHS)

Gases

Safe Operation / Used Oil / Compressed

Hazard Communication (GHS)
Safe Operation / Used Oil & Filters /
Compressed Gases

Hazard Communication (GHS) /
Safe Operation / Compressed Gases

Hazard Communication (GHS)

February

Lockout-Tagout / Confined Space /
LOTO Observation Forms Complete
Machine Guarding / Articulated Loader
& Skidsteer Safety

Lockout-Tagout / Confined Space /
LOTO Observation Forms Complete
Machine Guarding

Lockout-Tagout / Confined Space /
LOTO Observation Forms Complete
Machine Guarding

Lockout-Tagout / Confined Space /
LOTO Observation Forms Complete
Machine Guarding

Lockout-Tagout / Confined Space /
LOTO Observation Forms Complete /
Machine Guarding

Lockout-Tagout / Confined Space
Awareness

March

Bloodborne Pathogens
Accident & Injury Reporting / Universal &
E-Waste / Bulldozer Operation

Bloodborne Pathogens
Accident & Injury Reporting / Universal &
E-Waste

Bloodborne Pathogens
Accident & Injury Reporting / Universal &
E-Waste

Bloodborne Pathogens
Accident & Injury Reporting / Shop Rags

Bloodborne Pathogens
Accident & Injury Reporting / Universal &
E-Waste / HAZWOPER & RCRA

Bloodborne Pathogens
Accident & Injury Reporting

April

Emergency Response / Emergency
Action Plan / SWPPP & SPCC/
Mounting & Dismounting / Compactor
Operation / LF Emergency Action Plan

Emergency Response / Emergency
Action Plan /
SWPPP & SPCC
Mounting & Dismounting

Emergency Response / Emergency
Action Plan /
SWPPP & SPCC
Mounting & Dismounting

Emergency Response / Emergency
Action Plan /
SWPPP & SPCC
Mounting & Dismounting

Host Facility Emergency Response &
Action Plan /
Spill Response
Mounting & Dismounting

Emergency Response / Emergency Action
Plan

May

PPE and Seat Belt Policy / Safe Lifting /
Fall Protection (if applicable) / Heat
Stress / Chainsaw Safety / Towing Stuck

Vehicles / Excavator

PPE and Seat Belt Policy
Safe Lifting
Fall Protection (if applicable)
Heat Stress

PPE and Seat Belt Policy
Safe Lifting
Fall Protection (if applicable)
Heat Stress

PPE and Seat Belt Policy
Safe Lifting
Fall Protection (if applicable)
Heat Stress

PPE and Seat Belt Policy
Safe Lifting
Fall Protection (if applicable)
Heat Stress

Safe Lifting
Heat Stress

June

Fire Extinguisher Use / Fire Safety Plan
Equipment Fire Procedures
General / Sexual Harassment Policy / LF
Fire Procedures / General Safety
Program

Fire Extinguisher Use / Fire Safety Plan
Equipment Fire Procedures
General / Sexual Harassment Policy

Fire Extinguisher Use / Fire Safety Plan
Equipment Fire Procedures
General / Sexual Harassment Policy

Fire Extinguisher Use / Fire Safety Plan
Equipment Fire Procedures
General / Sexual Harassment Policy

Fire Extinguisher Use / Fire Safety Plan
Equipment Fire Procedures
General / Sexual Harassment Policy

Fire Extinguisher Use / Fire Safety Plan
General/Sexual Harassment Policy

July

Forklift Training
Bobcat Training / Radioactive Material /
Bird Control Training / Leachate
Breakout / Tip Policy / Communication /
Driver Safety / Off-loading Trucks / Cell

Forklift Training
Bobcat Training / Radioactive Material

Smith System Backing

Helper Safety / Vehicle Riding Positions /

Overhead Clearance / Radioactive
Material

Forklift Training
Bobcat Training / Lead Acid Batteries

Forklift Training
Bobcat Training / Cell Phone Use / Lead
Acid Batteries

Regulatory Contact Procedures

August

Welding Safety / Hot Work Permits
Flammable and Combustible Liquids
Unacceptable Waste / Hydrogen Sulfide
& Methane Safety

Welding Safety / Hot Work Permits
Flammable and Combustible Liquids
Unacceptable Waste

Welding Safety / Hot Work Permits
Flammable and Combustible Liquids
Unacceptable Waste

Welding Safety / Hot Work Permits
Flammable and Combustible Liquids
Unacceptable Waste

Welding Safety / Hot Work Permits
Flammable and Combustible Liquids
Unacceptable Waste

Unacceptable Waste

September

Workplace Violence / Stress
Management / CFC Training / LF Spill
Procedures / Excavation & Trenching /

Battery Disconnect Policy

Workplace Violence
Stress Management
CFC Training

Workplace Violence
Stress Management
CFC Training

Workplace Violence
Stress Management
CFC Training/Used Antifreeze

Workplace Violence / Stress
Management / Baler & Grinder Safety

Workplace Violence
Stress Management

October

Portable Power & Hand Tool Safety
Cold Stress / High Visibility Clothing /
Mounting, Dismounting & Landfill
Walking / Waste Inspection

Portable Power & Hand Tool Safety /
Electrical Safety /

Cold Stress / High Visibility Clothing /
Waste Inspection

Portable Power & Hand Tool Safety /
Electrical Safety /

Cold Stress / High Visibility Clothing /
Waste Inspection

Portable Power & Hand Tool Safety /
Electrical Safety /

Cold Stress / High Visibility Clothing /
Waste Inspection

Portable Power & Hand Tool Safety /
Electrical Safety /

Cold Stress / High Visibility Clothing /
Waste Inspection

Cold Stress / Electrical Safety / Waste
Inspection

November

Portable Ladder Safety / Cranes, Hoist,
Chains, Slings / Jacks & Jack Stands /
Slips, Trips & Falls / Blocking & Cribbing

Portable Ladder Safety
Cranes, Hoist, Chains, Slings
Jacks & Jack Stands / Slips, Trips &
Falls

Smith System "5-Keys" to Safe Driving
Smith System Backing / Slips, Trips &
Falls

Portable Ladder Safety
Cranes, Hoist, Chains, Slings
Jacks & Jack Stands / Slips, Trips &
Falls

Portable Ladder Safety
Cranes, Hoist, Chains, Slings / Slips,
Trips & Falls

General Office Safety / Slips, Trips & Falls

December

Facility & Equipment Inspection and

Documentation Procedures / Wheel

Berms & Stops / Asbestos / Special
Waste

Facility & Equipment
Inspection and Documentation
Procedures Asbestos / Special Waste

Facility & Equipment
Inspection and Documentation
Procedures Asbestos / Special Waste

Facility & Equipment
Inspection and Documentation
Procedures Asbestos / Special Waste /
Parts Washer

Facility & Equipment
Inspection and Documentation
Procedures / Production Waste & Needle
Safety (BD Locations) / Special Waste

Home & Office Holiday Safety

Last Updated: 2/27/2015

Calendar Year 2014
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JUNIPER RIDGE LANDFILL
CELL 11 DEVELOPMENT

1.0 CELL 11 SYSTEM OVERVIEW

Cell 11 is approximately 9.5 acres in size and is located east of the existing Cells 7 and 9.
Cell 11 is planned to be constructed in 2018 to be available for waste placement in 2019. The
Cell 11 liner system will consist of a composite primary liner, a leak detection system, and a

secondary liner. The composite primary liner will consist of the following components:

. An 80-mil high-density polyethylene (HDPE) textured geomembrane;
. A geosynthetic clay liner (GCL); and
. A 12-inch clay barrier soil layer (hydraulic conductivity (K) less than or equal to

1x107 cm/sec).

The leak detection system will consist of the following components:

° A 12-inch layer of sand (K > 1x107° cm/sec);

A network of 6-inch diameter perforated HDPE pipe;

A geocomposite drainage net; and

. A dedicated leak detection pump system.

The leak detection system has been designed to detect leaks, within 30 days. The secondary
liner will consist of a 60-mil HDPE textured geomembrane. Directly below the secondary liner
system will be 12 inches of clay with a hydraulic conductivity (K) less than or equal to 1x10”’

cm/sec.

The Cell 11 leachate collection system consists of a 12-inch layer of granular material with a
hydraulic conductivity greater than 5 x10° cm/sec, perforated HDPE laterals (minimum diameter
6 inches) and a perimeter transport pipe (minimum diameter 8 inches), stone pipe filters, and a
drainage geocomposite. The leachate collection system is a gravity drain system which flows to

the Cell 11 temporary collection sump and pump system located at the northeast corner of the
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cell. Clean outs are provided for the Cell 11 leachate laterals, and perimeter transport piping.
Existing Cell 7 and Cell 9 leachate header cleanouts will be extended from west to east across

Cell 11 to the perimeter berm to provide access to these pipes for cleaning.

The Cell 11 leachate pump system consists of a primary 5 horsepower pump located in the
bottom of the sump, and a secondary 5 horsepower pump located in the riser pipe on the
sideslope. The primary pump has the ability to pump design flows, while the secondary pump
serves as a backup pump to the primary pump. Both pumps are piped through a header system
to a dual-containment leachate force main located in the perimeter berm. The force main allows
the leachate to be pumped from the Cell 11 sump to the 921,000-gallon aboveground storage

tank for temporary storage prior to trucking the leachate off-site for treatment.

Liguids that collect in the Cell 11 leak detection layer drain to the leak detection sump, located
on the northeast side of the cell. The sump has a 1 horsepower pump that pumps liquids into
the leachate collection sump. The leak detection pump system is equipped with a flow meter

and sample port to monitor leak detection flows and water quality. The leak detection system

has the hydraulic capacity to transmit the predicted flows associated with the Expansion’s

primary liner action leakage rate and rapid and large leakage rate.

20 CELL 11 DEVELOPMENT

Initial conditions prior to waste placement into Cell 11 is shown on Figure 1. After the initial
placement of the 5-foot soft/ frost protection layer within Cell 11, waste placement and
operations of Cell 11 will be performed in accordance with the operating procedures contained
in Section 7.0 of the Operations Manual. The various phases of waste placement are shown on
Figures 2 through 6. Associated operational details such as the cell access road ramp,
perimeter berm intermediate cover, leachate collection inlet, temporary up-slope stormwater
diversion berm, temporary mid-slope intermediate berm, chimney drain, downspout, and plunge
pool are shown on Figures E-1, E-2 and E-3 in Appendix E. Access to the cell will initially be
from the north end of Cell 11 and will be constructed over the perimeter berm as detailed on
Figure E-2.
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Portions of Cell 11 waste placement will piggy-back onto the eastern waste slope of Cells 7 and
9. Prior to filling against the eastern sideslope of the existing cells, temporary cover materials
will be removed to the height of the next waste lift and up-slope stormwater diversion berms will
be constructed to divert clean stormwater runoff away from the active operating area as detailed
on Figure E-2. During the initial waste placement, operations along the perimeter of Cell 11 the
waste will be placed as shown in the detail on Figure E-2 to allow infiltration and stormwater that
comes in contact with exposed waste into the perimeter drainage stone or sand. This area will
become a temporary stormwater drainage ditch when the intermediate geomembrane cover is
installed on the first stage which will direct stormwater to perimeter berm down spouts and
plunge pools shown on Figure 1. As the soft layer is placed, chimney drains will be installed at
the locations shown on Figure 1 to increase the draining capacity of the waste mass. The
chimney drains will be constructed of tire shreds and piping through the 5-foot soft waste layer

only to minimize the gas emissions from these structures.

Waste placement operations in Cell 11 will progress until Stage 1 grades are achieved as
shown on Figure 2. At the completion of the filling of Stage 1 and prior to Stage 2 filling, mid-
slope intermediate berms, leachate transport piping and leachate collection inlets will be located
as shown on Figure 3. Horizontal gas collection trenches will be installed and connected to the
site’s gas management infrastructure and intermediate geomembrane cover will be placed on
the sideslopes of Stage 1. Runoff from the intermediate geomembrane covering the sideslopes
of Stage 1 will flow via a temporary stormwater ditch to ditches constructed along the inside
edge of the perimeter berm of Cell 11 as previously described. The runoff will then be conveyed
by way of perimeter downspouts to the stormwater structures located outside of the cell. The
perimeter downspout locations are shown on Figure 3 and will be constructed of geomembrane

and will include a riprap plunge pool at the bottom of the slope.

Operational controls and waste filling will progress for Stages 2, 3, 4, and 5 (as shown on
Figures 3, 4, 5, and 6 respectively). As the waste elevation approaches the final elevation in
each stage the mid-slope intermediate berms, leachate transport piping, leachate collection
inlets, landfill gas infrastructure and intermediate geomembrane cover are installed to be ready
for the operation of the next stage. The filling of Stages 2, 3, 4, and 5 will include the

construction of the landfill access road which incorporates 2-foot high berms on the outside
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edge of the road and a 2-foot deep stormwater ditch on the inside edge of the road and graded
as shown on Figures 2 through 6. The waste below the landfill access road and any berms
constructed of waste must be a high shear strength waste such as construction and demolition
debris. High strength waste is defined as waste with adequate strength that it can be piled while
maintaining sideslopes of 1 horizontal to 1 vertical. High strength wastes would not include

materials such as sludges or other high moisture content materials.

The stormwater ditch along the roadway in the previously filled stages will be lined with
temporary geomembrane cover. The stormwater ditch will direct clean runoff from the upper
part of the covered landfill via culverts to the lower portion of the landfill where it is directed to
the roadside ditch located along the perimeter access road. Upon completion of the cell
development stages of Cell 11, intermediate cover will be in place over the entire waste surface

of the developed area and maintained until the final cover is constructed over this area.

3.0 LANDFILL GAS INFRASTRUCTURE PLACEMENT

The landfill gas infrastructure will be placed as described in Appendix J of the Operations
Manual and as shown on the Cell 11 Landfill Gas System Expansion Drawings in Appendix D of

the Operations Manual.

2015Casella-Cell11-Dev.docx
Sevee & Maher Engineers, Inc.
July 2015



\\Nserver\cfs\Casella\OldTownLandfill\Cell11\Acad\Figures\C11-CELLDEV.dwg, 6/22/2015 6:18:44 AM, sjm

/ll

%

f
\

=
5

\

—_ 1 C—

—_—

\/

®

r‘
(P—]

TEM PORARY CELL BERM

/ (/e
8 DIA CULVERTS

\
(TEMPORARY)

— N
— — — — - o
= \2/
N> |

)/,,/Z(/////,s i w
//18 DIA CULVERTS]
W

s\ |

CELL TIE=IN CLEANING VAULT (TYP)

PUMP STATI\(\)\N\\‘X\\

LEACHATE COLLECTION SUMP

OVERHEAD ELECTRIC (TYP)
LITTER FENCE (TYP)
VALVE AND METER PIT

LEACHATE PIPE

18" DIA CULVERT CLEANOUT (TYT’)

/ww/
/
Tm

(TEMPORARY)
H — OHE. )03 — — HE o / \
210— : — SM=575 : 24°G
ACCE 5 4"GC———— L
JL ZPERNETER. ACCESO{RORD o — A = -
= = E P — " 3
- C = O LU
L1
/ . ACCESS RAMP /% o
> SEE FIGURE E-2 8" DIA SDR 11
Ve e © PERF HDPE PIPE
rL /
5 CHANNEL %/ / EXTEND CELL 7 AND PLUNGE POOL (TYP)
(TYP) & 15 6"LC /% CELL 9 CLEANOUTS SEE FIGURE E—3
9 K
| /” WA v "% BASE GRADE (TYP)
" / oC
% 6” DIA SDR 11 3 | 5.0

——
>\

]

N

0¢

LEGEND

AREA WITH GEOMEMBRANE INTERMEDIATE COVER
EXISTING LEACHATE COLLECTION PIPING

CLEAN STORMWATER DITCH AND DIRECTION OF FLOW
PERIMETER BERM DOWNSPOUT

CHIMNEY DRAIN

CATCH BASIN AND CULVERT WITH RIPRAP APRON
CULVERT WITH RIPRAP APRON

DWG: C11—CELLDEV

LMN: INITIAL CTB: SME-STD REV: 6/22/2015 |

PERF HDPE PIPE

TEMPORARY UP—SLOPE
i STORMWATER DIVERSION BERM
SEE FIGURE E-2
SLOPE_4%

CELL 11 LINER LIMIT (TYP)

CHIMNEY DRAIN (TYP)
SEE FIGURE E-3

\EXISTINC LANDFILL FINAL

WASTE GRADES (TYP)

NOTES:

1. TOPOGRAPHY SHOWN OUTSIDE THE LIMIT OF LANDFILL FROM AERIAL SURVEY
& PHOTO, NORRIDGEWOCK, MAINE. PHOTO DATE 12/31/14.

BASEGRADES WITHIN CELL 11 LIMITS REPRESENT BASE GRADES PRIOR TO
PLACEMENT OF THE IMPORTED CLAY LAYER AND CONSTRUCTION OF LINER
SYSTEM.

3. JUNIPER RIDGE LANDFILL IS AN ACTIVE LANDFILL FACILITY AND TOPOGRAPHY
WITHIN ACTIVE LIMITS OF CELL ARE SUBJECT TO CHANGE.

4. A FIVE FOOT/SOFT LAYER/FROST PROTECTION LAYER SHALL BE PLACED > 0
OVER THE LEACHATE COLLECTION SYSTEM

FIGURE 1
CELL 11 DEVELOPMENT
INITIAL CONDITIONS
JUNIPER RIDGE LANDFILL
OLD TOWN, MAINE

SME . __
Sevee & Maher Engineers, Inc.

ENVIRONMENTAL * CIVIL = GEOTECHNICAL - WATER + COMPLIANCE

150 FEET




\\Nserver\cfs\Casella\OldTownLandfill\Cell11\Acad\Figures\C11-CELLDEV.dwg, 6/22/2015 6:19:52 AM, sjm

<7

=Nh

PUMP STATION (TYP)

N

TEMPORARY 18" HDPE /~LEACHATE FORCE MAIN
CULVERT

A LW
STAGE 1 ACCESS

/
_— LITTER FENCE (TYP)

M -

W SEE FIGURE E-3
[/~ _——STAGE 1 OPERATIONAL

_— \_
LEACHATE PIPE
CLEANOUT (TYP)

ﬁ\

PLUNGE POOL (TYP)

GRADES (TYP)

X
L/ 214 _4ZQ

wa—

—=— ML 7
- k PERIMETER ACCESS ROADY

—~

CHANNEL
(TypP)—

—01¢

LEGEND
AREA WITH GEOMEMBRANE INTERMEDIATE COVER
——LC—— EXISTING LEACHATE COLLECTION PIPING
—_— CLEAN STORMWATER DITCH AND DIRECTION OF FLOW
' PERIMETER BERM DOWNSPOUT
® CHIMNEY DRAIN
g— CATCH BASIN AND CULVERT WITH RIPRAP APRON

CULVERT WITH RIPRAP APRON
CELL ACCESS ROAD

DWG: C11—CELLDEV

LMN: STAGE 1 CTB: SME-STD REV: 6/22/2015 |

" RIPRAP | berb‘

25

SLOPE 4%

AND PLUNGE POOL (TYP)

(
\ \ PERIMETER BERM DOWNSPOUT
SEE FIGURE E-3

NOTES:

1.

N

o

TOPOGRAPHY SHOWN OUTSIDE THE LIMIT OF LANDFILL FROM AERIAL SURVEY
& PHOTO, NORRIDGEWOCK, MAINE. PHOTO DATE 12/31/14.

BASEGRADES WITHIN CELL 11 LIMITS REPRESENT BASE GRADES PRIOR TO
PLACEMENT OF THE IMPORTED CLAY LAYER AND CONSTRUCTION OF LINER
SYSTEM.

JUNIPER RIDGE LANDFILL IS AN ACTIVE LANDFILL FACILITY AND TOPOGRAPHY
WITHIN ACTIVE LIMITS OF CELL ARE SUBJECT TO CHANGE.

—2 BGA”T/' } /
/ 136 /
Vo]

AT
s»OPE

TEMPORARY UP—-SLOPE STORMWATER
DIVERSION BERM (TYP)
SEE FIGURE E-2

EXISTING LANDFILL FINAL
WASTE GRADES (TYP)

FIGURE 2

CELL 11 DEVELOPMENT

STAGE 1

JUNIPER RIDGE LANDFILL
OLD TOWN, MAINE

75 0 150 FEET

SME . __

Sevee & Maher Engineers, Inc.

ENVIRONMENTAL * CIVIL = GEOTECHNICAL - WATER + COMPLIANCE




\\Nserver\cfs\Casella\OldTownLandfill\Cell11\Acad\Figures\C11-CELLDEV.dwg, 6/22/2015 6:20:15 AM, sjm

PUMP STATION (TYP)

wa—

—=— ML —7
7/~ ZPERIMETER ACCESS ROADJ.

p—— A
STAGE 2 ACCESS LEACHATE PIPE SEE FIGURE E—2
YW et LEACHATE P
TEMPORARY 18 LEACHATE FORCE MAIN INTERM—ET)IATE\%J GRADES (TYP)
HDPE CULVERT LTTER FENCE (TYP) COVER (TYP) L\ A
\/_/ /
g2jo ™~ /

L A=""
TEMPORARY MID SLOPE
INTERMEDIATE BERM (TYP)

)\ ~
STAGE 2 OPERATIONAL PLUNGE POOL (TYP)
~SEE FIGURE E-3 |

214 4212 Y

e il S — : ——X

—F —

= 5

(90 S
RIPRAP
CHANNEL

—01¢

(TYP)—=

20
=

/]

NN

LEGEND
AREA WITH GEOMEMBRANE INTERMEDIATE COVER
——LC—— EXISTING LEACHATE COLLECTION PIPING
—_— CLEAN STORMWATER DITCH AND DIRECTION OF FLOW
' PERIMETER BERM DOWNSPOUT
® CHIMNEY DRAIN

g— CATCH BASIN AND CULVERT WITH RIPRAP APRON
¥} CULVERT WITH RIPRAP APRON
""" CELL ACCESS ROAD

DWG: C11—CELLDEV LMN: STAGE 2 CTB: SME-STD REV: 6/22/2015 |

NOTES:

1.

TOPOGRAPHY SHOWN OUTSIDE THE LIMIT OF LANDFILL FROM AERIAL SURVEY
& PHOTO, NORRIDGEWOCK, MAINE. PHOTO DATE 12/31/14.

BASEGRADES WITHIN CELL 11 LIMITS REPRESENT BASE GRADES PRIOR TO
PLACEMENT OF THE IMPORTED CLAY LAYER AND CONSTRUCTION OF LINER
SYSTEM.

JUNIPER RIDGE LANDFILL IS AN ACTIVE LANDFILL FACILITY AND TOPOGRAPHY
WITHIN ACTIVE LIMITS OF CELL ARE SUBJECT TO CHANGE.

¢ M

2 O°

DIVERSION BERM
SEE FIGURE E-2

TEMPORARY UP—-SLOPE STORMWATER

(TYP)

\EXISTING LANDFILL FINAL

WASTE GRADES (TYP)

75 0

150 FEET

_—

LEACHATE COLLECTION
INLET AND PIPING (TYP)
SEE FIGURE E-2

FIGURE 3
CELL 11 DEVELOPMENT
STAGE 2
JUNIPER RIDGE LANDFILL
OLD TOWN, MAINE

SME . __
Sevee & Maher Engineers, Inc.

ENVIRONMENTAL * CIVIL = GEOTECHNICAL - WATER + COMPLIANCE




\\Nserver\cfs\Casella\OldTownLandfill\Cell11\Acad\Figures\C11-CELLDEV.dwg, 6/22/2015 6:20:48 AM, sjm

=Nh

PUMP STATION (TYP)

N

TEMPORARY 18" HDPE /~LEACHATE FORCE MAIN
CULVERT _—
LITTER FENCE (TYP)

ﬂtf

_— \_
LEACHATE PIPE
CLEANOUT (TYP)

INTERM—ET)I/KTE\%J\

COVER (TYP) |
@) > ~_ / ﬁ\
= /i/ SERMETER ACCESS ROADJ
5 ——X —7 ==
: ////
50
//// 2
© ARIPRAP 270
CHANNEL| " = } L
(TYP) | ~

C e
TEMPORARY MID SLOPE
INTERMEDIATE BERM (TYP)
SEE FIGURE E-2

STAGE 3 OPERATIONAL PLUNGE POOL (TYP)

II
GRADES (TYP) SEE FIGURE E-3

L// 21 4; 20— _ D )

—_—

ES
x\\
(@)

250

/]

= IN|
S —" N
SN S— _— — ° (@]
10—
N
\ \
R
gy A
\/ \
) “f)}/\
AN T
LEGEND
AREA WITH GEOMEMBRANE INTERMEDIATE COVER
——LC—— EXISTING LEACHATE COLLECTION PIPING
- e CLEAN STORMWATER DITCH AND DIRECTION OF FLOW
' PERIMETER BERM DOWNSPOUT
® CHIMNEY DRAIN
g CATCH BASIN AND CULVERT WITH RIPRAP APRON

CULVERT WITH RIPRAP APRON
CELL ACCESS ROAD

DWG: C11—CELLDEV

LMN: STAGE 3 CTB: SME-STD REV: 6/22/2015 |

/

SLOPE 4%

NOTES:

1. TOPOGRAPHY SHOWN OUTSIDE THE LIMIT OF LANDFILL FROM AERIAL SURVEY
& PHOTO, NORRIDGEWOCK, MAINE. PHOTO DATE 12/31/14.

2. BASEGRADES WITHIN CELL 11 LIMITS REPRESENT BASE GRADES PRIOR TO
PLACEMENT OF THE IMPORTED CLAY LAYER AND CONSTRUCTION OF LINER
SYSTEM.

3. JUNIPER RIDGE LANDFILL IS AN ACTIVE LANDFILL FACILITY AND TOPOGRAPHY
WITHIN ACTIVE LIMITS OF CELL ARE SUBJECT TO CHANGE.

\ H

i
|
LSTAGE 3 ACCE
” /
24 DI A CULVERT

DIVERSION BERM (TYP)
\SEE FIGURE E-2
EXISTING LANDFILL FINAL

LEACHATE COLLECTION
INLET AND PIPING (TYP)
SEE FIGURE E-2

TEMPORARY UP-SLOPE STORMWATER

WASTE GRADES (TYP)

FIGURE 4
CELL 11 DEVELOPMENT
STAGE 3
JUNIPER RIDGE LANDFILL
OLD TOWN, MAINE

SME . __
Sevee & Maher Engineers, Inc.

ENVIRONMENTAL * CIVIL = GEOTECHNICAL - WATER + COMPLIANCE

75 0 150 FEET




W

i =N \

PUMP STATION (TYP) \

N

—

TEMPORARY MID SLOPE
INTERMEDIATE BERM (TYP)

AV
@ S TEMPORARY 18" HDPE LEACHATE FwN EE@%HQSET PITF;IE) SEE FIGURE E-2
CULVERT 40 ol
i LITTER FENCE (TYP) _~,,<,\ ) STAGE 4 OPERATIONAL ,PLUNGE POOL (TYP)
S /) — INTERMEINATELH GRADES (TYP) 'SEE FIGURE E-3
= COVER (TYP))~\ i___f/~f//;M~;;%ﬁﬁ?’////
@ <7 210: ™~ / =

210 = 7 & D

0 7
PERIME IER _ACCESS ROAD

|
: S = T % —
C R l ]
¢
¢
¢
¢

D
RIPRAP
CHANNEL
(TYP)

—_—
—

340

S 24" DIA CULVERT— /
| 350—

> \ STAGE 4 ACCESS

J\\§ \ 61 /
: Tf

B 4
- 3 e —
\\\\ E\\\¢jﬂ\> WASTE GRADES (TYP)
\ Z
/N i ,

LEACHATE COLLECTION
INLET AND PIPING (TYP)
SEE FIGURE E-2

TEMPORARY UP—-SLOPE STORMWATER
DIVERSION BERM (TYP)
SEE FIGURE E-2

\\Nserver\cfs\Casella\OldTownLandfill\Cell11\Acad\Figures\C11-CELLDEV.dwg, 6/22/2015 6:21:21 AM, sjm

LEGEND
- NOTES: FIGURE 5
AREA WITH GEOMEMBRANE INTERMEDIATE COVER CELL 11 DEVELOPMENT
1. TOPOGRAPHY SHOWN OUTSIDE THE LIMIT OF LANDFILL FROM AERIAL SURVEY STAGE 4
——LC—— EXISTING LEACHATE COLLECTION PIPING & PHOTO, NORRIDGEWOCK, MAINE. PHOTO DATE 12/31/14. JUNIPER RIDGE LANDFILL
— = CLEAN STORMWATER DITCH AND DIRECTION OF FLOW
2. BASEGRADES WITHIN CELL 11 LIMITS REPRESENT BASE GRADES PRIOR TO OLD TOWN, MAINE
 / PERIMETER BERM DOWNSPOUT PLACEMENT OF THE IMPORTED CLAY LAYER AND CONSTRUCTION OF LINER
® CHIMNEY DRAIN SYSTEM.
g—=  CATCH BASIN AND CULVERT WITH RIPRAP APRON 3. JUNIPER RIDGE LANDFILL IS AN ACTIVE LANDFILL FACILITY AND TOPOGRAPHY SME
g@—3  CULVERT WITH RIPRAP APRON WITHIN ACTIVE LIMITS OF CELL ARE SUBJECT TO CHANGE. P N
_____ CELL ACCESS ROAD 75 0 150 FEET Sevee & Maher Engineers, Inc.
ENVIRONMENTAL * CIVIL ©+ GEOTECHNICAL < WATER * COMPLIANCE
DWG: C11—-CELLDEV LMN: STAGE 4 CTB: SME-STD REV: 6/22/2015 |




\\Nserver\cfs\Casella\OldTownLandfill\Cell11\Acad\Figures\C11-CELLDEV.dwg, 6/22/2015 6:21:48 AM, sjm

DWG: C11—CELLDEV

\\\\\\\\\\\\\\L/
PUMP STATION (TYP)

% N

S TEMPORARY 18" HDPE™ /~LEACHATE FORCE MAIN
CULVERT

. U
LEACHATE PIPE
CLEANOUT (TYP)

LITTER FENCE (TYP)

MPLUNGE PoOL (TYP)

SEE FIGURE E-3

. > \

214 — 212 R

//
/) \—— INTERMEDIATE
COVER (TYP)
O —
2 <7 210 ~

A\ VO
‘i[ :< o
E ‘h
LEGEND
AREA WITH GEOMEMBRANE INTERMEDIATE COVER
——LC—— EXISTING LEACHATE COLLECTION PIPING
—_— CLEAN STORMWATER DITCH AND DIRECTION OF FLOW
' PERIMETER BERM DOWNSPOUT
® CHIMNEY DRAIN
g CATCH BASIN AND CULVERT WITH RIPRAP APRON

CULVERT WITH RIPRAP APRON
CELL ACCESS ROAD

LMN: STAGE S CTB: SME-STD REV: 6/22/2015 |

\ INTERMEDIATE BERM (TYP)

-
270 —> '
L PPERIME TER. AGCESS ROAD
208 b —
(SQ
RIPRAP |
CHANNEL a\>
(TYP) =
2 QN : - T12o” L -
3 \§ 24” DIA CULVERT=Y
\:::— E
\xz/
\ {— TEMPORARY MID SLOPE STAGE 5 OPERATIONAL

SEE FIGURE E-2

560

GE 4 ACCESS———

S

TEMPORARY UP-SLOPE
DIVERSION BERM (TYP)
NOTES:

TOPOGRAPHY SHOWN OUTSIDE THE LIMIT OF LANDFILL FROM AERIAL SURVEY & PHOTO,
NORRIDGEWOCK, MAINE. PHOTO DATE 12/31/14.

BASEGRADES WITHIN CELL 11 LIMITS REPRESENT BASE GRADES PRIOR TO PLACEMENT OF THE
IMPORTED CLAY LAYER AND CONSTRUCTION OF LINER SYSTEM.

3. JUNIPER RIDGE LANDFILL IS AN ACTIVE LANDFILL FACILITY AND TOPOGRAPHY WITHIN ACTIVE
LIMITS OF CELL ARE SUBJECT TO CHANGE.

75 0

GRADES (TYP) /

LEACHATE COLLECTION
INLET AND PIPING (TYP)
SEE FIGURE E-2

\EXISTING LANDFILL FINAL
WASTE GRADES (TYP)

STORMWATER

FIGURE 6
CELL 11 DEVELOPMENT
STAGE 5
JUNIPER RIDGE LANDFILL
OLD TOWN, MAINE

SME .
Sevee & Maher Engineers, Inc.

ENVIRONMENTAL * CIVIL = GEOTECHNICAL - WATER + COMPLIANCE

150 FEET




PREPARED FOR:

CELL 11 LANDFILL GAS SYSTEM EXPANSION DRAWINGS

—-—7)

\ ‘

\
i “/ 1 A
\

) ‘

—
[
APPROXIMATE SITE
LOCATION

FROM: USGS TOPOGRAPHIC MAP- OLD TOWN, MAINE (1988)

SCALE: 1"=1000'

NEVW ENGLAND WASTE SERVICES

NEWSME LANDFILL OPERATIONS, LLC

JUNIPER RIDGE LANDFILL
OLD TOWN, MAINE

JUNIPER RIDGE LANDFILL
OLD TOWN, MAINE
JUNE 2015

FREPARED BY:

SHEET INDEX

SHEET 1

SHEET 2

SHEET 3

SHEET 4

SHEET 5

SHEET 6

SHEET 7

SHEETS 8-11

SANBORN

EXISTING CONDITIONS PLAN

LFG INFRASTRUCTURE DEVELOPMENT PLAN
LFG INFRASTRUCTURE DEVELOPMENT PLAN
LFG INFRASTRUCTURE DEVELOPMENT PLAN
LFG INFRASTRUCTURE DEVELOPMENT PLAN
LFG INFRASTRUCTURE DEVELOPMENT PLAN
CROSS SECTION

DETAILS

"

x
7,

e 83,

Wy,

W

-STAGE 1

- STAGE 2

- STAGE 3

- STAGE 4

-STAGE 5

ISSUED FOR
MAINE DEP APPROVAL
AND CONSTRUCTION

6/24/15

HEAD

20 FOUNDRY STREET, CONCORD, NEW HAMPSHIRE 03301

(603) 229-1900

FAX (603) 229-1919




© 2015 SANBORN, HEAD & ASSODIATES, INC.

“‘\Kj‘\\\\\\ |

il

NP

1471 \%f
4
&

N

.

)

N

i\

et
R
P ead I
o =
e X
\ i 2 R
i |
QS
Q

\\
W

-

;

\

\\

\ SR
_dRe \\
—

\;\ N

I
)

i S £ ==‘E=i /J}‘ /'
ol G e e =
i e
“ =

/

=

Il
s

!

—

in

I
I
|

1
/

.
/
/

U
]
i

K

I

it

'
7y
¥ )@

.
[

m
I
i
/]

7/
_4/
|

I

i

/

i
l
\

I
V)

/
/

/

/

/
iy

/
]

il
7

\

[

il

0j
1

) e
~a—cT-a27 ." iy

/

)

7
)

f

h

)

i

il

/ 5\/ 7
. ,ﬁ_ = :

'.[/// 4 2 E’ //}

i

i

)

7

7

M

3

i

b/

Y

I

LIMIT OF WASTE CONTAINMENT

LANDFILL GAS CONVEYANCE PIPE

LANDFILL GAS COLLECTION TRENCH
(PERFORATED PIPE)

LANDFILL GAS EXTRACTION WELL

COLLECTION TRENCH

COLLECTION TRENCH

LEACHATE COLLECTION PIPE CLEANOUT
LEACHATE COLLECTION INLET

LANDFILL GAS EXTRACTION WELLHEAD

. THE EXISTING LANDFILL GAS EXTRACTION SYSTEM INFRASTRUCTURE FEATURES SHOWN
ARE BASED ON A COMBINATION OF DESIGN AND AS-BUILT DOCUMENTATION AVAILABLE TO
SANBORN, HEAD & ASSOCIATES, INC. (SANBORN HEAD). ACTUAL LOCATIONS OF INDIVIDUAL
FEATURES MAY BE DIFFERENT THAN SHOWN.

L BASE MAP PREPARED BY AERIAL SURVEY & PHOTO INC., OF NORRIDGEWOCK, MAINE.
PHOTO DATE DECEMBER 31, 2014. VERTICAL DATUM: BRASS PLUG AT PUMP STATION.
HORIZONTAL DATUM: MAINE STATE COORDINATES EAST ZONE NAD 83. GROUND CONTROL
BY PLISGA & DAY LAND SURVEYORS, BANGOR, MAINE.

ISSUED FOR
MAINE DEF APPROVAL
AND CONSTRUCTION

SANBORN M” HEAD

7Y

iy,
x My,

~

g o8

e

s

=
o
=

DRAWN BY: R.CLAY
DESIGNED BY: R.CLAY
REVIEWED BY: E.STEINHAUSER
PROJECT MGR: R. CLAY

PIC: E. STEINHAUSER
DATE: JUNE 2015

CELL 11 LFG SYSTEM EXPANSION DRAWINGS
JUNIPER RIDGE LANDFILL

OLD TOWN, MAINE

PROJECT NUMBER:

2536.27

EXISTING CONDITIONS PLAN

SHEET NUMBER:

1 OF11




© 2015 SANBORN, HEAD & ASSODIATES, INC.

IMAGES: VARANDOLPHIEMWIZ010 Engineering Templatesisanbom_head_spotpg

[ E——y

QICONCORDIZS36 201 TaskeICELL 7-LFGIXREF 20 100301 L FG-ASBULT S0
7
7

XREFS: QICONCORDIZS3 201TasksICELL 7-LFGWREFSSTAGE-Ldvg

250092535 27\Graphcs FlesICADICal 11 LFGIC-0207 v

S
/}///

—

lln---

CONNECT WITH
WYE FITTING

PROPOSED

CELL 11

& /

NOTES:

1. REFERTO SHEET 1 FOR ADDITIONAL NOTES AND LEGEND.

2. PROPOSED GRADES FOR CELL 11 STAGE 1 WERE OBTAINED FROM A DRAWING PROVIDED
ELECTRONICALLY BY SEVEE & MAHER, (SME) INC. OF CUMBERLAND, MAINE, TITLED

"CELLDEV-CELL11-STAGE1.DWG", RECEIVED ON MAY 22, 2015.

3.  GRADES SHOWN WITHIN THE EXISTING LANDFILL REPRESENT ANTICIPATED EXISTING
GRADES DURING CELL 11 FILLING AND WERE PROVIDED TO SANBORN HEAD BY SME.

4. ACTUAL GRADES MAY DIFFER FROM GRADES SHOWN ON DRAWINGS AT THE TIME OF
CONSTRUCTION.

5. THIS PLAN ILLUSTRATES THE PROPOSED MODIFICATIONS TO THE LANDFILL GAS EXTRACTION
SYSTEM. ACTUAL LOCATION OF WELLS, PIPE, AND VALVES MAY CHANGE DEPENDING ON SITE

CONDITIONS AND CONSTRAINTS DURING CONSTRUCTION.
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REFER TO SHEET 1 FOR ADDITIONAL NOTES AND LEGEND.

2. PROPOSED GRADES FOR CELL 11 STAGE 2 WERE OBTAINED FROM A DRAWING PROVIDED
ELECTRONICALLY BY SEVEE & MAHER, (SME) INC. OF CUMBERLAND, MAINE, TITLED
"CELLDEV-CELL11-STAGE2.DWG", RECEIVED ON MAY 22, 2015.

, 3. GRADES SHOWN WITHIN THE EXISTING LANDFILL REPRESENT ANTICIPATED EXISTING
/ GRADES DURING CELL 11 FILLING AND WERE PROVIDED TO SANBORN HEAD BY SME.
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2. PROPOSED GRADES FOR CELL 11 STAGE 3 WERE OBTAINED FROM A DRAWING PROVIDED

ELECTRONICALLY BY SEVEE & MAHER, (SME) INC. OF CUMBERLAND, MAINE, TITLED
"CELLDEV-CELL11-STAGE3.DWG", RECEIVED ON MAY 22, 2015.

3. GRADES SHOWN WITHIN THE EXISTING LANDFILL REPRESENT ANTICIPATED EXISTING
GRADES DURING CELL 11 FILLING AND WERE PROVIDED TO SANBORN HEAD BY SME.
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PROPOSED GRADES FOR CELL 11 STAGE 4 WERE OBTAINED FROM A DRAWING PROVIDED
ELECTRONICALLY BY SEVEE & MAHER, (SME) INC. OF CUMBERLAND, MAINE, TITLED

"CELLDEV-CELL11-STAGE4.DWG", RECEIVED ON MAY 22, 2015.

GRADES SHOWN WITHIN THE EXISTING LANDFILL REPRESENT ANTICIPATED EXISTING
GRADES DURING CELL 11 FILLING AND WERE PROVIDED TO SANBORN HEAD BY SME.

ACTUAL GRADES MAY DIFFER FROM GRADES SHOWN ON DRAWINGS AT THE TIME OF

CONSTRUCTION.

THIS PLAN ILLUSTRATES THE PROPOSED MODIFICATIONS TO THE LANDFILL GAS EXTRACTION
SYSTEM. ACTUAL LOCATION OF WELLS, PIPE, AND VALVES MAY CHANGE DEPENDING ON SITE

CONDITIONS AND CONSTRAINTS DURING CONSTRUCTION.
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PROPOSED GRADES FOR CELL 11 STAGE 5 WERE OBTAINED FROM A DRAWING PROVIDED
ELECTRONICALLY BY SEVEE & MAHER, (SME) INC. OF CUMBERLAND, MAINE, TITLED
"CELLDEV-CELL11-STAGE5.DWG", RECEIVED ON MAY 22, 2015.

GRADES SHOWN WITHIN THE EXISTING LANDFILL REPRESENT ANTICIPATED EXISTING
GRADES DURING CELL 11 FILLING AND WERE PROVIDED TO SANBORN HEAD BY SME.

ACTUAL GRADES MAY DIFFER FROM GRADES SHOWN ON DRAWINGS AT THE TIME OF
CONSTRUCTION.

THIS PLAN ILLUSTRATES THE PROPOSED MODIFICATIONS TO THE LANDFILL GAS EXTRACTION
SYSTEM. ACTUAL LOCATION OF WELLS, PIPE, AND VALVES MAY CHANGE DEPENDING ON SITE
CONDITIONS AND CONSTRAINTS DURING CONSTRUCTION.
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NOTES: WELL SCHEDULE ]
1. ALL HDPE PIPE SHALL BE SDR-17, UNLESS OTHERWISE NOTED. WELL BOTTOM OF TOP OF TOTAL WELL BOTTOM OF TOP OF WELL SCREEN TOP OF CASING
DESIGNATION NORTHING EASTING WASTE EXISTING DEPTH WELL SCREEN SCREEN LENGTH ELEV.
2. ALL SOLID HDPE PIPE SHALL BE BUTT-FUSION WELDED UNLESS OTHERWISE (FT) WASTE (FT) (FT) (FT) (FT) (FT) (FT)
INDICATED OR AN ALTERNATIVE IS APPROVED BY THE ENGINEER. GW-026 4789222 926825.3 217.1 349.1 116.9 232.1 3341 101.9 3521
3. COVER SOLID HDPE PIPE ON LANDFILL SLOPES WITH MINIMUM 2 FEET OF SOIL GW-033 478769.9 926542.9 2148 380.4 1506 229.8 365.4 1356 3834
AND STABILIZE AGAINST EROSION. GW-034 4787715 926716.1 2143 364.4 135.1 2293 349.4 1201 367.4
a 4. PIPE PERFORATED WITH SLOTS %" TO %" WIDE BY 8" LONG. FOUR SLOTS PER GW-035 478796.8 926909.2 2176 339.1 106.6 2326 324.1 916 342.1
v WELLHEAD ASSEMBLY ROW SPACED 90° APART, WITH ADJACENT ROWS OFFSET BY 45°. GW-042 478629.0 926643.7 212.0 376.0 149.0 2270 361.0 134.0 379.0
GW-043 478630.6 926816.9 2135 350.6 1311 2285 344.6 116.1 362.6
WELL SCHEDULE NOTES: GW-044 478631.1 926990.1 2153 3322 101.8 230.3 317.2 86.8 335.2
1. LFG EXTRACTION WELLS SHALL BE INSTALLED WITHIN ONE FOOT OF LISTED GW-051 478479.8 9267317 2108 8727 1468 2258 3577 1318 8757
LOCATIONS. GW-052 478480.9 926903.9 2147 356.4 126.7 2297 3414 1117 359.4
2. ATEMPORARY BENCHMARK WITH ELEVATION SHALL BE ESTABLISHED AT EACH WELL GW-053 478482.6 9270798 2145 3206 1.1 2295 3056 761 3236
PRIOR TO DRILLING. GW-060 478330.7 926819.7 209.7 369.4 144.7 224.7 354.4 129.7 3724
3. 15FEET OF SOLID RISER IS TO BE PROVIDED BELOW INTERMEDIATE COVER GRADES. GW-061 478332.7 926992.9 2118 3530 1261 2268 3380 11 3%6.0
THE INTENT IS TO PROVIDE 3 FEET OF STICK UP ABOVE FILL GRADES. GW-062 478326.0 927153.1 2132 315.0 86.8 228.2 300.0 718 318.0
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APPENDIX E

TYPICAL OPERATIONAL DEVELOPMENT DETAILS



1 LAYER x 4 WIDE |

7
DRAINAGE GEOCOMPOSITE FINAL WASTE GRADE
6” TOPSOIL, SEED AND MULCH- AT TOP OF SLOPE

FINAL COVER SYSTEM

12" VEGETATIVE SOIL
12" DRAINAGE SAND
— 40 MIL LLDPETEXTURED GEOMEMBRANE
— 24" SOIL BARRIER LAYER

1[0

COVER SYSTEM
ANCHOR TRENCH

3.5

~WASTE~

3

2.5 COMPACTED CLAY
2’ WASTE SETBACK
~WASTE~ 1
g’
|

NTS

1" MINIMUM COVER NTS
OVERLAP GCL 3’ INTO EXISTING EXPANSION
CELL AND SEAM PRIMARY GEOMEMBRANE
6" VEGETATIVE SOIL TO EXISTING PRIMARY GEOMEMBRANE
/ 12" TILL SOIL BARRIER LAYER SEAM SECONDARY GEOMEMBRANE TOGETHER
2 BACK FILL ANCHOR TRENCH WITH
COMPACTED CLAY IN <12" LIFTS ”Eigg\qul oo FOLD EXISTNC
3 ~WASTE~ LAYERS BACK TO CONNECT
U
. EXISTING
0 EXPANSION CELL PROPOSED
EXTEND GEOMEMBRANE COVER HIHBHDRRH AV A ) EXPANSION CELL
1" ALONG BASE 2 WASTE SETBACK —~| |~ —%////////j//////'///////
2 7,
——| 1.00' MIN L1" 7/ 10 | SRR
G 15 8 RO [ iz,
BASE LINER SYSTEM
BASE GRADE
NTS NTS

FIGURE E-1
TYPICAL DEVELOPMENT DETAILS
JUNIPER RIDGE LANDFILL EXPANSION
OLD TOWN, MAINE

5|V|4E‘v_
Sevee & Maher Engineers, Inc.

ENVIRONMENTAL * CIVIL = GEOTECHNICAL - WATER + COMPLIANCE

\\Nserver\cfs\Casella\OldTownLandfill\Expansion\9.35MCY-Expansion\Acad\Figures\C11-CELLDEV-DETAILS.dwg, 6/22/2015 6:23:15 AM, sjm

DWG: C11—-CELLDEV LMN: NONE CTB: SME—-STD REV: 6/22/2015 I




y K TEMPORARY WASTE GRADE AS NECESSARY
FERNCO CAP HAY BALES WITH GRADE

FUTURE INTERMEDIATE
(TO BE REMOVED STAKES SURROUNDING GEOMEMBRANE. COVER WELD GEOMEMBRANE COVER
3

7
INTERMEDIATE GEOMEMBRANE COVER /

TEMPORARY SOIL BERM DURING RAIN EVENTS) INLET LOCATION (TYP) TO LOWER COVER

PIPE BOOT >

NS
=
=~ R s
FUTURE UPPER P ; INTERMEDIATE GEOMEMBRANE
WASTE STAGE >o b
>J COVER
U
ANCHOR TRENCH FOR INTERMEDIATE J f
GEOMEMBRANE COVER

T ~WASTE~

12" DIA SDR 17

HDPE SOLID PIPE TEMPORARY MID—SLOPE INTERMEDIATE BERM
EXISTING TO PROPOSED PIPE JOINED USING

FERNGO. COUPLING WITH 'S BANDS INTERMEDIATE GEOMEMBRANE COVER

LEACHATE COLLECTION INLET

NTS ~

INTERMEDIATE
GEOMEMBRANE

COMPACTED SOIL BERM COMPACTED SOIL BERM

OR SELECT WASTE
ANCHOR TRENCH FOR INTERMEDIATE
GEOMEMBRANE COVER

INTERMEDIATE GEOMEMBRANE

2' BOTTOM AT ~ COVER

ROADSIDE DITCH ~ ~
~WASTE~ o> ~
PERIMETER BERM INTERMEDIATE GEOMEMBRANE COVER DETAIL
NTS
— 3’ MIN OVER GEOMEMBRANE
U SN A TEMPORARY UP—SLOPE STORMWATER DIVERSION BERM
4" AGGREGATE BASE | 12' | NTS
l£ %1 ‘ 8 OZ NON—WOVEN GEOTEXTILE

~AGGREGATE SUBBASE GRAVEL~ 12" DRAINAGE SAND

12" DRAINAGE STONE 2

—_—

BASE LINER SYSTEM

>~ 7. .. i //%/%//
N R it

ANCHOR TRENCH FIGURE E-2

“a %ff% i 7 R T

P

B N

//\/\/\ SRR

8 OZ NON—WOVEN GEOTEXTILE

CELL ACCESS ROAD ENTRANCE RAMP (TYP) S|V|4E‘v_

NTS Sevee & Maher Engineers, Inc.

ENVIRONMENTAL * CIVIL = GEOTECHNICAL - WATER + COMPLIANCE

\\Nserver\cfs\Casella\OldTownLandfill\Expansion\9.35MCY-Expansion\Acad\Figures\C11-CELLDEV-DETAILS.dwg, 6/22/2015 6:24:20 AM, sjm

DWG: C11—-CELLDEV LMN: NONE CTB: SME—-STD REV: 6/22/2015 I




\\Nserver\cfs\Casella\OldTownLandfill\Expansion\9.35MCY-Expansion\Acad\Figures\C11-CELLDEV-DETAILS.dwg, 6/22/2015 6:26:17 AM, sjm

I 2" (TYP) I

~3" MINUS
COMPACTED TILL BERM~

INTERMEDIATE GEOMEMBRANE COVER

~_'

~WASTE~

12" DRAINAGE STONE

N

~COMPACTED COMMON BORROW~

TRUCK TIRE
SHREDS

~WASTE~
NTS

TRUCK TIRE SHREDS OR
1-1/2" DRAINAGE STONE

~SOFT LAYER~ ~SOFT LAYER~

LEACHATE COLLECTION SAND
NOTE:
CHIMNEY DRAINS TO BE LOCATED
AS SHOWN ON FIGURE 1

CHIMNEY DRAIN
NTS

DWG: C11—-CELLDEV LMN: NONE CTB: SME—STD REV: 6/22/2015 I

INTERMEDIATE GEOMEMBRANE COVER

TOP OF BERM
/ 4" TOPSOIL, SEED

AND MULCH

BOTTOM OF
DOWNSPOUT

DOWNSPOUT SECTION

NTS

BOTTOM OF DOWNSPOUT

TOP OF BERM

EXISTING TOPSOIL

\ TOP OF BERM
\ EL TO MATCH

PERIMETER BERM DOWNSPOUT PROFILE

STRIP
TOPSOIL

TOE OF BERM
(END OF GEOMEMBRANE)—

23" RIPRAP Dgo=1 O"\

EXISTING GROUND

RIPRAP PLUNGE POOL
SEE DETAIL

23" OF Dso=10" RIPRAP
3" AGGREGATE BASE

GEOTEXTILE FABRIC MIRAFI 600X
OR APPROVED EQUAL

5.3’

2:1

PERIMETER BERM Y
DOWNSPOUT
(GEOMEMBRANE LINED)

FLOW AT;

< 2: 1 2:1

2:1

2:1

PLUNGE POOL

NTS

FIGURE E-3
TYPICAL DEVELOPMENT DETAILS
JUNIPER RIDGE LANDFILL EXPANSION
OLD TOWN, MAINE

%‘v—
Sevee & Maher Engineers, Inc.

ENVIRONMENTAL * CIVIL = GEOTECHNICAL - WATER + COMPLIANCE




APPENDIX F

STORMWATER MANAGEMENT AND EROSION CONTROL PLANS



JUNIPER RIDGE LANDFILL
EXPANSION
STORMWATER MANAGEMENT PLAN

Submitted by:

STATE OF MAINE BUREAU OF GENERAL
SERVICES
as Owner
and
NEWSME LANDFILL OPERATIONS, LLC,
as Operator

July 2015




TABLE OF CONTENTS

Section No. Title Page No.
O | I (@ 1 1 L O PR 1
2.0 SITE DESCRIPTION L..iiiiiiiiiiiiiiuiietiuetiieuteeueaeueeanneeeeaeeneenneeeneeeeneenessenssnnnsnnnsnnssnnssnnnnnnnnnnnnnnnnnnns 1
.0 SITE SETTING ..oiiiiiiie ittt ettt e e e e e e sttt e e e e e e e e bbb ee e e e e e e e e e s s nsseeaeeeeeeeeaaannnsnnneeeaeas 3
4.0 WATERSHED STORMWATER FLOWS ......coiiiiiiiiiieee ettt 5
4.1 Pre-Development CONGITIONS ........oouuiiiiiiiiee et e e e e e e 7
4.2 Post-Development CONItIONS..........cuuiiiiiiiiiiieiiiiiss e e e e e e e e e e eeraaaaa 8
5.0 STORMWATER DETENTION ...ttt ettt e et e e e e e e s s e eeeeas 9
5.1 Existing Detention Ponds to Remain in Final Conditions.............cccccevvvvviiviiiee, 9
5.2 Proposed Detention PONGS ............ueiiiiiiiiiiiiiiiiie et e e 13
5.2.1  Detention PONG L0.......uuu i 14
222N 1= (=1 o1 1o o 1 = o 0 14
5.2.3  Detention PONG 12........uuuuiiiiiiiiiiiiiiiii s 15
6.0 EXISTING DRAINAGE FACILITIES ..oooiiiiiiieiiiiiieiee ettt e e e e e e s annnnaneeeee s 16
7.0 PROPOSED DRAINAGE FACILITIES ....coii ittt 16
APPENDICES
APPENDIX A PRE-DEVELOPMENT STORMWATER ANALYSIS
APPENDIX B POST-DEVELOPMENT STORMWATER ANALYSIS
APPENDIX C DETENTION POND DESIGN

C-1 DETENTION TIME AND STAGE STORAGE CURVES
C-2  ANTI-SEEP COLLAR & FLOTATION DESIGN
C-3 PLUNGE POOL DESIGN
C-4 LEVEL SPREADER DESIGN
C-5 EMERGENCY SPILLWAY DESIGN
APPENDIX D FINAL SITE DRAINAGE PLAN AND DETENTION POND DETAILS

15-casella-Expansion-SWMP.doc
Sevee & Maher Engineers, Inc.
July 2015



LIST OF FIGURES

Figure No. Title Page No.
1-1  SITE LOCATION MAP ..ottt 2
3-1 MEDIUM INTENSITY SOIL TY PES ..o oottt 6
LIST OF TABLES

Table No. Title Page No.
3-1 SITE SURFICIAL SOIL SUMMARY ..ottt 5
4-1 SUMMARY OF PEAK FLOW S . ...ttt ettt 9
7-1 SUMMARY OF STORMWATER CULVERTS, STORM DRAINS, CATCH BASINS,

D T CHE S ... oo 18

i

15-casella-Expansion-SWMP.doc
Sevee & Maher Engineers, Inc.
July 2015



STORMWATER MANAGEMENT PLAN
JUNIPER RIDGE LANDFILL EXPANSION

1.0 INTRODUCTION

This narrative outlines the project concepts and design criteria for preparing this Stormwater
Management Plan associated with the proposed landfill Expansion at the Juniper Ridge Landfill
in Old Town Maine (Expansion) (See Figure 1-1). The project will require approval of the Maine

Department of Environmental Protection Bureau of Waste Management.

The Plan has been prepared to address the standards and submission requirements of Chapter
400 Section 4.M including the following objectives:

1. The solid waste facility may not unreasonably cause or increase flooding to on-
site or adjacent properties;

2. The solid waste facility may not create an unreasonable flood hazard; and,

3. The solid waste facility may have no unreasonable effect on run-on, run-off

and/or infiltration relationships.

The proposed development is not located within the watershed of a “lake most at risk from new
development” or an “urban impaired stream” as defined by Chapter 502 of MDEP’s Rules for
stormwater rules; therefore, the Expansion does not need to comply with Chapter 500

stormwater requirements for water quality.

Erosion control measures for the Expansion are addressed in the Expansion Application

Erosion and Sedimentation Control Plan.

2.0 SITE DESCRIPTION

The existing landfill and the Expansion are located on an approximately 780-acre parcel of land

located approximately one mile west of Interstate 95 in Old Town, Maine.
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The existing landfill consists of the previously permitted 68-acre solid waste footprint (of which
approximately 60 acres are currently developed or undergoing development), the former
leachate pond (which has been repurposed to contain stormwater and renamed to Pond 1A),
leachate storage tank, maintenance building, scale house (to be relocated as part of the
Expansion), landfill gas flare, office building, soil borrow areas, soil stockpile areas, stormwater
detention ponds, parking areas, access roads and other grassed areas (i.e., berm slopes,
laydown areas, etc.).

The Expansion will be adjacent to and generally north of the existing landfill and will expand the
solid waste footprint by about 54 acres. The total facility site, including supporting site
infrastructure (e.g., access roads, stormwater management ponds, etc.) will be approximately

74 acres.

3.0 SITE SETTING

The majority of the parcel is wooded, with hardwoods predominating in the upper elevations,
and softwoods predominating in the lower elevations. The parcel is irregularly shaped and the
existing landfill is positioned in the southern portion of the parcel. A drumlin oriented in a
northwest to southeast direction effectively divides the parcel into four watersheds, east,
northeast, northwest, and southwest. The area analyzed for each of the watersheds is
approximately 346, 26, 271, and 240 acres, respectively, in the predevelopment conditions.
The northeast and the northwest watersheds both contribute to Judkins Brook and eventually
Birch Stream. These watersheds will not be affected by the Expansion. The southwest
watershed contributes to an unnamed tributary to Pushaw Stream, and the east watershed
drains to an unnamed and unmapped tributary of Judkins Brook. Both Birch Stream and
Pushaw Stream are tributaries to the Stillwater River which flows to the Penobscot River. For
the purpose of estimating pre-development flows, two of the four watersheds (i.e., the east and
southwest) are further broken down into subcatchments with five analysis points, which
represent the locations where stormwater flows across the site’s property boundary. The points
of analysis are labeled as Analysis Points 1 through 5 as shown on Drawing D-100 in Appendix

A, and Drawing D-101 in Appendix B. Flows from Subcatchments 1 and 2 contribute to
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southwestern watershed, Subcatchment 3 contributes to the northwest watershed, and

Subcatchments 4 and 5 contribute to the east watershed.

The ground elevation within the Expansion area currently ranges from approximately 170 to 215
feet MSL. The Expansion area is mostly wooded with a mixed stand of hardwood and softwood
overlying underbrush along the forest floor. The existing ground within the Expansion area
slopes radially from the top of the drumlin toward the property boundary at grades varying from
1 to 20 percent. Surface drainage within the Expansion area consists of sheet and shallow

concentrated flow with some channelization occurring in existing roadside ditches.

The surficial soils at the site are primarily Plaisted and Howland series along with some
Monarda, Buxton, and Scantic, as shown on Figure 3-1. Surficial soils at the site were
delineated based on mapping shown on the Soil Conservation Service Medium Intensity Soils
Survey for Penobscot County. Table 3-1 shows the hydrologic soil group (HSG) for the various

soil series at the site.

The grading and layout of the proposed facility was undertaken with a major consideration being
to minimize impacts to wetland areas. EXxisting drainage courses will be utilized where feasible
to convey stormwater from the developed site. No surface drainage outlet structures from the
developed site will discharge concentrated flows directly onto abutting properties. Where
necessary, the runoff from the developed site will discharge into detention basins that will
attenuate peak flows rates to the unnamed tributary feeding Pushaw Stream or to wooded areas
which eventually drain to a tributary of Judkins Brook.
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TABLE 3-1

SITE SURFICIAL SOIL SUMMARY

Hydrologic Runoff

Soil Series Soil Group Curve No. Description
Plaisted C 70/71 Woods, good condition/Meadow
Howland C 70/71 Woods, good condition/Meadow
Monarda D 77/78 Woods, good condition/Meadow
Buxton C 70/71 Woods, good condition/Meadow
Scantic D 77178 Woods, good condition/Meadow
Landfill Cover C 71 Meadow
Gravel Surfaces C/D 89/91/96 Gravel Roads, Pads, Berms
Buildings/Roofs/Pond/ | NA 98 Impervious Surface
Paved Surfaces

40 WATERSHED STORMWATER FLOWS

The pre-development and post-development surface water peak runoff rates were evaluated for
the watersheds in which the Expansion is included. Stormwater flows were calculated for
2-year, 10-year, and 25-year/24-hour storm events using a computer stormwater modeling
system entitled Hydrocad by Applied Microcomputer Systems of Chocorua, New Hampshire. A
24-hour/Type Il Soil Conservation Service (SCS) rainfall distribution with antecedent moisture
condition (AMC) 2 was used to model the runoff characteristics of the site.

The pre-development conditions used in this analysis represent site conditions prior to
construction of the existing 68-acre landfill. The pre-development analysis was based on a
previous version from the West Old Town Landfill License Amendment Application stormwater
management report completed by Sevee & Maher Engineers, Inc. (SME) in October 2003;
however, the area of analysis was increased to include the developed areas of the Expansion.
The pre-development drainage boundaries are shown on pre-development stormwater Drawing
D-100 located in Appendix A.
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The post-development conditions consist of the final cover conditions for the entirety of the
existing landfill, as well as the Expansion and associated infrastructure plus existing site
facilities. The post-development drainage condition is shown on the post-development

stormwater Drawing D-101 located in Appendix B.

There are five points of analysis for stormwater quantity in pre-development and post-
development conditions. The points of analysis are at points where defined channels within
each subcatchment cross the property boundary. The points of analysis are labeled as Analysis
Points 1 through 5 on Drawing D-100 in Appendix A, and Drawing D-101 in Appendix B. Flow
from Subcatchments 1 and 2 contribute to southwestern watershed flows, Subcatchment 3
contributes to the northwest watershed flows, and Subcatchments 4 and 5 contribute to east

side watershed flows.

A weighted (average) curve number (CN) was calculated for each subcatchment based upon
the land use, and the hydrologic soil group within each subcatchment. Times of concentration

(Te) and travel time (Ty) for each subcatchment were calculated based upon SCS methodology

and on-site observations of existing travel paths. Peak runoff rates were calculated for the 2-,
10-, and 25-year storm events. HydroCad output sheets and calculations for pre-development

and post-development conditions are contained in Appendices A and B, respectively.

4.1 Pre-Development Conditions

The cover types of the existing site are primarily woods (hardwood and softwood), with
underbrush overlaying surficial soils classified under the hydrologic soil Groups C and D. Other
cover types for the pre-development conditions analysis include historic roadways with HSGs of
C or D as well as existing water bodies. The subcatchment boundaries were delineated based
on review of topographic mappings and by means of aerial photography both of which predated

the construction of the previously permitted 68-acre solid waste landfill.

A summary of the peak pre-development stormwater flows for the five analysis points are
included in Table 4-1. HydroCad output sheets and calculations for pre-development

stormwater flow conditions are contained in Appendix A.
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4.2 Post-Development Conditions

Post-development assumes final cover conditions for the entirety of the existing landfill as well
as the Expansion. To analyze the post-development conditions at the site, the watersheds
containing the limits of development of the existing landfill and proposed Expansion were
divided into 33 subcatchments. Subcatchments were named using the number of the analysis
point that it contributes to, followed by a unique letter. The subcatchments in the post-
development stormwater analysis are: SC-1A through 1J, SC-2A through 2C, SC-3, SC-4A
through 40, SC-5, and SC-P1A, the subcatchment representing Pond 1A (see Appendix B,
Drawing D-101). The limits of these subcatchments were established by the design of future
surface water drainage control elements of the site (i.e., landfill terrace ditches, sideslope
ditches, perimeter ditches, downspouts, and culvert / catch basin locations) and in part by the
existing surface water drainage channels topographically downgradient of the proposed facility
that will continue to be utilized to convey stormwater. Subcatchments 1B, 1D, 1E, 1G, 1H, 1I,
2B, and 4G through 4L represent the watersheds associated with the final cover landfill
boundary (i.e., inside the perimeter access road). Subcatchments 1A, 1C, 1F, 1J, 2A, 2C, 3,
4A, 4B, 4C, 4D, 4E, 4F, 4M, 4N, 40, 5, and P1A represent the watersheds outside the
perimeter access road. A weighted runoff curve number for each subcatchment was
determined as described earlier in Section 4.0. A curve number of 71 was applied to areas of
the landfill with soil cover, which can be described as a meadow (with good crop conditions) and
Type C hydrologic soil characteristics. Curve numbers ranging from 89 to 98 were applied to
areas of the development containing gravel or paved access roads dependent upon the
underlying soil characteristics and roadway surface. A curve number of 71 was applied to
unpaved developed areas that will not be regularly mowed (i.e., grassed perimeter road
sideslopes) which can be described as meadow and Type C hydrologic soil characteristics.
Assuming all roadways at the site are paved is a conservative assumption that will allow the
owner the flexibility of paving or not paving areas as they choose without affecting stormwater

systems. Time of concentrations (T¢) and time of travel (Tt) for the post-development

subcatchments were determined by a detailed analysis of the final cover conditions, (i.e., a flow
analysis of the terrace ditch, sideslope ditch, and perimeter ditch system within the landfill limits)
and upon a flow analysis of the existing stormwater drainage channels below the landfill limits.

The area defined by the boundaries of Pond P1A was included in the post-development

15-casella-Expansion-SWMP.doc
Sevee & Maher Engineers, Inc.
July 2015



analysis (Subcatchment P1A) because the pond is no longer being used to store leachate and
will continue to be utilized for stormwater detention going forward. Peak rates of runoff were
calculated for the 2-, 10-, and 25-year storm events. A summary of the post-development peak
stormwater flows are included in Table 4-1. HydroCAD output sheets and calculations for the

post-development conditions are contained in Appendix B.

TABLE 4-1

SUMMARY OF PEAK FLOWS

Peak Flow (cfs)
Analysis Pre-Development Post-Development
Point 2-Year | 10-Year | 25-Year || 2-Year | 10-Year | 25-Year
1 29.5 92.6 130.9 16.2 50.4 68.3
2 10.2 26.6 36.0 9.8 24.6 33.2
3 20.1 74.1 100.3 29.1 74.1 100.3
4 36.1 92.1 1245 334 84.7 1125
5 6.2 14.6 19.3 5.7 13.4 17.7
Note
Peak flow of analysis point after routing through detention pond and/or reaches.

As designed, peak runoff rates for the post-development conditions at the site during storms of
intensities up to and including the 25-year/24-hour storm event will be less than the peak runoff

rates for the site’s pre-development conditions.

5.0 STORMWATER DETENTION

A comparison of the pre-development and post-development conditions of the site indicated the
potential for increases in the post-development peak flows for the 2-, 10-, and 25-year storm
events. To attenuate the increase peak flows during post-development final cover conditions,
detention structures were designed to release stormwater at rates such that post-development
rates do not exceed the pre-development peak rates.

5.1 Existing Detention Ponds to Remain in Final Conditions

Summaries for each existing detention pond to be utilized as well as the proposed ponds for

post-development final cover conditions are listed below. The detention ponds’, detention
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times, and storm storage curves are provided in Appendix C-1 and their locations shown on the

Final Site Drainage Plan contained in Appendix D.

Post-development pond routing calculations were made using HydroCad software and are

contained in Appendix B.

Detention Pond 1A
Post-development runoff from subcatchments SC-11 and SC-P1A (10.8 acres) will flow into the

Detention Pond 1A at the western end of the landfill adjacent to Detention Pond 1. Detention
Pond 1A is lined and is approximately 43,000 square feet in size and has a total depth of 8 feet,
however it was assumed that the water level was 2 feet from the top of the pond (164.0 feet) for
the HydroCAD analysis of post-development stormwater conditions. Detention Pond 1A has a
total of 6 acre-ft of storage capacity with approximately 1.8 acre-ft of storage above the
assumed water elevation. Detention Pond 1A will outlet via a broad crested weir into Detention
Pond 1.

Detention Pond 1

Post-development runoff from subcatchments SC-1B and 1D (24.6 acres) as well as outflow
from the Detention Pond 1A will flow into the existing Detention Pond 1. Detention Pond 1 is
approximately 25,000 square feet in size, 5 feet deep with 3:1 sideslopes, and has a total
volume capacity of approximately 2.1 acre-ft. The pond is unlined, surrounded by an 8-foot
wide earthen berm, with an emergency spillway, and contains a combination outlet structure
consisting of a 6-foot diameter drop inlet with a 30-inch outlet barrel and a 3-inch diameter
orifice opening. This detention pond also served as a sedimentation pond during the site's initial
years of development. Steps will be taken to convert the pond structure from a sedimentation

pond to a detention pond during Cell 15 construction. These steps include:
° Removal of all sediment within the pond necessary to reach the design base

elevation of the detention pond and disposal of the removed sediment within the

limits of the landfill;
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. Permanently block off all openings located on the 6-foot diameter drop outlet
structure that are associated with sedimentation control (i.e., 3-inch diameter

orifice opening);

° Open the 6-inch diameter stormwater control orifice located on the 6-foot

diameter drop outlet structure; and

° Create an additional 12-inch diameter stormwater control orifice on the 6-foot
diameter drop outlet structure at the same elevation as the 30-inch outlet barrel

invert

The composite outlet structure of Detention Pond 1 consists of a 6-foot diameter drop inlet with
a 30-inch diameter outlet barrel approximately 75 feet long and a 6-inch diameter orifice
opening. As referenced above, a second 12-inch diameter orifice shall be added to the outlet
structure at the same elevation as the 30-inch diameter outlet barrel invert. The 12-inch orifice
is needed to accommodate additional inflow diverted to Detention Pond 1 from the Detention
Pond 1A outlet. Without the 12-inch orifice, the runoff from subcatchments SC-1B and 1D along
with the outflow from Detention Pond 1A would combine to exceed the storage capacity of
Detention Pond 1 during a 25-yr storm and cause a backup of stormwater into Detention Pond
1A. The addition of the 12-inch orifice allows the 2-yr, 10-yr, and 25-yr storms to be controlled
through the orifices without flow backing up into the Detention Pond 1A. A pond routing
computation of Detention Pond 1 was performed with consideration to peak runoff rates,

detention pond storage volume, and the performance of the composite outlet structure.

Detention Pond 2

Detention Pond 2 has a pond storage volume of approximately 1.1 acre-feet and receives flow
from subcatchment SC-1E (10.7 acres). The primary outlet structure for Detention Pond 2 was
designed to decrease peak flows for 2-year, 10-year, and 25-year storm frequency events. The
primary outlet structure for Detention Pond 2 is a 4-foot diameter precast concrete catch basin
with a 15-inch diameter inlet orifice to restrict flow. The 15-inch diameter orifice controls peak
flows from the 2-year, 10-year, and 25-year storms without any flow through the grate on top of

the structure. Flows entering the 4-foot diameter outlet structure through the 15-inch opening
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are then conveyed to a level spreader by a 24-inch diameter culvert. The emergency condition
is assumed to be plugging of the 15-inch orifice, in which case the grate on the top of the
structure is utilized to control the peak 25-year storm flow into the structure, which then flows
out the 24-inch diameter discharge pipe. During the emergency condition, over 1 foot of

freeboard is maintained between the peak water level over the grate and the top of the pond.

Detention Pond 6

Detention Pond 6 is designed to convey stormwater flows from the 2-, 10-, and 25-year/24-hour
storm events with water at the elevation of the primary outlet without discharge to the pond
emergency spillway. The primary outlet structures for this pond include a pond underdrain
system with a 6-inch diameter outlet pipe and a 24-inch diameter outlet culvert. The pond
underdrain system consists of approximately 200 feet of 6-inch diameter perforated pipe
backfilled with stone and wrapped in a filter geotextile. This underdrain system will allow
filtering of stormwater seepage in the bottom of the pond prior to discharge during low flow
conditions. The 6-inch diameter outlet pipe (located 2 feet above the pond bottom) will allow
metering of flow from the pond so that a plug-flow detention time of 24 hours is obtained for the
10-year/24-hour storm event. The 24-inch diameter outlet culvert allows controlled discharge to
a level lip spreader during storm events with a large quantity of runoff. The emergency spillway
for the pond is a riprap lined channel that was designed to pass the 25-year/24-hour storm
event with at least one foot of freeboard, assuming that the starting water level within the ponds
is at the principal spillway elevation (i.e., the invert of the 24-inch diameter culvert outlet) and no
discharge occurs from the primary outlets (i.e., the underdrain system, 6-inch and 24-inch
pipes). Detention Pond 6 has a pond storage volume of approximately 8.8 acre-feet below the
emergency spillway primary outlet (elev. 179.0). During post-development conditions, Pond 6
will receive flow from subcatchments SC-1G, SC-1H and SC-1J (22.6 acres).

Detention Pond 9

Detention Pond 9 is located east of the previously permitted landfill and permitted wood waste
handling area and it will remain in place for the life of the Expansion. This pond collects
stormwater from subcatchments SC-4A, 4B, 4C, and 4D (14.5 acres), which consist of the
borrow storage yard, existing wood waste handling area and maintenance area, landfill

operations and construction laydown areas, and landfill gas treatment and future power
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generation facilities. This pond has an outlet structure consisting of a 12-inch diameter plastic
pipe. The outlet pipe discharges to a level spreader which spreads flow through a wooded area
east of the pond. The emergency spillway for this pond is a 10-foot wide grass-lined spillway.
This pond also has a sand filter underdrain system which consists of approximately 200 feet of
6-inch diameter perforated pipe backfilled with stone and wrapped in a filter geotextile. This
underdrain system allows filtering of stormwater seepage in the bottom of the pond prior to
discharge during low flow conditions. The post-development conditions result in additional
stormwater flows routed into Detention Pond 9 (runoff from SC-4K and 4L — 18.4 acres total).
The pond will be modified to accommodate the additional stormwater flows. The footprint of the
pond will be increased by enlarging the pond limits to the west. The proposed modification to
Detention Pond 9 will increase its total storage volume from 2.3 acre-feet to 5.1 acre-feet below
the emergency spillway outlet (elev. 190.5). This pond modification will be made during the
construction of Cell 11. The previously described control structures (12-inch diameter CPP with
level spreader, emergency spillway, and sand filter underdrain) will remain unchanged. The 6-
inch diameter outlet pipe (located 1.7 feet above the pond bottom) was installed with a valve to
meter flow out of the pond if necessary. The pond was designed to have a minimum plug flow
detention time of 24 hours with the metering valve open on the 6-inch outlet for the 2-year/24-
hour storm. In the case of the modified Detention Pond 9, the entire volume of water generated
by a 2-year/24-hour storm can be stored in the pond without any outflow when the metering
valve is closed. The 6-inch outlet pipe will control the peak flow from the 2-year/24-hour storm
when the metering valve is open. The peak flows from the 10-year and 25-year storms will
utilize the 12-inch diameter outlet pipe without any discharge to the pond emergency spillway.
The emergency spillway for the modified pond is a riprap-lined channel that was designed to
pass the 100-year/24-hour storm event with at least one foot of freeboard.

5.2 Proposed Detention Ponds

Proposed detention ponds were designed to provide detention and sedimentation during cell
construction, operations, and post-closure conditions. To allow sedimentation, each pond was
designed to allow 24 hours (minimum) of plug flow detention time during the 2-year/24-hour
storm event. Design calculations for each pond including plug-flow detention time and stage-

storage curves, are included in Appendix C. Each outlet culvert will have anti-seep collars to
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minimize “piping” of water along the outside of the outlet pipe. An anti-seep collar design for
each detention pond outlet culvert is located in Appendix C-2. Each outlet culvert discharges to
a riprap lined plunge pool and a level lip spreader. Plunge pools were designed to meet the
requirements of Maine Erosion and Sedimentation Control (MESC) BMPs (SCS 3/2003).
Design calculations for riprap plunge pools and level lip spreaders are included in Appendix C.
Details for the detention pond structures are on Drawing C-306 included in Appendix D.

5.2.1 Detention Pond 10. Detention Pond 10 is a new pond to be located in the permitted till

borrow pit east of Cell 12 and will be constructed as part of the Cell 12 construction project.
During post-development conditions Pond 10 will receive flow from subcatchments SC-4l, 4IA,
4J and 40 (28.3 acres). The pond’s footprint is roughly 21,000 square feet and its design
capacity is 3.6 acre-feet. The primary outlet structures for this pond include a pond underdrain
system, a 6-inch diameter outlet pipe, and a 6-foot diameter drop inlet with an 18-inch diameter
outlet culvert and one 6-inch orifice. The pond underdrain system consists of approximately 250
feet of 6-inch diameter perforated pipe backfilled with stone and wrapped in a filter geotextile.
This underdrain system will allow filtering of stormwater seepage in the bottom of the pond prior
to discharge during low flow conditions. The 6-inch diameter outlet pipe (located 1.2 feet above
the pond bottom) will be installed with a valve to meter flow out of the pond if necessary. The
pond was designed to have a minimum plug flow detention time of 24 hours with the metering
valve open on the 6-inch outlet for the 2-year/24-hour storm. The 6-inch outlet pipe will control
the flow of the 2-year/24-hour storm. The 6-inch diameter orifice on the drop inlet and the grate
atop the drop inlet will control the peak flows from the 10-year and 25-year/24-hour storms while
maintaining a minimum of 0.5 feet of freeboard between peak water elevations and the
emergency spillway elevation. The 18-inch diameter outlet culvert allows controlled discharge
to a level lip spreader during storm events with a large quantity of runoff. The emergency
spillway for the pond is a riprap-lined channel that was designed to pass the 100-year/24-hour
storm event with at least one foot of freeboard. In accordance with MESC BMP’s the Detention

Pond 10 emergency spillway was designed with its invert 2 feet below the berm top elevation.

5.2.2 Detention Pond 11. Detention Pond 11 is a proposed detention pond located adjacent to

Cell 13 in the northeast corner of the site. This pond shall be constructed currently with the

construction of the remainder of the eastern side perimeter roadway, which is planned to occur
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as part of Cell 12 construction. During post-development conditions of the proposed Expansion,
Pond 11 will receive flow from subcatchments SC-4G, 4H, 4HA, and 4M (22.1 acres). The
proposed pond’s footprint is approximately 40,000 square feet and the storage capacity is 1.9
acre-feet. The primary outlet structures for this pond include a pond underdrain system, a 6-
inch diameter outlet pipe, and a 6-foot diameter drop inlet with an 18-inch diameter outlet culvert
and one 6-inch orifice. The pond underdrain system consists of approximately 130 feet of 6-
inch diameter perforated pipe backfilled with stone and wrapped in a filter geotextile. This
underdrain system will allow filtering of stormwater seepage in the bottom of the pond prior to
discharge during low flow conditions. The 6-inch diameter outlet pipe (located 0.6 feet above
the pond bottom) will be installed with a valve to meter flow out of the pond if necessary. The
pond was designed to have a minimum plug flow detention time of 24 hours with the metering
valve open on the 6-inch outlet for the 2-year/24-hour storm. In the case of Detention Pond 11,
the entire volume of water generated by a 2-year/24-hour storm can be stored in the pond
without any outflow when the metering valve is closed. The 6-inch outlet pipe will control the
peak flow from the 2-year/24-hour storm when the metering valve is open. The 6-inch orifice
will control flow from the 10-year and 25-year/24-hour storms while maintaining a minimum of
0.5 feet of freeboard between peak water elevations and the grate atop the drop inlet. The pond
will utilize the grate on the 4-foot drop structure as the pond’s emergency spillway due to the
presence of an adjacent road. The emergency spillway for the pond was designed to pass the
100-year/24-hour storm event with at least one foot of freeboard between the peak water

elevation and the top of the adjacent road.

5.2.3 Detention Pond 12. Detention Pond 12 is a proposed detention pond located adjacent to

Cell 16 in the northwest corner of the proposed development area. This pond shall be
constructed concurrently with Cell 16. During post-development conditions, Pond 11 will
receive flow from subcatchments SC-2B and 2C (16.7 acres). The proposed pond’s footprint is
approximately 29,000 square feet and the storage capacity is 1.7 acre-feet. The primary outlet
structures for this pond include a pond underdrain system, a 6-inch diameter outlet pipe, and a
6-foot diameter drop inlet with an 18-inch diameter outlet culvert and one 8-inch orifice. The
pond underdrain system consists of approximately 115 feet of 6-inch diameter perforated pipe
backfilled with stone and wrapped in a filter geotextile. This underdrain system will allow

filtering of stormwater seepage in the bottom of the pond prior to discharge during low flow
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conditions. The 6-inch diameter outlet pipe (located 1.5 feet above the pond bottom) will be
installed with a valve to meter flow out of the pond if necessary. The pond was designed to
have a minimum plug flow detention time of 24 hours with the metering valve open on the 6-inch
outlet for the 2-year/24-hour storm. In the case of Detention Pond 12, the entire volume of
water generated by a 2-year/24-hour storm can be stored in the pond without any outflow when
the metering valve is closed. The 6-inch outlet pipe will control the peak flow from the 2-year
and 10-year/24-hour storms when the metering valve is open. The 8-inch orifice will control flow
from the 25-year/24-hour storm while maintaining a minimum of 0.5 feet of freeboard between
the peak water elevation and the grate atop the drop inlet. The pond will utilize the grate on the
4-foot drop structure as the pond’s emergency spillway due to the presence of an adjacent road.
The emergency spillway for the pond was designed to pass the 100-year/24-hour storm event
with at least one foot of freeboard between the peak water elevation and the top of the adjacent

road.

6.0 EXISTING DRAINAGE FACILITIES

In addition to ponds described above, there are several existing drainage structures within the
proposed landfill project site. Several roadway culverts (30 inches and smaller) presently exist,
crossing at various locations along the perimeter access road. Existing culverts that will remain

in place were included in the stormwater routing analysis.

7.0 PROPOSED DRAINAGE FACILITIES

Surface water runoff from covered portions of the Expansion and areas adjacent to the
Expansion perimeter access road will be conveyed on the Landfill project site by a series of
drainage structures consisting of ditches, catch basins, storm drains, and culverts. Locations of
the site ditches, catch basins, and culverts are shown on the Drawing C-107 included in
Appendix D and summarized on Table 7-1. These structures were sized to convey peak flow

rates during the 24-hour/25-year rainfall event.

The design capacity of the stormwater drainage structures is based on SCS TR20 methodology.

Culverts and catch basins have been sized using a computer stormwater modeling system
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entitled Hydrocad by Applied Microcomputer Systems of Chocorua, New Hampshire. Ditches
have been sized using the Hydraulic Design Series No. 4, Design of Roadside Drainage
Channels (Mannings Equation). Ditch linings, level lip spreaders, culvert inlet and outlet
protection, and emergency spillways have been designed using SCS guidance found in the
Maine Erosion and Sediment Control BMPs (SCS, 3/2003). These calculations are found in the
Appendices of the Expansion Erosion and Sedimentation Control Plan.

New culverts will be smooth high-density polyethylene (HDPE) and have diameters ranging
from 18 to 36 inches. The culverts were designed with riprap aprons at inlet and riprap-lined
aprons or plunge pools at outlet. Riprap for culvert inlet and outlet protection D-50 rating (i.e.,
50 percent of riprap) ranges from 4 to 10 inches. Culvert outflows will be placed through level

lip spreaders or vegetated swales.

The site stormwater drainage ditches (toe ditch) around the Expansion perimeter will be turf
lined grass channels with a minimum base width of 2 feet, depth of 2 feet, and maximum
sideslopes of 2H:1V. Terrace drain swales on the sideslopes of the landfill cover will be turf-
lined ‘v’-channels with a depth of 1 foot, pitch of 5 percent (typical), and maximum sideslopes of
2H:1V. Downspouts on the landfill cover will be lined with riprap (D50 of 8 inches) and have a
base width of 4 feet, depth of 2 feet, and maximum sideslopes of 2H:1V. Surface water ditches

will have a minimum base width of 2 feet, depth of 2 feet and maximum sideslopes of 2H:1V.
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TABLE 7-1

SUMMARY OF STORMWATER CULVERTS, STORM DRAINS, CATCH BASINS, DITCHES

Diameter Length Slope
Culverts (in.) Material (ft.) (%) Inv. In. Inv. Out
EC-D-1G 24 (2) CMP 56 0.018 183.0 182.0
C-2BA 36 HDPE 40 0.008 203.2 202.9
C-2BB 24 HDPE 96 0.010 195.0 194.0
C-4BA 24 HDPE 78 0.009 204.4 203.7
C-4BB 24 HDPE 78 0.009 204.4 203.7
C-4F 18 HDPE 78 0.04 165.0 162.0
C-4G 24 HDPE 36 0.028 175.0 174.0
C-4HA 18 HDPE 40 0.025 201.9 200.9
C-4HB 18 HDPE 101 0.025 178.5 176.0
C-4l 18 HDPE 80 0.131 202.5 192.0
C-41A 18 HDPE 40 0.023 212.9 212.2
C-4JA 18 HDPE 60 0.028 214.0 212.3
C-4JB 24 HDPE 73 0.021 2115 210.0
C-4JC 24 HDPE 73 0.021 2115 210.0
C-4K 24 HDPE 51 0.043 216.5 214.3
C-4L 18 HDPE 121 0.017 213.0 211.0
C-4N 18 HDPE 33 0.030 184.0 183.0
Basin Grate Depth Culvert
Catch Basin Dia. (ft) Opening (in.) (ft) Dia. (in.)

CB-2BB 4 30 7.2 24

CB-4G 4 24 8 24

CB-4HB 4 24 6.9 18

CB-4l 4 24 7.1 18

CB-4JA 4 24 6.7 18

CB-4K 4 30 5.5 24

CB-4L 4 24 4 18

Base Depth Sideslope
Ditch Width (ft.) (ft.) Z-Value ('I") Lining
Ditch to Detention Pond 10 2 2 2 Segments 1&2: NAG S75 erosion Mat
ISegment 3: Riprap (D50=4", t=9")

Detention Pond 10 10 2 2 Riprap (D50=4", t=9")
Emergency Spillway
Perimeter (toe) 2' 2' 2 NAG S75 erosion mat
Maintenance Road Ditch 2 3 2 NAG S75 erosion mat
Terrace Drain 0' - V-ditch 2 2 NAG C125BN erosion mat
Downspouts 4 2' 2 Riprap (D50=8", t=18")
Notes:
1. Existing culverts to remain for Post Development condition.
2. Location of structures shown on Drawing C-107 contained in Appendix D.

15-casella-Expansion-SWMP.doc
Sevee & Maher Engineers, Inc.
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Terrace drain swales were uniformly sized based on the largest contributing drainage area and
minimum expected slope. Riprap sizing is based on the maximum longitudinal slope. Rock
chutes (riprap terrace downspouts) are uniformly sized for capacity based on the largest
contributing drainage area and riprap size based on contributing area and slope. Computer
software entitled HYDRAIN 6.01 (1996), Integrated Drainage Design Computer System, from
the Federal Highway Administration (FHWA) has been utilized to size the riprap for downspouts
and ditches. Computer software entitled Erosion Control Materials Design Software (ECMDS)
Version 4.3 (2003) from the North American Green Co. (N.A.G.) has been was utilized to

determine temporary erosion matting for turf-lined and vegetated ditches.

The HYCHL Module of the FHWA HYDRAIN 6.01 software and the ECMDS software is
designed to provide recommendations to the user for effective temporary and permanent
erosion protection of stormwater ditches and channels conveying intermittent, concentrated,
uniform water flows. The channel lining analysis and performance evaluations are conducted
using the maximum shear stress (tractive force) method as outlined in the Federal Highway
Administration’s HEC-15. The stability check for channel lining materials is based on its
capability to physically survive and effectively control soil loss on the channel surface under the

calculated shear stresses for a specified flow period.
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APPENDIX A

PRE-DEVELOPMENT STORMWATER ANALYSIS
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Pre-development

Prepared by Sevee & Maher Engineers, Inc.
HydroCAD® 10.00 s/n 01260 © 2012 HydroCAD Software Solutions LLC

Printed 6/19/2015
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

2.330 98 Existing Water Body (3)

1.600 98 Existing Waterbody (2)

0.950 71 Meadow, non-grazed, HSG C (3)

0.320 98 Paved Areas (New) (3)

2.140 93 Paved roads w/open ditches, 50% imp, HSG D (3, 5)
503.481 70 Woods, Good, HSG C (1A, 1B, 1C, 1D, 2, 3, 4, 5)
345.129 77 Woods, Good, HSG D (1A, 1B, 1C, 1D, 2, 3, 4, 5)



Pre-development
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Ground Covers (all nodes)

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

0.000 0.000 0.000 0.000 2.330 2.330 Existing Water Body

0.000 0.000 0.000 0.000 1.600 1.600 Existing Waterbody

0.000 0.000 0.950 0.000 0.000 0.950 Meadow, non-grazed

0.000 0.000 0.000 0.000 0.320 0.320 Paved Areas (New)

0.000 0.000 0.000 2.140 0.000 2.140 Paved roads w/open ditches, 50%

imp

0.000 0.000  503.481 345,129 0.000 848.610 Woods, Good
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1A: SC-1A Runoff Area=66.270 ac 0.00% Impervious Runoff Depth>0.58"
Flow Length=1,580" Tc=64.5min CN=71 Runoff=14.56 cfs 3.211 af

Subcatchment1B: SC-1B Runoff Area=32.390 ac 0.00% Impervious Runoff Depth>0.67"
Flow Length=1,350' Tc=61.4 min CN=73 Runoff=8.79 cfs 1.798 af

Subcatchment1C: SC-1C Runoff Area=33.510 ac 0.00% Impervious Runoff Depth>0.54"
Flow Length=540" Tc=53.1 min CN=70 Runoff=7.55 cfs 1.520 af

Subcatchment1D: SC-1D Runoff Area=46.550 ac 0.00% Impervious Runoff Depth>0.62"
Flow Length=1,890' Tc=66.2 min CN=72 Runoff=11.03 cfs 2.414 af

Subcatchment2; SC-2 Runoff Area=61.430 ac 2.60% Impervious Runoff Depth>0.65"
Flow Length=2,738" Tc=127.3 min CN=73 Runoff=10.22 cfs 3.326 af

Subcatchment3: SC-3 Runoff Area=270.330 ac  1.32% Impervious Runoff Depth>0.62"
Flow Length=4,335' Tc=240.2 min CN=73 Runoff=29.11 cfs 13.855 af

Subcatchment4: SC-4 Runoff Area=306.400 ac 0.00% Impervious Runoff Depth>0.63"
Flow Length=6,254' Tc=209.4 min CN=73 Runoff=36.11 cfs 15.981 af

Subcatchment5: SC-5 Runoff Area=39.070 ac  0.37% Impervious Runoff Depth>0.77"
Flow Length=2,355' Tc=192.1 min CN=76 Runoff=6.20 cfs 2.493 af

Reach AP 1: Analysis Point 1 inflow=29.50 cfs 8.776 af
Outflow=29.50 cfs 8.776 af

Reach AP2: AP-2 Inflow=10.22 cfs 3.326 af
Outflow=10.22 cfs 3.326 af

Reach AP3: AP-3 Inflow=29.11 cfs 13.855 af
Outflow=29.11 cfs 13.855 af

Reach AP4: AP4 ‘ inflow=36.11 cfs 15.981 af
Outflow=36.11 cfs 15.981 af

Reach AP5: AP-5 Inflow=6.20 cfs 2.493 af
Outflow=6.20 cfs 2.493 af

Reach R1B1: Reach 1 Avg. Flow Depth=0.68" Max Vel=1.36 fps Inflow=18.27 cfs 3.933 af
n=0.030 L=1,850.0' S=0.0020 /' Capacity=149.69 cfs Outflow=15.50 cfs 3.815 af

Reach R1B2: Reach 2 Avg. Flow Depth=0.78"' Max Vel=1.47 fps Inflow=20.68 cfs 5.613 af
n=0.030 L=570.0' S=0.0020'/" Capacity=149.69 cfs Outflow=20.49 cfs 5.565 af
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Summary for Subcatchment 1A: SC-1A

Runoff = 14.56 cfs @ 12.99 hrs, Volume= 3.211 af, Depth> 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Yr Rainfall=2.70"

Area (ac) CN Description
58.220 70 Woods, Good, HSG C
8.050 77 Woods, Good, HSG D

66.270 71 Weighted Average
66.270 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
12.3 Direct Entry, Segment ID: B-C
7.9 1,530 0.0400 3.22 Shallow Concentrated Flow, Segment ID: C-D
Unpaved Kv=16.1 fps
13.5 Direct Entry, Segment ID: D-E

64.5 1,580 Total
Summary for Subcatchment 1B: SC-1B

Runoff = 8.79cfs @ 12.92 hrs, Volume= 1.798 af, Depth> 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lll 24-hr 2-Yr Rainfall=2.70"

Area(ac) CN Description
17.167 70 Woods, Good, HSG C
* 15.223 77 Woods, Good, HSG D
32.390 73 Weighted Average
32.390 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
6.0 1,300 0.0500 3.60 Shallow Concentrated Flow, Segment ID: B-C
Unpaved Kv=16.1 fps
246 Direct Entry, Segment ID: C-D

614 1,350 Total
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Summary for Subcatchment 1C: SC-1C
Runoff = 7.55cfs @ 12.84 hrs, Volume= 1.520 af, Depth> 0.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2-Yr Rainfall=2.70"

“Area(ac) CN Description
* 32.888 70 Woods, Good, HSG C
* 0.622 77 Woods, Good, HSG D

33.510 70 Weighted Average

33.510 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min} __ (feet) (fuft)  (ft/sec) (cfs)
30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
6.8 490 0.0055 119 Shallow Concentrated Flow, Segment ID: B-C
Unpaved Kv=16.1fps
11.0 Direct Entry, Segment ID: C-D
4.5 Direct Entry, Segment ID: D-E

53.1 540 Total
Summary for Subcatchment 1D: SC-1D

Runoff = 11.03cfs @ 13.01 hrs, Volume= 2.414 af, Depth> 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Yr Rainfall=2.70"

Area (ac) CN Description
* 30.196 70  Woods, Good, HSG C
* 16.354 77 Woods, Good, HSG D
46.550 72 Weighted Average
46.550 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
109 1,840 0.0304 2.81 Shallow Concentrated Flow, Segment ID: B-C
Unpaved Kv=16.1 fps
24.5 Direct Entry, Segment ID: C-D

66.2 1,890 Total
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Summary for Subcatchment 2: SC-2

Runoff = 10.22cfs @ 13.87 hrs, Volume= 3.326 af, Depth> 0.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Yr Rainfall=2.70"

Area (ac) CN Description
39.630 70 Woods, Good, HSG C
20.200 77 Woods, Good, HSG D
1.600 98 Existing Waterbody
61.430 73 Weighted Average
59.830 97.40% Pervious Area
1.600 2.60% Impervious Area

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

56.3 150 0.0200 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
60.4 1,375 0.0230 0.38 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
106 1,213 1.90 _ Direct Entry, Segment C-D (STWC, 0.008)

127.3 2,738 Total
Summary for Subcatchment 3: SC-3

Runoff = 2911 cfs @ 15.72 hrs, Volume= 13.855 af, Depth> 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 2-Yr Rainfall=2.70"

Area(ac) CN Description

162.090 70 Woods, Good, HSG C
102.790 77 Woods, Good, HSG D
* 2.330 98 Existing Water Body
* 0.320 98 Paved Areas (New)
1.570 93 Paved roads w/open ditches, 50% imp, HSG D
0.280 93 Paved roads w/open ditches, 50% imp, HSG D
0.950 71__Meadow, non-grazed, HSG C
270.330 73 Weighted Average
266.755 98.68% Pervious Area
3.575 1.32% Impervious Area
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Tc Length Slope Velocity Capacity Description
{(min)  (feet) (f/ft)  (ft/sec) (cfs)

56.3 150 0.0200 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
105.2 1,116 0.0050 0.18 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv=2.5 fps
78.7 3,069 0.65 Direct Entry, Segment C-D (STWC, 0.001)

240.2 4,335 Total
Summary for Subcatchment 4: SC-4

Runoff = 36.11cfs @ 15.13 hrs, Volume= 15.981 af, Depth> 0.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Yr Rainfall=2.70"

Area (ac) CN Description
150.370 77 Woods, Good, HSG D
156.030 70  Woods, Good, HSG C
306.400 73 Weighted Average
306.400 100.00% Pervious Area

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

28.7 150 0.0270 0.09 Sheet Flow, Segment A-B
Woods: Light underbrush n=0.400 P2=2.70"
148.4 2,789 0.0157 0.31 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv=2.5fps
17.7 1,592 1.50 Direct Entry, Segment C-D (STWC,0.0031)
7.9 760 1.60 Direct Entry, Segment D-E (STWC,0.005)
6.7 963 2.40 Direct Entry, Segment E-F (STWC, 0.0125)

209.4 6,254 Total
Summary for Subcatchment 5: SC-5

Runoff = 6.20cfs @ 14.76 hrs, Volume= 2.493 af, Depth> 0.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type 1l 24-hr 2-Yr Rainfall=2.70"

Area {ac) CN Description
7.260 70 Woods, Good, HSG C
31.520 77 Woods, Good, HSG D
0.290 93 Paved roads w/open ditches, 50% imp, HSG D
39.070 76 Weighted Average
38.925 99.63% Pervious Area
0.145 0.37% Impervious Area
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Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) {cfs)
66.9 150 0.0130 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
122.7 1,930 0.0110 0.26 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
25 275 1.80 Direct Entry, Segment C-D (STWC, 0.007)
1921 2,355 Total
Summary for Reach AP 1: Analysis Point 1
Inflow Area = 178.720 ac, 0.00% Impervious, Inflow Depth > 0.59" for 2-Yr event
Inflow = 2950 cfs @ 13.55 hrs, Volume= 8.776 af
Outflow = 2950 cfs @ 13.55 hrs, Volume= 8.776 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach AP2: AP-2
Inflow Area = 61.430 ac, 2.60% Impervious, Inflow Depth> 0.65" for 2-Yr event
Inflow = 10.22 cfs @ 13.87 hrs, Volume= 3.326 af
Outflow = 10.22 cfs @ 13.87 hrs, Volume= 3.326 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Summary for Reach AP3: AP-3
Inflow Area = 270.330 ac, 1.32% Impervious, Inflow Depth > 0.62" for 2-Yr event
Inflow = 2911cfs @ 15.72 hrs, Volume= 13.855 af
Outflow = 2911 cfs @ 15.72 hrs, Volume= 13.855 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach AP4: AP4
Inflow Area = 306.400 ac, 0.00% Impervious, Inflow Depth > 0.63" for 2-Yr event
Inflow = 36.11cfs @ 15.13 hrs, Volume= 15.981 af
Outflow = 36.11cfs @ 15.13 hrs, Volume= 15.981 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach AP5: AP-5
Inflow Area 39.070ac, 0.37% Impervious, Inflow Depth > 0.77" for 2-Yr event

Inflow = 6.20cfs @ 14.76 hrs, Volume= 2.493 af
Qutflow = 6.20cfs @ 14.76 hrs, Volume= 2.493 af, Atten=0%, Lag= 0.0 min
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Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs

Summary for Reach R1B1: Reach 1

Inflow Area = 80.060 ac, 0.00% Impervious, Inflow Depth > 0.59" for 2-Yr event
Inflow = 18.27 cfs @ 12.92 hrs, Volume= 3.933 af
Outflow = 15.50 cfs @ 13.62 hrs, Volume= 3.815 af, Atten=15%, Lag=41.6 min

Routing by Stor-Ind+Trans method, Time Span=0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.36 fps, Min. Travel Time= 22.6 min
Avg. Velocity = 0.80 fps, Avg. Travel Time= 38.4 min

Peak Storage= 21,074 cf @ 13.24 hrs
Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 2.00' Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0"/" Top Width= 50.00'
Length=1,850.0' Slope=0.0020 /'

Inlet Invert= 150.00", Outlet Invert= 146.30'

Summary for Reach R1B2: Reach 2

Inflow Area = 112.450 ac, 0.00% Impervious, Inflow Depth > 0.60" for 2-Yr event
Inflow = 20.68 cfs @ 13.52 hrs, Volume= 5.613 af
QOutflow = 20.49cfs @ 13.71 hrs, Volume= 5.565 af, Atten= 1%, Lag=11.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Max. Velocity= 1.47 fps, Min. Travel Time= 6.5 min
Avg. Velocity = 0.90 fps, Avg. Travel Time= 10.6 min

Peak Storage= 7,939 cf @ 13.60 hrs
Average Depth at Peak Storage= 0.78’
Bank-Full Depth=2.00' Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 /' Top Width= 50.00'
Length=570.0' Slope= 0.0020 "/

Inlet Invert= 146.30°, OQutlet Invert= 145.16'
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1A: SC-1A Runoff Area=66.270 ac  0.00% Impervious Runoff Depth>1.44"
Flow Length=1,580' Tc=64.5 min CN=71 Runoff=40.77 cfs 7.940 af

Subcatchment1B: SC-1B Runoff Area=32.390 ac 0.00% Impervious Runoff Depth>1.57"
Flow Length=1,350' Tc=61.4 min CN=73 Runoff=22.82 cfs 4.250 af

Subcatchment1C: SC-1C Runoff Area=33.510 ac 0.00% Impervious Runoff Depth>1.38"
Flow Length=540' Tc=53.1 min CN=70 Runoff=22.00 cfs 3.845 af

Subcatchment1D: SC-1D Runoff Area=46.550 ac 0.00% Impervious Runoff Depth>1.50"
Flow Length=1,890" Tc=66.2 min CN=72 Runoff=29.72 cfs 5.834 af

Subcatchment2: SC-2 Runoff Area=61.430 ac 2.60% Impervious Runoff Depth>1.54"
Flow Length=2,738' Tc=127.3 min CN=73 Runoff=26.63 cfs 7.899 af

Subcatchment3: SC-3 Runoff Area=270.330 ac  1.32% Impervious Runoff Depth>1.48"
Flow Length=4,335' Tc=240.2 min CN=73 Runoff=74.13 cfs 33.230 af

Subcatchment4: SC-4 Runoff Area=306.400 ac  0.00% Impervious Runoff Depth>1.50"
Flow Length=6,254' Tc=209.4 min CN=73 Runoff=92.12 cfs 38.214 af

Subcatchment5: SC-5 Runoff Area=39.070 ac  0.37% Impervious Runoff Depth>1.72"
Flow Length=2,355' Tc=192.1 min CN=76 Runoff=14.61 cfs 5.590 af

Reach AP 1: Analysis Point 1 Inflow=92.64 cfs 21.615 af
Outflow=92.64 cfs 21.615 af

Reach AP2: AP-2 Inflow=26.63 cfs 7.899 af
Outflow=26.63 cfs 7.899 af

Reach AP3: AP-3 Inflow=74.13 cfs 33.230 af
Outflow=74.13 cfs 33.230 af

Reach AP4: AP4 Inflow=92.12 cfs 38.214 af
Outflow=92.12 cfs 38.214 af

Reach AP5: AP-5 Inflow=14.61 cfs 5.590 af
Outflow=14.61 cfs 5.590 af

Reach R1B1: Reach 1 Avg. Flow Depth=1.16' Max Vel=1.83 fps Inflow=50.91 cfs 9.679 af
n=0.030 L=1,850.0' $=0.0020 /" Capacity=149.69 cfs Outfllow=45.97 cfs 9.498 af

Reach R1B2: Reach 2 Avg. Flow Depth=1.33' Max Vel=1.98 fos Inflow=62.14 cfs 13.747 af
n=0.030 L=570.0' $=0.0020"" Capacity=149.69 cfs Outflow=61.72 cfs 13.675 af
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Summary for Subcatchment 1A: SC-1A

Runoff = 40.77 cfs @ 12.92 hrs, Volume= 7.940 af, Depth> 1.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Yr Rainfall=4.10"

Area (ac) CN Description
58.220 70  Woods, Good, HSG C
8.050 77 Woods, Good, HSG D

66.270 71 Weighted Average
66.270 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
12.3 Direct Entry, Segment ID: B-C
79 1,530 0.0400 3.22 Shallow Concentrated Flow, Segment ID: C-D
Unpaved Kv=16.1 fps
13.5 Direct Entry, Segment ID: D-E

64.5 1,580 Total
Summary for Subcatchment 1B: SC-1B

Runoff = 22.82cfs @ 12.88 hrs, Volume= 4.250 af, Depth> 1.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Yr Rainfall=4.10"

Area{(ac) CN Description
* 17.167 70  Woods, Good, HSG C
> 15.223 77 Woods, Good, HSG D

32.390 73 Weighted Average
32.390 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
6.0 1,300 0.0500 3.60 Shallow Concentrated Flow, Segment ID: B-C
Unpaved Kv=16.1fps
24.6 Direct Entry, Segment ID: C-D

614 1,350 Total
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Summary for Subcatchment 1C: SC-1C

Runoff = 22.00cfs @ 12.78 hrs, Volume= 3.845 af, Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Yr Rainfall=4.10"

Area (ac) CN Description
* 32.888 70 Woods, Good, HSG C
* 0.622 77 Woods, Good, HSG D

33.510 70 Weighted Average
33.510 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
: Woods: Dense underbrush n=0.800 P2=2.70"
6.8 490 0.0055 1.19 Shallow Concentrated Flow, Segment ID: B-C
Unpaved Kv=16.1fps
11.0 Direct Entry, Segment ID: C-D
4.5 Direct Entry, Segment ID: D-E

53.1 540 Total
Summary for Subcatchment 1D: SC-1D

Runoff = 2072 cfs @ 12.93 hrs, Volume= 5.834 af, Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Uil 24-hr 10-Yr Rainfalli=4.10"

Area(ac) CN Description
* 30.196 70  Woods, Good, HSG C
* 16.354 77 Woods, Good, HSG D

46.550 72  Weighted Average
46.550 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
109 1,840 0.0304 2.81 Shallow Concentrated Flow, Segment ID: B-C
Unpaved Kv=16.1 fps
24.5 Direct Entry, Segment ID: C-D

66.2 1,890 Total
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Summary for Subcatchment 2: SC-2
Runoff = 26.63 cfs @ 13.75 hrs, Volume= 7.899 af, Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Yr Rainfall=4.10"

Area (ac) CN Description
39.630 70 Woods, Good, HSG C
20.200 77 Woods, Good, HSG D
1.600 98  Existing Waterbody
61.430 73 Weighted Average
59.830 97.40% Pervious Area
1.600 2.60% Impervious Area

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

56.3 150 0.0200 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
60.4 1,375 0.0230 0.38 Shallow Concentrated Flow, Segment B-C
Forest wiHeavy Litter Kv= 2.5 fps
106 1,213 1.90 Direct Entry, Segment C-D (STWC, 0.008)

127.3 2,738 Total
Summary for Subcatchment 3: SC-3

Runoff = 7413 cfs @ 15.27 hrs, Volume= 33.230 af, Depth> 1.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 10-Yr Rainfall=4.10"

Area(ac) CN Description

162.090 70  Woods, Good, HSG C
102.790 77 Woods, Good, HSG D
* 2.330 98 Existing Water Body
* 0.320 98 Paved Areas (New)
1.570 93 Paved roads w/open ditches, 50% imp, HSG D
0.280 93 Paved roads w/open ditches, 50% imp, HSG D
0.950 71 Meadow, non-grazed, HSG C
270.330 73  Weighted Average
266.755 98.68% Pervious Area
3.575 1.32% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ftift)  (ft/sec) (cfs)

56.3 150 0.0200 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
105.2 1,116 0.0050 0.18 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv=2.5 fps
78.7 3,069 0.65 Direct Entry, Segment C-D (STWC, 0.001)

240.2 4,335 Total
Summary for Subcatchment 4: SC-4

Runoff = 9212 cfs @ 14.91 hrs, Volume= 38.214 af, Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Yr Rainfall=4.10"

Area (ac) CN Description
150.370 77 Woods, Good, HSG D
156.030 70  Woods, Good, HSG C
306.400 73 Weighted Average
306.400 100.00% Pervious Area

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

28.7 150 0.0270 0.09 Sheet Fiow, Segment A-B
Woods: Light underbrush n=0.400 P2=2.70"
1484 2,789 0.0157 . 0.31 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
17.7 1,592 1.50 Direct Entry, Segment C-D (STWC,0.0031)
79 760 1.60 Direct Entry, Segment D-E (STWC,0.005)
6.7 963 2.40 Direct Entry, Segment E-F (STWC, 0.0125)

2094 6,254 Total
Summary for Subcatchment 5: SC-5

Runoff = 14.61cfs @ 14.71 hrs, Volume= 5.590 af, Depth> 1.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Yr Rainfall=4.10"

Area (ac) CN Description
7.260 70 Woods, Good, HSG C
31.520 77 Woods, Good, HSG D
0.290 93  Paved roads wi/open ditches, 50% imp, HSG D
39.070 76  Weighted Average
38.925 99.63% Pervious Area
0.145 0.37% Impervious Area
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Tc Length  Slope Velocity Capacity Description
(min)  (feet) (f'ft)  (ft/sec) (cfs)

66.9 150 0.0130 0.04 Sheet Flow, Segment A-B
' Woods: Dense underbrush n=0.800 P2=2.70"
122.7 1,930 0.0110 0.26 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
25 275 1.80 Direct Entry, Segment C-D (STWC, 0.007)

1921 2,355 Total

Summary for Reach AP 1: Analysis Point 1

Inflow Area = 178.720 ac, 0.00% Impervious, Inflow Depth > 1.45" for 10-Yr event
Inflow = 92,64 cfs @ 13.25 hrs, Volume= 21.615 af
Outflow = 92.64 cfs @ 13.25 hrs, Volume= 21.615 af, Atten= 0%, Lag= 0.0 min

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

Summary for Reach AP2: AP-2

Inflow Area = 61.430 ac, 2.60% Impervious, Inflow Depth > 1.54" for 10-Yr event
Inflow = 2663 cfs @ 13.75 hrs, Volume= 7.899 af
Outflow = 26.63cfs @ 13.75 hrs, Volume= 7.899 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach AP3: AP-3

Inflow Area = 270.330 ac, 1.32% Impervious, Inflow Depth > 1.48" for 10-Yr event
Inflow 74,13 cfs @ 15.27 hrs, Volume= 33.230 af
Outflow 7413 cfs @ 15.27 hrs, Volume= 33.230 af, Atten=0%, Lag= 0.0 min

i n

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Summary for Reach AP4: AP4
Inflow Area = 306.400 ac, 0.00% Impervious, Inflow Depth > 1.50" for 10-Yr event

Inflow 92.12cfs @ 14.91 hrs, Volume= 38.214 af
Outflow 9212cfs @ 14.91 hrs, Volume= 38.214 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach AP5: AP-5

Inflow Area = 39.070 ac, 0.37% Impervious, Inflow Depth > 1.72" for 10-Yr event
Inflow = 1461 cfs @ 14.71 hrs, Volume= 5.590 af
Outflow = 1461 cfs @ 14.71 hrs, Volume= 5.590 af, Atten=0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach R1B1: Reach 1

Inflow Area = 80.060 ac, 0.00% Impervious, Inflow Depth > 1.45" for 10-Yr event
Inflow = 50.91 cfs @ 12.86 hrs, Volume= 9.679 af
Outflow = 4597 ¢fs @ 13.36 hrs, Volume= 9.498 af, Atten=10%, Lag= 30.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.83 fps, Min. Travel Time= 16.8 min
Avg. Velocity = 0.97 fps, Avg. Travel Time= 31.8 min

Peak Storage= 46,438 cf @ 13.08 hrs
Average Depth at Peak Storage= 1.16'
Bank-Full Depth= 2.00" Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0"/" Top Width= 50.00"
Length=1,850.0' Slope= 0.0020 "'

Inlet Invert= 150.00", Qutlet Invert= 146.30"

Summary for Reach R1B2: Reach 2

Inflow Area = 112.450 ac, 0.00% Impervious, Inflow Depth > 1.47" for 10-Yr event
Inflow = 62.14 cfs @ 13.26 hrs, Volume= 13.747 af
Outflow = 61.72cfs @ 13.40 hrs, Volume= 13.675 af, Atten=1%, Lag= 8.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Max. Velocity= 1.98 fps, Min. Travel Time= 4.8 min
Avg. Velocity = 1.07 fps, Avg. Travel Time= 8.9 min

Peak Storage= 17,767 ¢f @ 13.32 hrs
Average Depth at Peak Storage= 1.33'
Bank-Full Depth= 2.00" Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 /' Top Width= 50.00'
Length=570.0" Slope=0.0020 /'

Inlet Invert= 146.30", QOutlet Invert= 145,16
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1A: SC-1A Runoff Area=66.270 ac  0.00% Impervious Runoff Depth>1.93"
Flow Length=1,580" Tc=64.5 min CN=71 Runoff=55.97 cfs 10.685 af

Subcatchment1B: SC-1B Runoff Area=32.390 ac  0.00% Impervious Runoff Depth>2.09"
Flow Length=1,350" Tc=61.4 min CN=73 Runoff=30.76 cfs 5.651 af

Subcatchment1C: SC-1C Runoff Area=33.510 ac 0.00% Impervious Runoff Depth>1.86"
Flow Length=540' Tc=53.1 min CN=70 Runoff=30.43 cfs 5.206 af

Subcatchment1D: SC-1D Runoff Area=46.550 ac 0.00% Impervious Runoff Depth>2.01"
Fiow Length=1,890" Tc=66.2 min CN=72 Runoff=40.50 cfs 7.804 af

Subcatchment2: SC-2 Runoff Area=61.430 ac 2.60% Impervious Runoff Depth>2.05"
Flow Length=2,738' Tc=127.3 min CN=73 Runoff=36.03 cfs 10.515 af

Subcatchment3: SC-3 Runoff Area=270.330 ac  1.32% Impervious Runoff Depth>1.97"
Flow Length=4,335" Tc=240.2 min CN=73 Runoff=100.29 cfs 44.356 af

Subcatchment4: SC-4 Runoff Area=306.400 ac 0.00% Impervious Runoff Depth>2.00"
Flow Length=6,254" Tc=209.4 min CN=73 Runoff=124.52 cfs 50.967 af

Subcatchment5: SC-5 Runoff Area=39.070 ac 0.37% Impervious Runoff Depfh>2.25"
Flow Length=2,355' Tc=192.1min CN=76 Runoff=19.28 cfs 7.326 af

Reach AP 1: Analysis Point 1 Inflow=130.92 cfs 29.050 af
Outflow=130.92 cfs 29.050 af

Reach AP2: AP-2 Inflow=36.03 cfs 10.515 af
Outflow=36.03 cfs 10.515 af

Reach AP3: AP-3 Inflow=100.29 cfs 44.356 af
Outflow=100.29 cfs 44.356 af

Reach AP4: AP4 Inflow=124.52 cfs 50.967 af
Outflow=124.52 cfs 50.967 af

Reach AP5: AP-5 inflow=19.28 cfs 7.326 af
Outflow=19.28 cfs 7.326 af

Reach R1B1: Reach 1 Avg. Flow Depth=1.36' Max Vel=2.00 fps Inflow=69.81 cfs 13.009 af
n=0.030 L=1,850.0' S=0.0020'"/" Capacity=149.69 cfs Outflow=63.99 cfs 12.799 af

Reach R1B2: Reach 2 Avg. Flow Depth=1.56' Max Vel=2.16 fps Inflow=86.96 cfs 18.449 af
n=0.030 L=570.0' $=0.0020'/" Capacity=149.69 cfs Outflow=86.38 cfs 18.365 af
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Summary for Subcatchment 1A: SC-1A

Runoff = 5597 cfs @ 12.90 hrs, Volume= 10.685 af, Depth> 1.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Yr Rainfall=4.80"

Area (ac) CN Description
58.220 70 Woods, Good, HSG C
8.050 77  Woods, Good, HSG D
66.270 71 Weighted Average
66.270 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
12.3 Direct Entry, Segment ID: B-C
7.9 1,530 0.0400 3.22 Shallow Concentrated Flow, Segment ID: C-D
Unpaved Kv=16.11ps
13.5 Direct Entry, Segment ID: D-E

64.5 1,580 Total
Summary for Subcatchment 1B: SC-1B

Runoff = 30.76 cfs @ 12.86 hrs, Volume= 5.651 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 25-Yr Rainfall=4.80"

Area {ac) CN Description
* 17.167 70  Woods, Good, HSG C
* 15.223 77  Woods, Good, HSG D

32.390 73 Weighted Average
32.390 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
6.0 1,300 0.0500 3.60 Shallow Concentrated Flow, Segment ID: B-C
Unpaved Kv=16.1fps
24.6 Direct Entry, Segment ID: C-D

614 1,350 Total
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Summary for Subcatchment 1C: SC-1C

Runoff = 30.43cfs @ 12.76 hrs, Volume= 5.206 af, Depth> 1.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lll 24-hr 25-Yr Rainfall=4.80"

Area (ac) CN Description
* 32.888 70  Woods, Good, HSG C
* 0.622 77 Woods, Good, HSG D
33.510 70 Weighted Average
33.510 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
6.8 490 0.0055 1.19 Shallow Concentrated Flow, Segment ID: B-C
Unpaved Kv=16.1fps
11.0 Direct Entry, Segment ID: C-D
45 Direct Entry, Segment ID: D-E

53.1 540 Total
Summary for Subcatchment 1D: SC-1D

Runoff = 40.50 cfs @ 12.92 hrs, Volume= 7.804 af, Depth> 2.01"

- Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 25-Yr Rainfall=4.80"

Area (ac) CN Description
* 30.196 70 Woods, Good, HSG C
* 16.354 77 Woods, Good, HSG D
46.550 72 Weighted Average
46.550 100.00% Pervious Area

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

30.8 50 0.0100 0.03 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
109 1,840 0.0304 2.81 Shallow Concentrated Flow, Segment ID: B-C
Unpaved Kv=16.1 fps
24.5 Direct Entry, Segment ID: C-D

66.2 1,800 Total
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Summary for Subcatchment 2: SC-2

Runoff = 36.03cfs @ 13.73 hrs, Volume= 10.515 af, Depth> 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Yr Rainfall=4.80"

Area (ac) CN Description
39.630 70 Woods, Good, HSG C
20.200 77 Woods, Good, HSG D
1.600 98 Existing Waterbody
61.430 73 Weighted Average
59.830 97.40% Pervious Area
1.600 2.60% Impervious Area

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

56.3 150 0.0200 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
60.4 1,375 0.0230 0.38 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv=2.5 fps
106 1,213 1.90 Direct Entry, Segment C-D (STWC, 0.008)

127.3 2,738 Total
Summary for Subcatchment 3. SC-3

Runoff = 100.29 cfs @ 15.24 hrs, Volume= 44.356 af, Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 25-Yr Rainfall=4.80"

Area {ac) CN Description

162.090 70 Woods, Good, HSG C
102.790 77 Woods, Good, HSG D
* 2.330 98 Existing Water Body
* 0.320 98 Paved Areas (New)
1.570 93 Paved roads w/open ditches, 50% imp, HSG D
0.280 93 Paved roads w/open ditches, 50% imp, HSG D
0950 _ 71 Meadow, non-grazed, HSG C
270.330 73 Weighted Average
266.755 98.68% Pervious Area
3.575 1.32% Impervious Area
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Tc Length Slope Velocity Capacity Description
{min) (feet) (fyft)  (ft/sec) (cfs)

56.3 150 0.0200 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
105.2 1,116 0.0050 0.18 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv=2.5 fps
78.7 3,069 0.65 Direct Entry, Segment C-D (STWC, 0.001)

240.2 4,335 Total
Summary for Subcatchment 4: SC-4

Runoff = 12452 cfs @ 14.88 hrs, Volume= 50.967 af, Depth> 2.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type 1l 24-hr 25-Yr Rainfall=4.80"

Area (ac) CN Description
150.370 77 Woods, Good, HSG D
156.030 70  Woods, Good, HSG C
306.400 73 Weighted Average
306.400 100.00% Pervious Area

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

28.7 150 0.0270 0.09 Sheet Flow, Segment A-B
Woods: Light underbrush n=0.400 P2=2.70"
1484 2,789 0.0157 0.31 Shallow Concentrated Fiow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
17.7 1,592 1.50 Direct Entry, Segment C-D (STWC,0.0031)
7.9 760 1.60 Direct Entry, Segment D-E (STWC,0.005)
6.7 963 2.40 Direct Entry, Segment E-F (STWC, 0.0125)

2094 6,254 Total
Summary for Subcatchment 5: SC-5

Runoff = 19.28 cfs @ 14.70 hrs, Volume= 7.326 af, Depth> 2.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 25-Yr Rainfall=4.80"

Area{ac) CN Description
7.260 70 Woods, Good, HSG C
31.520 77 Woods, Good, HSG D
0.290 93 Paved roads w/open ditches, 50% imp, HSG D
39.070 76 Weighted Average
38.925 99.63% Pervious Area
0.145 0.37% Impervious Area
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Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) (cfs)

66.9 150 0.0130 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
122.7 1,930 0.0110 0.26 Shallow Concentrated Fiow, Segment B-C
Forest w/Heavy Litter Kv=2.5fps
2.5 275 1.80 Direct Entry, Segment C-D (STWC, 0.007)

1921 2,355 Total

Summary for Reach AP 1: Analysis Point 1

Inflow Area = 178.720 ac, 0.00% Impervious, Inflow Depth > 1.95" for 25-Yr event
inflow 130.92 ¢cfs @ 13.19 hrs, Volume= 29.050 af
Outflow 13092 cfs @ 13.19 hrs, Volume= 29.050 af, Atten=0%, Lag= 0.0 min

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

Summary for Reach AP2: AP-2

Inflow Area = 61.430 ac, 2.60% Impervious, Inflow Depth > 2.05" for 25-Yr event
Inflow = 36.03 cfs @ 13.73 hrs, Volume= 10.515 af
Outflow = 36.03 cfs @ 13.73 hrs, Volume= 10.515 af, Atten=0%, Lag= 0.0 min

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

Summary for Reach AP3: AP-3

Inflow Area = 270.330 ac, 1.32% Impervious, Inflow Depth > 1.97" for 25-Yr event
Inflow = 100.29 cfs @ 15.24 hrs, Volume= 44.356 af
Outflow = 100.29 cfs @ 15.24 hrs, Volume= 44.356 af, Atten= 0%, Lag= 0.0 min

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

Summary for Reach AP4: AP4

Inflow Area = 306.400 ac, 0.00% Impervious, Inflow Depth > 2.00" for 25-Yr event
Inflow = 124,52 ¢cfs @ 14.88 hrs, Volume= 50.967 af
Outflow = 124.52 cfs @ 14.88 hrs, Volume= 50.967 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Summary for Reach AP5: AP-5

Inflow Area = 39.070 ac, 0.37% Impervious, Inflow Depth > 2.25" for 25-Yr event
Inflow = 19.28 cfs @ 14.70 hrs, Volume= 7.326 af
Outflow = 19.28 cfs @ 14.70 hrs, Volume= 7.326 af, Atten=0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs

Summary for Reach R1B1: Reach 1

Inflow Area = 80.060 ac, 0.00% Impervious, Inflow Depth > 1.95" for 25-Yr event
Inflow = 69.81 cfs @ 12.85 hrs, Volume= 13.009 af
Oufflow = 63.99cfs @ 13.30 hrs, Volume= 12,799 af, Atten= 8%, Lag=27.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Max. Velocity= 2.00 fps, Min. Travel Time= 15.4 min
Avg. Velocity = 1.03 fps, Avg. Travel Time= 29.9 min

Peak Storage= 59,202 ¢f @ 13.05 hrs
Average Depth at Peak Storage= 1.36'
Bank-Full Depth= 2.00' Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 '/ Top Width= 50.00'
Length=1,850.0' Slope= 0.0020 /'

Inlet Invert= 150.00", Qutlet invert= 146.30'

Summary for Reach R1B2: Reach 2

Inflow Area = 112.450 ac, 0.00% Impervious, Inflow Depth> 1.97" for 25-Yr event
Inflow = 86.96 cfs @ 13.20 hrs, Volume= 18.449 af
Outflow = 86.38 cfs @ 13.34 hrs, Volume= 18.365 af, Atten=1%, Lag= 7.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.16 fps, Min. Travel Time= 4.4 min
Avg. Velocity = 1.13 fps, Avg. Trave! Time= 8.4 min

Peak Storage= 22,774 cf @ 13.26 hrs
Average Depth at Peak Storage= 1.56'
Bank-Full Depth= 2.00" Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 '/ Top Width= 50.00'
Length= 570.0' Slope= 0.0020 '/

Inlet Invert= 146.30', Qutlet Invert= 145.16'
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APPENDIX B

POST-DEVELOPMENT STORMWATER ANALYSIS



\\Nserver\cfs\Casella\OldTownLandfil\Expansion\9.35MCY-Expansion\Acad\Plans\SMP-PostDevelopmentConditions.dwg, 3/23/2015 11:25:40 AM, sjm

TIME OF CONCENTRATION

SUBCATCHMENT 1A

A — B: Sht L=150", S=0.020
B — C: Direct Entry, L=1840’
C — D: Direct Entry, L=260

SUBCATCHMENT 1B

A — B: Sht L=150", S=0.050
B — C: ShC L=185', S=0.100
C — D: Ch L=390’, S=0.050
D — E: Ch L=560", S=0.330

SUBCATCHMENT 1C

A — B: Sht L=150°, S=0.035
B — C: ShC L=230', S=0.013
C — D: Direct Entry

SUBCATCHMENT 1D

A — B: Sht L=150", S=0.050
B — C: ShC L=160’, S=0.100
C — D: Ch L=200’, S=0.050
D — E: Ch L=605", S=0.330

SUBCATCHMENT 1E

A — B: Sht L=150", S=0.100
B — C: ShC L=150", S=0.150
C — D: Ch L=93", S=0.050

D — E: Ch L=517", S=0.330

SUBCATCHMENT 1F

A — B: Sht L=100", S=0.010

B — C: Sht L=17", S=0.330

C — D: ShC L=300, S=0.019
— E: ShC L=1649’, S=0.050
— F: Direct Entry

D
E
SUBCATCHMENT 1G

A — B: Sht L=150", S=0.100
B — C: ShC L=62’, S=0.100
C — D: ShC L=90’, S=0.330
D — E: Ch L=140, S=0.500
E — F: Ch L=415", S=0.330

S

UBCATCHMENT 1H
A — B: Sht L=150", S=0.330
B — C: Ch L=610", S=0.030

SUBCATCHMENT 1i

A — B: Sht L=150", S=0.050
B — C: ShC L=150', S=0.100
C — D: Ch L=220", S=0.050
D — E: Ch L=570", S=0.330

SUBCATCHMENT 1J

A — B: Sht L=100", S=0.040
B — C: ShC L=123’, S=0.057
C — D: Ch L=370’, S=0.019

SUBCATCHMENT 2A

A — B: Sht L=150", S=0.030
B — C: ShC L=540’, S=0.020
C — D: ShC L=530", S=0.009
D — E: Cf L=1213", S=0.008

SUBCATCHMENT 2B

A — B: Sht L=150°, S=0.050
B — C: ShC L=190', S=0.100
C — D: Ch L=430", S=0.050
D — E: Ch L=450", S=0.330

SUBCATCHMENT 2C

A — B: Sht L=150", S=0.013
B — C: ShC L=290°, S=0.024
C — D: Ch L=260", S=0.011

SUBCATCHMENT 3

A — B: Sht L=150", S=0.020
B — C: ShC L=1120’, S=0.005
C — D: Direct Entry, L=3070’

SUBCATCHMENT 4A

A — B: Sht L=150", S=0.017
B — C: ShC L=160’, S=0.041
C — D: ShC L=70’, S=0.043

SUBCATCHMENT 4B

A — B: Sht L=24', S=0.020

B — C: Sht L=19’, S=0.500

C — D: ShC L=584', S=0.014
D — E: Ch L=40’, S=0.025

SUBCATCHMENT 4C

A — B: Sht L=61", S=0.020
B — C: Sht L=61", S=0.020
C — D: ShC L=374', S=0.011

SUBCATCHMENT 4D

: Sht L=125', S=0.022
Sht L=25", S=0.052
ShC L=270", S=0.019
ShC L=40", S=0.330
ShC L=100’, S=0.015
ShC L=258", S=0.003
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|
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SUBCATCHMENT 4E

A — B: Sht L=150", S=0.013
— C: ShC L=2625", S=0.019
— D: Direct Entry L=1590’
— E: Direct Entry, L=760
— F: Direct Entry, L=960’

2] Mmoo

UBCATCHMENT 4F

A — B: Sht L=140’, S=0.028
B — C: ShC L=1067’, S=0.029
C — D: Ch L=20, S=0.021

SUBCATCHMENT 4G

A — B: Sht L=100’, S=0.050
— C: Sht L=50', S=0.100

— D: ShC L=150°, S=0.100

— E: Ch L=130’, S=0.050

— F: Ch L=500", S=0.330

UBCATCHMENT 4H

— B: Sht L=75, S=0.100

— C: Sht L=75, S=0.330

— D: ShC L=150’, S=0.330
— E: Ch L=290", S=0.050
— D: Ch L=240", S=0.330

MO OW>» W OO W

SUBCATCHMENT 4HA
A — B: Sht L=140’, S=0.330

SUBCATCHMENT 4i

A — B: Sht L=150’, S=0.050
B — C: ShC L=200’, S=0.100
C — D: Ch L=290°, S=0.050
D — E: Ch L=440", S=0.330

SUBCATCHMENT 4iA
A — B: Sht L=140, S=0.333

SUBCATCHMENT 4J

A — B: Sht L=150’, S=0.050
B — C: ShC L=200°, S=0.100
C — D: Ch L=270°, S=0.050
D — E: Ch L=430", S=0.330

SUBCATCHMENT 4K

A — B: Sht L=150’, S=0.050
B — C: ShC L=270’, S=0.055
C — D: Ch L=270", S=0.050

D — E: Ch L=410', S=0.330

SUBCATCHMENT 4L

A — B: Sht L=20°, S=0.050
B — C: ShC L=130’, S=0.100
C — D: Ch L=250", S=0.050
D — E: Ch L=490", S=0.330

SUBCATCHMENT 4M

A — B: Sht L=150", S=0.330
B — C: ShC L=470', S=0.044
C — D: ShC L=20’, S=0.330

SUBCATCHMENT 4N
A — B: Sht L=150’, S=0.020
B — C: ShC L=580", S=0.023

SUBCATCHMENT 40

A — B: Sht L=55', S=0.300

B — C: ShC L=289’, S=0.030
C — D: ShC L=319, S=0.012

SUBCATCHMENT 5

A — B: Sht L=150", S=0.013 \
B — C: ShC L=1930", S=0.011

e

C — D: Direct Entry, L=275
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2. HYDROLOGIC SOIL GROUP DATA INTERPRETED FROM SOIL SURVEY OF
PENOBSCOT COUNTY, MAINE, BY U.S. DEPT. OF AGRICULTURE SOIL
CONSERVATION SERVICE DECEMBER 1970. MAPS 203 AND 213.
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

5.157 74 >75% Grass cover, Good, HSG C (4A, 4B, 4C, 4D)
4.940 70 Brush, Fair, HSG C (4B, 40)
0.250 98 Building/Concrete Slabs (4C)
0.400 98 Detention Pond 10 (40)
2.330 98 Existing Water Body (3)
1.600 98 Existing Waterbody (2A)
2,133 91 Gravel (4D)
1.300 96 Gravel Road (1A, 1C)
2470 96 Gravel Road/Berm (1D, 1E, 1G, 1H)
0.876 96 Gravel Road/Pad (1F, 1J)
0.456 91 Gravel Roads (4C)
2.126 89 Gravel roads, HSG C (4A, 4B, 4D, 4F, 4M, P1A)
0.600 98 Impervious / Structures (1F)
142.422 71 Meadow, non-grazed, HSG C (1A, 1B, 1C, 1D, 1E, 1F, 1G, 1H, 11, 1J, 2A, 2B, 3, 4A,
4G, 4H, 4HA, 41, 4iA, 4J, 4K, 4L, 4N)
11.170 78 Meadow, non-grazed, HSG D (1A, 1C, 1F)
0.333 79 Pasture/grassland/range, Fair, HSG C (P1A)
0.380 98 Paved Area (New) (2A)
0.320 98 Paved Areas (New) (3)
0.800 98 Paved and Gravel Shoulder (40)
3.940 98 Paved roads w/curbs & sewers, (4E)
1.184 98 Paved roads wicurbs & sewers, HSG C (1F, 4A, 4B, 4C, 4D)
2.140 93 Paved roads w/open ditches, 50% imp, HSG D (3, 5)
1.634 98 Pond (4D)
1.145 98  Pond and Liner (P1A)
1.653 98 Pond water surface (1J)
0.800 78 Pond, Meadow HSG D (1D)
0.111 98 ROOF (4A, 4B)
1.560 98 Water Surface, HSG C (2C, 4M)
4.280 70 Woods, Good HSG C (1J)
324.010 70 Woods, Good, HSG C (1A, 1C, 1F, 2A, 2C, 3, 4E, 4F, 4M, 4N, 5)
333.995 77  Woods, Good, HSG D (1A, 1C, 1F, 2A, 3, 4E, 5)
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Ground Covers (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground

(acres) (acres) (acres) (acres) (acres) (acres) Cover
0.000 0.000 5.157 0.000 0.000 5,157 >75% Grass cover, Good
0.000 0.000 4.940 0.000 0.000 4,940 Brush, Fair
0.000 0.000 0.000 0.000 0.250 0.250 Building/Concrete Slabs
0.000 0.000 0.000 0.000 0.400 0.400 Detention Pond 10
0.000 0.000 0.000 0.000 2.330 2.330 Existing Water Body
0.000 0.000 0.000 0.000 1.600 1.600 Existing Waterbody
0.000 0.000 0.000 0.000 2.133 2133 Gravel
0.000 0.000 0.000 0.000 1.300 1.300 Gravel Road
0.000 0.000 0.000 0.000 2.470 2,470 Gravel Road/Berm
0.000 0.000 0.000 0.000 0.876 0.876 Gravel Road/Pad
0.000 0.000 0.000 0.000 0.456 0.456 Gravel Roads
0.000 0.000 2.126 0.000 0.000 2.126 Gravel roads
0.000 0.000 0.000 0.000 0.600 0.600 Impervious / Structures
0.000 0.000 142,422 11.170 0.000 153.592 Meadow, non-grazed
0.000 0.000 0.333 0.000 0.000 0.333 Pasture/grassland/range, Fair
0.000 0.000 0.000 0.000 0.380 0.380 Paved Area (New)
0.000 0.000 0.000 0.000 0.320 0.320 Paved Areas (New)
0.000 0.000 0.000 0.000 0.800 0.800 Paved and Gravel Shoulder
0.000 0.000 1.184 0.000 0.000 1.184 Paved roads w/curbs & sewers
0.000 0.000 0.000 0.000 3.940 3.940 Paved roads w/curbs & sewers,
0.000 0.000 0.000 2.140 0.000 2.140 Paved roads w/open ditches, 50%

imp

0.000 0.000 0.000 0.000 1.634 1.634 Pond
0.000 0.000 0.000 0.000 1.145 1.145 Pond and Liner
0.000 0.000 0.000 0.000 1.653 1.653 Pond water surface
0.000 0.000 0.000 0.800 0.000 0.800 Pond, Meadow
0.000 0.000 0.000 0.000 0.111 0.111 ROOF
0.000 0.000 1.560 0.000 0.000 1.560 Water Surface
0.000 0.000  328.290 333.995 0.000 662.285 Woods, Good

Subcatchr
Numbers
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Time span=0.00-168.00 hrs, dt=0.05 hrs, 3361 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1A: SC-1A Runoff Area=23.080 ac 0.00% Impervious Runoff Depth=0.72"
Flow Length=2,249' Slope=0.0260" Tc=88.1 min CN=74 Runoff=5.38 cfs 1.392 af

Subcatchment1B: SC-1B Runoff Area=13.169 ac 0.00% Impervious Runoff Depth=0.59"
Flow Length=1,282" Tc=17.5min CN=71 Runoff=5.43 cfs 0.652 af

Subcatchment1C: SC-1C Runoff Area=13.300 ac 0.00% !Impervious Runoff Depth=0.87"
Flow Length=380" Tc=68.3 min CN=77 Runoff=4.61 cfs 0.963 af

Subcatchment1D: SC-1D Runoff Area=10.620 ac 0.00% Impervious Runoff Depth=0.68"
Flow Length=1,117" Tc=16.9 min CN=73 Runoff=5.34 cfs 0.601 af

Subcatchment1E: SC-1E Runoff Area=10.745 ac  0.00% Impervious Runoff Depth=0.64"
Flow Length=910' Tc=12.7 min CN=72 Runoff=5.49 cfs 0.569 af

Subcatchment1F: SC-1F Runoff Area=31.220 ac 3.52% Impervious Runoff Depth=0.82"
Flow Length=2,066' Tc=73.2min CN=76 Runoff=9.57 cfs 2.130 af

Subcatchment1G: SC-1G Runoff Area=11.290 ac 0.00% impervious Runoff Depth=0.64"
Flow Length=857" Tc=12.7 min CN=72 Runoff=5.77 cfs 0.598 af

Subcatchment1H: SC-1H Runoff Area=3.030 ac 0.00% Impervious Runoff Depth=1.09"
Flow Length=759' Tc=15.4 min CN=81 Runoff=2.81 cfs 0.275 af

Subcatchment1l: SC-11 Runoff Area=9.334 ac 0.00% Impervious Runoff Depth=0.59"
Flow Length=1,084' Tc=16.8 min CN=71 Runoff=3.92 cfs 0.462 af

Subcatchment1J: SC-1J Runoff Area=360,761 sf 19.96% Impervious Runoff Depth=0.87"
Flow Length=593' Tc=33.0 min CN=77 Runoff=4.30 cfs 0.599 af

Subcatchment2A: SC-2A Runoff Area=54.143 ac 3.66% Impervious Runoff Depth=0.72"
Flow Length=2,435' Tc=126.1 min CN=74 Runoff=9.80 cfs 3.266 af

Subcatchment2B: 2B Runoff Area=13.996 ac 0.00% Impervious Runoff Depth=0.59"
Flow Length=1,218" Tc=17.6 min CN=71 Runoff=5.75cfs 0.693 af

Subcatchment2C: 2C Runoff Area=6.181 ac  10.68% Impervious Runoff Depth=0.68"
Flow Length=702' Tc=80.7 min CN=73 Runoff=1.40 cfs 0.350 af

Subcatchment3: SC-3 Runoff Area=270.330 ac 1.32% Impervious Runoff Depth=0.68"
Fiow Length=4,335" Tc=240.2 min CN=73 Runoff=29.11 cfs 15.297 af

Subcatchment4A: 4A Runoff Area=4.518 ac  7.22% Impervious Runoff Depth=0.87"
Flow Length=379' Tc=5.1 min CN=77 Runoff=4.37 cfs 0.327 af

Subcatchment4B: 4B Runoff Area=2.330 ac 11.29% Impervious Runoff Depth=0.97"
Flow Length=667' Tc=13.2 min CN=79 Runoff=2.01 cfs 0.189 af
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Subcatchment4C: 4C

Subcatchment4D: 4D

Subcatchment4E: 4E

Subcatchment4F: 4F

Subcatchment4G: 4G

Subcatchment4H: 4H

Subcatchment4HA: 4HA

Subcatchment4l: 41

Subcatchment4lA: 41A

Subcatchment4J: 4J

Subcatchment4K: 4K

Subcatchment4L.: 4L

Subcatchment4M: 4M

Subcatchment4N: 4N

Subcatchment40: 40

Subcatchment5: SC-5

SubcatchmentP1A: SC-P1A

Reach 1R: DP-10 DITCH 1

Runoff Area=1.287 ac 24.86% Impervious Runoff Depth=1.41"
Flow Length=496' Tc=15.4min CN=86 Runoff=1.58 cfs 0.151 af

Runoff Area=6.660 ac 26.58% Impervious Runoff Depth=1.48"
Flow Length=824' Tc=33.9min CN=87 Runoff=6.17 cfs 0.821 af

Runoff Area=247.915ac 1.59% Impervious Runoff Depth=0.77"
Flow Length=6,090" Tc=225.6 min CN=75 Runoff=32.46 cfs 15.916 af

Runoff Area=6.771 ac  0.00% Impervious Runoff Depth=0.55"
Fiow Length=1,228' Tc=68.8 min CN=70 Runoff=1.30 cfs 0.313 af

Runoff Area=12.750 ac 0.00% Impervious Runoff Depth=0.59"
Flow Length=929' Tc=17.1 min CN=71 Runoff=5.29 cfs 0.631 af

Runoff Area=3.400 ac 0.00% Impervious Runoff Depth=0.59"
Flow Length=823' Tc=11.9 min . CN=71 Runoff=1.61 cfs 0.168 af

Runoff Area=0.780 ac 0.00% Impervious Runoff Depth=0.59"

Flow Length=142"' Slope=0.3300""" Tc=6.7 min CN=71 Runoff=0.44 cfs 0.039 af

Runoff Area=9.930 ac  0.00% Impervious Runoff Depth=0.59"
Flow Length=1,082' T¢=17.1 min CN=71 Runoff=4.12 cfs 0.492 af

Runoff Area=0.940 ac 0.00% Impervious Runoff Depth=0.59"

Flow Length=136"' Slope=0.3333 "/ Tc=6.4 min CN=71 Runoff=0.54 cfs 0.047 af

Runoff Area=12.310 ac  0.00% Impervious Runoff Depth=0.59"
Flow Length=1,051" Tc=17.2min CN=71 Runoff=5.10 cfs 0.610 af

Runoff Area=10.870 ac  0.00% Impervious Runoff Depth=0.59"
Flow Length=1,095" Tc=18.4 min CN=71 Runoff=4.40 cfs 0.538 af

Runoff Area=7.500 ac 0.00% Impervious Runoff Depth=0.59"
Flow Length=896" Tc=14.1 min CN=71 Runoff=3.34 cfs 0.371 af

Runoff Area=5.352 ac 16.82% Impervious Runoff Depth=0.77"
Flow Length=642' Tc=53.5min CN=75 Runoff=1.86 cfs 0.344 af

Runoff Area=1.921 ac 0.00% Impervious Runoff Depth=0.59"
Flow Length=730" Tc=30.5min CN=71 Runoff=0.64 cfs 0.095 af

Runoff Area=5.100 ac 23.53% Impervious Runoff Depth=0.87"
Flow Length=663' Tc=14.2min CN=77 Runoff=3.75cfs 0.369 af

Runoff Area=35.960 ac 0.40% !mpervious Runoff Depth=0.82"
Flow Length=2,355" Tc=192.1 min CN=76 Runoff=5.71cfs 2.453 af

Runoff Area=65,400 sf 76.26% Impervious Runoff Depth=2.06"
Tc=0.0 min CN=94 Runoff=4.03 cfs 0.258 af

Avg. Flow Depth=0.33"' Max Vel=2.32 fps Inflow=5.08 cfs 0.610 af
n=0.025 L=101.0' $=0.0079 /" Capacity=128.49 c¢fs Outflow=5.02 cfs 0.610 af
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Reach 2R: E2C-DP9 Avg. Flow Depth=0.30' Max Vel=3.49 fps Inflow=5.47 cfs 0.478 af
n=0.022 L=590.0" S=0.0169 " Capacity=488.04 cfs Outflow=5.13 cfs 0.478 af

Reach 3R: Overland Flow Avg. Flow Depth=0.13' Max Vel=9.99 fps Inflow=7.52 cfs 1.099 af
n=0.035 L=168.0' $=0.0554"7 Capacity=119.87 cfs Outflow=7.51cfs 1.099 af

Reach 4HR-A:EASTPD -4 Avg. Flow Depth=0.10' Max Vel=1.88 fps Inflow=0.44 cfs 0.039 af
n=0.025 1=288.0' S=0.0247 /' Capacity=119.08 cfs Outflow=0.41 cfs 0.039 af

Reach 4HR-B:EASTPD -5 Avg. Flow Depth=0.20' Max Vel=3.75fps Inflow=1.82 cfs 0.207 af
n=0.025 L=425.0' S=0.0438 " Capacity=158.67 cfs Outflow=1.79 cfs 0.207 af

Reach 4IR-A: EASTPD - 2 Avg. Flow Depth=0.12' Max Vel=1.80 fps inflow=0.54 cfs 0.047 af
n=0.025 L=330.0' S=0.0176"" Capacity=100.55 cfs Outflow=0.50 cfs 0.047 af

Reach 4IR-B: EASTPD -3 Avg. Flow Depth=0.41' Max Vel=3.98 fps Inflow=4.59 cfs 0.538 af
n=0.025 L=210.0' S=0.0224 /" Capacity=113.47 cfs Outflow=4.54 cfs 0.538 af

Reach 4JR: EASTPD 1 Avg. Flow Depth=0.46' Max Vel=3.81 fps Inflow=5.10 cfs 0.610 af
n=0.025 L=183.0' S=0.0180" Capacity=101.85cfs Outflow=5.07 cfs 0.610 af

Reach 4R: DP-10DITCH 3 Avg. Flow Depth=0.49' Max Vel=6.32 fps Inflow=9.29 cfs 1.147 af
n=0.025 L=260.0' S=0.0462'" Capacity=162.94 cfs Outflow=9.21cfs 1.147 af

Reach 5R: NORTH PD-1 Avg. Flow Depth=0.40" Max Vel=4.57 fos Inflow=5.29 cfs 0.631 af
n=0.025 L=936.0' S=0.0299'" Capacity=131.18 cfs Outflow=5.14 cfs 0.631 af

Reach 6R: NORTH PD-2 Avg. Flow Depth=0.60' Max Vel=2.93 fps Inflow=5.70 cfs 0.693 af
n=0.025 L=364.0' S=0.0080' Capacity=67.70 cfs Outflow=5.61cfs 0.693 af

Reach 7R: DP-10R Avg. Flow Depth=0.19' Max Vel=1.50 fps Inflow=0.74 cfs 1.035 af
n=0.045 L=1,130.0' S=0.0248"/' Capacity=88.21 cfs Outflow=0.74 cfs 1.035 af

Reach 8R: EASTPD - 6 Avg. Flow Depth=0.37' Max Vel=2.06 fps Inflow=4.40 cfs 0.538 af
n=0.025 L=360.0' S$=0.0056'" Capacity=25.35cfs Outflow=4.33 cfs 0.538 af

Reach 9R: LEVEL SPREADER Avg. Flow Depth=0.04'" Max Vel=0.06 fps Inflow=0.05cfs 0.399 af
n=0.800 L=273.0' S=0.0623"/" Capacity=11.46 cfs Outflow=0.05cfs 0.395 af

Reach 10R: Ditch 4B1 Avg. Flow Depth=0.50' Max Vel=2.76 fps Inflow=4.22 cfs 0.538 af
n=0.025 L=352.0' S=0.0085"" Capacity=70.02 cfs Outflow=4.17 cfs 0.538 af

Reach 11R: DP-11R Avg. Flow Depth=0.19' Max Vel=1.21 fps Inflow=0.61cfs 1.030 af
n=0.045 L=1,050.0' S=0.0162'/ Capacity=71.30cfs Outflow=0.61cfs 1.030 af

Reach 12R: 4FR Avg. Flow Depth=0.29' Max Vel=1.38 fos Inflow=1.29 cfs 0.313 af
n=0.045 L=1,523.0' $=0.0131"" Capacity=64.21 cfs Outflow=1.17 cfs 0.313 af

Reach 13R: Ex Ditch Avg. Flow Depth=0.59' Max Vel=3.47 fps Inflow=6.52 cfs 0.910 af
n=0.030 L=225.0' S=0.0164"'" Capacity=81.05cfs Outflow=6.47 cfs 0.910 af
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Reach 14R: DP-10 DITCH 2 Avg. Flow Depth=0.38'" Max Vel=4.82 fps Inflow=5.03 cfs 0.610 af
n=0.025 L=434.0' S$=0.0357 '/ Capacity=143.33 cfs Outflow=4.97 cfs 0.610 af

Reach AP1: AP-1 Inflow=16.15 cfs 5.749 af
Outflow=16.15 cfs 5.749 af

Reach AP2: ANALYSIS POINT #2 Inflow=9.80 cfs 4.150 af
Outflow=9.80 cfs 4.150 af

Reach AP3: ANALYSIS POINT #3 Inflow=29.11 cfs 15.297 af
Outflow=29.11 cfs 15.297 af

Reach AP4: AP4 Inflow=33.41 cfs 18.774 af
Outflow=33.41 cfs 18.774 af

Reach AP5: ANALYSIS POINT #5 Inflow=5.71 cfs 2.453 af
Outflow=5.71 cfs 2.453 af

Reach E2R2: E2R2 Avg. Flow Depth=0.04' Max Vel=0.20 fps Inflow=0.64 cfs 0.095 af
n=0.080 L=4,356.0' $=0.0094 /' Capacity=132.12 cfs Outflow=0.09 cfs 0.095 af

Reach E2R3: REACHTO AP Avg. Flow Depth=0.06' Max Vel=0.41 fps Inflow=0.05 cfs 0.395 af
n=0.045 L=2,170.0' S$=0.0074'"" Capacity=48.12 cfs Outflow=0.05 cfs 0.391 af

Reach E2R4: Reach to AP Avg. Flow Depth=0.20' Max Vel=0.57 fps Inflow=1.62 cfs 2.863 af
n=0.080 L=963.0' S$=0.0094 '/ Capacity=131.94 cfs Outflow=1.60 cfs 2.858 af

Reach R-1D: Reach R-1D Avg. Flow Depth=0.11' Max Vel=0.95 fps Inflow=1.15cfs 0.695 af

n=0.060 L=370.0' S=0.0324"/" Capacity=67.93 cfs Outflow=1.15 cfs

Reach R-1E: LEVEL SPREADER R-1E  Avg. Flow Depth=0.14" Max Vel=1.64 fps Inflow=3.92 cfs

n=0.060 L=210.0' S$=0.0690'"" Capacity=135.95 cfs Outflow=3.90 cfs

Reach R-1F: Reach R-1F Avg. Flow Depth=0.00' Max Vel=0.00 fps Inflow=0.00 cfs
n=0.060 L=940.0' S=0.0170"" Capacity=49.21 cfs Outflow=0.00 cfs

Reach R-1H: LEVEL SPREADERR-1H  Avg. Flow Depth=0.05" Max Vel=1.50 fps Inflow=2.78 cfs
n=0.030 L=170.0' $=0.0471'" Capacity=411.95 cfs Outflow=2.73 cfs

Reach R-2F: Reach R2-F Avg. Flow Depth=0.00' Max Vel=0.00 fps Inflow=0.00 cfs
n=0.030 L=735.0' S$=0.0020 /" Capacity=151.21 cfs Outflow=0.00 cfs

Reach R1: Reach 1 Avg. Flow Depth=0.64' Max Vel=1.17 fps Inflow=12.53 cfs

n=0.030 L=700.0' S$=0.0016'/" Capacity=132.69 cfs Outflow=12.37 cfs

Reach R1B: LF TOE DITCH Avg. Flow Depth=0.54' Max Vel=3.22 fps Inflow=5.43 cfs
n=0.040 L=540.0' S$=0.0278 """ Capacity=79.00 cfs Outflow=5.35 cfs

Reach R2: Reach 2 Avg. Flow Depth=0.54' Max Vel=1.20 fps Inflow=10.32 cfs
n=0.030 L=1,050.0' S$=0.0020'" Capacity=149.69 cfs Outflow=9.88 cfs

Reach R2A: Reach 2A Avg. Flow Depth=0.05' Max Vel=0.35 fps Inflow=0.51 cfs
n=0.060 L=1,960.0" S$=0.0138"'""" Capacity=1,358.84 cfs Outflow=0.49 cfs

0.695 af

0.569 af
0.569 af

0.000 af
0.000 af

0.275 af
0.275 af

0.000 af
0.000 af

4.357 af
4.357 af

0.652 af
0.652 af

2.699 af
2.699 af

0.885 af
0.884 af
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Reach R3: Reach 3 Avg. Flow Depth=0.52" Max Vel=1.17 fps Inflow=9.57 cfs 2.130 af
n=0.030 L=800.0" $=0.0020"/" Capacity=149.69 cfs Outfllow=9.24 cfs 2.130 af

Reach R5a: Grass Lined Ditch Avg. Flow Depth=0.21' Max Vel=4.30 fps Inflow=3.92 cfs 0.462 af
n=0.025 L=200.0' $=0.0500"" Capacity=572.96 cfs Outflow=3.88 cfs 0.462 af

Pond 1P: Culvert-4JB & FJC Peak Elev=210.75" Storage=215cf Inflow=5.02 cfs 0.610 af
24.0" Round Culvert x 2.00 n=0.011 L=73.0' $=0.0137 '/ Outflow=5.03 cfs 0.610 af

Pond 4IAC: Culvert - 41A Peak Elev=213.23' Storage=112 cf Inflow=0.50 cfs 0.047 af
18.0" Round Culvert n=0.011 L=40.0' $=0.0175'/" Outflow=0.45 cfs 0.047 af

Pond 8P: Ex Pond Peak Elev=171.98" Storage=3,312 cf Inflow=0.74 cfs 1.103 af
Outflow=0.74 cfs 1.035 af

Pond C-2B-A: Culvert - 2BA Peak Elev=204.21' Storage=365 cf Inflow=5.75 cfs 0.693 af
Primary=5.70 cfs 0.693 af Secondary=0.00 cfs 0.000 af Outflow=5.70 cfs 0.693 af

Pond C-4F: Culvert - 4F Peak Elev=165.58" Storage=0.007 af Inflow=1.30 cfs 0.313 af
18.0" Round Culvert n=0.011 L=78.0' $=0.0385'/" Outflow=1.29 cfs 0.313 af

Pond C-4K: Catch Basin - 4K Peak Elev=220.30" Storage=924 cf Inflow=4.33 cfs 0.538 af
: Outflow=4.22 cfs 0.538 af

Pond C4B: Culvert- 4BA & 4BB Peak Elev=205.34' Storage=13 cf Inflow=7.52 cfs 1.099 af
24.0" Round Culvert x 2.00 n=0.011 L=78.0' $=0.0090 /' Outflow=7.52 cfs 1.099 af

Pond C4H-A: Culvert 4H-A Peak Elev=202.17" Storage=190 cf Inflow=0.41cfs 0.039 af
18.0" Round Culvert n=0.011 L=40.0' $=0.0250"" Outflow=0.30 cfs 0.039 af

Pond C4N: Culvert 4N Peak Elev=184.40"' Storage=0.001 af Inflow=0.64 cfs 0.095 af
18.0" Round Culvert n=0.011 L=33.0' $=0.0303 "/ Outflow=0.64 cfs 0.095 af

Pond CB-2B-B: Catch Basin - 2BB Peak Elev=200.21' Storage=4 cf Inflow=5.61 cfs 0.693 af
Outflow=5.61 cfs 0.693 af

Pond CB-4G: Catch Basin - 4G Peak Elev=181.40"' Storage=92 cf Inflow=5.14 cfs 0.631 af
Outflow=5.14 cfs 0.631 af

Pond CB-4HB: Catch Basin - 4HB Peak Elev=183.50" Storage=12cf Inflow=1.79 cfs 0.207 af
Outflow=1.77 cfs 0.207 af

Pond CB-4l: Catch Basin - 41 Peak Elev=207.97' Storage=0.003 af Inflow=4.54 cfs 0.538 af
Outflow=4.54 cfs 0.538 af

Pond CB-4JA: Catch Basin - 4JA Peak Elev=219.09' Storage=0.003 af Inflow=5.07 cfs 0.610 af
Outfiow=5.08 cfs 0.610 af

Pond CB-4L: Catch Basin - 4L Peak Elev=215.30" Storage=458 cf Inflow=3.34 cfs 0.371 af
Outflow=3.31 cfs 0.371 af
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Pond D-1G: (2)24" Culverts P-6h Peak Elev=183.81"' Storage=136 cf Inflow=5.77 cfs
: Primary=5.72 cfs 0.598 af Secondary=0.00 cfs 0.000 af Outflow=5.72 cfs

Pond D-1H: LF TOE DITCH - CULVERT Peak Elev=183.84" Storage=372 cf Inflow=2.81 cfs
18.0" Round Culvert n=0.013 L=60.0" $=0.0083 /' OQutflow=2.78 cfs

Pond DP-1: Detention Pond 1 Peak Elev=162.46' Storage=31,388 cf Inflow=10.24 cfs
Primary=1.15 cfs 0.695 af Secondary=0.00 cfs 0.000 af Outflow=1.15 cfs

Pond DP-10: DETENTIONPOND 10 Peak Elev=177.58' Storage=43,962 cf Inflow=12.05 cfs
Primary=0.00 cfs 0.000 af Secondary=0.74 cfs 1.103 af Tertiary=0.00 cfs 0.000 af Outflow=0.74 cfs

Pond DP-11: Detention Pond 11 Peak Elev=165.43' Storage=33,880 cf Inflow=7.66 cfs
Primary=0.00 cfs 0.000 af Secondary=0.61cfs 1.030 af Outflow=0.61 cfs

Pond DP-12: DETENTIONPOND 12 Peak Elev=185.69' Storage=31,513 ¢f Inflow=5.88 cfs
Primary=0.00 cfs 0.000 af Secondary=0.51 cfs 0.885af Outflow=0.51 cfs

Pond DP-1A: DP-1A (Former Leachate Peak Elev=164.81' Storage=213,981 cf Inflow=5.05 cfs
Outflow=0.00 cfs

Pond DP-2: DETENTIONPOND 2 Peak Elev=163.37' Storage=4,359 cf Inflow=5.49 cfs
Outflow=3.92 cfs

Pond DP-6: DETENTION POND 6 Peak Elev=174.86' Storage=67,549 c¢f Inflow=11.00 cfs
Primary=0.00 cfs 0.000 af Secondary=0.82 cfs 1.472 af Outflow=0.82 cfs

Pond DP-9: DETENTIONPOND 9 Peak Elev=188.57" Storage=103,321 cf Inflow=16.58 cfs
Primary=0.00 cfs 0.000 af Secondary=0.05 cfs 0.399 af Tertiary=0.00 cfs 0.000 af Outflow=0.05 cfs

0.598 af
0.598 af

0.275 af
0.275 af

1.253 af
0.695 af

1.516 af
1.103 af

1.182 af
1.030 af

1.043 af
0.885 af

0.720 af
0.000 af

0.569 af
0.569 af

1.472 af
1.472 af

2.398 af
0.399 af
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Summary for Subcatchment 1A: SC-1A

Runoff = 538cfs @ 13.29 hrs, Volume= 1.392 af, Depth= 0.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
10.120 70  Woods, Good, HSG C
9.500 77 Woods, Good, HSG D
2.560 71 Meadow, non-grazed, HSG C
0.400 78 Meadow, non-grazed, HSG D
* 0.500 96 . Gravel Road

23.080 74 Weighted Average

23.080 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) {ft/ft)  (ft/sec) (cfs)
50.7 150 0.0260 0.05 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
21.0 1,839 1.46 Direct Entry, Segment ID: B-C
16.4 260 0.26 Direct Entry, Segment ID: C-D

88.1 2,249 Total
Summary for Subcatchment 1B: SC-1B

Runoff = 543cfs @ 12.29 hrs, Volume= 0.652 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lll 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
13.169 71 Meadow, non-grazed, HSG C
13.169 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
14.9 150 0.0500 0.17 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
14 183 0.1000 2.21 Shallow Concentrated Flow, Segment ID: B-C
Short Grass Pasture Kv=7.0 fps
0.9 392 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z=3.0 & 20.0 "/ Top.W=23.00'
n=0.030
0.3 557 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00" D=2.00' Z=2.0"/" Top.W=13.00'
n= 0.035

175 1,282 Total
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Summary for Subcatchment 1C: SC-1C

Runoff = 461cfs @ 12.99 hrs, Volume= 0.963 af, Depth= 0.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
6.100 77 Woods, Good, HSG D
0.720 70 Woods, Good, HSG C
3.100 78 Meadow, non-grazed, HSG D
2.580 71 Meadow, non-grazed, HSG C
* 0.800 96 Gravel Road

13.300 77 Weighted Average

13.300 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) ___ (feet) (ft/ft)  (ft/sec) {cfs)
45.0 150 0.0350 0.06 Sheet Flow, Segment ID: A-B

Woods: Dense underbrush n=0.800 P2=2.70"

6.6 230 0.0133 0.58 Shallow Concentrated Flow, Segment ID: B-C
Woodland Kv= 5.0 fps

16.7 Direct Entry, Segment ID: C-D

68.3 380 Total
Summary for Subcatchment 1D: SC-1D

Runoff = 5.34cfs @ 12.27 hrs, Volume= 0.601 af, Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2-yr Storm Rainfall=2.70"

Area {ac) CN Description
'9.230 71 Meadow, non-grazed, HSG C
* 0.590 96 Gravel Road/Berm
* 0.800 78 Pond, Meadow HSG D
10620 73 Weighted Average
10.620 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=270"
1.2 159 0.1000 2.21 Shallow Concentrated Fiow, Segment ID: B-C

Short Grass Pasture Kv=7.0 fps

0.5 203 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z=3.0 & 20.0 /' Top.W=23.00'
n=0.030

0.3 605 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00’
n=0.035
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16.9 1,117 Total
Summary for Subcatchment 1E: SC-1E

Runoff = 549cfs @ 12.21 hrs, Volume= 0.569 af, Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
10.495 71 Meadow, non-grazed, HSG C
* 0.250 96 Gravel Road/Berm

10.745 72  Weighted Average
10.745 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fuft)  (ft/sec) (cfs)
11.3 150 0.1000 0.22 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
0.9 150 0.1500 2.71 Shallow Concentrated Flow, Segment ID: B-C
Short Grass Pasture Kv=7.0 fps
0.2 93 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z=3.0 & 20.0"/' Top.W=23.00'
n= 0.030
0.3 517 0.3300 28.92  520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00" D=2.00' Z=2.0"/" Top.W=13.00’
n= 0.035

12.7 910 Total
Summary for Subcatchment 1F: SC-1F

Runoff = 9.57 cfs @ 13.08 hrs, Volume= 2.130 af, Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
13.200 77 Woods, Good, HSG D
7.250 70 Woods, Good, HSG C
7.670 78 Meadow, non-grazed, HSG D
1.500 71 Meadow, non-grazed, HSG C
* 0.500 96 Gravel Road/Pad
* 0.600 98 Impervious / Structures
0.500 98 Paved roads w/curbs & sewers, HSG C
31.220 76 Weighted Average
30.120 96.48% Pervious Area
1.100 3.52% Impervious Area
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Tc Length Slope Velocity Capacity Description
{(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
20.5 100 0.0100 0.08 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
1.2 17 0.3300 0.23 Sheet Flow, Segment ID: B-C
Grass: Dense n=0.240 P2=2.70"
24 300 0.0190 2.07 Shallow Concentrated Flow, Segment ID: C-D
Grassed Waterway Kv=15.0 fps
246 1,649 0.0500 1.12 Shallow Concentrated Flow, Segment ID D-E
Woodland Kv=5.0 fps
245 Direct Entry, Segment ID: E-F

73.2 2,066 Total
Summary for Subcatchment 1G: SC-1G

Runoff = 577 cfs @ 12.21 hrs, Volume= 0.598 af, Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lll 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
10.860 71  Meadow, non-grazed, HSG C
* 0.430 96 Gravel Road/Berm
11.290 72 Weighted Average
11.290 100.00% Pervious Area

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

11.3 150 0.1000 0.22 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
0.5 62 0.1000 2.21 Shallow Concentrated Flow, Segment ID: B-C
Short Grass Pasture Kv=7.0 fps
0.4 90 0.3300 4.02 Shallow Concentrated Flow, Segment ID: C-D

Short Grass Pasture Kv=7.0 fps

0.3 140 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=0.00' D=1.00"' Z= 3.0 & 20.0 /" Top.W=23.00
n=0.030

0.2 415 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: E-F
Bot.W=5.00' D=2.00' Z=2.0"" Top.W=13.00'
n=0.035

12.7 857 Total
Summary for Subcatchment 1H: SC-1H

Runoff = 281 cfs @ 12.22 hrs, Volume= 0.275 af, Depth= 1.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type [l 24-hr 2-yr Storm Rainfall=2.70"
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Area (ac) CN Description
1.830 71 Meadow, non-grazed, HSG C
1.200 96 Gravel Road/Berm

3.030 81 Weighted Average
3.030 100.00% Pervious Area

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

7.0 150 0.3300 0.36 Sheet Flow, Segment A-B
Grass: Dense n=0.240 P2=2.70"
8.4 609 0.0300 1.21 Shallow Concentrated Flow, Segment B-C

Short Grass Pasture Kv=7.0 fps

154 759 Total
Summary for Subcatchment 11: SC-1I

Runoff = 3.92cfs @ 12.27 hrs, Volume= 0.462 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type 1l 24-hr 2-yr Storm Rainfall=2.70"

Area(ac) CN Description
9.334 71 Meadow, non-grazed, HSG C
9.334 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)___ (feet) (ft/ft)  (ft/sec) (cfs)
14.9 150 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
1.1 146 0.1000 2.21 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv=7.0 fps
0.5 218 0.0500 6.94 79.81 Trap/Vee/Rect Channel Fiow, C-D
Bot.W=0.00' D=1.00' Z= 3.0 & 20.0 /' Top.W=23.00'
n=0.030
0.3 570 0.3300 27.25 817.65 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00' D=2.00" Z=5.0"/" Top.W=25.00'
n= 0.035

16.8 1,084 Total
Summary for Subcatchment 1J: SC-1J

Runoff = 430cfs @ 12.50 hrs, Volume= 0.599 af, Depth= 0.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Storm Rainfall=2.70"
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Area (sf) CN Description

* 186,445 70 Woods, Good HSG C
85939 71 Meadow, non-grazed, HSG C

* 16,377 96 Gravel Road/Pad
* 72.000 98 Pond water surface
360,761 77 Weighted Average
288,761 80.04% Pervious Area
72,000 19.96% Impervious Area

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

30.8 100 0.0400 0.05 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=270"
1.7 123 0.0569 1.19 Shallow Concentrated Flow, Segment 1D: B-C

Woodland Kv=5.0fps

0.5 370 0.0189 12.43 801.88 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=2,00' D=3.00' Z=10.0 & 3.0/ Top.W=41.00'
n=0.022 Earth, clean & straight

33.0 593 Total
Summary for Subcatchment 2A: SC-2A

Runoff = 9.80cfs @ 13.86 hrs, Volume= 3.266 af, Depth= 0.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
27.993 70 Woods, Good, HSG C
21.380 77 Woods, Good, HSG D
2.790 71 Meadow, non-grazed, HSG C
* 0.380 98 Paved Area (New)
1.600 98 Existing Waterbody
54.143 74 Weighted Average
52.163 96.34% Pervious Area
1.980 3.66% Impervious Area

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

479 150 0.0300 0.05 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
254 538 0.0200 0.35 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv=2.5 fps
375 534 0.0090 024 Shallow Concentrated Flow, Segment C-D

Forest w/Heavy Litter Kv=2.5 fps

156.3 1,213 0.0080 1.32 52.99 Trap/Vee/Rect Channel Flow, Segment D-E
Bot.W=0.00' D=2.00' Z=10.0'"/" Top.W=40.00'
n=0.100 Earth, dense brush, high stage

126.1 2,435 Total
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Summary for Subcatchment 2B: 2B

Runoff = 5.75cfs @ 12.29 hrs, Volume= 0.693 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lll 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
13.996 71 __Meadow, non-grazed, HSG C
13.996 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ {feet) (ft)  (fUsec) (cfs)

14.9 150 0.0500 0.17 Sheet Fiow, A-B
Grass: Dense n=0.240 P2=2.70"
1.4 187 0.1000 2.21 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps
1.0 431 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00' D=1.00' Z=3.0 &20.0 /' Top.W=23.00'
n=0.030
0.3 450 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00' D=2.00' Z=2.0'"/" Top.W=13.00'
n= 0.035

176 1,218 Total
Summary for Subcatchment 2C: 2C

Runoff = 140 cfs @ 13.20 hrs, Volume= 0.350 af, Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-yr Storm Rainfall=2.70"

Area {(ac) CN Description
5.521 70 Woods, Good, HSG C
0.660 98 Water Surface, HSG C
6.181 73 Weighted Average
5.521 89.32% Pervious Area
0.660 10.68% Impervious Area

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

66.3 150 0.0133 0.04 Sheet Flow, A-B
Woods: Dense underbrush n=0.800 P2=2.70"
6.2 289 0.0242 0.78 Shallow Concentrated Flow, B-C
Woodland Kv= 5.0 fps
8.2 263 0.0114 0.53 Shallow Concentrated Flow, C-D

Woodland Kv= 5.0 fps

80.7 702 Total
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Summary for Subcatchment 3: SC-3

Runoff = 2911 cfs @ 15.72 hrs, Volume= 15.297 af, Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
162.090 70 Woods, Good, HSG C
102.790 77 Woods, Good, HSG D
0.950 71  Meadow, non-grazed, HSG C
* 0.320 98 Paved Areas (New)
1.570 93 Paved roads w/open ditches, 50% imp, HSG D
0.280 93 Paved roads w/open ditches, 50% imp, HSG D
h 2.330 98 Existing Water Body
270.330 73 Weighted Average
266.755 98.68% Pervious Area
3.575 1.32% Impervious Area

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

56.3 150 0.0200 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
105.2 1,116 0.0050 0.18 Shallow Concentrated Flow, Segment B-C
Forest w/iHeavy Litter Kv= 2.5 fps
78.7 3,069 0.65 Direct Entry, Segment C-D (STWC, 0.001)

240.2 4,335 Total
Summary for Subcatchment 4A: 4A

Runoff = 437 cfs @ 12.09 hrs, Volume= 0.327 af, Depth= 0.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Storm Rainfall=2.70"

Area(ac) CN Description

0.740 89 Gravel roads, HSG C
1.955 74 >75% Grass cover, Good, HSG C

* 0.088 98 ROOF
1497 71 Meadow, non-grazed, HSG C
0.238 98 Paved roads w/curbs & sewers, HSG C
4518 77 Weighted Average
4,192 92.78% Pervious Area
0.326 7.22% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fvft)  (ft/sec) (cfs)

3.5 150 0.0167 0.71 Sheet Flow, Segment A-B
n=0.023 P2=2.70"
0.8 159 0.0410 3.26 Shallow Concentrated Flow, Segment B-C
Unpaved Kv=16.1fps
0.8 70 0.0429 1.45 Shallow Concentrated Flow, Segment C-D

Short Grass Pasture Kv= 7.0 fps

5.1 379 Total
Summary for Subcatchment 4B: 4B

Runoff = 201cfs @ 12.20 hrs, Volume= 0.189 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description

1.040 70 Brush, Fair, HSG C

* 0.023 98 ROOF
0.640 89 Gravel roads, HSG C
0.387 74 >75% Grass cover, Good, HSG C
0.240 98 Paved roads w/curbs & sewers, HSG C
2.330 79 Weighted Average
2.067 88.71% Pervious Area
0.263 11.29% Impervious Area

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

0.4 24 0.0200 0.95 Sheet Flow, Segment AB
Smooth surfaces n=0.011 P2=2.70"

0.8 19 0.5000 0.41 Sheet Flow, Segment BC
Grass: Short n=0.150 P2=2.70"

11.9 584 0.0137 0.82 Shallow Concentrated Flow, Segment CD

Short Grass Pasture Kv=7.0 fps

0.1 40 0.0250 7.14 85.66 Trap/Vee/Rect Channel Flow, Segment DE
Bot.W=2.00' D=2.00' Z=2.0"/" Top.W=10.00'
n= 0.035

13.2 667 Total
Summary for Subcatchment 4C: 4C

Runoff = 158 cfs @ 12.22 hrs, Volume= 0.151 af, Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2-yr Storm Rainfali=2.70"
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Area (ac) CN Description
0.511 74 >75% Grass cover, Good, HSG C
0.070 98 Paved roads w/curbs & sewers, HSG C
* 0.250 98 Building/Concrete Slabs
* 0.456 91 Gravel Roads
1.287 86 Weighted Average
0.967 75.14% Pervious Area
0.320 24.86% Impervious Area

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

0.9 61 0.0200 1.14 Sheet Flow, Segment A-B
Smooth surfaces n=0.011 P2=2.70"
10.5 61 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=2.70"
4.0 374 0.0107 1.55 Shallow Concentrated Flow, Grassed waterway

Grassed Waterway Kv= 15.0 fps

154 496 Total
Summary for Subcatchment 4D: 4D

Runoff = 6.17cfs @ 12.47 hrs, Volume= 0.821 af, Depth= 1.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Storm Rainfall=2.70"

Area(ac) CN Description

0.453 89 Gravelroads, HSG C
* 2.133 91 Gravel
2.304 74 >75% Grass cover, Good, HSG C
* 1.634 98 Pond
0.136 98 Paved roads w/curbs & sewers, HSG C
6.660 87 Weighted Average
4.890 73.42% Pervious Area
1.770 26.58% Impervious Area

Tc Llength Slope Velocity Capacity Description
(min)  (feet) (f/fty  (ft/sec) (cfs)

18.0 125 0.0216 .= 0.12 Sheet Flow, Segment A-B
Grass: Dense n=0.240 P2=2.70"
0.5 25 0.0520 0.78 Sheet Flow, Segment B-C
n=0.023 P2=2.70"
2.0 270 0.0190 2.22 Shallow Concentrated Flow, Segment C-D
Unpaved Kv=16.1fps
0.2 44 0.3300 4.02 Shallow Concentrated Flow, Segment D-E
Short Grass Pasture Kv=7.0fps
2.0 102 0.0150 0.86 Shallow Concentrated Flow, Segment E-F
Short Grass Pasture Kv=7.0 fps
11.2 258 0.0030 0.38 Shallow Concentrated Flow, Segment F-G

Short Grass Pasture Kv= 7.0 fps

33.8 824 Total
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Summary for Subcatchment 4E: 4E

Runoff = 3246 cfs @ 15.30 hrs, Volume= 15.916 af, Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Storm Rainfail=2.70"

Area (ac) CN Description
152.615 77 Woods, Good, HSG D
91.360 70 Woods, Good, HSG C

* 3.940 98 Paved roads w/curbs & sewers,
247915 75 Weighted Average
243.975 98.41% Pervious Area
3.940 1.59% Impervious Area

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

66.3 150 0.0133 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
127.0 2,625 0.0190 0.34 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv=2.5 fps
17.7 1,592 1.50 Direct Entry, Segment C-D (STWC,0.0031)
7.9 760 1.60 Direct Entry, Segment D-E (STWC,0.005)
6.7 963 2.40 Direct Entry, Segment E-F (STWC, 0.0125)

2256 6,090 Total
Summary for Subcatchment 4F: 4F

Runoff = 1.30cfs @ 13.07 hrs, Volume= 0.313 af, Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lil 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
6.691 70 Woods, Good, HSG C
0.080 89 Gravel roads, HSG C
6.771 70 Weighted Average
6.771 100.00% Pervious Area

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

47.6 144 0.0280 0.05 Sheet Flow, A-B
Woods: Dense underbrush n=0.800 P2=2.70"
20.9 1,067 0.0290 0.85 Shallow Concentrated Flow, B-C
Woodland Kv= 5.0 fps
0.3 17 0.0210 0.97 19.47 Trap/Vee/Rect Channel Flow, C-D
Bot.W=4.00' D=2.00" Z= 3.0 /" Top.W=16.00'
n=0.250

68.8 1,228 Total
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Summary for Subcatchment 4G: 4G

Runoff = 5.29c¢fs @ 12.28 hrs, Volume= 0.631 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
12.750 71 Meadow, non-grazed, HSG C
12.750 100.00% Pervious Area

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

10.6 98 0.0500 0.15 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
4.8 52 0.1000 0.18 Sheet Flow, B-C
Grass: Dense n=0.240 P2=2.70"
1.1 150 0.1000 2.21 Shallow Concentrated Flow, C-D

Short Grass Pasture Kv= 7.0 fps

0.3 133 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, D-E
Bot.W=0.00' D=1.00' Z= 3.0 & 20.0 /' Top.W=23.00'
n=0.030

0.3 496 0.3300 2892  520.47 Trap/Vee/Rect Channel Flow, E-F
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035

17.1 929 Total
Summary for Subcatchment 4H: 4H

Runoff = 1.61cfs @ 12.20 hrs, Volume= 0.168 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 2-yr Storm Rainfall=2.70"

Area{ac) CN Description
3.400 71 Meadow, non-grazed, HSG C
3.400 100.00% Pervious Area

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

6.5 75 0.1000 0.19 Sheet Flow, A-B

Grass: Dense n=0.240 P2=2.70"
4.0 75 0.3300 0.31 Sheet Flow, B-C

Grass: Dense n=0.240 P2=2.70"
0.6 150 0.3300 4.02 Shallow Concentrated Flow, C-D

Short Grass Pasture Kv=7.0 fps
0.7 285 0.0500 6.92 76.15 Trap/Vee/Rect Channel Flow, D-E
Bot.W=0.00' D=1.00' Z=2.0 & 20.0 /" Top.W=22.00'
n=0.030 Short grass
0.1 238 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, E-F
Bot.W=5.00" D=2.00" Z=2.0"/" Top.W=13.00'
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n=0.035

11.9 823 Total
Summary for Subcatchment 4HA: 4HA

Runoff = 0.44cfs @ 12.12 hrs, Volume= 0.039 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Ill 24-hr 2-yr Storm Rainfall=2.70"

Area(ac) CN Description
0.780 71 Meadow, non-grazed, HSG C
0.780 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (fft) (ft/sec) (cfs)
6.7 142 0.3300 0.35 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"

Summary for Subcatchment 4l: 4l

Runoff = 412cfs @ 12.28 hrs, Volume= 0.492 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2-yr Storm Rainfall=2.70"

Area(ac) CN Description
9.930 71 Meadow, non-grazed, HSG C
9.930 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ {feet) (fuft)  (f/sec) (cfs)

14.9 150 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
1.5 200 0.1000 2.21 Shallow Concentrated Fiow, B-C

Short Grass Pasture Kv=7.0 fps

0.4 290 0.0500 11.02 506.75 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00" D=2.00' Z=3.0 & 20.0 /' Top.W=46.00'
n=0.030

0.3 442 0.3300 28.92  520.47 Trap/Vee/lRect Channel Flow, D-E
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035 -

17.1 1,082 Total
Summary for Subcatchment 4IA: 41A

Runoff = 0.54cfs@ 12.11 hrs, Volume= 0.047 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type il 24-hr 2-yr Storm Rainfall=2.70"
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Area (ac) CN Description
0.940 71___Meadow, non-grazed, HSG C
0.940 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.4 136 0.3333 0.35 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"

Summary for Subcatchment 4J: 4J

Runoff = 510cfs @ 12.28 hrs, Volume= 0.610 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-yr Storm Rainfall=2.70"

Area(ac) CN Description
12.310 71 Meadow, non-grazed, HSG C
12.310 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
1.5 202 0.1000 2.21 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

0.6 270 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00' D=1.00' Z=3.0 & 20.0 '/ Top.W=23.00'
n=0.030

0.2 429 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035

17.2 1,051 Total
Summary for Subcatchment 4K: 4K

Runoff = 440cfs @ 12.30 hrs, Volume= 0.538 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
10.870 71 Meadow, non-grazed, HSG C
10.870 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/it)  (ft/sec) (cfs)

14.9 150 0.0500 0.17 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
2.7 268 0.0555 1.65 Shallow Concentrated Flow, Segment ID: B-C

Short Grass Pasture Kv=7.0 fps

0.6 267 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z=3.0 & 20.0 /' Top.W=23.00'
n=0.030

0.2 410 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035

184 1,095 Total
Summary for Subcatchment 4L: 4L

Runoff = 3.34cfs @ 12.23 hrs, Volume= 0.371 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
7.500 71 Meadow, hon-grazed, HSG C
7.500 100.00% Pervious Area

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

3.3 23 0.0500 0.12 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
9.9 127 0.1000 0.21 Sheet Flow, Segment ID: B-C

Grass: Dense n=0.240 P2=2.70"

0.6 252 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z=3.0 &20.0 "/ Top.W=23.00'
n=0.030

0.3 494 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035

14.1 896 Total
Summary for Subcatchment 4M: 4M

Runoff = 1.86cfs @ 12.80 hrs, Volume= 0.344 af, Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Storm Rainfail=2.70"
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Area{(ac) CN Description
4.262 70 Woods, Good, HSG C
0.900 98 Water Surface, HSG C
0.190 89 Gravel roads, HSG C
5.352 75 Weighted Average
4.452 83.18% Pervious Area
0.900 16.82% Impervious Area

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

45.9 150 0.0333 0.05 Sheet Flow, A-B
Woods: Dense underbrush n=0.800 P2=270"
75 474 0.0440 1.05 Shallow Concentrated Flow, B-C
Woodland Kv= 5.0 fps
0.1 18 0.3300 4,02 Shallow Concentrated Flow, C-D

Short Grass Pasture Kv= 7.0 fps

53.5 642 Total
Summary for Subcatchment 4N: 4N

Runoff = 0.64 cfs @ 12.50 hrs, Volume= 0.095 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type il 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
0.743 70 Woods, Good, HSG C
1.178 71 Meadow, non-grazed, HSG C

1.921 71 Weighted Average
1.921 100.00% Pervious Area

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

21.5 150 0.0200 0.12 Sheet Fiow, A-B
Grass: Dense n=0.240 P2=2.70"
9.0 580 0.0233 1.07 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv= 7.0 fps

30.5 730 Total
Summary for Subcatchment 40: 40

Runoff = 3.75cfs @ 12.21 hrs, Volume= 0.369 af, Depth= 0.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type HI 24-hr 2-yr Storm Rainfall=2.70"
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Area (ac) CN Description
3.900 70 Brush, Fair, HSG C
* 0.800 98 Paved and Gravel Shoulder
* 0.400 98 Detention Pond 10
5.100 77 Weighted Average
3.900 76.47% Pervious Area
1.200 23.53% Impervious Area

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

3.3 55 0.3000 0.28 Sheet Flow, SEGMENT AB
Grass: Dense n=0.240 P2=2.70"

4.0 289 0.0300 1.21 Shallow Concentrated Flow, SEGMENT BC
Short Grass Pasture Kv=7.0 fps

6.9 319 0.0120 0.77 Shallow Concentrated Flow, SEGMENT CD

Short Grass Pasture Kv=7.0 fps

14.2 663 Total
Summary for Subcatchment 5: SC-5

Runoff = 571 cfs @ 14.76 hrs, Volume= 2.453 af, Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Storm Rainfall=2.70"

Area (ac) CN Description
7.260 70 Woods, Good, HSG C
28.410 77 Woods, Good, HSG D
0.290 93 Paved roads w/open ditches, 50% imp, HSG D
35.960 76 Weighted Average
35.815 99.60% Pervious Area
0.145 0.40% Impervious Area

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

66.9 150 0.0130 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
122.7 1,930 0.0110 0.26 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
2.5 275 1.80 Direct Entry, Segment C-D (STWC, 0.007)

1921 2,355 Total
Summary for Subcatchment P1A: SC-P1A

Runoff = 403 cfs @ 12.00 hrs, Volume= 0.258 af, Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 11 24-hr 2-yr Storm Rainfall=2.70"
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Area (sf} CN _Description
* 49,872 98 Pond and Liner
1,012 89 Gravel roads, HSG C
14,516 79 __ Pasture/grassland/range, Fair, HSG C
65,400 94 Weighted Average
15,528 23.74% Pervious Area
49,872 76.26% Impervious Area

Summary for Reach 1R: DP-10 DITCH 1

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 5.08 cfs @ 12.31 hrs, Volume= 0.610 af
Outflow = 5.02cfs @ 12.34 hrs, Volume= 0.610 af, Atten=1%, Lag=1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.32 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 0.88 fps, Avg. Travel Time= 1.9 min

Peak Storage= 220 ¢f @ 12.32 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 2.00' Flow Area= 20.0 sf, Capacity= 128.49 cfs

6.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0'/" Top Width= 14.00'
Length=101.0" Slope=0.0079'/

Inlet Invert= 212.30', Outlet Invert=211.50'

Summary for Reach 2R: E2C-DP9

inflow Area = 5.805 ac, 11.13% impervious, Inflow Depth= 0.99" for 2-yr Storm event
Inflow = 5.47 cfs @ 12.10 hrs, Volume= 0.478 af
Outflow = 5.13cfs @ 12.19 hrs, Volume= 0.478 af, Atten= 6%, Lag=5.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.49 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 1.17 fps, Avg. Travel Time= 8.4 min

Peak Storage= 871 ¢f @ 12.14 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 3.00' Flow Area= 39.0 sf, Capacity= 488.04 cfs

4.00' x 3.00" deep channel, n=0.022 Earth, clean & straight
Side Slope Z-value= 3.0/ Top Width=22.00'

Length=590.0' Slope=0.0169 /'

Inlet Invert= 200.00', Outlet Invert= 190.00'
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Summary for Reach 3R: Overland Flow

Inflow Area = 20.700 ac, 1.27% Impervious, Inflow Depth= 0.64" for 2-yr Storm event
Inflow = 7.52cfs @ 12.48 hrs, Volume= 1.099 af
Outflow = 7.51cfs @ 12.49 hrs, Volume= 1.099 af, Atten=0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 9.99 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 9.99 fps, Avg. Travel Time= 0.3 min

Peak Storage= 127 ¢f @ 12.48 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 119.87 cfs

Custom stage-perimeter table, n=0.035 Earth, dense weeds
100 Intermediate values determined by Multi-point interpolation
Length=168.0" Slope=0.0554"/

Iniet Invert= 201.30', Outlet Invert=192.00

Depth End Area  Perim. Storage Discharge

(feet) (sg-ft) (feet) (cubic-feet) {cfs)
0.00 0.0 0.0 0 0.00
2.00 12.0 12.0 2,016 119.87

Summary for Reach 4HR-A: EASTPD - 4

Inflow Area = 0.780 ac, 0.00% Impervious, Inflow Depth= 0.59" for 2-yr Storm event
Inflow = 0.44 cfs @ 12.12 hrs, Volume= 0.039 af
Outflow = 0.41cfs @ 12.20 hrs, Volume= 0.039 af, Atten=7%, Lag= 5.0 min

Routing by Stor-ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.88 fps, Min. Travel Time= 2.5 min
Avg. Velocity = 0.77 fps, Avg. Travel Time= 6.2 min

Peak Storage= 64 c¢f @ 12.15 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth=2.00" Flow Area= 12.0 sf, Capacity= 119.08 cfs
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2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width= 10.00’
Length= 288.0" Slope=0.0247 '/

Inlet Invert= 209.00", Outlet invert=201.90'

Summary for Reach 4HR-B: EASTPD -5

Inflow Area = 4.180 ac, 0.00% impervious, Inflow Depth = 0.59" for 2-yr Storm évent
Inflow = 1.82cfs @ 12.21 hrs, Volume= 0.207 af
Outflow = 1.79cfs @ 12.27 hrs, Volume= 0.207 af, Atten=2%, Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.75 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 1.32 fps, Avg. Travel Time= 5.4 min

Peak Storage= 203 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 2.00" Flow Area=12.0 sf, Capacity= 158.67 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0"/" Top Width= 10.00'
Length=425.0' Slope=0.0438"'

Inlet Invert= 201.90°, Outlet Invert= 183.30'

Summary for Reach 4IR-A: EAST PD - 2

Inflow Area = 0.940 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 0.54cfs @ 12.11 hrs, Volume= 0.047 af
Outflow = 0.50cfs @ 12.21 hrs, Volume= 0.047 af, Atten=7%, Lag= 5.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.80 fps, Min. Travel Time= 3.1 min
Avg. Velocity = 0.69 fps, Avg. Travel Time= 8.0 min

Peak Storage= 92 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 100.55 cfs
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2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width=10.00"
Length=330.0' Slope=0.0176"/"

Inlet Invert= 218.70", Qutlet Invert= 212.90'

Summary for Reach 4IR-B: EAST PD -3

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 459 cfs @ 12.27 hrs, Volume= 0.538 af
Outflow = 454 cfs @ 12.31 hrs, Volume= 0.538 af, Atten=1%, Lag=2.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.98 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 1.51 fps, Avg. Travel Time= 2.3 min

Peak Storage= 241 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 113.47 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0"/" Top Width=10.00'
Length=210.0" Slope=0.0224"/

Inlet Invert= 212.20', Qutlet Invert= 207.50'

Summary for Reach 4JR: EAST PD 1

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 510cfs @ 12.28 hrs, Volume= 0.610 af
Outflow = 5.07cfs @ 12.31 hrs, Volume= 0.610 af, Atten=1%, Lag=1.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.81 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 1.62 fps, Avg. Travel Time= 1.9 min

Peak Storage= 245 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.46'
Bank-Full Depth=2.00" Flow Area= 12.0 sf, Capacity= 101.85 cfs
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2.00" x 2.00" deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width= 10.00'
Length= 183.0' Slope=0.0180"/"

Inlet Invert= 222.00', Qutlet Invert=218.70'

Summary for Reach 4R: DP-10 DITCH 3

Inflow Area = 23.180 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 9.29cfs @ 12.36 hrs, Volume= 1.147 af
Outflow = 9.21cfs @ 12.39 hrs, Volume= 1.147 af, Atten=1%, Lag=1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 6.32 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 2.49 fps, Avg. Travel Time= 1.7 min

Peak Storage= 381 ¢f @ 12.37 hrs
Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 2.00" Flow Area= 12.0 sf, Capacity= 162.94 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width= 10.00'
Length=260.0" Slope=0.0462'/'

Inlet Invert= 191.00', Qutlet Invert=179.00'

Summary for Reach 5R: NORTH PD-1

Inflow Area = 12.750 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 5.29cfs @ 12.28 hrs, Volume= 0.631 af
Outflow = 514cfs @ 12.39 hrs, Volume= 0.631 af, Atten= 3%, Lag=6.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.57 fps, Min. Travel Time= 3.4 min
Avg. Velocity = 1.82 fps, Avg. Travel Time= 8.6 min

Peak Storage= 1,055 ¢f @ 12.33 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth=2.00' Flow Area= 12.0 sf, Capacity= 131.18 cfs _
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2.00" x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0'/" Top Width=10.00'
Length=936.0" Slope=0.0299 /'

Inlet Invert= 210.00", Outlet Invert=182.00'

Summary for Reach 6R: NORTH PD-2

inflow Area = 13.996 ac, 0.00% Impervious, Inflow Depth= 0.59" for 2-yr Storm event
Inflow = 570cfs @ 12.31 hrs, Volume= 0.693 af
Outflow = 5.61cfs @ 12.38 hrs, Volume= 0.693 af, Atten= 2%, Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 2.93 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 1.22 fps, Avg. Travel Time= 5.0 min

Peak Storage= 701 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.60'
Bank-Full Depth= 2.00" Flow Area= 12.0 sf, Capacity=67.70 cfs

2.00' x 2.00" deep channel, n=0.025

Side Slope Z-value=2.0'/" Top Width=10.00'
Length= 364.0' Slope= 0.0080 '/

inlet Invert= 202.90", Qutlet invert= 200.00’

Summary for Reach 7R: DP-10R

Inflow Area = 28.280 ac, 4.24% Impervious, Inflow Depth > 0.44" for 2-yr Storm event
Inflow = 0.74cfs @ 17.94 hrs, Volume= 1.035 af
Outflow = 0.74cfs @ 18.29 hrs, Volume= 1.035 af, Atten=0%, Lag= 21.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.50 fps, Min. Travel Time= 12.6 min
Avg. Velocity = 0.57 fps, Avg. Travel Time= 33.0 min

Peak Storage= 561 cf @ 18.08 hrs
Average Depth at Peak Storage= 0.19’
Bank-Full Depth=2.00" Flow Area= 16.0 sf, Capacity= 88.21 cfs
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2.00' x 2.00" deep channel, n=0.045 Winding stream, pools & shoals
Side Slope Z-value= 3.0 /' Top Width= 14.00'

Length=1,130.0' Slope=0.0248 '/

Inlet Invert= 170.00', Outlet Invert=142.00'

Summary for Reach 8R: EAST PD - 6

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 440cfs @ 12.30 hrs, Volume= 0.538 af
Outflow = 433cfs@ 12.39 hrs, Volume= 0.538 af, Atten= 2%, Lag=5.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.06 fps, Min. Travel Time=2.9 min
Avg. Velocity = 0.70 fps, Avg. Travel Time= 8.6 min

Peak Storage= 758 ¢f @ 12.34 hrs
Average Depth at Peak Storage= 0.37"
Bank-Full Depth= 1.00" Flow Area= 7.0 sf, Capacity= 25.35 cfs

5.00' x 1.00' deep channel, n=0.025

Side Slope Z-value=2.0'/" Top Width=9.00'
Length= 360.0" Slope= 0.0056 '/

Inlet Invert= 222.00', Outlet Invert=220.00'

Summary for Reach 9R: LEVEL SPREADER DISCHARGE

Inflow Area = 33.165ac, 8.08% Impervious, Inflow Depth > 0.14" for 2-yr Storm event
Inflow = 0.05cfs @ 24.97 hrs, Volume= 0.399 af
Qutflow = 0.05cfs @ 27.93 hrs, Volume= 0.395 af, Atten=1%, Lag=177.4 min

Routing by Stor-ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs / 3
Max. Velocity= 0.06 fps, Min. Travel Time= 78.7 min
Avg. Velocity = 0.05 fps, Avg. Travel Time= 98.0 min

Peak Storage= 249 cf @ 26.62 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth=1.00" Flow Area= 30.0 sf, Capacity=11.46 cfs
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20.00' x 1.00' deep channel, n=0.800 Sheet flow: Woods+dense brush
Side Slope Z-value=10.0 /' Top Width= 40.00'

Length=273.0' Slope=0.0623'/"

Inlet Invert= 180.00°, Qutlet Invert= 163.00'

Summary for Reach 10R: Ditch 4B1

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 4,22 cfs @ 12.45 hrs, Volume= 0.538 af
Outflow = 417 cfs @ 12.51 hrs, Volume= 0.538 af, Atten=1%, Lag= 4.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 2.76 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 1.07 fps, Avg. Travel Time= 5.5 min

Peak Storage= 535 cf @ 12.47 hrs
Average Depth at Peak Storage= 0.50'
Bank-Full Depth= 2.00" Flow Area= 12.0 sf, Capacity=70.02 cfs

2.00" x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0'/" Top Width= 10.00'
Length= 352.0' Slope=0.0085"

Inlet Invert= 213.50", Outlet Invert= 210.50'

Summary for Reach 11R: DP-11R

Inflow Area = 22.282 ac, 4.04% Impervious, Inflow Depth > 0.55" for 2-yr Storm event
Inflow = 0.61cfs @ 17.82 hrs, Volume= 1.030 af
Outflow = 0.61cfs @ 18.23 hrs, Volume= 1.030 af, Atten=0%, Lag=24.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.21 fps, Min. Travel Time= 14.4 min
Avg. Velocity = 0.52 fps, Avg. Travel Time= 33.9 min

Peak Storage= 525 cf @ 17.99 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 2.00" Flow Area= 16.0 sf, Capacity= 71.30 cfs
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2.00' x 2.00' deep channel, n=0.045

Side Slope Z-value=3.0"/" Top Width= 14.00
Length=1,050.0' Slope=0.0162 '/

Inlet Invert= 158.00', Outlet invert= 141.00'

Summary for Reach 12R: 4FR

Inflow Area = 6.771 ac, 0.00% Impervious, Inflow Depth= 0.55" for 2-yr Storm event
Inflow = 1.29cfs @ 13.12 hrs, Volume= 0.313 af
Outflow = 117 cfs @ 13.68 hrs, Volume= 0.313 af, Atten=10%, Lag= 33.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.38 fps, Min. Travel Time= 18.4 min
Avg. Velocity = 0.56 fps, Avg. Travel Time= 45.2 min

Peak Storage= 1,291 ¢f @ 13.37 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 2.00' Flow Area= 16.0 sf, Capacity= 64.21 cfs

2.00' x 2.00' deep channel, n=0.045

Side Slope Z-value= 3.0/ Top Width= 14.00’
Length=1,523.0' Slope=0.0131"

Inlet Invert= 161.00', Qutlet Invert= 141.00'

Summary for Reach 13R: Ex Ditch

Inflow Area = 18.370 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 6.52 cfs @ 12.47 hrs, Volume= 0.910 af
QOutflow = 6.47 cfs @ 12.50 hrs, Volume= 0.910 af, Atten=1%, Lag= 2.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 3.47 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.38 fps, Avg. Travel Time= 2.7 min

Peak Storage= 421 ¢f @ 12.48 hrs
Average Depth at Peak Storage= 0.59'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 81.05 cfs
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2.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=2.0"/" Top Width= 10.00'
Length=225.0' Slope=0.0164"/"

Inlet Invert= 209.70', Outlet Invert= 206.00'

Summary for Reach 14R: DP-10 DITCH 2

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 5.03cfs @ 12.35 hrs, Volume= 0.610 af
Outflow = 497 cfs @ 12.40 hrs, Volume= 0.610 af, Atten=1%, Lag=2.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.82 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 1.99 fps, Avg. Travel Time= 3.6 min

Peak Storage= 451 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth=2.00" Flow Area= 12.0 sf, Capacity= 143.33 cfs

2.00' x 2.00" deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width=10.00'
Length=434.0' Slope=0.0357 /'

Inlet Invert= 209.00', Outlet Invert= 193.50'

Summary for Reach AP1: AP-1

Inflow Area = 135.571 ac, 2.88% Impervious, Inflow Depth = 0.51" for 2-yr Storm event
Inflow = 16.15cfs @ 13.88 hrs, Volume= 5.749 af
Outflow = 16.15cfs @ 13.88 hrs, Volume= 5.749 af, Atten=0%, Lag=0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
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Summary for Reach AP2: ANALYSIS POINT #2

Inflow Area = 74.320 ac, 3.55% Impervious, Inflow Depth > 0.67" for 2-yr Storm event
Inflow = 9.80 cfs @ 13.86 hrs, Volume= 4.150 af
Outflow = 9.80cfs @ 13.86 hrs, Volume= 4.150 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Summary for Reach AP3: ANALYSIS POINT #3

Inflow Area = 270.330 ac, 1.32% Impervious, Inflow Depth = 0.68" for 2-yr Storm event
Inflow = 29.11cfs @ 15.72 hrs, Volume= 15.297 af
Outflow = 2911 cfs @ 15.72 hrs, Volume= 15.297 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Summary for Reach AP4: AP4

Inflow Area = 340.334 ac, 2.56% Impervious, Inflow Depth > 0.66" for 2-yr Storm event
Inflow = 33.41cfs @ 15.30 hrs, Volume= 18.774 af
Outflow = 33.41cfs @ 15.30 hrs, Volume= 18.774 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs

Summary for Reach AP5: ANALYSIS POINT #5

Inflow Area = 35.960 ac, 0.40% Impervious, Inflow Depth= 0.82" for 2-yr Storm event
Inflow = 5.71cfs @ 14.76 hrs, Volume= 2.453 af
Outflow = 5.71cfs @ 14.76 hrs, Volume= 2.453 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs

Summary for Reach E2R2: E2R2

Inflow Area = 1.921 ac, 0.00% Impervious, Inflow Depth= 0.59" for 2-yr Storm event
Inflow = 0.64cfs @ 12.52 hrs, Volume= 0.095 af
Outflow = 0.09 cfs @ 21.62 hrs, Volume= 0.095 af, Atten=86%, Lag= 546.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 0.20 fps, Min. Travel Time= 364.8 min
Avg. Velocity = 0.14 fps, Avg. Travel Time= 525.4 min

Peak Storage= 1,963 c¢f @ 15.54 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 2.00' Flow Area= 64.0 sf, Capacity= 132.12 cfs

12.00" x 2.00' deep channel, n=0.080

Side Slope Z-value=10.0 "/ Top Width= 52.00'
Length=4,356.0' Slope= 0.0094 /'

Inlet Invert= 182.00°, Outlet Invert= 141.00'
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Summary for Reach E2R3: REACH TO AP

Inflow Area = 33.165 ac, 8.08% Impervious, Inflow Depth > 0.14" for 2-yr Storm event
Inflow = 0.05cfs @ 27.93 hrs, Volume= 0.395 af
Qutflow = 0.05cfs @ 31.30 hrs, Volume= 0.391 af, Atten=1%, Lag= 202.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.41 fps, Min. Travel Time= 88.8 min
Avg. Velocity = 0.34 fps, Avg. Travel Time= 107.6 min

Peak Storage= 279 cf @ 29.82 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 2.00' Flow Area= 16.0 sf, Capacity= 48.12 cfs

2.00' x 2.00' deep channel, n=0.045 Winding stream, pools & shoals
Side Slope Z-value= 3.0 /' Top Width= 14.00'

Length=2,170.0' Slope=0.0074 "/

Inlet Invert= 158.00', Outlet Invert= 142.00'

\ /

Summary for Reach E2R4: Reach to AP

Inflow Area = 92419 ac, 5.17% Iimpervious, Inflow Depth > 0.37" for 2-yr Storm event
Inflow = 1.62cfs @ 16.50 hrs, Volume= 2.863 af
Outflow = 1.60cfs @ 17.65 hrs, Volume= 2.858 af, Atten= 1%, Lag= 69.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.57 fps, Min. Travel Time= 28.4 min
Avg. Velocity = 0.23 fps, Avg. Travel Time= 68.3 min

Peak Storage= 2,723 cf @ 17.17 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 2.00" Flow Area= 64.0 sf, Capacity= 131.94 cfs

12.00' x 2.00' deep channel, n=0.080

Side Slope Z-value=10.0"/" Top Width= 52.00
Length=963.0' Slope= 0.0094 /'

Inlet Invert= 142.00', Outlet Invert= 132.96'
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Summary for Reach R-1D: Reach R-1D

Inflow Area = 34.624 ac, 3.31% Impervious, Inflow Depth = 0.24" for 2-yr Storm event
Inflow = 1.15c¢fs @ 15.38 hrs, Volume= 0.695 af
Outflow = 1.15¢fs @ 15.56 hrs, Volume= 0.695 af, Atten=0%, Lag=10.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 0.95 fps, Min. Travel Time= 6.5 min
Avg. Velocity = 0.25 fps, Avg. Travel Time= 24.3 min

Peak Storage= 446 cf @ 15.46 hrs
Average Depth at Peak Storage= 0.11"
Bank-Full Depth= 1.00' Flow Area= 20.0 sf, Capacity= 67.93 cfs

10.00' x 1.00' deep channel, n=0.060

Side Slope Z-value=10.0 '/ Top Width= 30.00'
Length=370.0' Slope=0.0324 "/

Inlet Invert= 159.00", Outlet Invert= 147.00'

Summary for Reach R-1E: LEVEL SPREADER R-1E

Inflow Area = 10.745ac, 0.00% Impervious, Inflow Depth = 0.64" for 2-yr Storm event
Inflow = 3.92cfs @ 12.40 hrs, Volume= 0.569 af
Outflow = 3.90cfs @ 12.46 hrs, Volume= 0.569 af, Atten= 1%, Lag= 3.7 min

.Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.64 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 0.44 fps, Avg. Travel Time= 7.9 min

Peak Storage= 500 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 1.00' Flow Area= 26.0 sf, Capacity= 135.95 cfs

16.00' x 1.00' deep channel, n=0.060

Side Slope Z-value=10.0 /' Top Width= 36.00'
Length=210.0' Slope=0.0690 '/'

inlet invert= 161.50", Qutlet Invert=147.00'
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Summary for Reach R-1F: Reach R-1F

Inflow Area = 22.602 ac, 7.31% Impervious, Inflow Depth = 0.00" for 2-yr Storm event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage=0 ¢f @ 0.00 hrs
Average Depth at Peak Storage= 0.00’
Bank-Full Depth= 1.00' Fiow Area= 20.0 sf, Capacity= 49.21 cfs

10.00' x 1.00" deep channel, n=0.060

Side Slope Z-value=10.0 /' Top Width= 30.00'
Length=940.0' Siope=0.0170"/

Inlet Invert= 167.50', Qutlet Invert= 151.50"

g
Summary for Reach R-1H: LEVEL SPREADER R-1H
Inflow Area = 3.030 ac, 0.00% Impervious, Inflow Depth= 1.09" for 2-yr Storm event
Inflow = 278 c¢fs @ 12.25 hrs, Volume= 0.275 af
Oufflow = 273cfs @ 12.31 hrs, Volume= 0.275 af, Atten=2%, Lag= 3.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.50 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 0.55 fps, Avg. Travel Time= 5.1 min

Peak Storage= 312 ¢f @ 12.27 hrs
Average Depth at Peak Storage= 0.05’
Bank-Full Depth= 1.00' Flow Area= 44.0 sf, Capacity=411.95 cfs

34.00' x 1.00' deep channel, n=0.030

Side Slope Z-value= 10.0 /' Top Width= 54.00'
Length=170.0" Slope= 0.0471"/'

Inlet Invert= 182.00", Outlet Invert= 174.00'
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Summary for Reach R-2F: Reach R2-F

Inflow Area = 22.602 ac, 7.31% Impervious, Inflow Depth = 0.00" for 2-yr Storm event
Inflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage=0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth=2.00" Flow Area= 60.0 sf, Capacity= 151.21 cfs

10.00" x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0"/" Top Width= 50.00'
Length=735.0" Slope=0.0020 "/

Inlet Invert= 151.50°, Outlet Invert= 150.00'

I
Summary for Reach R1: Reach 1
Inflow Area = 112.491 ac, 3.46% Impervious, Inflow Depth = 0.46" for 2-yr Storm event
Inflow = 1253 cfs @ 13.74 hrs, Volume= 4,357 af
Outflow = 12.37 cfs @ 14.03 hrs, Volume= 4.357 af, Atten=1%, Lag=17.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.17 fps, Min. Travel Time= 10.0 min
Avg. Velocity = 0.20 fps, Avg. Travel Time= 57.6 min

Peak Storage= 7,397 cf @ 13.86 hrs
Average Depth at Peak Storage= 0.64"
Bank-Full Depth=2.00" Flow Area= 60.0 sf, Capacity= 132.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0'/" Top Width= 50.00'
Length=700.0" Slope=0.0016"/"

Inlet Invert= 146.30", Outlet Invert= 145.20'
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Summary for Reach R1B: LF TOE DITCH

Inflow Area = 13.169 ac, 0.00% Impervious, Inflow Depth= 0.59" for 2-yr Storm event
Inflow = 543 cfs @ 12.29 hrs, Volume= 0.652 af
Outflow = 5.35cfs @ 12.37 hrs, Volume= 0.652 af, Atten=1%, Lag= 5.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 3.22 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 1.30 fps, Avg. Travel Time= 6.9 min

Peak Storage= 896 c¢f @ 12.32 hrs

Average Depth at Peak Storage= 0.54'

Defined Flood Depth=2.00' Flow Area= 12.0 sf, Capacity=79.00 cfs
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 79.00 cfs

2.00' x 2.00' deep channel, n=0.040 Winding stream, pools & shoals
Side Slope Z-value=2.0"/" Top Width=10.00'

Length= 540.0' Slope=0.0278 "/

Inlet Invert= 181.00°, Outlet Invert= 166.00'

Summary for Reach R2: Reach 2

Inflow Area = 64.567 ac, 4.26% Impervious, Inflow Depth = 0.50" for 2-yr Storm event
Inflow = 10.32 cfs @ 13.37 hrs, Volume= 2.699 af
Outflow = 9.88cfs @ 13.80 hrs, Volume= 2.699 af, Atten= 4%, Lag= 25.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.20 fps, Min. Travel Time= 14.6 min
Avg. Velocity = 0.35 fps, Avg. Travel Time=49.5 min

Peak Storage= 8,672 cf @ 13.55 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 2.00" Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00" deep channel, n=0.030

Side Slope Z-value= 10.0 '/ Top Width= 50.00'
Length=1,050.0' Slope= 0.0020 "/

Inlet Invert= 148.40', Outlet Invert= 146.30'



Post-development Type lll 24-hr 2-yr Storm Rainfall=2.70"

Prepared by Sevee & Maher Engineers, Inc. Printed 6/19/2015
HydroCAD® 10.00 s/n 01260 © 2012 HydroCAD Software Solutions LLC Page 43

Summary for Reach R2A: Reach 2A

Inflow Area = 20.177 ac, 3.27% Impervious, Inflow Depth > 0.53" for 2-yr Storm event
Inflow = 0.51cfs @ 18.19 hrs, Volume= 0.885 af
Outflow = 0.49 cfs @ 21.60 hrs, Volume= 0.884 af, Atten=4%, Lag= 204.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.35 fps, Min. Travel Time= 93.1 min
Avg. Velocity = 0.21 fps, Avg. Travel Time= 152.9 min

Peak Storage= 2,756 cf @ 20.05 hrs
Average Depth at Peak Storage= 0.05'
Bank-Full Depth= 2.00" Flow Area= 450.0 sf, Capacity= 1,358.84 cfs

25.00' x 2.00' deep channel, n= 0.060

Side Slope Z-value=100.0'/" Top Width= 425.00'
Length=1,960.0' Slope=0.0138 /'

Inlet Invert= 179.00", Outlet invert= 152.00

I
Summary for Reach R3: Reach 3
Inflow Area = 53.822 ac, 5.11% Impervious, Inflow Depth= 0.47" for 2-yr Storm event
Inflow = 9.57 cfs @ 13.08 hrs, Volume= 2.130 af
Outflow = 9.24cfs @ 13.40 hrs, Volume= 2.130 af, Atten= 4%, Lag=19.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.17 fps, Min. Travel Time=11.4 min
Avg. Velocity = 0.41 fps, Avg. Travel Time= 32.7 min

Peak Storage= 6,300 cf @ 13.21 hrs
Average Depth at Peak Storage= 0.52'
Bank-Full Depth= 2.00' Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 /' Top Width= 50.00'
Length= 800.0' Slope=0.0020 /'

Inlet Invert= 150.00', Outlet Invert= 148.40'
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Summary for Reach R5a: Grass Lined Ditch

Inflow Area = 9.334 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 3.92cfs @ 12.27 hrs, Volume= 0.462 af
Outflow = 3.88cfs @ 12.30 hrs, Volume= 0.462 af, Atten=1%, Lag=1.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.30 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 1.71 fps, Avg. Travel Time= 1.9 min

Peak Storage= 181 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.21°
Bank-Full Depth= 3.00' Flow Area= 30.0 sf, Capacity=572.96 cfs

4.00' x 3.00'" deep channel, n=0.025

Side Slope Z-value=2.0' Top Width= 16.00'
Length=200.0" Slope= 0.0500 '/

Inlet Invert= 176.00', Outlet Invert= 166.00

Summary for Pond 1P: Culvert - 4JB & FJC

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
inflow = 502cfs @ 12.34 hrs, Volume= 0.610 af
Outflow = 5.03cfs @ 12.35 hrs, Volume= 0.610 af, Atten=0%, Lag= 0.8 min
Primary = 5.03cfs @ 12.35 hrs, Volume= 0.610 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=210.75' @ 12.35 hrs Surf.Area= 530 sf Storage= 215 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.8 min ( 801.7 - 900.9)

Volume Invert Avail.Storage _ Storage Description
#1 210.00' 3,853 cf Custom Stage Data (Prismatic)Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) {cubic-feet)

210.00 43 0 0

212.00 1,340 1,383 1,383

213.00 3,600 2,470 3,853
Device Routing Invert Outlet Devices

#1  Primary 210.00' 24.0" Round Culvert X 2.00

L=73.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 210.00' / 209.00' S=0.0137 /' Cc=0.900
n=0.011, Flow Area= 3.14 sf

Primary OutFlow Max=5.02 cfs @ 12.35 hrs HW=210.75' (Free Discharge)
1=Culvert (Inlet Controls 5.02 cfs @ 2.33 fps)

Summary for Pond 4IAC: Culvert - 4l1A

Inflow Area = 0.940 ac, 0.00% Impervious, Inflow Depth= 0.59" for 2-yr Storm event
inflow = 050 cfs @ 12.21 hrs, Volume= 0.047 af
Outflow = 0.45cfs @ 12.26 hrs, Volume= 0.047 af, Atten=9%, Lag= 3.3 min
Primary = 0.45cfs @ 12.26 hrs, Volume= 0.047 af

Routing by Stor-ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=213.23' @ 12.26 hrs Surf.Area= 421 sf Storage= 112 cf

Plug-Flow detention time= 9.5 min calculated for 0.047 af (100% of inflow)
Center-of-Mass det. time= 9.5 min ( 904.7 - 895.2 )

Volume Invert Avail.Storage _Storage Description

#1 212.90' 1,559 cf 2.00'W x 125.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Qutlet Devices

#1  Primary 212.90' 18.0" Round Culvert - 41A

L=40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 212.90'/ 212.20' S=0.0175"/" Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=0.45 cfs @ 12.26 hrs HW=213.23' (Free Discharge)
1=Culvert - 4lA (Inlet Controls 0.45 cfs @ 1.55 fps)

Summary for Pond 8P: Ex Pond

inflow Area = 28.280 ac, 4.24% Impervious, Inflow Depth> 0.47" for 2-yr Storm event
Inflow = 0.74cfs @ 17.84 hrs, Volume= 1.103 af
Outflow = 0.74 cfs @ 17.94 hrs, Volume= 1.035 af, Atten=0%, Lag= 5.8 min
Primary = 0.74cfs @ 17.94 hrs, Volume= 1.035 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 171.98' @ 17.94 hrs Surf.Area= 4,583 sf Storage= 3,312 cf

Plug-Flow detention time= 489.8 min calculated for 1.035 af (94% of inflow)
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Center-of-Mass det. time= 107.3 min ( 2,455.6 - 2,348.3 )

Volume invert Avail.Storage _ Storage Description
#1 171.20' 4,765 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
171.20 3,900 0 0
172.00 4,600 3,400 3,400
172.30 4,500 1,365 4,765
Device Routing Invert _Outlet Devices
#1  Primary 171.90' 12.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.74 cfs @ 17.94 hrs HW=171.98' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.74 cfs @ 0.77 fps)

Summary for Pond C-2B-A: Culvert - 2BA

Inflow Area = 13.996 ac, 0.00% !mpervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 575 cfs @ 12.29 hrs, Volume= 0.693 af
Outflow = 570 cfs @ 12.31 hrs, Volume= 0.693 af, Atten=1%, Lag=1.4 min
Primary = 5.70cfs @ 12.31 hrs, Volume= 0.693 af
Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs / 3
Peak Elev=204.21' @ 12.31 hrs Surf.Area= 737 sf Storage= 365 cf

Plug-Flow detention time= 0.6 min calculated for 0.693 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 896.9 - 896.3 )

Volume Invert Avail.Storage _ Storage Description
#1 203.50 1,859 ¢f 2.00'W x 150.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices
#1  Primary 203.20' 36.0" Round Culvert - 2BA

L= 40.0' CPP, mitered to conform to fill, Ke=0.700
inlet / Outlet Invert= 203.20' / 202.90' $=0.0075"/" Cc=0.900
n=0.011, Flow Area=7.07 sf

#2 Secondary 205.00' 4.0'long x 2.0’ breadth Southern Ditch High Water Outlet X 0.00
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88
2.85 3.07 3.20 3.32
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Primary OutFlow Max=5.67 cfs @ 12.31 hrs HW=204.20' (Free Discharge)
1=Culvert - 2BA (Barre! Controls 5.67 cfs @ 4.09 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=203.50' (Free Discharge)
2=Southern Ditch High Water Outlet( Controls 0.00 cfs)

Summary for Pond C-4F: Culvert - 4F

Inflow Area = 6.771 ac, 0.00% Impervious, Inflow Depth = 0.55" for 2-yr Storm event
Inflow = 1.30cfs @ 13.07 hrs, Volume= 0.313 af
Outflow = 1.29cfs @ 13.12 hrs, Volume= 0.313 af, Atten=1%, Lag=3.1 min
Primary = 1.29cfs @ 13.12 hrs, Volume= 0.313 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 165.58' @ 13.12 hrs Surf.Area= 0.017 ac Storage= 0.007 af

Plug-Flow detention time= 6.7 min calculated for 0.313 af (100% of inflow)
Center-of-Mass det. time= 6.7 min ( 854.8 - 948.0 )

Volume Invert  Avail.Storage Storage Description

#1 165.00' 0.047 af 4.00'W x 96.00'L. x 2.00'H Prismatoid Z=3.0
Device _Routing Invert Outlet Devices

#1  Primary 165.00' 18.0" Round Culvert - 4F

L= 78.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 165.00' / 162.00' S=0.0385"" Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=1.29 cfs @ 13.12 hrs HW=165.58" (Free Discharge)
1=Culvert - 4F (Inlet Controls 1.29 cfs @ 2.05 fps)

Summary for Pond C-4K: Catch Basin - 4K

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 4.33cfs @ 12.39 hrs, Volume= 0.538 af
Outflow = 4.22cfs @ 12.45 hrs, Volume= 0.538 af, Atten= 3%, Lag= 3.4 min
Primary = 4.22cfs @ 12.45 hrs, Volume= 0.538 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 220.30' @ 12.45 hrs Surf.Area= 3,417 sf Storage= 924 cf

Plug-Flow detention time= 6.1 min calculated for 0.538 af (100% of inflow)
Center-of-Mass det. time= 6.1 min ( 911.7 - 905.6 )

Volume Invert Avail.Storage _ Storage Description

#1 220.00' 3,865 cf 5.00'W x 550.00'L. x 1.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices

#1  Primary 216.50' 24.0" Round Culvert - 4K

L=51.0' CPP, square edge headwal!, Ke= 0.500
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Inlet / Outlet Invert= 216.50' / 214.30' S=0.0431"'" Cc=0.900
n= 0.011, Flow Area= 3.14 sf

#2 Device 1 220.00' 30.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=4.21 cfs @ 12.45 hrs HW=220.30' (Free Discharge)

=Culvert - 4K (Passes 4.21 cfs of 25.31 cfs potential flow)
2=Qrifice/Grate (Weir Controls 4.21 cfs @ 1.79 fps)

Summary for Pond C4B: Culvert - 4BA & 4BB

inflow Area = 20.700 ac, 1.27% Impervious, Inflow Depth = 0.64" for 2-yr Storm event
Inflow = 7.52cfs @ 12.48 hrs, Volume= 1.099 af
Outflow = 7.52cfs @ 12.48 hrs, Volume= 1.099 af, Atten=0%, Lag= 0.0 min
Primary = 7.52cfs @ 12.48 hrs, Volume= 1.099 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=205.34' @ 12.48 hrs Surf.Area= 28 sf Storage= 13 cf

Piug-Flow detention time= 0.0 min calculated for 1.098 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 903.6 - 903.6 )

Volume Invert Avail.Storage _Storage Description
#1 204.40 11,197 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area inc.Store Cum.Store
(feet) {sqg-ft) (cubic-feet) (cubic-feet)
204.40 0 0 0
206.00 47 38 38
208.00 5,375 5,422 5,460
209.00 6,100 5,738 11,197
Device Routing invert Qutlet Devices
#1  Primary 204.40' 24.0" Round Culvert - 4B X 2.00

L=78.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 204.40' / 203.70' S=0.0090'/" Cc=0.900
n=0.011, Flow Area= 3.14 sf

Primary OutFlow Max=7.49 cfs @ 12.48 hrs HW=205.33' (Free Discharge)
1=Culvert - 4B (Inlet Controls 7.49 cfs @ 2.60 fps)

Summary for Pond C4H-A: Culvert 4H-A

Inflow Area = 0.780 ac, 0.00% Impervious, Inflow Depth= 0.59" for 2-yr Storm event
Inflow = 0.41cfs @ 12.20 hrs, Volume= 0.039 af

Outflow = 0.30cfs @ 12.33 hrs, Volume= 0.039 af, Atten=28%, Lag= 7.8 min
Primary = 0.30cfs @ 12.33 hrs, Volume= 0.039 af

Routing by Stor-ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
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Peak Elev=202.17' @ 12.33 hrs Surf.Area= 862 sf Storage= 190 cf

Plug-Flow detention time= 24.1 min calculated for 0.039 af (100% of inflow)
Center-of-Mass det. time= 23.8 min ( 917.6 - 893.8)

Volume Invert Avail.Storage Storage Description
#1 201.90' 3,419 c¢f 2.00'W x 280.00°L x 2.00'H Prismatoid Z=2.0
Device  Routing Invert Outlet Devices
#1  Primary 201.90" 18.0" Round Culvert - 4HA

L=40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 201.90' / 200.90' S=0.0250 /" Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=0.29 cfs @ 12.33 hrs HW=202.17' (Free Discharge)
1=Culvert - 4HA (Inlet Controls 0.29 cfs @ 1.39 fps)

Summary for Pond C4N: Culvert 4N

Inflow Area = 1.921 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 0.64cfs @ 12.50 hrs, Volume= 0.095 af
Outflow = 0.64cfs @ 12.52 hrs, Volume= 0.095 af, Atten=0%, Lag= 1.0 min
Primary = 0.64cfs @ 12.52 hrs, Volume= 0.095 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Peak Elev=184.40' @ 12.52 hrs Surf.Area= 0.004 ac Storage= 0.001 af

Plug-Flow detention time= 2.8 min calculated for 0.095 af (100% of inflow)
Center-of-Mass det. time= 2.8 min (911.1 - 908.3 )

Volume Invert Avail.Storage _ Storage Description

#1 184.00' 0.015 af 2.00'W x 50.00°'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices

#1  Primary 184.00' 18.0" Round 18-in Culvert

L=33.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 184.00' / 183.00' S=0.0303'/* Cc=0.900
n=0.011, Fiow Area=1.77 sf

Primary OutFlow Max=0.63 cfs @ 12.52 hrs HW=184.40' (Free Discharge)
1=18-in Culvert (Inlet Controls 0.63 cfs @ 1.69 fps)

Summary for Pond CB-2B-B: Catch Basin - 2BB

Inflow Area = 13.996 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 561cfs @ 12.38 hrs, Volume= 0.693 af
Outflow = 5.61cfs @ 12.38 hrs, Volume= 0.693 af, Atten=0%, Lag= 0.0 min
Primary = 5.61cfs @ 12.38 hrs, Volume= 0.693 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
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Peak Elev=200.21' @ 12.38 hrs Surf.Area= 408 sf Storage= 4 cf

Plug-Flow detention time= 0.0 min calculated for 0.693 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 902.6 - 902.5)

Volume Invert Avail.Storage _ Storage Description
#1 200.20' 2,459 c¢f 2.00'W x 200.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert OQutlet Devices
#1  Primary 195.00' 24.0" Round Culvert - 2BB

L=96.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 195.00 / 194.00' S=0.0104 '/ Cc=0.900
n=0.011, Flow Area= 3.14 sf

#2 Device 1 200.00' 30.0™ Horiz. Orifice/Grate C= 0.600

Primary OutFlow Max=10.83 cfs @ 12.38 hrs HW=200.21' (Free Discharge)

T 1=Culvert - 2BB (Passes 10.83 cfs of 31.04 cfs potential flow)
2=0rifice/Grate (Orifice Controls 10.83 cfs @ 2.21 fps)

Summary for Pond CB-4G: Catch Basin - 4G

Inflow Area = 12.750 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 514 cfs @ 12.39 hrs, Volume= 0.631 af
Outflow = 514 cfs @ 12.39 hrs, Volume= 0.631 af, Atten=0%, Lag= 0.3 min
Primary = 514 cfs @ 12.39 hrs, Volume= 0.631 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=181.40' @ 12.39 hrs Surf.Area= 322 sf Storage= 92 cf

Plug-Flow detention time= 0.4 min calculated for 0.631 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 905.8 - 905.4 )

Volume Invert Avail.Storage  Storage Description
#1 181.00' 1,256 cf  2.00'W x 71.00'L x 2.00'H Prismatoid Z=3.0
Device Routing Invert Qutiet Devices
#1  Primary 175.00' 24.0" Round Culvert - 4G

L= 36.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 175.00' / 174.00' S=0.0278"/' Cc=0.900
n=0.011, Flow Area= 3.14 sf
#2 Device 1 181.00" 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=5.13 cfs @ 12.39 hrs HW=181.40' (Free Discharge)
=Culvert - 4G (Passes 5.13 cfs of 35.14 cfs potential flow)
2=0rifice/Grate (Weir Controls 5.13 cfs @ 2.06 fps)
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Summary for Pond CB-4HB: Catch Basin - 4HB

Inflow Area = 4180 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 1.79cfs @ 12.27 hrs, Volume= 0.207 af
Outflow = 1.77 cfs @ 12.28 hrs, Volume= 0.207 af, Atten=1%, Lag= 0.1 min
Primary = 1.77cfs @ 12.28 hrs, Volume= 0.207 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Peak Elev=183.50' @ 12.28 hrs Surf.Area= 72 sf Storage= 12 cf

Plug-Flow detention time= 0.2 min calculated for 0.207 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 901.7 - 901.5)

Volume Invert Avail.Storage _Storage Description
#1 183.30' 359 ¢f 2.00'W x 25.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Qutlet Devices
#1  Device 2 183.30' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 178.50' 18.0" Round Culvert - 4HB

L=101.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 178.50' / 176.00' S=0.0248 '/ Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=1.76 cfs @ 12.28 hrs HW=183.49' (Free Discharge)

=Culvert - 4HB (Passes 1.76 cfs of 17.53 cfs potential flow)
1=Orifice/Grate (Weir Controls 1.76 cfs @ 1.44 fps)

Summary for Pond CB-4l: Catch Basin - 4l

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 454 cfs @ 12.31 hrs, Volume= 0.538 af
Outflow = 454 cfs @ 12.31 hrs, Volume= 0.538 af, Atten=0%, Lag= 0.3 min
Primary = 454 cfs @ 12.31 hrs, Volume= 0.538 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=207.97' @ 12.31 hrs Surf.Area= 0.009 ac Storage= 0.003 af

Plug-Flow detention time= 1.4 min calculated for 0.538 af (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 899.9 - 899.1 )

Volume Invert  Avail.Storage _Storage Description
#1 207.50' 0.029 af 2.00'W x 100.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices
#1  Primary 202.50' 18.0" Round Culvert - 4l

L=80.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 202.50' / 192.00' $=0.1313 "/ Cc=0.900
n=0.011, Flow Area=1.77 sf
#2 Device 1 207.60' 24.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
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Primary OutFlow Max=4.51 cfs @ 12.31 hrs HW=207.96' TW=193.96' (TW follows 14.00' below HW)
L{-—-_Culvert -4l (Passes 4.51 cfs of 18.47 cfs potential flow)
=Orifice/Grate (Weir Controls 4.51 cfs @ 1.97 fps)

Summary for Pond CB-4JA: Catch Basin - 4JA

Inflow Area = 12.310ac, 0.00% Impervious, Inflow Depth= 0.59" for 2-yr Storm event
Inflow = 5.07cfs @ 12.31 hrs, Volume= 0.610 af
Outflow = 5.08cfs @ 12.31 hrs, Volume= 0.610 af, Atten=0%, Lag= 0.3 min
Primary = 5.08cfs @ 12.31 hrs, Volume= 0.610 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=219.09' @ 12.31 hrs Surf.Area= 0.009 ac Storage= 0.003 af

Plug-Flow detention time= 0.6 min calculated for 0.609 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 898.8 - 898.2 )

Volume Invert  Avail.Storage Storage Description
#1 218.70° 0.032 af 2.00'W x 113.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices
#1  Primary 214,00' 18.0" Round Culvert - 4JA

L=60.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert=214.00'/212.30' S$=0.0283 /" Cc=0.900
n=0.011, Flow Area=1.77 sf
#2 Device 1 218.70' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=5.04 cfs @ 12.31 hrs HW=219.09' TW=212.09' (TW follows 7.00' below HW)

=Culvert - 4JA (Passes 5.04 cfs of 17.73 cfs potential flow)
2=0rifice/Grate (Weir Controls 5.04 cfs @ 2.05 fps)

Summary for Pond CB-4L: Catch Basin - 4L

Inflow Area = 7.500 ac, 0.00% Impervious, Inflow Depth = 0.59" for 2-yr Storm event
Inflow = 3.34cfs @ 12.23 hrs, Volume= 0.371 af
Outflow = 3.31cfs@ 12.26 hrs, Volume= 0.371 af, Atten= 1%, Lag= 2.1 min
Primary = 3.31cfs @ 12.26 hrs, Volume= 0.371 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=215.30' @ 12.26 hrs Surf.Area= 1,596 sf Storage= 458 cf

Plug-Flow detention time= 4.2 min calculated for 0.371 af (100% of inflow)
Center-of-Mass det. time= 4.2 min ( 897.2 - 893.0)

Volume Invert Avail. Storage Storage Description
#1 215.00' 3,683 cf 30.00'W x 50.00'L x 2.00'H Prismatoid Z=2.0
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Device Routing Invert Outlet Devices

#1  Primary 213.00' 18.0" Round Culvert 4L

L=121.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 213.00' / 211.00' S$=0.0165"" Cc=0.900
n=0.011, Flow Area=1.77 sf
#2 Device 1 215.00' 24.0" Horiz. Orifice-Top of catch basin C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=3.27 cfs @ 12.26 hrs HW=215.29' (Free Discharge)

=Culvert 4L (Passes 3.27 cfs of 10.57 cfs potential flow)
2=0rifice-Top of catch basin (Weir Controls 3.27 cfs @ 1.77 fps)

Summary for Pond D-1G: (2)24" Culverts P-6h

Inflow Area = 11.290 ac, 0.00% Impervious, Inflow Depth = 0.64" for 2-yr Storm event
Inflow = 577 cfs @ 12.21 hrs, Volume= 0.598 af
Outflow = 5.72cfs @ 12.21 hrs, Volume= 0.598 af, Atten=1%, Lag=0.4 min
Primary = 572cfs @ 12.21 hrs, Volume= 0.598 af
Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 183.81' @ 12.21 hrs Surf.Area= 326 sf Storage= 136 cf
Flood Elev= 185.00' Surf.Area= 800 sf Storage= 805 cf

Plug-Flow detention time= 0.5 min calculated for 0.598 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 888.1 - 887.6 )

Volume Invert Avail.Storage _ Storage Description

#1 183.00' 3,305 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) {cubic-feet) (cubic-feet)

183.00 10 0 0

184.00 400 205 205

186.00 1,200 1,600 1,805

187.00 1,800 1,500 3,305
Device Routing invert Outlet Devices

#1  Primary 183.00' 24.0" Round (2)24"-Culvert X 2.00

L=56.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 183.00' / 182.00' S=0.0179'/" Cc¢=0.900
n=0.025 Corrugated metal, Flow Area= 3.14 sf

#2 Secondary 184.50' 10.0' long x 4.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
268 2.72 2.73 2.76 2.79 2.88 3.07 3.32
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Primary OutFlow Max=5.65 cfs @ 12.21 hrs HW=183.80' (Free Discharge)
1=(2)24"-Culvert (Barrel Controls 5.65 cfs @ 3.54 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=183.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond D-1H: LF TOE DITCH - CULVERT

Inflow Area = 3.030 ac, 0.00% Impervious, Inflow Depth= 1.09" for 2-yr Storm event
Inflow = 281 cfs @ 12.22 hrs, Volume= 0.275 af
Outflow = 278 cfs @ 12.25 hrs, Volume= 0.275 af, Atten=1%, Lag= 1.7 min
Primary = 2.78cfs @ 12.25 hrs, Volume= 0.275 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=183.84' @ 12.25 hrs Surf.Area= 259 sf Storage= 372 cf
Flood Elev= 186.00" Surf.Area= 858 sf Storage= 1,323 cf

Plug-Flow detention time= 6.3 min calculated for 0.275 af (100% of inflow)
Center-of-Mass det. time= 6.1 min ( 863.2 - 857.1)

Volume invert Avail.Storage _Storage Description
#1 183.00 1,323 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) {cubic-feet)
183.00 24 0 0
186.00 858 1,323 1,323
Device Routing Invert OQutlet Devices
#1  Primary 183.00' 18.0" Round Culvert-C-1H

L=60.0" CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 183.00'/ 182.50' S=0.0083"/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFlow Max=2.78 cfs @ 12.25 hrs HW=183.84' (Free Discharge)
T _1=Culvert-C-1H (Barrel Controls 2.78 cfs @ 3.92 fps)

Summary for Pond DP-1: Detention Pond 1

Inflow Area = 34.624 ac, 3.31% Impervious, Inflow Depth = 0.43" for 2-yr Storm event
inflow = 10.24 cfs @ 12.33 hrs, Volume= 1.253 af

QOutflow = 1.15cfs @ 15.38 hrs, Volume= 0.695 af, Atten= 89%, Lag= 183.0 min
Primary = 1.15cfs @ 15.38 hrs, Volume= 0.695 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 162.46' @ 15.38 hrs Surf.Area= 14,359 sf Storage= 31,388 cf

Plug-Flow detention time= 430.2 min calculated for 0.695 af (55% of inflow)
Center-of-Mass det. time= 297.7 min ( 1,193.7 - 896.1)
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Volume Invert Avail.Storage _Storage Description
#1 160.00' 115,245 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area inc.Store Cum.Store
{feet) (sg-ft) (cubic-feet) {cubic-feet)
160.00 10,750 0 0
162.00 13,5640 24,290 24,290
164.00 17,070 30,610 54,900
165.00 19,300 18,185 73,085
166.00 21,310 20,305 93,390
167.00 22,400 21,855 115,245
Device Routing Invert Qutiet Devices
#1  Primary 162.00' 30.0" Round 30" Culvert

L=75.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 162.00' / 159.50' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area=4.91 sf

#2  Device 1 162.00' 12.0" Vert. Orifice on side C=0.600
#3  Device 1 162.00' 6.0" Vert. Orifice on side C=0.600
#4  Device 1 165.50' 72.0" Horiz. Orifice-Top of drop inlet C=0.600

Limited to weir flow at low heads

#5 Secondary 166.00' 40.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.15 cfs @ 15.38 hrs HW=162.46"' (Free Discharge)
T _4=30" Culvert (Inlet Controls 1.15 cfs @ 1.83 fps)
2=0rifice on side (Passes < 0.83 cfs potential flow)
3=Orifice on side (Passes < 0.44 cfs potential flow)
=Qrifice-Top of drop inlet ( Controls 0.00 cfs)

iigondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=160.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond DP-10: DETENTION POND 10

Inflow Area = 28.280 ac, 4.24% Impervious, Inflow Depth= 0.64" for 2-yr Storm event
Inflow = 12.05cfs @ 12.36 hrs, Volume= 1.516 af

Outflow = 0.74 cfs @ 17.84 hrs, Volume= 1.103 af, Atten=94%, Lag= 328.8 min
Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Secondary = 0.74 cfs @ 17.84 hrs, Volume= 1.103 af

Tertiary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Starting Elev=170.00" Surf.Area= 0 sf Storage= 0 cf

Peak Elev= 177.58' @ 17.84 hrs Surf.Area= 21,167 sf Storage= 43,962 cf
Flood Elev= 181.00" Surf.Area= 28,500 sf Storage= 128,200 cf

Plug-Flow detention time= 1,554.9 min calculated for 1.103 af (73% of inflow)
Center-of-Mass det. time= 1,451.8 min ( 2,348.3 - 896.5 )
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Volume Invert Avail.Storage _Storage Description
#1 175.00' 157,950 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sqg-ft) {cubic-feet) {cubic-feet)
175.00 7,900 0 0
176.00 18,000 12,950 12,950
178.00 22,000 40,000 52,950
180.00 26,000 48,000 100,950
182.00 31,000 57.000 157,950
Device _Routing Invert Qutlet Devices
#1  Device 3 179.00' 48.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2 Device 3 178.00' 6.0" Vert. 6-in Orifice C=0.600
#3  Primary 175.20' 18.0" Round 18-in Primary Culvert

L=52.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 175.20'/ 172.00° S=0.0615""" Cc=0.900
n=0.011, Flow Area=1.77 sf

#4  Secondary 173.50' 5.8" Round 6-in Culvert
L=60.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 173.50'/ 172.30' S$=0.0200'/" Cc=0.900
n=0.011, Flow Area=0.18 sf

#5 Device 4 177.00' 5.8" Horiz. Orifice Top C=0.600 Limited to weir flow at low heads
#6 Device 4 176.20' 1.5" Vert. Orifice Side C=0.600
#7  Tertiary 180.00' 10.0' long x 22.0' breadth E-Spillway Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=175.00' (Free Discharge)
=18-in Primary Culvert ( Controls 0.00 cfs)
%1 =Qrifice/Grate ( Controls 0.00 cfs)
=6-in Orifice ( Controls 0.00 cfs)

econdary OutFlow Max=0.74 cfs @ 17.84 hrs HW=177.58' (Free Discharge)
=6-in Culvert (Passes 0.74 cfs of 1.37 cfs potential flow)
=Orifice Top (Orifice Controls 0.67 cfs @ 3.68 fps)
=Orifice Side (Orifice Controls 0.07 cfs @ 5.53 fps)

Ertiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=175.00' (Free Discharge)
=E-Spillway Weir ( Controls 0.00 cfs)

Summary for Pond DP-11; Detention Pond 11

Inflow Area = 22.282 ac, 4.04% Impervious, Inflow Depth= 0.64" for 2-yr Storm event
Inflow = 766 cfs @ 12.40 hrs, Volume= 1.182 of

Outflow = 0.61cfs @ 17.82 hrs, Volume= 1.030 af, Atten=92%, Lag= 325.1 min
Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Secondary = 0.61cfs@ 17.82hrs, Volume= 1.030 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs / 2
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Peak Elev= 165.43' @ 17.82 hrs Surf.Area= 27,580 sf Storage= 33,880 cf

Plug-Flow detention time= 1,598.2 min calculated for 1.030 af (87% of inflow)
Center-of-Mass det. time= 1,537.9 min ( 2,445.3 - 907.4)

Volume Invert  Avail.Storage Storage Description
#1 163.00' 211,750 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
163.00 2,000 0 0
164.00 10,900 6,450 6,450
166.00 34,300 45,200 51,650
168.00 39,800 74,100 125,750
170.00 46,200 86,000 211,750
Device Routing Invert Outlet Devices
#1  Device 3 167.50' 6.0" Vert. 6-In Orifice Side (Riser) C=0.600
#2 Device 3 168.40' 48.0" Horiz. Grate Top (Riser) C= 0.600
Limited to weir flow at low heads
#3  Primary 164.30' 18.0" Round 18-In Culvert

L=92.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 164.30' / 162.00° S$=0.0250'/" Cc=0.900
n=0.011, Flow Area=1.77 sf

#4  Secondary 161.50" 5.8" Round 6-In Culvert
L=137.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 161.50' / 160.00' S=0.0109 '/ Cc=0.900
n=0.011, Flow Area=0.18 sf

#5 Device 4 165.10' 5.8" Horiz. Orifice Top (6-in Culv) C=0.600
Limited to weir flow at low heads
#6 Device 4 164.00' 1.5" Vert. Orifice Side (6-in Culv) X 1.50 C=0.600

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=163.00' (Free Discharge)
=18-In Culvert ( Controls 0.00 cfs)
%1 =6-In Orifice Side (Riser) ( Controls 0.00 cfs)
2=Grate Top (Riser) ( Controls 0.00 cfs)

%izondary OutFlow Max=0.61 cfs @ 17.82 hrs HW=165.43" (Free Discharge)
=6-In Culvert (Passes 0.61 cfs of 1.03 cfs potential flow)

=0rifice Top (6-in Culv) (Orifice Controls 0.50 cfs @ 2.75 fps)

=Orifice Side (6-in Culv) (Orifice Controls 0.10 cfs @ 8.43 fps)

Summary for Pond DP-12: DETENTION POND 12

Inflow Area = 20.177 ac, 3.27% Impervious, Inflow Depth = 0.62" for 2-yr Storm event
Inflow = 5.88cfs @ 12.39 hrs, Volume= 1.043 af

Outflow = 051cfs @ 18.19 hrs, Volume= 0.885 af, Atten=91%, Lag= 347.6 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Secondary = 0.51cfs@ 18.19 hrs, Volume= 0.885 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
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Peak Elev=185.69' @ 18.19 hrs Surf.Area= 26,018 sf Storage= 31,513 cf

Plug-Flow detention time= 1,647.6 min calculated for 0.884 af (85% of inflow)
Center-of-Mass det. time= 1,581.2 min ( 2,498.6 - 917.4)

Volume Invert Avail.Storage  Storage Description
#1 184.00' 205,300 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) {cubic-feet) {cubic-feet)
184.00 11,200 0 0
186.00 28,700 39,900 39,900
188.00 40,200 68,900 108,800
190.00 56,300 96,500 205,300
Device Routing Invert Qutlet Devices
#1  Device 3 188.00' 48.0" Horiz. Grate Top (Riser) C=0.600
Limited to weir flow at low heads
#2 Device 3 186.80' 8.0" Vert. 8-In Orifice (Riser Side) C= 0.600
#3  Primary 184.50' 18.0" Round 18- In Culvert

L= 80.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 184.50' / 180.00' S=0.0563'/" Cc= 0.900
n= 0.011, Flow Area=1.77 sf

#4  Device 6 185.50' 5.8" Horiz. Orifice Top (6-in Pipe) C=0.600
Limited to weir flow at low heads
#5 Device 6 184.50' 1.5" Vert. Orifice (Side of 6-in) X 2.00 C=0.600

#6 Secondary 181.50' 6.0" Round 6-In Culvert
L= 64.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 181.50' / 180.00' S=0.0234"/" Cc=0.900
n=0.011, Flow Area=0.20 sf

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=184.00' (Free Discharge)
T_3=18- In Culvert ( Controis 0.00 cfs)
f:1 =Grate Top (Riser) ( Controls 0.00 cfs)
=8-In Orifice (Riser Side) ( Controls 0.00 cfs)

econdary OutFlow Max=0.51 cfs @ 18.19 hrs HW=185.69' (Free Discharge)
=6-In Culvert (Passes 0.51 cfs of 1.48 cfs potential flow)
=Orifice Top (6-in Pipe) (Orifice Controls 0.39 cfs @ 2.12 fps)
=Orifice (Side of 6-in) (Orifice Controls 0.13 cfs @ 5.12 fps)

Summary for Pond DP-1A: DP-1A (Former Leachate Pond)

Inflow Area = 10.835 ac, 10.57% Impervious, Inflow Depth = 0.80" for 2-yr Storm event
Inflow = 5.05cfs @ 12.27 hrs, Volume= 0.720 af

Outflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs / 2

Starting Elev=164.00" Surf.Area= 37,429 sf Storage= 182,617 cf

Peak Elev= 164.81' @ 25.65 hrs Surf.Area= 39,695 sf Storage= 213,981 c¢f (31,364 cf above start)
Flood Elev= 166.00' Surf.Area= 43,000 sf Storage= 263,046 cf (80,429 cf above start)
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Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage __Storage Description
#1 158.00' 263,046 cf Custom Stage Data (Prismatic)Listed below (Recaic)
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sq-ft) (cubic-feet) {cubic-feet)
158.00 24,139 0 0
160.00 27,981 52,120 52,120
162.00 32,544 60,525 112,645
163.00 34,985 33,765 146,410
164.00 37,429 36,207 182,617
166.00 43,000 80,429 263,046
Device Routing invert Outlet Devices
#1  Primary 165.60' 18.0' long x 12.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=164.00" (Free Discharge)
1=Broad-Crested Rectangular Weir{ Controls 0.00 cfs)

Summary for Pond DP-2: DETENTION POND 2

Inflow Area = 10.745 ac, 0.00% Impervious, Inflow Depth = 0.64" for 2-yr Storm event
Inflow = 549 cfs @ 12.21 hrs, Volume= 0.569 af

Outflow = 3.92cfs @ 12.40 hrs, Volume= 0.569 af, Atten=29%, Lag=11.7 min
Primary = 3.92cfs @ 12.40 hrs, Volume= 0.569 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs / 3

Starting Elev=162.30' Surf.Area= 2,326 sf Storage= 956 cf

Peak Elev= 163.37' @ 12.40 hrs Surf.Area= 3,640 sf Storage= 4,359 cf (3,402 cf above start)
Flood Elev= 166.60' Surf.Area= 12,071 sf Storage= 28,956 cf (27,999 cf above start)

Plug-Flow detention time= 60.2 min calculated for 0.547 af (96% of inflow)
Center-of-Mass det. time= 32.2 min (919.9 - 887.6)

Volume Invert Avail Storage  Storage Description
#1 162.00' 47,648 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sg-ft) {cubic-feet) {cubic-feet)
162.00 1,957 0 0
164.00 4,419 6,376 6,376
166.00 10,150 14,569 20,945

168.00 16,553 26,703 47,648
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Device Routing invert Outlet Devices

#1  Primary 162.30' 24.0" Round Culvert

L= 40.0' CPP, square edge headwall, Ke= 0.500
Inlet / Qutlet Invert= 162.30'/ 162.00' $=0.0075"/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf
#2 Device 1 162.30' 15.0" Vert. Orifice C=0.600
#3  Device 1 166.30' 48.0" Horiz. Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=3.92 cfs @ 12.40 hrs HW=163.37" (Free Discharge)
=Culvert (Passes 3.92 cfs of 4.88 cfs potential flow)
2=0rifice (Orifice Controls 3.92 cfs @ 3.52 fps)
3=Grate ( Controls 0.00 cfs)

Summary for Pond DP-6: DETENTION POND 6

Inflow Area = 22.602 ac, 7.31% Impervious, Inflow Depth= 0.78" for 2-yr Storm event
Inflow = 11.00cfs @ 12.31 hrs, Volume= 1.472 af

Outflow = 0.82cfs @ 16.92 hrs, Volume= 1.472 af, Atten=93%, Lag=276.7 min
Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Secondary = 0.82cfs @ 16.92 hrs, Volume= 1.472 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs / 3

Starting Elev=174.00' Surf.Area= 25,931 sf Storage= 29,566 cf

Peak Elev= 174.86' @ 16.92 hrs Surf.Area= 41,554 sf Storage= 67,549 cf (37,983 cf above start)
Flood Elev= 180.00' Surf.Area= 130,159 sf Storage= 496,644 cf (467,078 cf above start)

Plug-Flow detention time= 1,153.1 min calculated for 0.794 af (54% of inflow)
Center-of-Mass det. time= 628.6 min ( 1,512.9 - 884.3)

Volume Invert Avail.Storage  Storage Description
#1 172.00' 783,647 cf Detention Pond (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) {cubic-feet)
172.00 3,635 0 0
174.00 25,931 29,566 29,566
176.00 62,168 88,099 117,665
178.00 93,326 155,494 273,159
180.00 130,159 223,485 496,644
182.00 156,844 287,003 783,647
Device _Routing Invert Qutlet Devices
#1  Primary 178.00' 24.0" Round Outlet Culvert

L=70.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 178.00' / 168.00' S=0.1429'/" Cc=0.900
n=0.012, Flow Area= 3.14 sf
#2  Secondary 169.00' 6.0" Round Outlet Culvert 6"
1L=80.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 169.00'/ 168.00' S=0.0125"/" Cc=0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 174.00' 5.8" Horiz. Orifice C=0.600 Limited to weir flow at low heads
#4  Secondary 179.00' 10.0’ long x 22.0' breadth Broad-Crested Rectangular Weir
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Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=174.00" (Free Discharge)
=Qutlet Culvert ( Controls 0.00 cfs)

econdary OutFlow Max=0.82 cfs @ 16.92 hrs HW=174.86' (Free Discharge)
=Outlet Culvert 6" (Passes 0.82 cfs of 1.47 cfs potential flow)
3=Orifice (Orifice Controls 0.82 cfs @ 4.47 fps)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond DP-9: DETENTION POND 9

Inflow Area = 33.165 ac, 8.08% Impervious, Inflow Depth= 0.87" for 2-yr Storm event
Inflow = 16.58 cfs @ 12.44 hrs, Volume= 2.398 af

Outflow = 0.05cfs @ 24.97 hrs, Volume= 0.399 af, Atten= 100%, Lag= 751.5 min
Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Secondary = 0.05cfs @ 24.97 hrs, Volume= 0.399 af

Tertiary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 188.57' @ 24.97 hrs Surf.Area= 80,617 sf Storage= 103,321 cf
Flood Elev= 191.00' Surf.Area= 91,210 sf Storage= 312,840 cf

Plug-Flow detention time= 3,910.1 min calculated for 0.399 af (17% of inflow)
Center-of-Mass det. time= 3,748.6 min ( 4,626.7 - 878.2 )

Volume Invert Avail.Storage _Storage Description
#1 187.00' 404,050 cf Detention Pond (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) {cubic-feet) {cubic-feet)
187.00 35,200 0 0
188.00 : 78,220 56,710 56,710
190.00 86,700 164,920 221,630
192.00 95,720 182,420 404,050
Device _Routing Invert Outlet Devices
#1  Primary 189.50' 12.0" Round 12-In Outlet Culvert

L=48.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 189.50' / 180.50' S=0.1875"7" Cc=0.900
n=0.011, Flow Area=0.79 sf

#2  Secondary 184.21' 5.8" Round 6-In Culvert
L=60.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 184.21' / 180.50' S=0.0618"/" Cc=0.900
n=0.011, Flow Area=0.18 sf

#3 Device 2 188.70' 5.8" Horiz. Orifice C=0.600 Limited to weir flow at low heads
#4  Device 2 188.30' 1.5" Vert. Orifice X 2.00 C= 0.600
#5 Tertiary 190.50' 10.0' long x 22.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=187.00' (Free Discharge)
=12-In Outlet Culvert ( Controls 0.00 cfs)

gcondary OutFlow Max=0.05 cfs @ 24.97 hrs HW=188.57" (Free Discharge)
=6-In Culvert (Passes 0.05 cfs of 1.41 cfs potential flow)
E=Orifice ( Controls 0.00 cfs)

=Qrifice (Orifice Controls 0.05 cfs @ 2.17 fps)

Tertiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=187.00' (Free Discharge)
t5=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Time span=0.00-168.00 hrs, dt=0.05 hrs, 3361 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1A: SC-1A Runoff Area=23.080 ac 0.00% Impervious Runoff Depth=1.67"
Flow Length=2,249' Slope=0.0260 '/ Tc=88.1 min CN=74 Runoff=13.58 cfs 3.212 af

Subcatchment1B: SC-1B Runoff Area=13.169 ac  0.00% Impervious Runoff Depth=1.46"
Flow Length=1,282' Tc=17.5 min CN=71 Runoff=15.37 cfs 1.606 af

Subcatchment1C: SC-1C Runoff Area=13.300 ac  0.00% Impervious Runoff Depth=1.89"
Flow Length=380" Tc=68.3 min CN=77 Runoff=10.58 cfs 2.095 af

Subcatchment1D: SC-1D Runoff Area=10.620 ac 0.00% Impervious Runoff Depth=1.60"
Flow Length=1,117'" Tc=16.9 min CN=73 Runoff=13.91 cfs 1.416 af

Subcatchment1E: SC-1E Runoff Area=10.745 ac 0.00% Impervious Runoff Depth=1.53"
Flow Length=910' Tc=12.7 min CN=72 Runoff=14.84 cfs 1.371 af

Subcatchment1F: SC-1F Runoff Area=31.220 ac 3.52% Impervious Runoff Depth=1.82"
Flow Length=2,066' Tc=73.2 min CN=76 Runoff=22.65cfs 4.723 af

Subcatchment1G: SC-1G Runoff Area=11.290 ac 0.00% Impervious Runoff Depth=1.53"
Flow Length=857' Tc=12.7 min CN=72 Runoff=15.60 cfs 1.440 af

Subcatchment1H: SC-1H Runoff Area=3.030 ac 0.00% Impervious Runoff Depth=2.21"
Flow Length=759' Tc=15.4 min CN=81 Runoff=5.84 cfs 0.557 af

Subcatchment1l: SC-1l Runoff Area=9.334 ac 0.00% Impervious Runoff Depth=1.46"
Flow Length=1,084' Tc=16.8 min CN=71 Runoff=11.05cfs 1.138 af

Subcatchment1J: SC-1J Runoff Area=360,761 sf 19.96% Impervious Runoff Depth=1.89"
Flow Length=593' Tc=33.0 min CN=77 Runoff=9.83 cfs 1.305 af

Subcatchment2A: SC-2A Runoff Area=54.143 ac 3.66% Impervious Runoff Depth=1.67"
Flow Length=2,435' Tc=126.1 min CN=74 Runoff=24.61 cfs 7.535 af

Subcatchment2B: 2B Runoff Area=13.996 ac  0.00% Impervious Runoff Depth=1.46"
Flow Length=1,218' Tc=17.6 min CN=71 Runoff=16.29 cfs 1.706 af

Subcatchment2C: 2C Runoff Area=6.181 ac 10.68% Impervious Runoff Depth=1.60"
Flow Length=702" Tc=80.7 min CN=73 Runoff=3.65 cfs 0.824 af

Subcatchment3: SC-3 Runoff Area=270.330 ac 1.32% Impervious Runoff Depth=1.60"
Flow Length=4,335' Tc=240.2 min CN=73 Runoff=74.13 cfs 36.035 af

Subcatchment4A: 4A Runoff Area=4.518 ac  7.22% Impervious Runoff Depth=1.89"
Flow Length=379" Tc=5.1 min CN=77 Runoff=0.95cfs 0.712 af

Subcatchment4B: 4B Runoff Area=2.330 ac  11.29% Impervious Runoff Depth=2.04"
Flow Length=667' Tc=13.2min CN=79 Runoff=4.38 cfs 0.397 af
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Subcatchment4C: 4C Runoff Area=1.287 ac 24.86% Impervious Runoff Depth=2.64"

Flow Length=496' Tc=15.4min CN=86 Runoff=2.96 cfs 0.283 af

Subcatchment4D: 4D Runoff Area=6.660 ac 26.58% Impervious Runoff Depth=2.73"
Flow Length=824' Tc=33.9min CN=87 Runoff=11.31cfs 1.514 af

Subcatchment4E: 4E Runoff Area=247.915 ac 1.59% Impervious Runoff Depth=1.74"
Flow Length=6,090' Tc=225.6 min CN=75 Runoff=77.97 cfs 35.990 af

Subcatchment4F: 4F Runoff Area=6.771 ac  0.00% Impervious Runoff Depth=1.40"
Flow Length=1,228' Tc=68.8 min CN=70 Runoff=3.79 cfs 0.788 af

Subcatchment4G: 4G Runoff Area=12.750 ac  0.00% Impervious Runoff Depth=1.46"
Flow Length=929' Tc=17.1 min CN=71 Runoff=14.99 cfs 1.554 af

Subcatchment4H: 4H Runoff Area=3.400 ac 0.00% Impervious Runoff Depth=1.46"
Flow Length=823' Tc=11.9 min CN=71 Runoff=4.54 cfs 0.415 af

Subcatchment4HA: 4HA Runoff Area=0.780 ac 0.00% Impervious Runoff Depth=1.46"
Flow Length=142' Slope=0.3300"/ Tc=6.7 min CN=71 Runoff=1.24 cfs 0.095 af

Subcatchment4l: 4l Runoff Area=9.930 ac 0.00% Impervious Runoff Depth=1.46"
Flow Length=1,082' Tc=17.1 min CN=71 Runoff=11.68 cfs 1.211 af

Subcatchment4lA: 41A Runoff Area=0.940 ac 0.00% Impervious Runoff Depth=1.46"
Flow Length=136' Slope=0.3333" Tc=6.4 min CN=71 Runoff=1.51cfs 0.115 af

Subcatchment4J: 4J Runoff Area=12.310 ac 0.00% Impervious Runoff Depth=1.46"
Fiow Length=1,051" Tc=17.2min CN=71 Runoff=14.45cfs 1.501 af

Subcatchment4K: 4K Runoff Area=10.870 ac 0.00% Impervious Runoff Depth=1.46"
Flow Length=1,095' Tc=18.4min CN=71 Runoff=12.44 cfs 1.325 af

Subcatchment4Ll: 4L Runoff Area=7.500 ac 0.00% Impervious Runoff Depth=1.46"
Flow Length=896' Tc=14.1 min CN=71 Runoff=9.51 cfs 0.914 af

Subcatchment4M: 4M Runoff Area=5.352 ac  16.82% !mpervious Runoff Depth=1.74"
Flow Length=642' Tc=53.5min CN=75 Runoff=4.51cfs 0.777 af

Subcatchment4N: 4N Runoff Area=1.921 ac 0.00% Impervious Runoff Depth=1.46"
Flow Length=730" Tc=30.5min CN=71 Runoff=1.78 cfs 0.234 af

Subcatchment40: 40 Runoff Area=5.100 ac  23.53% Impervious Runoff Depth=1.89"
Flow Length=663' Tc=14.2 min CN=77 Runoff=8.61 cfs 0.803 af

Subcatchment5: SC-5 Runoff Area=35.960 ac 0.40% Impervious Runoff Depth=1.82"
Flow Length=2,355' Tc=192.1 min CN=76 Runoff=13.44 cfs 5.440 af

SubcatchmentP1A: SC-P1A Runoff Area=65,400 sf 76.26% Impervious Runoff Depth=3.42"
Tc=0.0 min CN=94 Runoff=6.50 cfs 0.428 af

Reach 1R: DP-10 DITCH 1 Avg. Flow Depth=0.60' Max Vel=3.31 fps Inflow=14.21 cfs 1.501 af
n=0.025 L=101.0' $=0.0079 '/ Capacity=128.49 c¢fs Outflow=14.10 cfs 1.501 af



Post-development Type Il 24-hr 10-yr Storm Rainfall=4.10"

Prepared by Sevee & Maher Engineers, Inc. Printed 6/19/2015
HydroCAD® 10.00 s/n 01260 © 2012 HydroCAD Software Solutions LLC Page 65
Reach 2R: E2C-DP9 Avg. Flow Depth=0.48" Max Vel=4.49 fps Inflow=12.00 cfs 0.995 af
n=0.022 L=590.0' S=0.0169°'/ Capacity=488.04 cfs Outflow=11.40 cfs 0.995 af

Reach 3R: Overland Flow Avg. Flow Depth=0.35' Max Vei=9.99 fps Inflow=21.25 cfs 2.637 af
n=0.035 L=168.0' S=0.0554 """ Capacity=119.87 c¢fs Outflow=21.22 cfs 2.637 af

Reach 4HR-A: EASTPD - 4 Avg. Flow Depth=0.19" Max Vel=2.69 fps Inflow=1.24 cfs 0.095 af
n=0.025 1=288.0' $=0.0247'" Capacity=119.08 cfs Outflow=1.17 cfs 0.095 af

Reach 4HR-B:EASTPD -5 Avg. Flow Depth=0.37" Max Vel=5.30 fps Inflow=5.42 cfs 0.510 af
n=0.025 L=425.0' S=0.0438'/" Capacity=158.67 cfs Outflow=5.29 cfs 0.510 af

Reach 4IR-A: EASTPD - 2 Avg. Flow Depth=0.23' Max Vel=2.55 fps Inflow=1.51 cfs 0.115 af
n=0.025 L=330.0' $=0.0176 """ Capacity=100.55 cfs Outflow=1.41cfs 0.115 af

Reach 4IR-B: EASTPD -3 Avg. Flow Depth=0.71" Max Vel=5.36 fps Inflow=12.92 cfs 1.325 af
n=0.025 L=210.0' S$=0.0224 ‘"' Capacity=113.47 cfs Outflow=12.84 cfs 1.325 af

Reach 4JR: EASTPD 1 Avg. Flow Depth=0.79' Max Vel=5.10 fps Inflow=14.45 cfs 1.501 af
n=0.025 L=183.0' S$=0.0180'" Capacity=101.85 cfs Outflow=14.35cfs 1.501 af

Reach 4R: DP-10DITCH 3 Avg. Flow Depth=0.84' Max Vel=8.43 fps Inflow=26.13 cfs 2.826 af
n=0.025 L=260.0' $=0.0462'" Capacity=162.94 cfs Outflow=25.93 cfs 2.826 af

Reach 5R: NORTH PD-1 Avg. Flow Depth=0.70" Max Vel=6.16 fps Inflow=14.99 cfs 1.554 af
n=0.025 L=936.0' $=0.0299 '/ Capacity=131.18 cfs Outflow=14.64 cfs 1.554 af

Reach 6R: NORTH PD-2 Avg. Flow Depth=1.02' Max Vel=3.88 fps Inflow=15.99 cfs 1.706 af
n=0.025 L=364.0' S$=0.0080'/" Capacity=67.70 cfs Outflow=15.76 cfs 1.706 af

Reach 7R: DP-10R Avg. Flow Depth=0.53' Max Vel=2.60 fps Inflow=4.95 cfs 3.144 af
n=0.045 L=1,130.0' $=0.0248'" Capacity=88.21 cfs Outflow=4.91cfs 3.143 af

Reach 8R: EASTPD - 6 Avg. Flow Depth=0.67' Max Vel=2.90 fps Inflow=12.44 cfs 1.325 af
n=0,025 L=360.0' S=0.0056 /' Capacity=25.35 cfs Outflow=12.21 cfs 1.325 af

Reach 9R: LEVEL SPREADER Avg. Flow Depth=0.25' Max Vel=0.17 fps Inflow=0.99 cfs 2.949 af
n=0.800 L=273.0' $=0.0623 '/ Capacity=11.46 cfs Outflow=0.99 cfs 2.943 af

Reach 10R: Ditch 4B1 Avg. Flow Depth=0.87' Max Vel=3.69 fps Inflow=11.94 cfs 1.325 af
n=0.025 L=352.0' $S=0.0085"" Capacity=70.02 cfs Outflow=11.80 c¢fs 1.325 af

Reach 11R: DP-11R Avg. Flow Depth=0.28" Max Vel=1.49 fps inflow=1.18 cfs 2.687 af
n=0.045 L=1,050.0' $=0.0162"" Capacity=71.30 cfs Outflow=1.18 cfs 2.686 af

Reach 12R: 4FR Avg. Flow Depth=0.53' Max Vel=1.89 fps Inflow=3.77 cfs 0.788 af
n=0.045 L=1,523.0' $=0.0131"" Capacity=64.21 cfs Outflow=3.57 cfs 0.788 af

Reach 13R: Ex Ditch Avg. Flow Depth=1.00" Max Vel=4.62 fps Inflow=18.62 cfs 2.240 af

n=0.030 L=225.0' $=0.0164'/" Capacity=81.05cfs Outflow=18.53 cfs

2.240 of
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Reach 14R: DP-10 DITCH 2 Avg. Flow Depth=0.65' Max Vel=6.49 fps Inflow=14.07 cfs 1.501 af

n=0.025 L=434.0' S$=0.0357 ' Capacity=143.33 cfs Outflow=13.95cfs 1.501 af

Reach AP1: AP-1 Inflow=50.41 cfs 13.974 af
Outflow=50.41 cfs 13.974 af

Reach AP2: ANALYSIS POINT #2 Inflow=24.63 cfs 9.905 af
Outflow=24.63 cfs 9.905 af

Reach AP3: ANALYSIS POINT #3 Inflow=74.13 cfs 36.035 af
Outflow=74.13 cfs 36.035 af

Reach AP4: AP4 Inflow=84.71 cfs 45.769 af
Outflow=84.71 cfs 45.769 af

Reach AP5: ANALYSIS POINT #5 Inflow=13.44 cfs 5.440 af
Outflow=13.44 cfs 5.440 af

Reach E2R2: E2R2 Avg. Flow Depth=0.08' Max Vel=0.32 fps Inflow=1.77 cfs 0.234 af
n=0.080 L=4,356.0' S=0.0094'" Capacity=132.12 ¢fs Outflow=0.34 cfs 0.234 af

Reach E2R3: REACHTO AP Avg. Flow Depth=0.31" Max Vel=1.07 fps Inflow=0.99 cfs 2.943 af
n=0.045 L=2,170.0' S=0.0074'" Capacity=48.12 cfs Outflow=0.99 cfs 2.936 af

Reach E2R4: Reach to AP Avg. Flow Depth=0.52" Max Vel=0.97 fps Inflow=9.18 cfs 9.788 af
n=0.080 L=963.0' $=0.0094 /" Capacity=131.94 cfs Outflow=8.62 cfs 9.779 af

Reach R-1D: Reach R-1D Avg. Flow Depth=0.28' Max Vel=1.66 fps Inflow=5.91 cfs 2.573 af
n=0.060 L=370.0' $=0.0324'" Capacity=67.93 cfs Outflow=5.91 cfs 2.573 af

Reach R-1E: LEVEL SPREADERR-1E  Avg. Flow Depth=0.21' Max Vel=2.11 fps Inflow=7.89 cfs 1.371 af
n=0.060 L=210.0' $=0.0690' Capacity=135.95cfs Outflow=7.88 cfs 1.371 af

Reach R-1F: Reach R-1F Avg. Flow Depth=0.00' Max Vel=0.00 fps Inflow=0.00 cfs 0.000 af
n=0.060 L=940.0" S$=0.0170"/" Capacity=49.21 cfs Outflow=0.00 cfs 0.000 af

Reach R-1H: LEVEL SPREADERR-1H  Avg. Flow Depth=0.08' Max Vel=2.01 fps Inflow=5.77 cfs 0.557 af
n=0.030 L=170.0' $=0.0471'"" Capacity=411.95cfs Outflow=5.67 cfs 0.557 af

Reach R-2F: Reach R2-F Avg. Flow Depth=0.00' Max Vel=0.00 fps Inflow=0.00 cfs 0.000 af
n=0.030 L=735.0' $=0.0020""" Capacity=151.21 cfs Outflow=0.00 cfs 0.000 af

Reach R1: Reach 1 Avg. Flow Depth=1.13' Max Vel=1.60 fps Inflow=38.57 cfs 10.762 af
n=0.030 L=700.0' $=0.0016'/" Capacity=132.69 cfs Outflow=38.22 cfs 10.762 af

Reach R1B: LF TOE DITCH Avg. Flow Depth=0.92' Max Vel=4.29 fos Inflow=15.37 cfs 1.606 af
n=0.040 L=540.0' $=0.0278'/ Capacity=79.00 cfs OQutflow=15.08 cfs 1.606 af

Reach R2: Reach 2 Avg. Flow Depth=0.87" Max Vel=1.56 fps Inflow=26.10 cfs 6.094 af
n=0.030 L=1,050.0' S=0.0020' Capacity=149.69 cfs Outflow=25.30 cfs 6.094 af

Reach R2A: Reach 2A Avg. Flow Depth=0.08' Max Vel=0.48 fps Inflow=1.34 cfs 2.371 af
n=0.060 L=1,960.0' $=0.0138 ' Capacity=1,358.84 cfs Outflow=1.33 cfs 2.370 af
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Reach R3: Reach 3 Avg. Flow Depth=0.81' Max Vei=1.50 fps Inflow=22.65 cfs 4.723 af
n=0.030 L=800.0' $=0.0020'"" Capacity=149.69 cfs Outflow=22.18 cfs 4.723 af

Reach R5a: Grass Lined Ditch Avg. Flow Depth=0.38' Max Vel=6.16 fps Inflow=11.05cfs 1.138 af
n=0.025 L=200.0' S$=0.0500"/" Capacity=572.96 cfs Outflow=10.99 cfs 1.138 af

Pond 1P: Culvert- 4JB & FJC Peak Elev=211.35' Storage=648 cf Inflow=14.10 cfs 1.501 af
24.0" Round Culvert x 2.00 n=0.011 L=73.0' S$=0.0137 /" Outflow=14.07 cfs 1.501 af

Pond 4IAC: Culvert - 41A Peak Elev=213.49" Storage=236 cf Inflow=1.41cfs 0.115 af
18.0" Round Culvert n=0.011 L=40.0' S=0.0175"" Outflow=1.33 ¢fs 0.115 af

Pond 8P: Ex Pond Peak Elev=172.19' Storage=4,248 c¢f Inflow=4.96 cfs 3.212 af
Outflow=4.95 cfs 3.144 af

Pond C-2B-A: Culvert - 2BA Peak Elev=205.04' Storage=1,200 c¢f Inflow=16.29 cfs 1.706 af
Primary=15.99 cfs 1.706 af Secondary=0.00 cfs 0.000 af Outflow=15.99 cfs 1.706 af

Pond C-4F: Culvert - 4F Peak Elev=166.07" Storage=0.018 af Inflow=3.79 cfs 0.788 af
18.0" Round Culvert n=0.011 L=78.0' S=0.0385 " Outflow=3.77 cfs 0.788 af

Pond C-4K: Catch Basin - 4K Peak Elev=220.60' Storage=2,052 c¢f Inflow=12.21 cfs 1.325 af
Qutflow=11.94 cfs 1.325 af

Pond C4B: Culvert - 4BA & 4BB Peak Elev=206.18" Storage=92 cf Inflow=21.27 cfs 2.637 af
24.0" Round Cuivert x 2.00 n=0.011 L=78.0' S=0.0090 '/ Outflow=21.25 cfs 2.637 af

Pond C4H-A: Culvert 4H-A Peak Elev=202.39' Storage=414 cf Inflow=1.17 cfs 0.095 af
18.0" Round Culvert n=0.011 L=40.0' S=0.0250"" Outflow=0.96 cfs 0.095 af

Pond C4N: Culvert 4N Peak Elev=184.69' Storage=0.003 af Inflow=1.78 cfs 0.234 af
18.0" Round Culvert n=0.011 L=33.0' $=0.0303 /" Outflow=1.77 cfs 0.234 af

Pond CB-2B-B: Catch Basin - 2BB Peak Elev=200.44' Storage=121cf Inflow=15.76 cfs 1.706 af
Outflow=15.73 cfs 1.706 af

Pond CB-4G: Catch Basin - 4G Peak Elev=181.93" Storage=331cf Inflow=14.64 cfs 1.554 af
Outflow=14.58 cfs 1.554 af

Pond CB-4HB: Catch Basin - 4HB Peak Elev=183.70' Storage=29 cf Inflow=5.29 cfs 0.510 af
Outflow=5.29 cfs 0.510 af

Pond CB-4l: Catch Basin - 4l Peak Elev=208.33" Storage=0.007 af Inflow=12.84 cfs 1.325 af
Outflow=12.83 cfs 1.325 af

Pond CB-4JA: Catch Basin - 4JA Peak Elev=219.58" Storage=0.009 af Inflow=14.35cfs 1.501 af
Outflow=14.21 cfs 1.501 af

Pond CB-4L: Catch Basin - 4L Peak Elev=215.59" Storage=946 cf Infiow=9.51 cfs 0.914 af
Outflow=9.37 cfs 0.914 af
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Pond D-1G: (2)24" Culverts P-6h Peak Elev=184.43" Storage=416 cf Inflow=15.60 cfs 1.440 af
Primary=15.45 cfs 1.440 af Secondary=0.00 cfs 0.000 af Outflow=15.45cfs 1.440 af

Pond D-1H: LF TOE DITCH - CULVERT Peak Elev=184.35' Storage=594 cf Inflow=5.84 cfs 0.557 af
18.0" Round Culvert n=0.013 L=60.0' $=0.0083"" Outflow=5.77 cfs 0.557 af

Pond DP-1: Detention Pond 1 Peak Elev=164.02' Storage=55,211 cf Inflow=28.22 cfs 3.131 af
Primary=5.91 cfs 2.573 af Secondary=0.00 cfs 0.000 af Outflow=5.91 cfs 2.573 af

Pond DP-10: DETENTIONPOND 10 Peak Elev=179.16" Storage=79,803 cf Inflow=32.93 cfs 3.629 af
Primary=3.56 cfs 1.042 af Secondary=1.40 cfs 2.169 af Tertiary=0.00 cfs 0.000 af Outflow=4.96 cfs 3.212 af
Pond DP-11: Detention Pond 11 Peak Elev=166.87' Storage=82,513 c¢f Inflow=21.28 cfs 2.841 af
Primary=0.00 cfs 0.000 af Secondary=1.18 cfs 2.687 af Outflow=1.18 cfs 2.687 af

Pond DP-12: DETENTION POND 12 Peak Elev=186.96" Storage=70,200 cf Inflow=16.74 cfs 2.530 af

Primary=0.09 cfs 0.026 af Secondary=1.25cfs 2.344 af Outflow=1.34 cfs

Pond DP-1A: DP-1A (Former Leachate ~ Peak Elev=165.63' Storage=247,127 cf Inflow=12.96 cfs
Outflow=0.33 cfs

Pond DP-2: DETENTIONPOND 2 Peak Elev=164.71' Storage=11,544 c¢f Inflow=14.84 cfs
Outflow=7.89 cfs

Pond DP-6: DETENTIONPOND 6 Peak Elev=176.12' Storage=127,302 cf Inflow=26.87 cfs
Primary=0.00 cfs 0.000 af Secondary=1.29 cfs 3.302 af Outflow=1.29 cfs

Pond DP-9: DETENTIONPOND 9 Peak Elev=189.59' Storage=187,879 cf Inflow=38.75 cfs
Primary=0.03 cfs 0.012 af Secondary=0.96 cfs 2.937 af Tertiary=0.00 cfs 0.000 af Outflow=0.99 cfs

2.371 af

1.566 af
0.110 af

1.371 af
1.371 af

3.302 af
3.302 af

5.146 af
2.949 af
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Summary for Subcatchment 1A: SC-1A

Runoff = 13.58 cfs @ 13.22 hrs, Volume= 3.212 af, Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description

10.120 70 Woods, Good, HSG C
9.500 77 Woods, Good, HSG D
2.560 71  Meadow, non-grazed, HSG C
0.400 78 Meadow, non-grazed, HSG D

* 0.500 86 Gravel Road
23.080 74 Weighted Average
23.080 100.00% Pervious Area

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

50.7 150 0.0260 0.05 Sheet Flow, Segment ID: A-B

Woods: Dense underbrush n=0.800 P2=2.70"
21.0 1,839 1.46 Direct Entry, Segment ID: B-C
16.4 260 0.26 Direct Entry, Segment ID: C-D

88.1 2,249 Total
Summary for Subcatchment 1B: SC-1B

Runoff = 15.37 cfs @ 12.26 hrs, Volume= 1.606 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lll 24-hr 10-yr Storm Rainfall=4.10"

Area {ac) CN Description
13.169 71 Meadow, non-grazed, HSG C
13.169 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
14.9 150 0.0500 0.17 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
1.4 183 0.1000 2.21 Shallow Concentrated Flow, Segment ID: B-C
Short Grass Pasture Kv= 7.0 fps
0.9 392 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z= 3.0 & 20.0 /' Top.W=23.00'
n=0.030
0.3 557 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0'/" Top.W=13.00'
n=0.035

17.5 1,282 Total
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Summary for Subcatchment 1C: SC-1C

Runoff = 10.58 cfs @ 12.95 hrs, Volume= 2.095 af, Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lll 24-hr 10-yr Storm Rainfall=4.10"

Area(ac) CN Description
6.100 77 Woods, Good, HSG D
0.720 70 Woods, Good, HSG C
3.100 78 Meadow, non-grazed, HSG D
2.580 71 Meadow, non-grazed, HSG C
* 0.800 96 Gravel Road
13.300 77 Weighted Average
13.300 100.00% Pervious Area

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

45.0 150 0.0350 0.06 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
6.6 230 0.0133 0.58 Shallow Concentrated Flow, Segment ID: B-C
Woodland Kv=5.0 fps
16.7 Direct Entry, Segment ID: C-D

68.3 380 Total
Summary for Subcatchment 1D: SC-1D

Runoff = 1391 cfs @ 12.25 hrs, Volume= 1.416 af, Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lll 24-hr 10-yr Storm Rainfall=4.10"

Area {ac) CN Description
9.230 71 Meadow, non-grazed, HSG C
* 0.590 96 Gravel Road/Berm
* 0.800 78 Pond, Meadow HSG D
10.620 73 Weighted Average
10.620 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Fiow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
1.2 159 0.1000 2.21 Shallow Concentrated Flow, Segment ID: B-C

Short Grass Pasture Kv=7.0 fps

0.5 203 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z=3.0 & 20.0 /' Top.W=23.00'
n=0.030

0.3 605 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0'/' Top.W=13.00'
n=0.035
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16.9 1,117 Total
Summary for Subcatchment 1E: SC-1E

Runoff = 1484 cfs @ 12.19 hrs, Volume= 1.371 af, Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-yr Storm Rainfali=4.10"

Area (ac) CN Description
10.495 71 Meadow, non-grazed, HSG C
* 0.250 96 Gravel Road/Berm
10.745 72 Weighted Average
10.745 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) = (feet) (f/ft)  (ft/sec) (cfs)
11.3 150 0.1000 0.22 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
09 150 0.1500 2.71 Shallow Concentrated Flow, Segment ID: B-C
Short Grass Pasture Kv=7.0 fps
0.2 93 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z= 3.0 & 20.0 /' Top.W=23.00'
n=0.030
0.3 517 0.3300 2892 52047 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035

12.7 910 Total
Summary for Subcatchment 1F: SC-1F

Runoff = 22.65cfs @ 13.00 hrs, Volume= 4,723 af, Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Storm Rainfall=4.10"

Area {ac) CN Description
13.200 77 Woods, Good, HSG D
7.250 70 Woods, Good, HSG C
7.670 78 Meadow, non-grazed, HSG D
1.500 71 Meadow, non-grazed, HSG C
* 0.500 96 Gravel Road/Pad
* 0.600 98 Impervious / Structures
0.500 98 Paved roads w/curbs & sewers, HSG C
31.220 76 Weighted Average
30.120 96.48% Pervious Area
1.100 3.52% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fuft)  (ft/sec) {cfs)

20.5 100 0.0100 0.08 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
1.2 17 0.3300 0.23 Sheet Flow, Segment ID: B-C
Grass: Dense n=0.240 P2=2.70"
2.4 300 0.0190 2.07 Shallow Concentrated Flow, Segment ID: C-D
Grassed Waterway Kv=15.0 fps
246 1,649 0.0500 1.12 Shallow Concentrated Flow, Segment ID D-E
Woodland Kv=5.0 fps
245 Direct Entry, Segment ID: E-F

73.2 2,066 Total
Summary for Subcatchment 1G: SC-1G

Runoff = 15.60 cfs @ 12.19 hrs, Volume= 1.440 af, Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type 1l 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description
10.860 71 Meadow, non-grazed, HSG C
* 0.430 96 Gravel Road/Berm
11.290 72  Weighted Average
11.290 100.00% Pervious Area

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

11.3 150 0.1000 0.22 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
0.5 62 0.1000 2.21 Shallow Concentrated Flow, Segment ID: B-C
Short Grass Pasture Kv=7.0 fps
0.4 90 0.3300 4.02 Shallow Concentrated Flow, Segment ID: C-D

Short Grass Pasture Kv=7.0 fps

0.3 140 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=0.00' D=1.00' Z=3.0 & 20.0'/' Top.W=23.00'
n=0.030

0.2 415 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: E-F
Bot.W=5.00" D=2.00"' Z=2.0"/' Top.W=13.00'
n=0.035

12.7 857 Total
Summary for Subcatchment 1H: SC-1H

Runoff = 5.84cfs @ 12.22 hrs, Volume= 0.557 af, Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Storm Rainfali=4.10"
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Area (ac) CN Description
1.830 71 Meadow, non-grazed, HSG C
1.200 96 Gravel Road/Berm
3.030 81 Weighted Average
3.030 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{(min) _ (feet) (ft'f)  (ft/sec) {cfs)

7.0 150 0.3300 0.36 Sheet Flow, Segment A-B
Grass: Dense n=0.240 P2=2.70"
8.4 609 0.0300 1.21 Shallow Concentrated Flow, Segment B-C

Short Grass Pasture Kv= 7.0 fps

15.4 759 Total
Summary for Subcatchment 11: SC-1|

Runoff = 11.05cfs @ 12.25 hrs, Volume= 1.138 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description
9.334 71 __Meadow, non-grazed, HSG C
9.334 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Fiow, A-B
Grass: Dense n=0.240 P2=2.70"
1.1 146 0.1000 2.21 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0fps

0.5 218 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00' D=1.00' Z=3.0 & 20.0 /" Top.W=23.00'
n=0.030

0.3 570 0.3300 27.25 817.65 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00' D=2.00' Z=5.0"" Top.W=25.00'
n=0.035

16.8 1,084 Total
Summary for Subcatchment 1J: SC-1J

Runoff = 9.83cfs @ 12.47 hrs, Volume= 1.305 af, Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Storm Rainfall=4.10"
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Area (sf} CN Description
* 186,445 70 Woods, Good HSG C
85,939 71 Meadow, non-grazed, HSG C
* 16,377 96 Gravel Road/Pad
* 72,000 98 Pond water surface
360,761 77 Weighted Average
288,761 80.04% Pervious Area
72,000 19.96% Impervious Area

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

30.8 100 0.0400 0.05 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
1.7 123 0.0569 1.19 Shallow Concentrated Flow, Segment ID: B-C

Woodland Kv=5.0fps

0.5 370 0.0189 12.43 801.88 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=2.00' D=3.00' Z=10.0 & 3.0 /' Top.W=41.00'
n=0.022 Earth, clean & straight

33.0 593 Total
Summary for Subcatchment 2A: SC-2A

Runoff = 24.61cfs@ 13.74 hrs, Volume= 7.535 af, Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type il 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description
27.993 70 Woods, Good, HSG C
21.380 77 Woods, Good, HSG D
2.790 71  Meadow, non-grazed, HSG C
* 0.380 98 Paved Area (New)
1.600 98 Existing Waterbody
54.143 74  Weighted Average
52.163 96.34% Pervious Area
1.980 3.66% Impervious Area

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

47.9 150 0.0300 0.05 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
254 538 0.0200 0.35 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
375 534 0.0090 0.24 Shallow Concentrated Flow, Segment C-D

Forest w/Heavy Litter Kv= 2.5 fps

15.3 1,213 0.0080 1.32 52.99 Trap/Vee/Rect Channel Flow, Segment D-E
Bot.W=0.00' D=2.00' Z=10.0 /" Top.W=40.00'
n= 0.100 Earth, dense brush, high stage

1261 2,435 Total
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Summary for Subcatchment 2B: 2B

Runoff = 16.29 cfs @ 12.26 hrs, Volume= 1.706 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type |l 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description
13.996 71 Meadow, non-grazed, HSG C
13.996 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
1.4 187 0.1000 2.21 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv= 7.0 fps

1.0 431 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00' D=1.00" Z=3.0 & 20.0 /' Top.W=23.00'
n= 0.030

0.3 450 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00" D=2.00"' Z=2.0"/" Top.W=13.00'
n=0.035

176 1,218 Total
Summary for Subcatchment 2C: 2C

Runoff = 3.65¢cfs @ 13.14 hrs, Volume= 0.824 af, Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type |t 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description
5.521 70 Woods, Good, HSG C
0.660 98 Water Surface, HSG C
6.181 73 Weighted Average
5.521 89.32% Pervious Area
0.660 10.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fft)y  (f/sec) (cfs)

66.3 150 0.0133 0.04 Sheet Flow, A-B
_ Woods: Dense underbrush n=0.800 P2=2.70"
6.2 289 0.0242 0.78 Shallow Concentrated Flow, B-C
Woodland Kv=5.0fps
8.2 263 0.0114 0.53 Shallow Concentrated Flow, C-D

Woodland Kv= 5.0 fps

80.7 702 Total
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Summary for Subcatchment 3: SC-3

Runoff = 7413 cfs @ 15.27 hrs, Volume= 36.035 af, Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description

162.090 70  Woods, Good, HSG C
102.790 77 Woods, Good, HSG D
0.950 71 Meadow, non-grazed, HSG C
* 0.320 98 Paved Areas (New)
1.570 93 Paved roads w/open ditches, 50% imp, HSG D
0.280 93 Paved roads w/open ditches, 50% imp, HSG D
* 2.330 98  Existing Water Body
270.330 73 Weighted Average
266.755 98.68% Pervious Area
3.575 1.32% Impervious Area

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

56.3 150 0.0200 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
105.2 1,116 0.0050 0.18 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv=2.5 fps
78.7 3,069 0.65 Direct Entry, Segment C-D (STWC, 0.001)

240.2 4,335 Total
Summary for Subcatchment 4A: 4A

Runoff = 9.95cfs @ 12.08 hrs, Volume= 0.712 af, Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Storm Rainfali=4.10"

Area (ac) CN Description
0.740 89 Gravelroads, HSG C
1.955 74 >75% Grass cover, Good, HSG C
* 0.088 98 ROOF
1.497 71 Meadow, non-grazed, HSG C
0.238 98 Paved roads w/curbs & sewers, HSG C
4518 77 Weighted Average
© 4,192 92.78% Pervious Area
0.326 7.22% Impervious Area
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Tc Length Slope Velocity Capacity Description
{min) __ (feet) (ft/it)  (ft/sec) (cfs)

3.5 150 0.0167 0.71 Sheet Flow, Segment A-B
n=0.023 P2=2.70"
0.8 159 0.0410 3.26 Shallow Concentrated Flow, Segment B-C
Unpaved Kv=16.1 fps
0.8 70 0.0429 1.45 Shallow Concentrated Flow, Segment C-D

Short Grass Pasture Kv= 7.0 fps

51 379 Total
Summary for Subcatchment 4B: 4B

Runoff = 438cfs @ 12.19 hrs, Volume= 0.397 af, Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description

1.040 70 Brush, Fair, HSG C

* 0.023 98 ROOF
0.640 89 Gravelroads, HSG C
0.387 74 >75% Grass cover, Good, HSG C
0.240 98 Paved roads w/curbs & sewers, HSG C
2.330 79 Weighted Average
2.067 88.71% Pervious Area
0.263 11.29% Impervious Area

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

0.4 24 0.0200 0.95 Sheet Flow, Segment AB
Smooth surfaces n=0.011 P2=2.70"

0.8 19 0.5000 0.41 Sheet Flow, Segment BC
Grass: Short n=0.150 P2=2.70"

11.9 584 0.0137 0.82 Shallow Concentrated Flow, Segment CD

Short Grass Pasture Kv=7.0 fps

0.1 40 0.0250 714 85.66 Trap/Vee/Rect Channel Flow, Segment DE
Bot.W=2.00' D=2.00' Z=2.0"" Top.W=10.00'
n=0.035

13.2 667 Total
Summary for Subcatchment 4C: 4C

Runoff = 2.96cfs @ 12.21 hrs, Volume= 0.283 af, Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Storm Rainfall=4.10"
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Area (ac) CN Description
0.511 74 >75% Grass cover, Good, HSG C
0.070 98 Paved roads w/curbs & sewers, HSG C
* 0.250 98 Building/Concrete Slabs
* 0.456 91 Gravel Roads
1.287 86 Weighted Average
0.967 75.14% Pervious Area
0.320 24 .86% Impervious Area

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

0.9 61 0.0200 1.14 Sheet Flow, Segment A-B
Smooth surfaces n=0.011 P2=2.70"
10.5 61 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=2.70"
4.0 374 0.0107 1.55 Shallow Concentrated Flow, Grassed waterway

Grassed Waterway Kv= 15.0 fps

15.4 496 Total
Summary for Subcatchment 4D: 4D

Runoff = 11.31 cfs @ 12.46 hrs, Volume= 1.514 af, Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lil 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description

0.453 89 Gravel roads, HSG C

* 2.133 91 Gravel
2.304 74 >75% Grass cover, Good, HSG C

* 1.634 98 Pond
0.136 98 Paved roads w/curbs & sewers, HSG C
6.660 87 Weighted Average
4.890 73.42% Pervious Area
1.770 26.58% Impervious Area

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

18.0 125 0.0216 0.12 Sheet Flow, Segment A-B
Grass: Dense n=0.240 P2=2.70"
0.5 25 0.0520 0.78 Sheet Flow, Segment B-C
n=0.023 P2=2.70"
2.0 270 0.0190 2.22 Shallow Concentrated Flow, Segment C-D
Unpaved Kv=16.1fps
0.2 44 0.3300 4.02 Shallow Concentrated Flow, Segment D-E
Short Grass Pasture Kv=7.0 fps
2.0 102 0.0150 0.86 Shallow Concentrated Flow, Segment E-F
Short Grass Pasture Kv= 7.0 fps
11.2 258 0.0030 0.38 Shallow Concentrated Flow, Segment F-G

Short Grass Pasture Kv= 7.0 fps

33.9 824 Total
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Summary for Subcatchment 4E: 4E

Runoff = 77.97 cfs @ 15.24 hrs, Volume= 35.990 af, Depth= 1.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Storm Rainfall=4.10"

Area(ac) CN Description
152.615 77 Woods, Good, HSG D
91.360 70 Woods, Good, HSG C

* 3.940 98 Paved roads w/curbs & sewers,
247.915 75 Weighted Average
243.975 98.41% Pervious Area
3.940 1.59% Impervious Area

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

66.3 150 0.0133 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
127.0 2,625 0.0190 0.34 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
17.7 1,592 1.50 Direct Entry, Segment C-D (STWC,0.0031)
7.9 760 1.60 Direct Entry, Segment D-E (STWC,0.005)
6.7 963 2.40 Direct Entry, Segment E-F (STWC, 0.0125)

2256 6,090 Total
Summary for Subcatchment 4F: 4F

Runoff = 3.79cfs @ 12.98 hrs, Volume= 0.788 af, Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-yr Storm Rainfail=4.10"

Area {(ac) CN Description
6.691 70 Woods, Good, HSG C
0.080 89 Gravel roads, HSG C

6.771 70 Weighted Average
6.771 100.00% Pervious Area

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

47.6 144 0.0280 0.05 Sheet Flow, A-B
Woods: Dense underbrush n=0.800 P2=2.70"
20.9 1,067 0.0290 0.85 Shallow Concentrated Flow, B-C
Woodland Kv=5.0fps
0.3 17 0.0210 0.97 19.47 Trap/Vee/Rect Channel Flow, C-D
Bot.W=4.00' D=2.00' Z=3.0"" Top.W=16.00'
n=0.250

68.8 1,228 Total
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Summary for Subcatchment 4G: 4G

Runoff = 1499 cfs @ 12.25 hrs, Volume= 1.554 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type [l 24-hr 10-yr Storm Rainfali=4.10"

Area (ac) CN Description
12.750 71 __Meadow, non-grazed, HSG C
12.750 100.00% Pervious Area

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

10.6 98 0.0500 0.15 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
4.8 52 0.1000 0.18 Sheet Flow, B-C
Grass: Dense n=0.240 P2=2.70"
1.1 150 0.1000 2.21 Shallow Concentrated Flow, C-D

Short Grass Pasture Kv=7.0 fps

0.3 133 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, D-E
Bot.W=0.00' D=1.00" Z=3.0 & 20.0 /' Top.W=23.00'
n=0.030

0.3 496 0.3300 28.92  520.47 Trap/Vee/Rect Channel Flow, E-F
Bot.W=5,00' D=2.00' Z=2.0"/' Top.W=13.00'
n=0.035

17.1 929 Total
Summary for Subcatchment 4H: 4H

Runoff = 454 cfs@ 12.18 hrs, Volume= 0.415 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description
3.400 71 Meadow, non-grazed, HSG C
3.400 100.00% Pervious Area

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

6.5 75 0.1000 0.19 Sheet Flow, A-B

Grass: Dense n=0.240 P2=2.70"
4.0 75 0.3300 0.31 Sheet Fiow, B-C

Grass: Dense n=0.240 P2=2.70"
0.6 150 0.3300 4.02 Shallow Concentrated Flow, C-D

Short Grass Pasture Kv=7.0 fps
0.7 285 0.0500 6.92 76.15 Trap/Vee/Rect Channel Flow, D-E
Bot.W=0.00' D=1.00' Z=2.0 & 20.0 /' Top.W=22.00'
n= 0.030 Short grass
0.1 238 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, E-F
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00'
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n= 0.035

11.9 823 Total
Summary for Subcatchment 4HA: 4HA

Runoff = 124 cfs @ 12.11 hrs, Volume= 0.095 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description
0.780 71 Meadow, non-grazed, HSG C
0.780 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(miny  (feet) (fuft)  (ft/sec) (cfs)
6.7 142 0.3300 0.35 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"

Summary for Subcatchment 41: 4l

Runoff = 11.68 cfs @ 12.25 hrs, Volume= 1.211 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description
9.930 71 __Meadow, non-grazed, HSG C
9.930. 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
1.5 200 0.1000 2.21 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

04 290 0.0500 11.02 506.75 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00' D=2.00' Z= 3.0 & 20.0 /' Top.W=46.00'
n=0.030

0.3 442 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00' D=2.00' Z=2.0'"/" Top.W=13.00'
n=0.035

17.1 1,082 Total
Summary for Subcatchment 4I1A: 41A

Runoff = 1.51cfs @ 12.10 hrs, Volume= 0.115 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Storm Rainfall=4.10"
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Area (ac) CN Description
0.940 71 Meadow, non-grazed, HSG C
0.940 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fUft)  (ft/sec) (cfs)
6.4 136 0.3333 0.35 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"

Summary for Subcatchment 4J: 4J

Runoff = 14.45cfs @ 12.26 hrs, Volume= 1.501 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10-yr Storm Rainfal{=4.10"

Area (ac) CN Description
12.310 71 Meadow, non-grazed, HSG C
12.310 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
1.5 202 0.1000 2.21 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

0.6 270 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00' D=1.00' Z= 3.0 & 20.0 /" Top.W=23.00'
n=0.030

0.2 429 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035

17.2 1,051 Total
Summary for Subcatchment 4K: 4K

Runoff = 12.44 cfs @ 12.27 hrs, Volume= 1.325 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type il 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description
10.870 71 Meadow, non-grazed, HSG C
10.870 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) ___ (feet) (ft/ft)  (ft/sec) (cfs)

14.9 150 0.0500 0.17 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
2.7 268 0.0555 1.65 Shallow Concentrated Flow, Segment ID: B-C

Short Grass Pasture Kv=7.0 fps

0.6 267 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z=3.0 & 20.0 /' Top.W=23.00"
n=0.030

0.2 410 0.3300 28.92  520.47 Trap/Vee/lRect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0'"/" Top.W=13.00'
n=0.035

18.4 1,095 Total
Summary for Subcatchment 4L: 4L

Runoff = 9.51cfs @ 12.21 hrs, Volume= 0.914 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lll 24-hr 10-yr Storm Rainfall=4.10"

Area(ac) CN Description
7.500 71 Meadow, non-grazed, HSG C
7.500 100.00% Pervious Area

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

3.3 23 0.0500 0.12 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=270"
9.9 127 0.1000 0.21 Sheet Flow, Segment ID: B-C

Grass: Dense n=0.240 P2=2.70"

0.6 252 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z= 3.0 & 20.0'/' Top.W=23.00'
n=0.030

0.3 494 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035

141 896 Total
Summary for Subcatchment 4M: 4M

Runoff = 451cfs @ 12.76 hrs, Volume= 0.777 af, Depth= 1.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-yr Storm Rainfall=4.10"
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Area (ac) CN Description
4,262 70 Woods, Good, HSG C
0.900 98 Water Surface, HSG C
0.190 89 Gravel roads, HSG C
5.352 75 Weighted Average
4.452 83.18% Pervious Area
0.900 16.82% Impervious Area

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

459 150 0.0333 0.05 Sheet Flow, A-B
Woods: Dense underbrush n=0.800 P2=2.70"
7.5 474 0.0440 1.05 Shallow Concentrated Flow, B-C
Woodland Kv= 5.0 fps
0.1 18 0.3300 4.02 Shallow Concentrated Flow, C-D

Short Grass Pasture Kv= 7.0 fps

53.5 642 Total
Summary for Subcatchment 4N: 4N

Runoff = 1.78 cfs @ 12.46 hrs, Volume= 0.234 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lll 24-hr 10-yr Storm Rainfall=4.10"

Area (ac) CN Description
0.743 70 Woods, Good, HSG C
1.178 71 Meadow, non-grazed, HSG C
1.921 71  Weighted Average
1.921 100.00% Pervious Area

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

21.5 150 0.0200 0.12 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
9.0 580 0.0233 1.07 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

30.5 730 Total
Summary for Subcatchment 40: 40

Runoff = 8.61cfs @ 12.20 hrs, Volume= 0.803 af, Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type il 24-hr 10-yr Storm Rainfall=4.10"
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Area (ac) CN Description
3.900 70 Brush, Fair, HSG C
* 0.800 98 Paved and Gravel Shoulder
* 0.400 98 Detention Pond 10
5.100 77 Weighted Average
3.900 76.47% Pervious Area
1.200 23.53% Impervious Area

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

3.3 55 0.3000 0.28 Sheet Flow, SEGMENT AB
Grass; Dense n=0.240 P2=2.70"

4.0 289 0.0300 1.21 Shallow Concentrated Flow, SEGMENT BC
Short Grass Pasture Kv=7.0 fps

6.9 319 0.0120 0.77 Shallow Concentrated Flow, SEGMENT CD

Short Grass Pasture Kv= 7.0 fps

14.2 663 Total
Summary for Subcatchment 5: SC-5

Runoff = 1344 cfs @ 14.71 hrs, Volume= 5.440 af, Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type W 24-hr 10-yr Storm Rainfall=4.10"

Area(ac) CN Description
7.260 70 Woods, Good, HSG C
28.410 77 Woods, Good, HSG D
0.290 93 Paved roads w/open ditches, 50% imp, HSG D
35.960 76 Weighted Average
35.815 99.60% Pervious Area
0.145 0.40% Impervious Area

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

66.9 150 0.0130 *© 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
122.7 1,930 0.0110 0.26 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
2.5 275 1.80 Direct Entry, Segment C-D (STWC, 0.007)

1921 2,355 Total
Summary for Subcatchment P1A: SC-P1A

Runoff = 6.50cfs @ 12.00 hrs, Volume= 0.428 af, Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Storm Rainfal{=4.10"
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Area (sf) CN Description
* 49,872 98 Pondand Liner
1,012 89 Gravel roads, HSG C
14,516 79 Pasture/grassland/range, Fair, HSG C
65,400 94 Weighted Average
15,528 23.74% Pervious Area
49,872 76.26% Impervious Area

Summary for Reach 1R: DP-10 DITCH 1

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 14.21 cfs @ 12.30 hrs, Volume= 1.501 af
Outflow = 14.10cfs @ 12.31 hrs, Volume= 1.501 af, Atten=1%, Lag=0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 3.31 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.14 fps, Avg. Travel Time= 1.5 min

Peak Storage= 432 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.60’
Bank-Full Depth= 2.00' Flow Area= 20.0 sf, Capacity= 128.49 cfs

6.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0"" Top Width=14.00'
Length= 101.0' Slope= 0.0079 /'

Inlet Invert= 212.30", Outlet Invert=211.50'

Summary for Reach 2R: E2C-DP9

Inflow Area = 5.805 ac, 11.13% Impervious, Inflow Depth = 2.06" for 10-yr Storm event
Inflow = 12.00cfs @ 12.09 hrs, Volume= 0.995 af
Outflow = 11.40cfs @ 12.16 hrs, Volume= 0.995 af, Atten=5%, Lag=4.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 4.49 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 1.40 fps, Avg. Travel Time= 7.0 min

Peak Storage= 1,521 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.48'
Bank-Full Depth= 3.00' Flow Area= 39.0 sf, Capacity= 488.04 cfs

4.00' x 3.00' deep channel, n=0.022 Earth, clean & straight
Side Slope Z-value= 3.0/ Top Width= 22.00'

Length=590.0' Slope=0.0169 /'

Inlet Invert= 200.00', Outlet invert= 190.00'
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Summary for Reach 3R: Overland Flow

Inflow Area = 20.700 ac, 1.27% Impervious, Inflow Depth= 1.53" for 10-yr Storm event
Inflow = 21.25cfs @ 12.39 hrs, Volume= 2.637 af
Outflow = 21.22cfs @ 12.39 hrs, Volume= 2.637 af, Atten=0%, Lag=0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 9.99 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 9.99 fps, Avg. Travel Time= 0.3 min

Peak Storage= 357 ¢f @ 12.39 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 2.00' Flow Area=12.0 sf, Capacity= 119.87 cfs

Custom stage-perimeter table, n=0.035 Earth, dense weeds
100 Intermediate values determined by Multi-point interpolation
Length= 168.0' Slope= 0.0554 /'

Inlet Invert= 201.30", Outlet Invert=192.00'

Depth End Area  Perim. Storage Discharge
(feet) (sq-ft) (feet) {cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
2.00 12.0 12.0 2,016 119.87

Summary for Reach 4HR-A: EASTPD - 4

Inflow Area = 0.780 ac, 0.00% Impervious, Inflow Depth= 1.46" for 10-yr Storm event
Inflow = 124 cfs @ 12.11 hrs, Volume= 0.095 af
Outflow = 117 cfs @ 12.16 hrs, Volume= 0.095 af, Atten= 6%, Lag= 3.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 2.69 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 0.90 fps, Avg. Travel Time= 5.3 min

Peak Storage= 127 c¢f @ 12.13 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity=119.08 cfs
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2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width= 10.00'
Length= 288.0' Slope=0.0247 /'

Inlet Invert= 209.00', Qutlet Invert=201.90'

‘Summary for Reach 4HR-B: EAST PD - 5

Inflow Area = 4.180 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 5.42cfs @ 12.19 hrs, Volume= 0.510 af
Outflow = 5.29cfs @ 12.23 hrs, Volume= 0.510 af, Atten=2%, Lag= 2.5 min

Routing by Stor-ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 5.30 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 1.62 fps, Avg. Travel Time= 4.4 min

Peak Storage= 434 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.37'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 158.67 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0'/" Top Width= 10.00'
Length=425.0' Slope=0.0438"/'

Inlet Invert= 201.90", Outlet Invert= 183.30’

Summary for Reach 4IR-A: EAST PD - 2

Inflow Area = 0.940 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 1.51cfs @ 12.10 hrs, Volume= 0.115 af
Outflow = 141cfs @ 12.17 hrs, Volume= 0.115 af, Atten=7%, Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 2.55 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 0.85 fps, Avg. Travel Time= 6.5 min

Peak Storage= 185 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 100.55 cfs
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2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0"/" Top Width=10.00'
Length= 330.0' Slope=0.0176"/"

Infet Invert= 218.70', Outlet Invert=212.90'

Summary for Reach 4IR-B: EASTPD -3

inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 1292 cfs @ 12.25 hrs, Volume= 1.325 af
Outflow = 12.84 cfs @ 12.27 hrs, Volume= 1.325 af, Atten= 1%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 5.36 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.88 fps, Avg. Travel Time= 1.9 min

Peak Storage= 507 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.71'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 113.47 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0"/" Top Width=10.00'
Length=210.0' Slope=0.0224 "/

Inlet Invert= 212.20', Outlet Invert= 207.50'

Summary for Reach 4JR: EASTPD 1

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 14.45cfs @ 12.26 hrs, Volume= 1.501 af
Outflow = 14.35cfs @ 12.27 hrs, Volume= 1.501 af, Atten= 1%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 5.10 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 2.04 fps, Avg. Travel Time= 1.5 min

Peak Storage= 518 ¢f @ 12.26 hrs
Average Depth at Peak Storage= 0.79'
Bank-Full Depth=2.00' Flow Area= 12.0 sf, Capacity= 101.85 cfs
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2.00" x 2.00" deep channel, n=0.025

Side Slope Z-value=2.0'" Top Width= 10.00'
Length= 183.0' Slope=0.0180"/

Inlet Invert= 222.00', Outlet Invert=218.70'

Summary for Reach 4R: DP-10 DITCH 3

Inflow Area = 23.180 ac, 0.00% Impervious, Inflow Depth= 1.46" for 10-yr Storm event
Inflow = 26.13cfs @ 12.32 hrs, Volume= 2.826 af
Outflow = 2593 cfs @ 12.33 hrs, Volume= 2.826 af, Atten=1%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 8.43 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 3.10 fps, Avg. Travel Time= 1.4 min

Peak Storage=805cf @ 12.32 hrs
Average Depth at Peak Storage= 0.84'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 162.94 cfs

2.00" x 2.00" deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width= 10.00"
Length=260.0' Slope=0.0462"/

Inlet Invert= 191.00', Outlet Invert= 179.00’

Summary for Reach 5R: NORTH PD-1

inflow Area = 12.750 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 14.99 cfs @ 12.25 hrs, Volume= 1.554 af
Outflow = 14.64 cfs @ 12.33 hrs, Volume= 1.554 af, Atten=2%, Lag= 4.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.16 fps, Min. Travel Time= 2.5 min
Avg. Velocity = 2.28 fps, Avg. Travel Time= 6.8 min

Peak Storage= 2,233 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 131.18 cfs
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2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width= 10.00'
Length=936.0" Slope=0.0299 '/

Inlet Invert= 210.00', Qutlet Invert= 182.00'

Summary for Reach 6R: NORTH PD-2

inflow Area = 13.996 ac, 0.00% Impervious, Inflow Depth= 1.46" for 10-yr Storm event
Inflow = 15.99 cfs @ 12.29 hrs, Volume= 1.706 af
Outflow = 15.76 cfs @ 12.34 hrs, Volume= 1.706 af, Atten=1%, Lag= 3.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.88 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 1.52 fps, Avg. Travel Time=4.0 min

Peak Storage= 1,493 cf @ 12.31 hrs
Average Depth at Peak Storage= 1.02'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 67.70 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width=10.00
Length=364.0' Slope=0.0080 ‘/'

Inlet Invert= 202.90', Outlet Invert= 200.00'

Summary for Reach 7R: DP-10R

Inflow Area = 28.280 ac, 4.24% Impervious, Inflow Depth > 1.33" for 10-yr Storm event
Inflow = 495cfs @ 13.57 hrs, Volume= 3.144 af
Outflow = 491 cfs @ 13.81 hrs, Volume= 3.143 af, Atten=1%, Lag= 14.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 2.60 fps, Min. Travel Time= 7.2 min
Avg. Velocity = 0.68 fps, Avg. Travel Time= 27.9 min

Peak Storage= 2,132 cf @ 13.69 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 2.00' Flow Area= 16.0 sf, Capacity= 88.21 cfs
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2.00' x 2.00' deep channel, n=0.045 Winding stream, pools & shoals
Side Slope Z-value=3.0'/" Top Width= 14.00'

Length=1,130.0' Slope=0.0248 '/

Inlet Invert= 170.00', QOutlet Invert=142.00'

Summary for Reach 8R: EAST PD - 6

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth= 1.46" for 10-yr Storm event
Inflow = 1244 cfs @ 12.27 hrs, Volume= 1.325 af
Outflow = 1221 ¢fs @ 12.34 hrs, Volume= 1.325 af, Atten=2%, Lag=3.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 2.90 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 0.90 fps, Avg. Travel Time= 6.6 min

Peak Storage= 1,527 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.67"
Bank-Full Depth= 1.00' Flow Area= 7.0 sf, Capacity= 25.35 cfs

5.00' x 1.00' deep channel, n=0.025

Side Slope Z-value=2.0 /' Top Width=9.00'
Length= 360.0' Slope= 0.0056 /'

Iniet Invert= 222.00', Outlet Invert=220.00'

Summary for Reach 9R: LEVEL SPREADER DISCHARGE

Inflow Area = 33.165ac, 8.08% Impervious, Inflow Depth > 1.07" for 10-yr Storm event
Inflow = 0.99cfs @ 23.58 hrs, Volume= 2.949 af
Outflow = 0.99cfs @ 24.30 hrs, Volume= 2.943 af, Atten= 0%, Lag= 43.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs / 3
Max. Velocity= 0.17 fps, Min. Travel Time= 26.3 min
Avg. Velocity = 0.08 fps, Avg. Travel Time= 53.9 min

Peak Storage= 1,567 cf @ 23.86 hrs
Average Depth at Peak Storage= 0.25'
Bank-Full Depth= 1.00' Flow Area= 30.0 sf, Capacity= 11.46 cfs
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20.00' x 1.00' deep channel, n=0.800 Sheet flow: Woods+dense brush
Side Slope Z-value=10.0 /' Top Width= 40.00'

Length=273.0' Slope=0.0623"/

Inlet Invert= 180.00", Outlet Invert= 163.00'

Summary for Reach 10R: Ditch 4B1

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 1194 cfs @ 12.38 hrs, Volume= 1.325 af
Outflow = 11.80 cfs @ 12.43 hrs, Volume= 1.325 af, Atten= 1%, Lag= 3.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 3.69 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 1.33 fps, Avg. Travel Time= 4.4 min

Peak Storage=1,138 ¢f @ 12.40 hrs
Average Depth at Peak Storage= 0.87'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 70.02 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0'/" Top Width= 10.00'
Length= 352.0' Slope=0.0085 /'

inlet Invert= 213.50', Outlet Invert=210.50'

Summary for Reach 11R: DP-11R

Inflow Area = 22.282 ac, 4.04% Impervious, Inflow Depth > 1.45" for 10-yr Storm event
Inflow = 118 cfs @ 17.92 hrs, Volume= 2.687 af
Outflow = 118 cfs @ 18.26 hrs, Volume= 2.686 af, Atten= 0%, Lag=20.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.49 fps, Min. Travel Time= 11.8 min
Avg. Velocity = 0.64 fps, Avg. Travel Time=27.4 min

Peak Storage= 831 c¢f @ 18.06 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 2.00' Flow Area= 16.0 sf, Capacity= 71.30 cfs
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2.00' x 2.00' deep channel, n=0.045

Side Slope Z-value= 3.0/ Top Width= 14.00'
Length=1,050.0' Slope=0.0162 /'

Inlet Invert= 158.00", Outlet Invert= 141.00'

Summary for Reach 12R: 4FR

Inflow Area = 6.771 ac, 0.00% Impervious, Inflow Depth = 1.40" for 10-yr Storm event
Inflow = 3.77cfs @ 13.04 hrs, Volume= 0.788 af
Outflow = 3.57cfs @ 13.44 hrs, Volume= 0.788 af, Atten= 5%, Lag=24.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.89 fps, Min. Travel Time= 13.4 min
Avg. Velocity = 0.68 fps, Avg. Travel Time= 37.2 min

Peak Storage= 2,873 cf @ 13.22 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 2.00' Flow Area= 16.0 sf, Capacity= 64.21 cfs

2.00' x 2.00' deep channel, n=0.045

Side Slope Z-value= 3.0/ Top Width= 14.00"
Length=1,523.0' Slope=0.0131"7"

Inlet Invert= 161.00°, Outlet invert= 141.00'

Summary for Reach 13R: Ex Ditch

Inflow Area = 18.370 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 18.62cfs @ 12.38 hrs, Volume= 2.240 af
Outflow = 18.53 cfs @ 12.40 hrs, Volume= 2.240 af, Atten= 0%, Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 4.62 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 1.71 fps, Avg. Travel Time= 2.2 min

Peak Storage= 906 cf @ 12.39 hrs
Average Depth at Peak Storage= 1.00'
Bank-Full Depth= 2.00" Flow Area= 12.0 sf, Capacity= 81.05 cfs
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2.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=2.0'/" Top Width= 10.00'
Length=225.0' Slope= 0.0164"/'

inlet Invert= 209.70', Qutlet Invert= 206.00'

Summary for Reach 14R: DP-10 DITCH 2

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 14.07 cfs @ 12.32 hrs, Volume= 1.501 af
Outflow = 13.95cfs @ 12.36 hrs, Volume= 1.501 af, Atten=1%, Lag=1.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 6.49 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 2.51 fps, Avg. Travel Time= 2.9 min

Peak Storage= 939 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.65'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 143.33 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value= 2.0 '/ Top Width= 10.00'
Length=434.0" Slope=0.0357 /'

Inlet Invert= 209.00", Outlet Invert= 193.50'

Summary for Reach AP1: AP-1

Inflow Area = 135.571 ac, 2.88% Impervious, Inflow Depth = 1.24" for 10-yr Storm event
Inflow = 50.41cfs @ 13.50 hrs, Volume= 13.974 af
Outflow = 50.41 cfs @ 13.50 hrs, Volume= 13.974 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
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Summary for Reach AP2: ANALYSIS POINT #2

Inflow Area = 74.320 ac, 3.55% Impervious, Inflow Depth= 1.60" for 10-yr Storm event
Inflow = 2463 cfs @ 13.74 hrs, Volume= 9.905 af
Outflow = 2463 cfs @ 13.74 hrs, Volume= 9.905 af, Atten= 0%, Lag=0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Summary for Reach AP3: ANALYSIS POINT #3

Inflow Area = 270.330 ac, 1.32% Impervious, Inflow Depth= 1.60" for 10-yr Storm event
Inflow 7413 cfs @ 15.27 hrs, Volume= 36.035 af
Outflow 7413 cfs @ 15.27 hrs, Volume= 36.035 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Summary for Reach AP4: AP4

Inflow Area = 340.334 ac, 2.56% Impervious, Inflow Depth> 1.61" for 10-yr Storm event
Inflow = 84.71 cfs @ 15.06 hrs, Volume= 45.769 af
Outflow = 84.71cfs @ 15.06 hrs, Volume= 45,769 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs

Summary for Reach AP5: ANALYSIS POINT #5

Inflow Area = 35.960 ac, 0.40% Impervious, Inflow Depth= 1.82" for 10-yr Storm event
inflow = 1344 cfs @ 14.71 hrs, Volume= 5.440 af
Outflow = 13.44 cfs @ 14.71 hrs, Volume= 5.440 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs

Summary for Reach E2R2: E2R2

Inflow Area = 1.921 ac, 0.00% Impervious, Inflow Depth= 1.46" for 10-yr Storm event
Inflow = 1.77cfs @ 12.47 hrs, Volume= 0.234 af
Outflow = 0.34cfs @ 17.42 hrs, Volume= 0.234 af, Atten=81%, Lag=297.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.32 fps, Min. Travel Time=223.8 min
Avg. Velocity = 0.15 fps, Avg. Travel Time= 484.8 min

Peak Storage= 4,526 cf @ 13.69 hrs
Average Depth at Peak Storage= 0.08'
Bank-Fuli Depth= 2.00" Flow Area= 64.0 sf, Capacity= 132.12 cfs

12.00" x 2.00' deep channel, n=0.080

Side Slope Z-value=10.0/'" Top Width= 52.00'
Length= 4,356.0' Slope=0.0094 '/

Inlet Invert= 182.00', Outlet Invert=141.00'
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Summary for Reach E2R3: REACH TO AP

Inflow Area = 33.165ac, 8.08% Impervious, Inflow Depth> 1.06" for 10-yr Storm event
Inflow = 0.99cfs @ 24.30 hrs, Volume= 2.943 af
Outflow = 0.99cfs @ 25.22 hrs, Volume= 2.936 af, Atten=0%, Lag=55.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.07 fps, Min. Travel Time= 33.7 min
Avg. Velocity = 0.57 fps, Avg. Travel Time= 63.8 min

Peak Storage= 2,012 cf @ 24.66 hrs
Average Depth at Peak Storage= 0.31'
Bank-Full Depth= 2.00' Flow Area= 16.0 sf, Capacity= 48.12 cfs

2.00" x 2.00' deep channel, n=0.045 Winding stream, pools & shoals
Side Slope Z-value=3.0'/" Top Width= 14.00'

Length=2,170.0' Slope=0.0074"/

Inlet Invert= 158.00', Outlet Invert= 142.00'

Summary for Reach E2R4: Reach to AP

Inflow Area = 92.419 ac, 5.17% Impervious, Inflow Depth> 1.27" for 10-yr Storm event
Inflow = 9.18 cfs @ 13.66 hrs, Volume= 9.788 af
Outflow = 8.62cfs @ 14.22 hrs, Volume= 9.779 af, Atten=6%, Lag= 33.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 0.97 fps, Min. Travel Time= 16.5 min
Avg. Velocity = 0.33 fps, Avg. Travel Time= 49.2 min

Peak Storage= 8,549 cf @ 13.94 hrs
Average Depth at Peak Storage= 0.52'
Bank-Full Depth= 2.00' Flow Area= 64.0 sf, Capacity= 131.94 cfs

12.00' x 2.00' deep channel, n=0.080

Side Slope Z-value=10.0 /' Top Width= 52.00'
Length= 963.0" Slope= 0.0094 /'

Inlet invert= 142.00", Outlet Invert= 132.96'
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Summary for Reach R-1D: Reach R-1D

Inflow Area = 34.624 ac, 3.31% Impervious, Inflow Depth = 0.89" for 10-yr Storm event
inflow = 591cfs @ 13.04 hrs, Volume= 2.573 af
Outflow = 591cfs @ 13.15 hrs, Volume= 2.573 af, Atten=0%, Lag=6.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.66 fps, Min. Travel Time= 3.7 min
Avg. Velocity = 0.29 fps, Avg. Travel Time= 20.9 min

Peak Storage= 1,314 ¢f @ 13.09 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth=1.00" Flow Area= 20.0 sf, Capacity= 67.93 cfs

10.00' x 1.00" deep channel, n=0.060

Side Slope Z-value= 10.0 '/ Top Width= 30.00'
Length= 370.0" Siope=0.0324 '/

Inlet Invert= 159.00', Qutlet Invert= 147.00"

Summary for Reach R-1E: LEVEL SPREADER R-1E

Inflow Area = 10.745 ac, 0.00% Impervious, Inflow Depth = 1.53" for 10-yr Storm event
Inflow = 7.89cfs @ 12.47 hrs, Volume= 1.371 af
Outflow = 7.88cfs @ 12.51 hrs, Volume= 1.371 af, Atten=0%, Lag=2.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.11 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 0.53 fps, Avg. Travel Time= 6.6 min

Peak Storage= 783 ¢cf @ 12.49 hrs
Average Depth at Peak Storage=0.21'
Bank-Full Depth=1.00" Flow Area= 26.0 sf, Capacity= 135.95 cfs

16.00' x 1.00' deep channel, n=0.060

Side Slope Z-value= 10.0 /' Top Width= 36.00'
Length=210.0" Slope=0.0690 /'

Inlet Invert= 161.50", Outlet Invert= 147.00'
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Summary for Reach R-1F: Reach R-1F

Inflow Area = 22,602 ac, 7.31% Impervious, Inflow Depth = 0.00" for 10-yr Storm event
inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage=0 c¢f @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00' Flow Area= 20.0 sf, Capacity= 49.21 cfs

10.00" x 1.00" deep channel, n=0.060

Side Slope Z-value= 10.0 " Top Width= 30.00'
Length=940.0' Slope=0.0170"

Inlet Invert= 167.50", Qutlet Invert= 151.50'

i
Summary for Reach R-1H: LEVEL SPREADER R-1H
Inflow Area = 3.030 ac, 0.00% Impervious, Inflow Depth = 2.21" for 10-yr Storm event
Inflow = 577 cfs @ 12.24 hrs, Volume= 0.557 af
Outflow = 567 cfs @ 12.28 hrs, Volume= 0.557 af, Atten=2%, Lag= 2.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 2.01 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 0.61 fps, Avg. Travel Time= 4.7 min

Peak Storage= 488 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00' Flow Area= 44.0 sf, Capacity= 411.95 cfs

34.00' x 1.00' deep channel, n=0.030

Side Slope Z-value=10.0"/" Top Width= 54.00'
Length= 170.0' Slope=0.0471""

Inlet invert= 182.00', Outlet Invert=174.00'
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Summary for Reach R-2F: Reach R2-F

Inflow Area = 22.602 ac, 7.31% Impervious, Inflow Depth = 0.00" for 10-yr Storm event
Inflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 ¢f @ 0.00 hrs
Average Depth at Peak Storage= 0.00°
Bank-Full Depth= 2.00" Flow Area= 60.0 sf, Capacity= 151.21 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 /' Top Width= 50.00'
Length= 735.0' Slope= 0.0020 '/

Inlet Invert= 151.50', Outlet Invert=150.00'

I
Summary for Reach R1: Reach 1
Inflow Area = 112.491 ac, 3.46% Impervious, inflow Depth = 1.15" for 10-yr Storm event
Inflow = 38.57 cfs @ 13.37 hrs, Volume= 10.762 af
Outflow = 38.22cfs @ 13.59 hrs, Volume= 10.762 af, Atten=1%, Lag=13.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.60 fps, Min. Travel Time= 7.3 min
Avg. Velocity = 0.23 fps, Avg. Travel Time= 51.9 min

Peak Storage= 16,759 cf @ 13.46 hrs
Average Depth at Peak Storage= 1.13'
Bank-Full Depth= 2.00' Flow Area= 60.0 sf, Capacity= 132.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 /' Top Width= 50.00'
Length=700.0' Slope=0.0016"/

Inlet Invert= 146.30', Outlet Invert=145.20'
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Summary for Reach R1B: LF TOE DITCH

Inflow Area = 13.169 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 15.37 cfs @ 12.26 hrs, Volume= 1.606 af
Outfflow = 15.08 cfs @ 12.32 hrs, Volume= 1.606 af, Atten=2%, Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 4.29 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 1.63 fps, Avg. Travel Time= 5.5 min

Peak Storage= 1,906 cf @ 12.29 hrs

Average Depth at Peak Storage= 0.92'

Defined Flood Depth= 2.00' Flow Area= 12.0 sf, Capacity= 79.00 cfs
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 79.00 cfs

2.00' x 2.00' deep channel, n=0.040 Winding stream, pools & shoals
Side Slope Z-value=2.0"/ Top Width= 10.00’

Length= 540.0' Slope= 0.0278 /'

Inlet Invert= 181.00', Qutlet Invert= 166.00’

Summary for Reach R2: Reach 2

Inflow Area = 64.567 ac, 4.26% Impervious, Inflow Depth= 1.13" for 10-yr Storm event
Inflow = 26.10cfs @ 13.15 hrs, Volume= 6.094 af
Outflow = 2530 cfs @ 13.49 hrs, Volume= 6.094 af, Atten= 3%, Lag=20.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.56 fps, Min. Travel Time= 11.2 min
Avg. Velocity = 0.41 fps, Avg. Travel Time= 42.2 min

Peak Storage= 17,037 ¢f @ 13.30 hrs
Average Depth at Peak Storage= 0.87'
Bank-Full Depth= 2.00' Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00" x 2.00" deep channel, n=0.030

Side Slope Z-value= 10.0 /' Top Width= 50.00'
Length=1,050.0" Slope= 0.0020 '/

Inlet Invert= 148.40', Outlet Invert= 146.30’
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Summary for Reach R2A: Reach 2A

Infiow Area = 20177 ac, 3.27% Impervious, Inflow Depth > 1.41" for 10-yr Storm event
Inflow = 134 c¢fs @ 17.11 hrs, Volume= 2.371 af
Outflow = 1.33¢fs @ 19.17 hrs, Volume= 2.370 af, Atten=1%, Lag=123.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.48 fps, Min. Travel Time= 68.2 min
Avg. Velocity = 0.24 fps, Avg. Travel Time= 136.7 min

Peak Storage= 5,426 c¢f @ 18.03 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 2.00" Flow Area= 450.0 sf, Capacity= 1,358.84 cfs

25.00' x 2.00' deep channel, n=0.060

Side Slope Z-value= 100.0 /' Top Width= 425.00"
Length=1,960.0' Slope=0.0138 "/

Inlet Invert= 179.00', Qutlet Invert=152.00'

i g
Summary for Reach R3: Reach 3
Inflow Area = 53.822 ac, 5.11% Impervious, Inflow Depth= 1.05" for 10-yr Storm event
Inflow = 2265cfs @ 13.00 hrs, Volume= 4.723 af
Outflow = 22.18c¢fs @ 13.27 hrs, Volume= 4.723 af, Atten=2%, Lag=16.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.50 fps, Min. Travel Time= 8.9 min
Avg. Velocity = 0.49 fps, Avg. Travel Time= 27.2 min

Peak Storage= 11,795 ¢f @ 13.13 hrs
Average Depth at Peak Storage= 0.81'
Bank-Full Depth= 2.00' Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 /' Top Width= 50.00'
Length=800.0' Slope=0.0020"/

Inlet Invert= 150.00', Qutlet Invert= 148.40'
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Summary for Reach R5a: Grass Lined Ditch

Inflow Area = 9.334 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 11.05cfs @ 12.25 hrs, Volume= 1.138 af
Outflow = 10.99cfs @ 12.26 hrs, Volume= 1.138 af, Atten= 1%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.16 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 2.21 fps, Avg. Travel Time= 1.5 min

Peak Storage= 359 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 3.00' Flow Area= 30.0 sf, Capacity= 572.96 cfs

4.00' x 3.00' deep channel, n=0.025

Side Slope Z-value=2.0"/" Top Width= 16.00"
Length=200.0' Slope= 0.0500"/

Inlet Invert= 176.00", Outlet Invert= 166.00"

Summary for Pond 1P: Culvert - 4JB & FJC

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 1410 cfs @ 12.31 hrs, Volume= 1.501 af

Outflow = 1407 cfs @ 12.32 hrs, Volume= 1.501 af, Atten=0%, Lag= 0.9 min
Primary = 14.07 cfs @ 12.32 hrs, Volume= 1.501 af

Routing by Stor-ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=211.35' @ 12.32 hrs Surf.Area= 918 sf Storage= 648 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.8 min (871.0 - 870.2)

Volume Invert _ Avail.Storage Storage Description
#1 210.00' 3,853 cf Custom Stage Data (Prismatic)Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) {cubic-feet)
210.00 43 0 0
212.00 1,340 1,383 1,383
213.00 3,600 2,470 3,853
Device Routing Invert Outlet Devices
#1  Primary 210.00' 24.0" Round Culvert X 2.00

L=73.0' CPP, projecting, no headwall, Ke=0.900
Iniet / Qutlet Invert= 210.00'/ 209.00' S=0.0137 /" Cc=0.900
n= 0.01 1‘ , F_l_qqurvea= 3.14 sf

Primary OutFlow Max=13.97 cfs @ 12.32 hrs HW=211.34' (Free Discharge)
1=Culvert (Inlet Controls 13.97 cfs @ 3.11 fps)

Summary for Pond 4IAC: Culvert - 4IA

Inflow Area = 0.940 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 1.41cfs@ 12.17 hrs, Volume= - 0.115 af

Outflow = 1.33cfs @ 12.21 hrs, Volume= 0.115 af, Atten=6%, Lag= 2.4 min
Primary = 1.33cfs @ 12.21 hrs, Volume= 0.115 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=213.49' @ 12.21 hrs Surf.Area= 555 sf Storage= 236 cf

Plug-Flow detention time= 6.5 min calculated for 0.115 af (100% of inflow)
Center-of-Mass det. time= 6.5 min ( 869.8 - 863.3 )

Volume Invert Avail. Storage Storage Description

#1 212.90' 1,559 cf  2.00'W x 125.00'L x 2.00'H Prismatoid Z=2.0
Device Routing_ Invert Outlet Devices

#1  Primary 212.90' 18.0" Round Culvert - 4I1A

L=40.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert=212.90'/ 212.20' $=0.0175"" Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=1.31 cfs @ 12.21 hrs HW=213.48' (Free Discharge)
1=Culvert - 4lA (Inlet Controls 1.31 cfs @ 2.05 fps)

Summary for Pond 8P: Ex Pond

Inflow Area = 28.280 ac, 4.24% Impervious, Inflow Depth > 1.36" for 10-yr Storm event
Inflow = 496 cfs @ 13.51 hrs, Volume= 3.212 af

Outflow = 4.95cfs @ 13.57 hrs, Volume= 3.144 af, Atten=0%, Lag= 3.4 min
Primary = 4.95cfs @ 13.57 hrs, Volume= 3.144 of

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=172.19' @ 13.57 hrs Surf.Area= 4,538 sf Storage= 4,248 cf

Plug-Flow detention time= 170.1 min calculated for 3.143 af (98% of inflow)
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Center-of-Mass det. time= 24.5 min ( 1,612.8 - 1,588.3)

Volume Invert Avail.Storage _ Storage Description
#1 171.20° 4,765 c¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) {cubic-feet)
171.20 3,900 0 0
172.00 4,600 3,400 3,400
172.30 4,500 1,365 4,765
Device Routing Invert OQutlet Devices
#1  Primary 171.90' 12.0'long x 1.0’ breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

rimary OutFlow Max=4.95 cfs @ 13.57 hrs HW=172.19' (Free Discharge)
T _1=Broad-Crested Rectangular Weir (Weir Controls 4.95 cfs @ 1.44 fps)

Summary for Pond C-2B-A: Culvert - 2BA

Inflow Area = 13.996 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 16.29cfs @ 12.26 hrs, Volume= 1.706 af

Outflow = 15.99cfs @ 12.29 hrs, Volume= 1.706 af, Atten=2%, Lag= 1.6 min
Primary = 15.99cfs @ 12.29 hrs, Volume= 1.706 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs / 3
Peak Elev=205.04' @ 12.29 hrs Surf.Area= 1,273 sf Storage= 1,200 cf

Plug-Flow detention time= 0.8 min calculated for 1.706 af (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 867.7 - 866.9 )

Volume Invert Avail.Storage _Storage Description

#1 203.50° 1,859 cf 2.00'W x 150.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices

#1  Primary 203.20' 36.0" Round Culvert - 2BA

L=40.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outiet Invert= 203.20'/ 202.90' S=0.0075'" Cc=0.900
n=0.011, Flow Area=7.07 sf

#2  Secondary 205.00' 4.0'long x 2.0' breadth Southern Ditch High Water Outlet X 0.00
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88
2.85 3.07 3.20 3.32
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Primary OutFlow Max=15.89 cfs @ 12.29 hrs HW=205.03' (Free Discharge)
T 1=Culvert - 2BA (Barrel Controls 15.89 cfs @ 5.04 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=203.50' (Free Discharge)
2=Southern Ditch High Water Outlet( Controis 0.00 cfs)

Summary for Pond C-4F: Culvert - 4F

Inflow Area = 6.771 ac, 0.00% Impervious, Inflow Depth = 1.40" for 10-yr Storm event
Inflow = 3.79cfs @ 12.98 hrs, Volume= 0.788 af

Outflow = 3.77cfs @ 13.04 hrs, Volume= 0.788 af, Atten=1%, Lag= 3.6 min
Primary = 3.77 cfs @ 13.04 hrs, Volume= 0.788 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 166.07' @ 13.04 hrs Surf.Area= 0.025 ac Storage= 0.018 af

Plug-Flow detention time= 4.8 min calculated for 0.788 af (100% of inflow)
Center-of-Mass det. time= 4.9 min ( 922.1 - 917.3)

Volume Invert _ Avail.Storage Storage Description
#1 165.00' 0.047 af 4.00'W x 96.00'L x 2.00'H Prismatoid Z=3.0
Device Routing Invert Qutlet Devices
#1  Primary 165.00' 18.0" Round Culvert - 4F

L=78.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 165.00' / 162.00' S=0.0385 "/ Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=3.77 cfs @ 13.04 hrs HW=166.07" (Free Discharge)
1=Culvert - 4F (Inlet Controls 3.77 cfs @ 2.78 fps)

Summary for Pond C-4K: Catch Basin - 4K

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth= 1.46" for 10-yr Storm event
Inflow = 1221 cfs @ 12.34 hrs, Volume= 1.325 af

Outflow = 11.94 cfs @ 12.38 hrs, Volume= 1.325 af, Atten= 2%, Lag= 2.5 min
Primary = 1194 cfs @ 12.38 hrs, Volume= 1.325 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 220.60' @ 12.38 hrs Surf.Area= 4,088 sf Storage= 2,052 cf

Plug-Flow detention time= 4.7 min calculated for 1.325 af (100% of inflow)
Center-of-Mass det. time= 4.7 min ( 878.4 - 873.8)

Volume invert Avail.Storage Storage Description
#1 220.00' 3,865 cf 5.00'W x 550.00'L x 1.00°H Prismatoid Z=2.0
Device Routing Invert Outlet Devices
#1  Primary 216.50' 24.0" Round Culvert - 4K

L=51.0" CPP, square edge headwall, Ke= 0.500
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Inlet / Outlet Invert= 216.50'/ 214.30' S=0.0431 "/ Cc=0.900
n= 0.011, Flow Area= 3.14 sf

#2  Device 1 220.00' 30.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=11.87 cfs @ 12.38 hrs HW=220.60' (Free Discharge)

=Culvert - 4K (Passes 11.87 cfs of 26.62 cfs potential flow)
2=Orifice/Grate (Weir Controls 11.87 cfs @ 2.53 fps)

Summary for Pond C4B: Culvert - 4BA & 4BB

Inflow Area = 20.700 ac, 1.27% Impervious, Inflow Depth= 1.53" for 10-yr Storm event
Inflow = 2127 cfs @ 12.38 hrs, Volume= 2.637 af

Outflow = 21.25cfs @ 12.39 hrs, Volume= 2.637 af, Atten=0%, Lag= 0.5 min
Primary = 21.25cfs @ 12.39 hrs, Volume= 2.637 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 206.18' @ 12.39 hrs Surf.Area= 539 sf Storage= 92 cf

Plug-Flow detention time= 0.0 min calculated for 2.636 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 872.7 - 872.7 )

Volume Invert Avail.Storage _Storage Description

#1 204.40' 11,197 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) {cubic-feet)

204.40 0 0 0

206.00 47 38 38

208.00 5,375 5,422 5,460

209.00 6,100 5,738 11,197
Device Routing Invert Outlet Devices

#1  Primary 204.40' 24.0" Round Culvert-4B X 2.00

L=78.0' CPP, projecting, no headwall, Ke= 0.800
Inlet / Outlet Invert= 204.40' / 203.70' S=0.0090 '/ Cc=0.900
n=0.011, Flow Area=3.14 sf

Primary QutFlow Max=21.19 cfs @ 12.39 hrs HW=206.18' (Free Discharge)
*_1=Culvert - 4B (Inlet Controls 21.19 cfs @ 3.59 fps)

Summary for Pond C4H-A: Culvert 4H-A

Inflow Area = 0.780 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 117 cfs @ 12.16 hrs, Volume= 0.095 af
Outflow = 0.96cfs @ 12.24 hrs, Volume= 0.095 af, Atten=18%, Lag= 4.8 min
Primary = 0.96cfs @ 12.24 hrs, Volume= 0.095 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
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Peak Elev= 202.39' @ 12.24 hrs Surf.Area= 1,120 sf Storage= 414 cf

Plug-Flow detention time= 15.8 min calculated for 0.095 af (100% of inflow)
Center-of-Mass det. time= 15.9 min (878.4 - 862.4 )

Volume Invert Avail.Storage Storage Description

#1 201.90' 3,419cf 2.00'W x 280.00'L x 2.00'H Prismatoid Z=2.0
Device _Routing Invert Outlet Devices

#1  Primary 201.90' 18.0" Round Culvert - 4HA

L= 40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 201.90' / 200.80' S=0.0250 /' Cc=0.800
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=0.95 cfs @ 12.24 hrs HW=202.39' (Free Discharge)
T 1=Culvert - 4HA (Inlet Controls 0.95 cfs @ 1.88 fps)

Summary for Pond C4N: Culvert 4N

Inflow Area = 1.921 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 1.78cfs @ 12.46 hrs, Volume= 0.234 af

Outflow = 1.77 cfs @ 12.47 hrs, Volume= 0.234 af, Atten=0%, Lag= 0.9 min
Primary = 1.77cfs @ 12.47 hrs, Volume= 0.234 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 184.69' @ 12.47 hrs Surf.Area= 0.006 ac Storage= 0.003 af

Plug-Flow detention time= 2.0 min calculated for 0.234 af (100% of inflow)
Center-of-Mass det. time= 2.0 min ( 880.9 - 878.9)

Volume invert  Avail.Storage Storage Description

#1 184.00' 0.015 af 2.00'W x 50.00'L x 2.00'H Prismatoid Z=2.0
Device _Routing Invert Outlet Devices

#1  Primary 184.00' 18.0" Round 18-in Culvert

L= 33.0' CPP, projecting, no headwail, Ke= 0.900
Inlet / Qutlet Invert= 184.00' / 183.00' S=0.0303 '/ Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=1.77 cfs @ 12.47 hrs HW=184.69' (Free Discharge)
T-1=18-in Culvert (Inlet Controls 1.77 cfs @ 2.23 fps)

Summary for Pond CB-2B-B: Catch Basin - 2BB

Inflow Area = 13.996 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 15.76 cfs @ 12.34 hrs, Volume= 1.706 af

Outflow = 156.73 cfs @ 12.35 hrs, Volume= 1.706 af, Atten=0%, Lag=0.5 min
Primary = 15.73 cfs @ 12.35 hrs, Volume= 1.706 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
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Peak Elev=200.44' @ 12.35 hrs Surf.Area= 597 sf Storage= 121 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min (872.0 - 872.0)

Volume Invert Avail.Storage  Storage Description
#1 200.20' 2,459 ¢f 2.00'W x 200.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices
#1  Primary 195.00" 24.0" Round Culvert - 2BB

L=96.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 195.00'/ 194.00' S=0.0104"/" Cc=0.900
n=0.011, Flow Area= 3.14 sf

#2  Device 1 200.00' 30.0" Horiz. Orifice/Grate C= 0.600

Primary OutFlow Max=15.70 c¢fs @ 12.35 hrs HW=200.44' (Free Discharge)

T—1=Culvert - 2BB (Passes 15.70 cfs of 31.88 cfs potential flow)
2=0rifice/Grate (Orifice Controls 15.70 cfs @ 3.20 fps)

Summary for Pond CB-4G: Catch Basin - 4G

Inflow Area = 12.750 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 1464 cfs @ 12.33 hrs, Volume= 1.554 af

Outflow = 1458 cfs @ 12.35 hrs, Volume= 1.554 af, Atten=0%, Lag= 1.3 min
Primary = 14.58 cfs @ 12.35 hrs, Volume= 1.554 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=181.93' @ 12.35 hrs Surf.Area= 580 sf Storage= 331 cf

Plug-Flow detention time= 0.4 min calculated for 1.554 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 873.9 - 873.5)

Volume Invert Avail.Storage Storage Description
#1 181.00' 1,256 cf 2.00'W x 71.00'L x 2.00'H Prismatoid Z=3.0
Device Routing Invert Outlet Devices
#1  Primary 175.00" 24.0" Round Culvert - 4G

L=36.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 175.00' / 174.00' S=0.0278'/' Cc=0.900
n=0.011, Flow Area= 3.14 sf
#2 Device 1 181.00" 24.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads

Primary OutFlow Max=14.55 cfs @ 12.35 hrs HW=181.93' (Free Discharge)
T 1=Culvert - 4G (Passes 14.55 cfs of 36.82 cfs potential flow)
2=0rifice/Grate (Orifice Controls 14.55 cfs @ 4.63 fps)
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Summary for Pond CB-4HB: Catch Basin - 4HB

Inflow Area = 4.180 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 529cfs @ 12.23 hrs, Volume= 0.510 af

Outflow = 5.29cfs @ 12.23 hrs, Volume= 0.510 af, Atten=0%, Lag= 0.1 min
Primary = 529cfs @ 12.23 hrs, Volume= 0.510 af

Routing by Stor-ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=183.70' @ 12.23 hrs Surf.Area= 96 sf Storage= 29 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.1 min ( 868.9 - 868.7 )

Volume Invert Avail.Storage _Storage Description
#1 183.30' 359 cf 2.00'W x 25.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert OQutlet Devices
#1  Device 2 183.30' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 178.50' 18.0" Round Culvert - 4HB

L=101.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 178.50'/ 176.00' S=0.0248"/" Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=5.23 cfs @ 12.23 hrs HW=183.70" (Free Discharge)

LECulvert - 4HB (Passes 5.23 cfs of 17.95 cfs potential flow)
1=0rifice/Grate (Weir Controls 5.23 c¢fs @ 2.07 fps)

Summary for Pond CB-4l: Catch Basin - 4l

Inflow Area = 10.870 ac, 0.00% !mpervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 12.84 cfs @ 12.27 hrs, Volume= 1.325 af

Outflow = 12.83cfs @ 12.27 hrs, Volume= 1.325 af, Atten= 0%, Lag=0.3 min
Primary = 12.83¢fs @ 12.27 hrs, Volume= 1.325 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 208.33' @ 12.27 hrs Surf.Area= 0.013 ac Storage= 0.007 af

Plug-Flow detention time= 1.0 min calculated for 1.325 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 869.2 - 868.6 )

Volume Invert _ Avail.Storage  Storage Description
#1 207.50° 0.029 af 2.00'W x 100.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices
#1  Primary 202.50' 18.0" Round Culvert - 4l

L= 80.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 202.50' / 192.00' S=0.1313'/" Cc=0.900
n=0.011, Flow Area= 1.77 sf
#2 Device 1 207.60' 24.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
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Primary OutFlow Max=12.69 cfs @ 12.27 hrs HW=208.33' TW=194.33' (TW follows 14.00' below HW)
T1=culvert - 41 (Passes 12.69 cfs of 19.17 cfs potential flow)
“—2=0rifice/Grate (Weir Controls 12.69 cfs @ 2.79 fps)

Summary for Pond CB-4JA: Catch Basin - 4JA

inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 14.35cfs @ 12.27 hrs, Volume= 1.501 af
Outflow = 1421 cfs @ 12.30 hrs, Volume= 1.501 af, Atten=1%, Lag= 1.4 min
Primary = 1421 cfs @ 12.30 hrs, Volume= 1.501 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Peak Elev=219.58' @ 12.30 hrs Surf.Area=0.015 ac Storage= 0.009 af

Plug-Flow detention time= 0.5 min calculated for 1.500 af (100% of inflow)
Center-of-Mass det. time= 0.5 min ( 868.7 - 868.2)

Volume Invert  Avail.Storage Storage Description
#1 218.70' 0.032 af 2.00'W x 113.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Qutiet Devices
#1  Primary 214.00' 18.0" Round Culvert - 4JA

L=60.0' CPP, square edge headwall, Ke=0.500
Inlet / Qutlet Invert= 214.00'/ 212.30° S=0.0283'/" Cc=0.900
n=0.011, Fiow Area= 1,77 sf
#2 Device 1 218.70' 24.0” Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=14.18 cfs @ 12.30 hrs HW=219.58' TW=212.58' (TW follows 7.00' below HW)

=Culvert - 4JA (Passes 14.18 cfs of 18.70 cfs potential flow)
2=0rifice/Grate (Orifice Controls 14.18 cfs @ 4.51 fps)

Summary for Pond CB-4L: Catch Basin - 4L

Inflow Area = 7.500 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10-yr Storm event
Inflow = 9.51cfs @ 12.21 hrs, Volume= 0.914 af

Outflow = 9.37cfs @ 12.23 hrs, Volume= 0.914 af, Atten= 1%, Lag=1.3 min
Primary = 937 cfs @ 12.23 hrs, Volume= 0.914 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 215.59' @ 12.23 hrs Surf.Area= 1,695 sf Storage= 946 cf

Plug-Flow detention time= 3.1 min calculated for 0.914 af (100% of inflow)
Center-of-Mass det. time= 3.1 min ( 866.8 - 863.6 )

Volume Invert Avail.Storage _ Storage Description

#1 215.00' 3,683 cf 30.00'W x 50.00°L x 2.00'H Prismatoid Z=2.0
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Device Routing Invert OQutlet Devices

#1  Primary 213.00' 18.0" Round Culvert 4L

L=121.0' CMP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 213.00'/ 211.00' S=0.0165"" Cc=0.900
n=0.011, Flow Area=1.77 sf
#2 Device 1 215.00' 24.0" Horiz. Orifice-Top of catch basin C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=9.27 cfs @ 12.23 hrs HW=215.59' (Free Discharge)

=Culvert 4L (Passes 9.27 cfs of 11.54 cfs potential flow)
2=0rifice-Top of catch basin (Weir Controls 9.27 cfs @ 2.51 fps)

Summary for Pond D-1G: (2)24" Culverts P-6h

Inflow Area = 11.290 ac, 0.00% Impervious, Inflow Depth = 1.53" for 10-yr Storm event
inflow = 15.60cfs @ 12.19 hrs, Volume= 1.440 af

Qutflow = 15.45cfs @ 12.20 hrs, Volume= 1.440 af, Atten= 1%, Lag=0.6 min
Primary = 15.45cfs @ 12.20 hrs, Volume= 1.440 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span=0.00-168.00 hrs, dt=0.05 hrs / 3
Peak Elev=184.43' @ 12.20 hrs Surf.Area= 573 sf Storage= 416 cf
Flood Elev= 185.00' Surf.Area= 800 sf Storage= 805 cf

Plug-Flow detention time= 0.5 min caiculated for 1.440 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 859.9 - 859.5 )

Volume Invert Avail.Storage Storage Description
#1 183.00' 3,305 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) {cubic-feet)
183.00 10 0 0
184.00 400 205 205
186.00 1,200 1,600 1,805
187.00 1,800 1,500 3,305
Device Routing Invert Qutlet Devices
#1  Primary 183.00' 24.0" Round (2)24"-Culvert X 2.00

L=56.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 183.00' / 182.00' S=0.0179 '/ Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 3.14 sf

#2  Secondary 184.50' 10.0' long x 4.0’ breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32
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Primary OutFlow Max=15.44 cfs @ 12.20 hrs HW=184.43' (Free Discharge)
1=(2)24"-Culvert (Barrel Controls 15.44 cfs @ 4.49 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=183.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond D-1H: LF TOE DITCH - CULVERT

inflow Area = 3.030 ac, 0.00% Impervious, Inflow Depth = 2.21" for 10-yr Storm event
Inflow = 584 cfs @ 12.22 hrs, Volume= 0.557 af
Outflow = 577 cfs @ 12.24 hrs, Volume= 0.557 af, Atten= 1%, Lag= 1.4 min
Primary = 577 cfs @ 12.24 hrs, Volume= 0.557 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 184.35' @ 12.24 hrs Surf.Area= 399 sf Storage= 594 cf
Flood Elev= 186.00' Surf.Area= 858 sf Storage= 1,323 cf

Plug-Flow detention time= 4.6 min calculated for 0.557 af (100% of inflow)
Center-of-Mass det. time= 4.5 min ( 840.9 - 836.5)

Volume Invert Avail.Storage __Storage Description
#1 183.00' 1,323 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
183.00 24 0 0
186.00 858 1,323 1,323
Device Routing Invert Outlet Devices
#1  Primary 183.00' 18.0" Round Culvert-C-1H

L=60.0' CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 183.00'/ 182.50' S=0.0083 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFlow Max=5.73 cfs @ 12.24 hrs HW=184.34' (Free Discharge)
1=Culvert-C-1H (Barrel Controls 5.73 cfs @ 4.55 fps)

Summary for Pond DP-1: Detention Pond 1

Inflow Area = 34.624 ac, 3.31% Impervious, Inflow Depth = 1.09" for 10-yr Storm event
Inflow = 28.22 cfs @ 12.29 hrs, Volume= 3.131 af

Outflow = 591cfs @ 13.04 hrs, Volume= 2.573 af, Atten=79%, Lag=45.1 min
Primary = 591cfs @ 13.04 hrs, Volume= 2.573 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 164.02' @ 13.04 hrs Surf.Area= 17,108 sf Storage= 55,211 cf

Plug-Fiow detention time= 222.9 min calculated for 2.573 af (82% of inflow)
Center-of-Mass det. time= 138.3 min ( 1,023.4 - 885.1)
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Volume Invert Avail.Storage Storage Description
#1 160.00° 115,245 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
160.00 10,750 0 0
162.00 13,540 24,290 24,290
164.00 17,070 30,610 54,900
165.00 19,300 18,185 73,085
166.00 21,310 20,305 93,390
167.00 22,400 21,855 115,245
Device Routing Invert Outlet Devices
#1  Primary 162.00' 30.0" Round 30" Culvert

L=75.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 162.00' / 159.50' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area=4.91 sf

#2 Device 1 162.00' 12.0" Vert. Orifice on side C=0.600
#3  Device 1 162.00' 6.0" Vert. Orifice on side C= 0.600
#4  Device 1 165.50' 72.0" Horiz. Orifice-Top of drop inlet C=0.600

Limited to weir flow at low heads

#5 Secondary 166.00' 40.0' long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=5.91 cfs @ 13.04 hrs HW=164.02' (Free Discharge)
T —1=30" Culvert (Passes 5.91 cfs of 16.20 cfs potential flow)
2=Orifice on side (Orifice Controls 4.66 cfs @ 5.93 fps)
3=Orifice on side (Orifice Controls 1.26 cfs @ 6.40 fps)
=Orifice-Top of drop inlet ( Controls 0.00 cfs)

?f;ondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=160.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond DP-10: DETENTION POND 10

Inflow Area = 28.280 ac, 4.24% Impervious, Inflow Depth = 1.54" for 10-yr Storm event
Inflow = 3293cfs @ 12.31 hrs, Volume= 3.629 af

Outflow = 496 cfs @ 13.51 hrs, Volume= 3.212 af, Atten=85%, Lag=72.2 min
Primary = 3.56cfs @ 13.51 hrs, Volume= 1.042 af

Secondary = 140cfs @ 13.51 hrs, Volume= 2.169 af

Tertiary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Starting Elev= 170.00' Surf.Area= 0 sf Storage= 0 cf

Peak Elev= 179.16' @ 13.51 hrs Surf.Area= 24,319 sf Storage= 79,803 cf
Flood Elev= 181.00' Surf.Area= 28,500 sf Storage= 128,200 cf

Plug-Flow detention time= 773.3 min calculated for 3.211 af (88% of inflow)
Center-of-Mass det. time= 720.9 min ( 1,588.3 - 867.4)
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Volume Invert Avail.Storage  Storage Description

#1 175.00' 157,950 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) {sq-ft) (cubic-feet) (cubic-feet)

175.00 7,900 0 0

176.00 18,000 12,950 12,950

178.00 22,000 40,000 52,950

180.00 26,000 48,000 100,950

182.00 31,000 57,000 157,950
Device Routing Invert _Qutlet Devices

#1 Device 3 179.00' 48.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#2 Device 3 178.00' 6.0" Vert. 6-in Orifice C=0.600
#3  Primary 175.20' 18.0" Round 18-in Primary Culvert

L=52.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 175.20'/ 172.00' S=0.0615"/" Cc=0.900
n=0.011, Flow Area=1.77 sf

#4  Secondary 173.50' 5.8" Round 6-in Culvert
L=60.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 173.50'/ 172.30' S=0.0200"" Cc=0.900
n=0.011, Flow Area= 0.18 sf

#5 Device 4 177.00' 5.8" Horiz. Orifice Top C=0.600 Limited to weir flow at low heads
#6 Device 4 176.20' 1.5" Vert. Orifice Side C=0.600
#7  Tertiary 180.00' 10.0'long x 22.0' breadth E-Spillway Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=3.52 cfs @ 13.51 hrs HW=179.16' (Free Discharge)
T _3=18-in Primary Culvert (Passes 3.52 cfs of 15.24 cfs potential flow)
?:1=OrificelGrate (Weir Controls 2.62 cfs @ 1.31 fps)
2=6-in Orifice (Orifice Controls 0.90 c¢fs @ 4.59 fps)

%Eiondary OutFlow Max=1.40 cfs @ 13.51 hrs HW=179.16"' (Free Discharge)
=6-in Culvert (Passes 1.40 cfs of 1.59 cfs potential flow)

=0rifice Top (Orifice Controls 1.30 cfs @ 7.08 fps)

=Orifice Side (Orifice Controls 0.10 cfs @ 8.20 fps)

I_e_rtiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=175.00' (Free Discharge)
=E-Spillway Weir { Controls 0.00 cfs)

Summary for Pond DP-11: Detention Pond 11

Inflow Area = 22.282 ac, 4.04% Impervious, Inflow Depth = 1.53" for 10-yr Storm event
Inflow = 21.28c¢fs @ 12.35 hrs, Volume= 2.841 af

Outflow = 1.18cfs @ 17.92 hrs, Volume= 2.687 af, Atten=94%, Lag= 334.6 min
Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Secondary = 1.18cfs @ 17.92 hrs, Volume= 2.687 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs/ 2
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Peak Elev= 166.87' @ 17.92 hrs Surf.Area= 36,691 sf Storage= 82,513 cf

Plug-Flow detention time= 1,190.5 min calculated for 2.686 af (95% of inflow)
Center-of-Mass det. time= 1,163.6 min ( 2,040.7 - 877.1)

Volume Invert Avail.Storage  Storage Description
#1 163.00' 211,750 cf  Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sg-ft) (cubic-feet) (cubic-feet)
163.00 2,000 0 0
164.00 10,900 6,450 6,450
166.00 34,300 45,200 51,650
168.00 39,800 74,100 125,750
170.00 46,200 86,000 211,750
Device Routing Invert Qutlet Devices
#1  Device 3 167.50' 6.0" Vert. 6-In Orifice Side (Riser) C= 0.600
#2  Device 3 168.40' 48.0" Horiz. Grate Top (Riser) C= 0.600
Limited to weir flow at low heads
#3  Primary 164.30" 18.0" Round 18-In Culvert

L=92.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 164.30'/ 162.00' S=0.0250 /" Cc=0.900
n=0.011, Flow Area= 1.77 sf

#4  Secondary 161.50' 5.8" Round 6-In Culvert
L=137.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 161.50'/ 160.00' S=0.0109 /' Cc= 0.900
n=0.011, Flow Area= 0.18 sf

#5 Device 4 165.10' 5.8" Horiz. Orifice Top (6-in Culv) C=0.600
Limited to weir flow at low heads
#6  Device 4 164.00" 1.5" Vert. Orifice Side (6-in Culv) X 1.50 C=0.600

n ary OutFlow Max=0.00 cfs @ 0.00 hrs HW-163 00' (Free Discharge)
=18-In Culvert ( Controis 0.00 cfs)
E 1=6-In Orifice Side (Riser) ( Controls 0.00 cfs)
2=Grate Top (Riser) ( Controls 0.00 cfs)

econdary OutFlow Max=1.18 cfs @ 17.92 hrs HW=166.87" (Free Discharge)
=6-In Culvert (Barrel Controls 1.18 cfs @ 6.41 fps)
=Orifice Top (6-|n Culv) (Passes < 1.18 cfs potential flow)
=Orifice Side (6-in Culv) (Passes < 0.15 cfs potential flow)

Summary for Pond DP-12: DETENTION POND 12

Inflow Area = 20.177 ac, 3.27% Impervious, Inflow Depth = 1.50" for 10-yr Storm event
Inflow = 16.74 cfs @ 12.36 hrs, Volume= 2.530 af

Outflow = 1.34cfs @ 17.11 hrs, Volume= 2.371 af, Atten=92%, Lag=285.2 min
Primary = 0.09cfs @ 17.11 hrs, Volume= 0.026 af

Secondary = 1.25cfs @ 17.11 hrs, Volume= 2.344 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs



Post-development Type Il 24-hr 10-yr Storm Rainfall=4.10"

Prepared by Sevee & Maher Engineers, Inc. Printed 6/19/2015
HydroCAD® 10.00 s/n 01260 © 2012 HydroCAD Software Solutions LLC Page 117

Peak Elev= 186.96' @ 17.11 hrs Surf.Area= 34,237 sf Storage= 70,200 cf

Plug-Flow detention time= 1,073.7 min calculated for 2.370 af (94% of inflow)
Center-of-Mass det. time= 1,042.8 min ( 1,930.3 - 887.5)

Volume Invert Avail.Storage Storage Description
#1 184.00' 205,300 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
184.00 11,200 0 0
186.00 28,700 39,900 39,900
188.00 40,200 68,900 108,800
190.00 56,300 96,500 205,300
Device Routing Invert Qutlet Devices
#1  Device 3 188.00' 48.0" Horiz. Grate Top (Riser) C=0.600
Limited to weir flow at low heads
#2 Device 3 186.80" 8.0" Vert. 8-In Orifice (Riser Side) C= 0.600
#3  Primary 184.50' 18.0" Round 18- In Culvert

L=80.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 184.50' / 180.00' S=0.0563 /" Cc=0.900
n=0.011, Flow Area=1.77 sf

#4 Device 6 185.50' 5.8" Horiz. Orifice Top (6-in Pipe) C=0.600
Limited to weir flow at low heads
#5 Device 6 184.50' 1.5" Vert. Orifice (Side of 6-in) X 2.00 C=0.600

#6  Secondary 181.50' 6.0" Round 6-In Culvert
L=64.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 181.50' / 180.00' S=0.0234 "/ Cc=0.900
n=0.011, Flow Area=0.20 sf

Primary OutFlow Max=0.09 cfs @ 17.11 hrs HW=186.96' (Free Discharge)
T_3=18-In Culvert (Passes 0.09 cfs of 8.79 cfs potential flow)

1=Grate Top (Riser) ( Controls 0.00 cfs)

2=8-In Orifice (Riser Side) (Orifice Controls 0.09 cfs @ 1.37 fps)

6-In Culvert (Passes 1.25 cfs of 1.70 cfs potential flow)
=Orifice Top (6-in Pipe) (Orifice Controls 1.07 cfs @ 5.82 fps)

ggdary OutFlow Max=1.25 cfs @ 17.11 hrs HW=186.96' (Free Discharge)
=Orifice (Side of 6-in) (Orifice Controls 0.18 cfs @ 7.46 fps)

Summary for Pond DP-1A: DP-1A (Former Leachate Pond)

inflow Area = 10.835 ac, 10.57% Impervious, Inflow Depth = 1.73" for 10-yr Storm event
Inflow = 12.96 cfs @ 12.25 hrs, Volume= 1.566 af

Outflow = 0.33cfs @ 22.79 hrs, Volume= 0.110 af, Atten= 97%, Lag=632.3 min
Primary = 0.33cfs @ 22.79 hrs, Volume= 0.110 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs / 2

Starting Elev=164.00' Surf.Area= 37,429 sf Storage= 182,617 cf

Peak Elev= 165.63' @ 22.79 hrs Surf.Area= 41,956 sf Storage= 247,127 cf (64,510 cf above start)
Flood Elev= 166.00' Surf.Area= 43,000 sf Storage= 263,046 cf (80,429 cf above start)
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Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 544.3 min ( 1,386.4 - 842.1)

Volume Invert Avail.Storage _Storage Description
#1 158.00' 263,046 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) {cubic-feet) {cubic-feet)
158.00 24,139 0 0
160.00 27,981 52,120 52,120
162.00 32,544 60,525 112,645
163.00 34,985 33,765 146,410
164.00 37,429 36,207 182,617
166.00 43,000 80,429 263,046
Device Routing Invert Qutlet Devices
#1  Primary 165.60' 18.0'long x 12.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=0.19 cfs @ 22.79 hrs HW=165.63' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.19 cfs @ 0.41 fps)

Summary for Pond DP-2: DETENTION POND 2

Inflow Area = 10.745 ac, 0.00% Impervious, Inflow Depth = 1.53" for 10-yr Storm event
Inflow = 14.84 cfs @ 12.19 hrs, Volume= 1.371 af

Outflow = 7.89cfs @ 12.47 hrs, Volume= 1.371 af, Atten=47%, Lag= 16.8 min
Primary = 7.89cfs @ 1247 hrs, Volume= 1.371 af

Routing by Stor-ind method, Time Span= 0.00-168.00 hrs, dt= 0.05hrs /3

Starting Elev=162.30" Surf.Area= 2,326 sf Storage= 956 cf

Peak Elev= 164.71' @ 12.47 hrs Surf.Area= 6,452 sf Storage= 11,544 cf (10,588 cf above start)
Flood Elev= 166.60' Surf.Area= 12,071 sf Storage= 28,956 cf (27,999 cf above start)

/
Plug-Flow detention time= 37.5 min caiculated for 1.349 af (98% of inflow)
Center-of-Mass det. time= 24.6 min ( 884.1 - 859.5)

Volume Invert Avail Storage Storage Description
#1 162.00' 47,648 ¢f Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sg-ft) (cubic-feet) (cubic-feet)
162.00 1,957 0 0
164.00 4,419 6,376 6,376
166.00 10,150 14,569 20,945

168.00 16,553 26,703 47,648
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Device Routing Invert Outlet Devices

#1  Primary 162.30' 24.0" Round Culvert

L= 40.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 162.30' / 162.00' S=0.0075"/" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf
#2 Device 1 162.30' 15.0" Vert. Orifice C=0.600
#3  Device 1 166.30' 48.0" Horiz. Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=7.89 cfs @ 12.47 hrs HW=164.71" (Free Discharge)
=Culvert (Passes 7.89 cfs of 16.52 cfs potential flow)
2=0rifice (Orifice Controls 7.89 cfs @ 6.43 fps)
3=Grate ( Controls 0.00 cfs)

Summary for Pond DP-6: DETENTION POND 6

Inflow Area = 22.602 ac, 7.31% Impervious, Inflow Depth = 1.75" for 10-yr Storm event
Inflow = 26.87 cfs @ 12.26 hrs, Volume= 3.302 af

Outflow = 1.29cfs @ 17.77 hrs, Volume= 3.302 af, Atten=95%, Lag= 331.1 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Secondary = 1.29cfs @ 17.77 hrs, Volume= 3.302 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs / 3

Starting Elev= 174.00' Surf.Area= 25,931 sf Storage= 29,566 cf

Peak Elev= 176.12' @ 17.77 hrs Surf.Area= 64,099 sf Storage= 127,302 cf (97,736 cf above start)
Flood Elev= 180.00' Surf.Area= 130,159 sf Storage= 496,644 cf (467,078 cf above start)

Plug-Flow detention time= 1,263.3 min calculated for 2.622 af (79% of inflow)
Center-of-Mass det. time= 953.2 min ( 1,812.4 - 859.2)

Volume Invert Avail.Storage  Storage Description
#1 172.00' 783,647 cf Detention Pond (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
172.00 3,635 0 0
174.00 25,931 29,566 29,566
176.00 62,168 88,099 117,665
178.00 93,326 155,494 273,159
180.00 130,159 223,485 496,644
182.00 156,844 287,003 783,647
Device Routing invert Outlet Devices
#1  Primary 178.00' 24.0" Round Outiet Culvert

L=70.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 178.00' / 168.00' S=0.1429 /" Cc=0.900
n=0.012, Flow Area= 3.14 sf
#2 Secondary 169.00' 6.0" Round Outlet Culvert 6"
L=80.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 169.00' / 168.00' S=0.0125"/" Cc=0.900
n=0.012, Flow Area=0.20 sf
#3  Device 2 174.00' 5.8" Horiz. Orifice C=0.600 Limited to weir flow at low heads
#4  Secondary 179.00' 10.0'long x 22.0' breadth Broad-Crested Rectangular Weir
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Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=174.00' (Free Discharge)
1=Qutlet Culvert ( Controls 0.00 cfs)

econdary OutFlow Max=1.29 cfs @ 17.77 hrs HW=176.12' (Free Discharge)
=Qutlet Culvert 6" (Passes 1.29 cfs of 1.61 cfs potential flow)
3=Orifice (Orifice Controls 1.29 cfs @ 7.02 fps)
=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

Summary for Pond DP-9: DETENTION POND 9

Inflow Area = 33.165 ac, 8.08% Impervious, Inflow Depth= 1.86" for 10-yr Storm event
Inflow = 38.75cfs @ 12.38 hrs, Volume= 5.146 af

Outflow = 0.99cfs @ 23.58 hrs, Volume= 2.949 af, Atten=97%, Lag=672.1 min
Primary = 0.03cfs @ 23.58 hrs, Volume= 0.012 af

Secondary = 0.96 cfs @ 23.58 hrs, Volume= 2.937 af

Tertiary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.59' @ 23.58 hrs Surf.Area= 84,965 sf Storage= 187,879 cf
Flood Elev= 191.00" Surf.Area= 91,210 sf Storage= 312,840 cf

Plug-Flow detention time= 1,926.1 min calculated for 2.949 af (57% of inflow)
Center-of-Mass det. time= 1,808.6 min ( 2,664.1 - 855.5)

Volume Invert Avail.Storage Storage Description

#1 187.00' 404,050 cf Detention Pond (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) {cubic-feet) (cubic-feet)

187.00 35,200 0 0

188.00 78,220 56,710 56,710

190.00 86,700 164,920 221,630

192.00 95,720 182,420 404,050
Device Routing Invert Outlet Devices

#1  Primary 189.50" 12.0" Round 12-In Outlet Culvert

L= 48.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 189.50' / 180.50' S=0.1875"/" Cc=0.900
n=0.011, Flow Area=0.79 sf

#2 Secondary 184.21' 5.8" Round 6-In Culvert
L=60.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 184.21'/ 180.50' S=0.0618'" Cc=0.900
n=0.011, Flow Area=0.18 sf

#3 Device 2 188.70' 5.8" Horiz. Orifice C=0.600 Limited to weir flow at low heads
#4  Device 2 188.30" 1.5" Vert. Orifice X 2.00 C= 0.600
#5 Tertiary 190.50' 10.0'long x 22.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=0.03 cfs @ 23.58 hrs HW=189.59' (Free Discharge)
1=12-In OQutlet Culvert (Inlet Controls 0.03 cfs @ 0.81 fps)

econdary OutFlow Max=0.96 cfs @ 23.58 hrs HW=189.59' (Free Discharge)
=6-In Culvert (Passes 0.96 cfs of 1.58 cfs potential flow)
E=Orifice (Orifice Controls 0.83 cfs @ 4.54 fps)
=Orifice (Orifice Controls 0.13 cfs @ 5.34 fps)

Tertiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=187.00" (Free Discharge)
=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Time span=0.00-168.00 hrs, dt=0.05 hrs, 3361 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1A: SC-1A Runoff Area=23.080 ac 0.00% Impervious Runoff Depth=2.21"
Flow Length=2,249" Slope=0.0260 /' Tc=88.1 min CN=74 Runoff=18.21cfs 4.242 af

Subcatchment1B: SC-1B Runoff Area=13.169 ac  0.00% Impervious Runoff Depth=1.97"
Flow Length=1,282" Tc=17.5min CN=71 Runoff=21.08 cfs 2.158 af

Subcatchment1C: SC-1C Runoff Area=13.300 ac 0.00% Impervious Runoff Depth=2.46"
Flow Length=380" Tc=68.3 min CN=77 Runoff=13.85cfs 2.723 af

Subcatchment1D: SC-1D Runoff Area=10.620 ac  0.00% Impervious Runoff Depth=2,12"
Flow Length=1,117" Tc¢=16.9 min CN=73 Runoff=18.76 cfs 1.880 af

Subcatchment1E: SC-1E Runoff Area=10.745 ac  0.00% impervious Runoff Depth=2.05"
Flow Length=910" T¢=12.7 min CN=72 Runoff=20.18 cfs 1.831 af

Subcatchment1F: SC-1F Runoff Area=31.220 ac  3.52% Impervious Runoff Depth=2.37"
Flow Length=2,066" Tc=73.2 min CN=76 Runoff=29.90 cfs 6.170 af

Subcatchment1G: SC-1G Runoff Area=11.290 ac  0.00% Impervious Runoff Depth=2.05"
Flow Length=857" T¢=12.7 min CN=72 Runoff=21.20 cfs 1.924 af

Subcatchment1H: SC-1H Runoff Area=3.030 ac 0.00% Impervious Runoff Depth=2.81"
Flow Length=759" Tc=15.4 min CN=81 Runoff=7.45cfs 0.709 af

Subcatchment1l: SC-1l Runoff Area=9.334 ac  0.00% Impervious Runoff Depth=1.97"
Flow Length=1,084" Tc=16.8 min CN=71 Runoff=15.16 cfs 1.530 af

Subcatchment1J: SC-1J Runoff Area=360,761 sf 19.96% Impervious Runoff Depth=2.46"
Flow Length=593' Tc=33.0 min CN=77 Runoff=12.86 cfs 1.695 af

Subcatchment2A: SC-2A Runoff Area=54.143 ac  3.66% Impervious Runoff Depth=2.21"
Flow Length=2,435" Tc=126.1 min CN=74 Runoff=33.02 cfs 9.952 af

Subcatchment2B: 2B Runoff Area=13.996 ac  0.00% Impervious Runoff Depth=1.97"
Flow Length=1,218" Tc=17.6 min CN=71 Runoff=22.34 cfs 2.294 af

Subcatchment2C: 2C Runoff Area=6.181 ac  10.68% Impervious Runoff Depth=2.12"
Flow Length=702" Tc=80.7 min CN=73 Runoff=4.92 cfs 1.094 af

Subcatchment3: SC-3 Runoff Area=270.330 ac 1.32% Impervious Runoff Depth=2.12"
Flow Length=4,335' Tc=240.2 min CN=73 Runoff=100.29 cfs 47.866 af

Subcatchment4A: 4A Runoff Area=4.518 ac  7.22% Impervious Runoff Depth=2.46"
Flow Length=379' Tc=5.1 min CN=77 Runoff=12.99 cfs 0.925 af

Subcatchment4B: 4B Runoff Area=2.330 ac  11.29% Impervious Runoff Depth=2.63"
Flow Length=667' Tc=13.2 min CN=79 Runoff=5.65cfs 0.511 af
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Subcatchment4C: 4C

Subcatchment4D: 4D

Subcatchment4E: 4E

Subcatchment4F: 4F

Subcatchment4G: 4G

Subcatchment4H: 4H

Subcatchment4HA: 4HA

Subcatchment4l: 4l

Subcatchmentd4lA: 41A

Subcatchment4J: 4J

Subcatchment4K: 4K

Subcatchmentd4l.: 4L

Subcatchment4M: 4M

Subcatchment4N: 4N

Subcatchment40: 40

Subcatchment5: SC-5

SubcatchmentP1A: SC-P1A

Reach 1R: DP-10 DITCH 1

Runoff Area=1.287 ac 24.86% Impervious Runoff Depth=3.28"
Flow Length=496' Tc=15.4 min CN=86 Runoff=3.66 cfs 0.352 af

Runoff Area=6.660 ac 26.58% Impervious Runoff Depth=3.38"
Flow Length=824' Tc=33.9 min CN=87 Runoff=13.92 cfs 1.876 af

Runoff Area=247.915ac 1.59% Impervious Runoff Depth=2.29"
Flow Length=6,090' Tc=225.6 min CN=75 Runoff=103.71 cfs 47.271 af

Runoff Area=6.771 ac 0.00% Impervious Runoff Depth=1.89"
Flow Length=1,228' Tc=68.8 min CN=70 Runoff=5.26 cfs 1.066 af

Runoff Area=12.750 ac  0.00% Impervious Runoff Depth=1.97"
Flow Length=929' Tc=17.1 min CN=71 Runoff=20.57 cfs 2.089 af

Runoff Area=3.400 ac 0.00% Impervious Runoff Depth=1.97"
Flow Length=823' Tc=11.9 min CN=71 Runoff=6.28 cfs 0.557 af

Runoff Area=0.780 ac 0.00% impervious Runoff Depth=1.97"
Flow Length=142" Slope=0.3300" Tc=6.7 min CN=71 Runoff=1.70 cfs 0.128 af

Runoff Area=9.930 ac 0.00% Impervious Runoff Depth=1.97"
Flow Length=1,082' Tc=17.1 min CN=71 Runoff=16.02 cfs 1.627 af

Runoff Area=0.940 ac 0.00% Impervious Runoff Depth=1.97"
Flow Length=136" Slope=0.3333"" Tc=6.4 min CN=71 Runoff=2.07 cfs 0.154 af

Runoff Area=12.310 ac 0.00% Impervious Runoff Depth=1.97"
Flow Length=1,051" Tc=17.2 min CN=71 Runoff=19.82 cfs 2.017 af

Runoff Area=10.870 ac 0.00% Impervious Runoff Depth=1.97"
Flow Length=1,095' Tc=18.4 min CN=71 Runoff=17.06 cfs 1.781 af

Runoff Area=7.500 ac 0.00% Impervious Runoff Depth=1.97"
Flow Length=896' Tc=14.1 min CN=71 Runoff=13.04 cfs 1.229 af

Runoff Area=5.352 ac 16.82% Impervious Runoff Depth=2.29"
Flow Length=642" Tc=53.5 min CN=75 Runoff=5.98 cfs 1.020 af

Runoff Area=1.921 ac 0.00% Impervious Runoff Depth=1.97"
Flow Length=730"' Tc=30.5min CN=71 Runoff=2.43 cfs 0.315 af

Runoff Area=5.100 ac 23.53% impervious Runoff Depth=2.46"
Flow Length=663' Tc=14.2 min CN=77 Runoff=11.26 cfs 1.044 af

Runoff Area=35.960 ac 0.40% Impervious Runoff Depth=2.37"
Flow Length=2,355"' Tc=192.1 min CN=76 Runoff=17.74cfs 7.107 af

Runoff Area=65,400 sf 76.26% Impervious Runoff Depth=4.11"
Tc=0.0 min CN=94 Runoff=7.72 cfs 0.514 af

Avg. Flow Depth=0.71" Max Vel=3.65 fps Inflow=19.17 cfs 2.017 af
n=0.025 L=101.0' S$=0.0079'/ Capacity=128.49 cfs Outflow=19.11 cfs 2.017 af



Post-development

Type Ill 24-hr 25-yr Storm Rainfall=4.80"

Prepared by Sevee & Maher Engineers, Inc. Printed 6/19/2015

HydroCAD® 10.00 s/n 01260

© 2012 HydroCAD Software Solutions LLC Page 124

Reach 2R: E2C-DP9

Reach 3R: Overland Flow

Avg. Flow Depth=0.55' Max Vel=4.87 fps Inflow=15.53 cfs 1.277 af
n=0.022 L=590.0' $=0.0169 "' Capacity=488.04 cfs Outflow=14.74 cfs 1.277 af

Avg. Flow Depth=0.49' Max Vel=9.99 fps Inflow=29.11 cfs 3.521 af
n=0.035 L=168.0' $=0.0554'" Capacity=119.87 cfs Outflow=29.07 cfs 3.521 af

Reach 4HR-A:EASTPD -4 Avg. Flow Depth=0.22' Max Vel=2.98 fps Inflow=1.70 cfs 0.128 af

Reach 4HR-B:EASTPD -5

Reach 4IR-A: EASTPD -2

Reach 4IR-B: EASTPD -3

Reach 4JR: EASTPD 1

Reach 4R: DP-10 DITCH 3

Reach 5R: NORTH PD-1

Reach 6R: NORTH PD-2

Reach 7R: DP-10R

Reach 8R: EASTPD -6

n=0.025 L=288.0' S=0.0247 '/ Capacity=119.08 cfs Outflow=1.60 cfs 0.128 af

Avg. Flow Depth=0.44' Max Vel=5.84 fps Inflow=7.49 cfs 0.685 af
n=0.025 L=425.0' $=0.0438'" Capacity=158.67 cfs Outflow=7.36 cfs 0.685 af

Avg. Flow Depth=0.27' Max Vel=2.82 fps Inflow=2.07 cfs 0.154 af
n=0.025 L=330.0' S=0.0176"/ Capacity=100.55 cfs Outflow=1.94 cfs 0.154 af

Avg. Flow Depth=0.83' Max Vel=5.84 fps Inflow=17.71 cfs 1.781 af
n=0.025 L=210.0' S=0.0224'" Capacity=113.47 cfs Outflow=17.60 cfs 1.781 af

Avg. Flow Depth=0.93' Max Vel=5.56 fps Inflow=19.82 cfs 2.017 af
n=0.025 L=183.0' S=0.0180"" Capacity=101.85cfs Outflow=19.70 c¢fs 2.017 af

Avg. Flow Depth=0.98" Max Vel=9.15 fps Inflow=35.39 cfs 3.798 af
n=0.025 L=260.0' S=0.0462 "' Capacity=162.94 cfs Outflow=35.24 cfs 3.798 af

Avg. Flow Depth=0.82' Max Vel=6.71 fps Inflow=20.57 cfs 2.089 af
n=0.025 L=936.0' $=0.0299'" Capacity=131.18 cfs Outflow=20.17 cfs 2.089 af

Avg. Flow Depth=1.18" Max Vel=4.22 fps Inflow=21.89 cfs 2.294 af
n=0.025 L=364.0' S=0.0080" Capacity=67.70 cfs Outflow=21.59 cfs 2.294 af

Avg. Flow Depth=0.93' Max Vel=3.56 fps Inflow=18.32 cfs 4.357 af
n=0.045 L=1,130.0' S=0.0248'" Capacity=88.21 cfs Outflow=15.92 cfs 4.356 af

Avg. Flow Depth=0.80" Max Vel=3.20 fps Inflow=17.06 cfs 1.781 af
n=0.025 L=360.0' S=0.0056"" Capacity=25.35cfs Outflow=16.80cfs 1.781 af

Reach 9R: LEVEL SPREADER Avg. Flow Depth=0.39' Max Vel=0.22 fps Inflow=2.04 cfs 4.456 af

Reach 10R: Ditch 4B1

Reach 11R: DP-11R

Reach 12R: 4FR

Reach 13R: Ex Ditch

n=0.800 L=273.0' S=0.0623"" Capacity=11.46 cfs Outflow=2.04 cfs 4.450 af

Avg. Flow Depth=1.01' Max Vel=4.01 fps Inflow=16.45cfs 1.781 af
n=0.025 L=352.0' S$=0.0085'" Capacity=70.02 cfs Outflow=16.25cfs 1.781 af

Avg. Flow Depth=0.31' Max Vel=1.57 fps Inflow=1.42 cfs 3.639 af
n=0.045 L=1,050.0' S=0.0162 '/ Capacity=71.30 cfs Outflow=1.42 cfs 3.638 af

Avg. Flow Depth=0.62' Max Vel=2.07 fps Inflow=5.21 cfs 1.066 af
n=0.045 L=1,523.0' $=0.0131"/ Capacity=64.21 cfs Outflow=4.99 cfs 1.066 af

Avg. Flow Depth=1.19' Max Vel=5.06 fos Inflow=26.42 cfs 3.010 af
n=0.030 L=225.0' S=0.0164 ' Capacity=81.05cfs Outflow=26.19 cfs 3.010 af
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Reach 14R: DP-10 DITCH 2 Avg. Flow Depth=0.76' Max Vel=7.05fps Inflow=19.00 cfs 2.017 af

n=0.025 L=434.0' S$=0.0357 /' Capacity=143.33 cfs Outflow=18.85cfs 2.017 af

Reach AP1: AP-1 Inflow=68.29 cfs 19.050 af
Outflow=68.29 cfs 19.050 af

Reach AP2: ANALYSISPOINT #2 Inflow=33.15cfs 13.180 af
Outflow=33.15 c¢fs 13.180 af

Reach AP3: ANALYSIS POINT #3 Inflow=100.29 cfs 47.866 af
Outflow=100.29 cfs 47.866 af

Reach AP4: AP4 Inflow=112.52 cfs 61.081 af
Outflow=112.52 cfs 61.081 af

Reach AP5: ANALYSIS POINT #5 Inflow=17.74 cfs 7.107 af
OQutflow=17.74 cfs 7.107 af

Reach E2R2: E2R2 Avg. Flow Depth=0.11' Max Vel=0.38 fps Inflow=2.43 cfs 0.315 af
n=0.080 L=4,356.0' S$=0.0094' Capacity=132.12 cfs Outflow=0.53 cfs 0.315 af

Reach E2R3: REACH TO AP Avg. Flow Depth=0.46" Max Vel=1.32 fps Inflow=2.04 cfs 4.450 af
n=0.045 L[=2,170.0' S$=0.0074'/ Capacity=48.12 c¢fs Outflow=2.03 cfs 4.443 af

Reach E2R4: Reach to AP Avg. Flow Depth=0.75" Max Vel=1.19 fps Inflow=20.22 cfs 13.818 af
n=0.080 L=963.0' S=0.0094'"" Capacity=131.94 cfs Outflow=17.37 cfs 13.809 af

Reach R-1D: Reach R-1D Avg. Flow Depth=0.32" Max Vel=1.81 fps Inflow=7.74 cfs 4.068 af
n=0.060 L=370.0' S=0.0324'" Capacity=67.93 cfs Outflow=7.74 cfs 4.068 af

Reach R-1E: LEVEL SPREADERR-1E  Avg. Flow Depth=0.23' Max Vel=2.26 fps Inflow=9.55 cfs 1.847 af
n=0.060 L=210.0' S$=0.0690'/" Capacity=135.95cfs Outflow=9.54 cfs 1.847 af

Reach R-1F: Reach R-1F Avg. Flow Depth=0.00' Max Vel=0.00 fps Inflow=0.00 cfs 0.000 af
n=0.060 L=940.0' $=0.0170'"" Capacity=49.21 cfs Outflow=0.00 cfs 0.000 af

Reach R-1H: LEVEL SPREADERR-1H  Avg. Flow Depth=0.09' Max Vel=2.19 fps Inflow=7.28 cfs 0.7009 af
n=0.030 L=170.0' S$=0.0471'/" Capacity=411.95cfs Outflow=7.17 cfs 0.709 af

Reach R-2F: Reach R2-F Avg. Flow Depth=0.00' Max Vel=0.00 fps Inflow=0.00 cfs 0.000 af
n=0.030 L=735.0' $=0.0020'' Capacity=151.21 cfs Outflow=0.00 cfs 0.000 af

Reach R1: Reach 1 Avg. Flow Depth=1.30" Max Vel=1.73 fps Inflow=52.38 cfs 14.808 af
n=0.030 L=700.0' S=0.0016"/" Capacity=132.69 cfs Outflow=52.01 cfs 14.808 af

Reach R1B: LF TOE DITCH Avg. Flow Depth=1.07" Max Vel=4.66 fps Inflow=21.08 cfs 2.158 af
n=0.040 L=540.0' S$=0.0278'/" Capacity=79.00 cfs Outflow=20.70 cfs 2.158 af

Reach R2: Reach 2 Avg. Flow Depth=1.02' Max Vel=1.71 fps Inflow=36.10 cfs 8.017 af
n=0.030 L=1,050.0' $=0.0020 /" Capacity=149.69 cfs Outflow=35.21cfs 8.017 af

Reach R2A: Reach 2A Avg. Flow Depth=0.11" Max Vel=0.57 fps Inflow=2.44 cfs 3.228 af
n=0.060 L=1,960.0' S=0.0138 "'/ Capacity=1,358.84 cfs Outflow=2.38 cfs 3.227 af
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Reach R3: Reach 3 Avg. Flow Depth=0.93" Max Vel=1.62 fps Inflow=29.90 cfs 6.170 af
n=0.030 L=800.0' $=0.0020'" Capacity=149.69 cfs Outflow=29.33 cfs 6.170 af

Reach R5a: Grass Lined Ditch Avg. Flow Depth=0.45' Max Vel=6.83 fps Inflow=15.16 cfs 1.530 af
n=0.025 L=200.0' S=0.0500'"" Capacity=572.96 cfs Outflow=15.08 cfs 1.530 af

Pond 1P: Culvert- 4JB & FJC Peak Elev=211.64" Storage=944 cf Inflow=19.11 cfs 2.017 af
24.0" Round Cuivert x 2.00 n=0.011 L=73.0' $=0.0137 /" Outflow=19.00 cfs 2.017 af

Pond 4IAC: Culvert - 4I1A Peak Elev=213.60' Storage=302 cf Inflow=1.94 cfs 0.154 af
18.0" Round Culvert n=0.011 L=40.0' $=0.0175"" Outflow=1.82 cfs 0.154 af

Pond 8P: Ex Pond Peak Elev=172.57" Storage=4,765 cf Inflow=16.88 cfs 4.425 af
Outflow=18.32 cfs 4.357 af

Pond C-2B-A: Culvert - 2BA Peak Elev=205.43" Storage=1,750 cf Inflow=22.34 cfs 2.294 af
Primary=21.89 cfs 2.294 af Secondary=0.00 cfs 0.000 af Outflow=21.89 cfs 2.294 af

Pond C-4F: Culvert - 4F Peak Elev=166.34" Storage=0.025 af Inflow=5.26 cfs 1.066 af
18.0" Round Culvert n=0.011 L=78.0' S=0.0385"/" Outflow=5.21 cfs 1.066 af

Pond C-4K: Catch Basin - 4K Peak Elev=220.74' Storage=2,659 cf Inflow=16.80 cfs 1.781 af
QOutflow=16.45 cfs 1.781 af

Pond C4B: Culvert- 4BA & 4BB Peak Elev=206.89' Storage=1,124 cf Inflow=29.93 cfs 3.521 af
24.0" Round Culvert x 2.00 n=0.011 L=78.0' $S=0.0090 '/ Outflow=29.11 cfs 3.521 af

Pond C4H-A: Culvert 4H-A Peak Elev=202.49' Storage=527 cf Inflow=1.60 cfs 0.128 af
18.0" Round Culvert n=0.011 L=40.0' $=0.0250 /" Outflow=1.33 cfs 0.128 af

Pond C4N: Culvert 4N Peak Elev=184.82' Storage=0.004 af Inflow=2.43 cfs 0.315 af
18.0" Round Culvert n=0.011 L=33.0' $=0.0303 /' Outflow=2.43 cfs 0.315 af

Pond CB-2B-B: Catch Basin - 2BB Peak Elev=200.83' Storage=412 cf Inflow=21.59 cfs 2.294 af
Outflow=21.51 cfs 2.294 af

Pond CB-4G: Catch Basin - 4G Peak Elev=182.69' Storage=921 cf Inflow=20.17 cfs 2.089 af
Outflow=19.65 cfs 2.089 af

Pond CB-4HB: Catch Basin - 4HB Peak Elev=183.80" Storage=40 cf Inflow=7.36 cfs 0.685 af
Outflow=7.36 cfs 0.685 af

Pond CB-4l: Catch Basin - 4l Peak Elev=208.90' Storage=0.016 af Inflow=17.60 cfs 1.781 af
Outflow=17.28 cfs 1.781 af

Pond CB-4JA: Catch Basin - 4JA Peak Elev=220.31" Storage=0.022 af Inflow=19.70 cfs 2.017 af
Outflow=19.17 cfs 2.017 af

Pond CB-4L: Catch Basin - 4L Peak Elev=215.82" Storage=1,341 cf Inflow=13.04 cfs 1.229 af

Outflow=12.24 cfs

1.229 af
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Pond D-1G: (2)24" Culverts P-6h Peak Elev=184.67' Storage=561cf Inflow=21.20cfs 1.924 af

Primary=19.42 cfs 1.908 af Secondary=1.63 c¢fs 0.015 af Outflow=21.06 cfs 1.924 af

Pond D-1H: LF TOE DITCH - CULVERT Peak Elev=184.69"' Storage=746 cf Inflow=7.45cfs 0.709 af
18.0" Round Culvert n=0.013 L=60.0' $=0.0083'/" Outflow=7.28 cfs 0.709 af

Pond DP-1: Detention Pond 1 Peak Elev=165.13" Storage=75,820 cf Inflow=38.52 ¢fs 4.626 af
Primary=7.74 cfs 4.068 af Secondary=0.00 cfs 0.000 af Outflow=7.74 cfs 4.068 af

Pond DP-10: DETENTION POND 10 Peak Elev=179.51' Storage=88,504 cf Inflow=44.00 cfs 4.842 af
Primary=15.37 cfs 2.131 af Secondary=1.51cfs 2.294 af Tertiary=0.00 cfs 0.000 af Outflow=16.88 cfs 4.425 af

Pond DP-11: Detention Pond 11 Peak Elev=167.75' Storage=115,942 cf Inflow=28.67 cfs 3.795 af
Primary=0.17 cfs 0.076 af Secondary=1.25cfs 3.562 af Outflow=1.42 cfs 3.639 af

Pond DP-12: DETENTION POND 12 Peak Elev=187.48" Storage=88,740 cf Inflow=23.02 cfs 3.388 af
Primary=0.99 cfs 0.501 af Secondary=1.45cfs 2.727 af Outflow=2.44 cfs 3.228 af

Pond DP-1A: DP-1A (FormerLeachate  Peak Elev=165.68' Storage=249,629 cf inflow=17.45cfs 2.044 af
Outflow=1.16 c¢fs 0.587 af

Pond DP-2: DETENTION POND 2 Peak Elev=165.54"' Storage=17,590 cf Inflow=21.80 cfs 1.847 af
Outflow=9.55 cfs 1.847 af

Pond DP-6: DETENTION POND 6 Peak Elev=176.58" Storage=163,071cf Inflow=34.84 cfs 4.313 af
Primary=0.00 cfs 0.000 af Secondary=1.42 cfs 4.313 af Outflow=1.42 cfs 4.313 af

Pond DP-9: DETENTION POND 9 Peak Elev=190.04' Storage=225,513 cf Inflow=50.65 cfs 6.673 af
Primary=0.86 cfs 0.727 af Secondary=1.18 cfs 3.729 af Tertiary=0.00 cfs 0.000 af Outflow=2.04 cfs 4.456 af
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Summary for Subcatchment 1A: SC-1A

Runoff = 1821 c¢fs @ 13.21 hrs, Volume= 4.242 af, Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lil 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description

10.120 70 Woods, Good, HSG C
9.500 77 Woods, Good, HSG D
2.560 71  Meadow, non-grazed, HSG C
0.400 78 Meadow, non-grazed, HSG D

* 0.500 96 Gravel Road
23.080 74 Weighted Average
23.080 100.00% Pervious Area

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

50.7 150 0.0260 0.05 Sheet Flow, Segment ID: A-B

Woods: Dense underbrush n=0.800 P2=2.70"
21.0 1,839 1.46 Direct Entry, Segment ID: B-C
16.4 260 0.26 Direct Entry, Segment ID: C-D

88.1 2,249 Total
Summary for Subcatchment 1B: SC-1B

Runoff = 21.08 cfs @ 12.25 hrs, Volume= 2.158 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description
13.169 71 __Meadow, non-grazed, HSG C
13.169 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
14 183 0.1000 2.21 Shallow Concentrated Flow, Segment ID: B-C

Short Grass Pasture Kv= 7.0 fps

0.9 392 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00" Z= 3.0 & 20.0 /' Top.W=23.00
n=0.030

0.3 557 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0"'/" Top.W=13.00'
n= 0.035

175 1,282 Total
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Summary for Subcatchment 1C: SC-1C

Runoff = 13.85cfs @ 12.94 hrs, Volume= 2.723 af, Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description
6.100 77 Woods, Good, HSG D
0.720 70  Woods, Good, HSG C
3.100 78 Meadow, non-grazed, HSG D
2.580 71 Meadow, non-grazed, HSG C
* 0.800 96 Gravel Road
13.300 77 Weighted Average
13.300 100.00% Pervious Area

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

45.0 150 0.0350 0.06 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
6.6 230 0.0133 0.58 Shallow Concentrated Flow, Segment ID: B-C
Woodland Kv= 5.0 fps
16.7 Direct Entry, Segment ID: C-D

68.3 380 Total
Summary for Subcatchment 1D: SC-1D

Runoff = 18.76 cfs @ 12.24 hrs, Volume= 1.880 af, Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Ill 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description
9.230 71 Meadow, non-grazed, HSG C
* 0.590 96 Gravel Road/Berm
* 0.800 78 Pond, Meadow HSG D
10.620 73 Weighted Average
10.620 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
1.2 159 0.1000 2.21 Shallow Concentrated Flow, Segment ID: B-C

Short Grass Pasture Kv= 7.0 fps
0.5 203 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00" D=1.00' Z=3.0 & 20.0 /' Top.W=23.00'
n=0.030
0.3 605 0.3300 28.92  520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
' Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00"
n=0.035
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16.9 1,117 Total
Summary for Subcatchment 1E: SC-1E

Runoff = 20.18 cfs @ 12.19 hrs, Volume= 1.831 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN  Description
10.495 71 Meadow, non-grazed, HSG C
> 0.250 96 Gravel Road/Berm
10.745 72 Weighted Average
10.745 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (f/ft)  (ft/sec) (cfs)
11.3 150 0.1000 0.22 Sheet Flow, Segment ID: A-B
' Grass: Dense n=0.240 P2=2.70"
0.9 150 0.1500 2.71 Shallow Concentrated Flow, Segment ID: B-C
Short Grass Pasture Kv=7.0 fps
0.2 93 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z=3.0 & 20.0 /" Top.W=23.00'
n=0.030
0.3 517 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00'
n= 0.035

12.7 910 Total
Summary for Subcatchment 1F: SC-1F

Runoff = 20.90cfs @ 12.99 hrs, Volume= 6.170 af, Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Hil 24-hr 25-yr Storm Rainfali=4.80"

Area (ac) CN Description
13.200 77 Woods, Good, HSG D
7.250 70 Woods, Good, HSG C
7.670 78 Meadow, non-grazed, HSG D
1.500 71 Meadow, non-grazed, HSG C
* 0.500 96 Gravel Road/Pad
* 0.600 98 Impervious / Structures
0.500 98 Paved roads w/curbs & sewers, HSG C
31.220 76 Weighted Average
30.120 96.48% Pervious Area
1.100 3.52% Impervious Area
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Tc Length Slope Velocity Capacity Description
{min) _ (feet) (fuft)  (ft/sec) (cfs)

20.5 100 0.0100 0.08 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
1.2 17 0.3300 023 Sheet Flow, Segment ID: B-C
Grass: Dense n=0.240 P2=2.70"
2.4 300 0.0190 2.07 Shallow Concentrated Flow, Segment ID: C-D
Grassed Waterway Kv=15.0 fps
246 1,649 0.0500 1.12 Shallow Concentrated Flow, Segment ID D-E
Woodland Kv= 5.0 fps
24.5 Direct Entry, Segment ID: E-F

732 2,066 Total
Summary for Subcatchment 1G: SC-1G

Runoff = 21.20cfs @ 12.19 hrs, Volume= 1.924 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-yr Storm Rainfall=4.80"

Area(ac) CN Description
10.860 71 Meadow, non-grazed, HSG C
* 0.430 96 Gravel Road/Berm
11.290 72 Weighted Average
11.290 100.00% Pervious Area

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

11.3 150 0.1000 0.22 Sheet Flow, Segment ID: A-B
Grass: Dense n=0.240 P2=2.70"
0.5 62 0.1000 2.21 Shallow Concentrated Flow, Segment ID: B-C
Short Grass Pasture Kv=7.0 fps
0.4 90 0.3300 4.02 Shallow Concentrated Flow, Segment ID: C-D

Short Grass Pasture Kv=7.0 fps

0.3 140 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=0.00' D=1.00' Z=3.0 & 20.0 /" Top.W=23.00'
n=0.030

0.2 415 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: E-F
Bot.W=5.00" D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035

12.7 857 Total
Summary for Subcatchment 1H: SC-1H

Runoff = 7.45cfs @ 12.21 hrs, Volume= 0.709 af, Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-yr Storm Rainfall=4.80"
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Area (ac) CN Description
1.830 71 Meadow, non-grazed, HSG C
1.200 96 Gravel Road/Berm
3.030 81 Weighted Average
3.030 100.00% Pervious Area

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

7.0 150 0.3300 0.36 Sheet Flow, Segment A-B
Grass: Dense n=0.240 P2=2.70"
8.4 609 0.0300 1.21 Shallow Concentrated Flow, Segment B-C

Short Grass Pasture Kv=7.0 fps

15.4 759 Total
Summary for Subcatchment 11: SC-1I

Runoff = 156.16 cfs @ 12.24 hrs, Volume= 1.530 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type [l 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description
9.334 71 Meadow, non-grazed, HSG C
9.334 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
11 146 0.1000 2.21 Shallow Concentrated Fiow, B-C

Short Grass Pasture Kv= 7.0 fps

0.5 218 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00' D=1.00' Z= 3.0 & 20.0 /' Top.W=23.00’
n=0.030

0.3 570 0.3300 2725 817.65 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00' D=2.00' Z=5.0"" Top.W=25.00'
n=0.035

16.8 1,084 Total
Summary for Subcatchment 1J: SC-1J

Runoff = 12.86 cfs @ 12.47 hrs, Volume= 1.695 af, Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 25-yr Storm Rainfail=4.80"
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Area (sf) CN Description

* 186,445 70 Woods, Good HSG C

85,939 71 Meadow, non-grazed, HSG C
* 16,377 96 Gravel Road/Pad
* 72,000 98 Pond water surface
360,761 77 Weighted Average
288,761 80.04% Pervious Area
72,000 19.96% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (fvft)  (ft/sec) (cfs)
30.8 100 0.0400 0.05 Sheet Flow, Segment ID: A-B
Woods: Dense underbrush n=0.800 P2=2.70"
1.7 123 0.0569 1.19 Shallow Concentrated Flow, Segment ID: B-C
Woodland Kv=5.0 fps
0.5 370 0.0189 12.43 801.88 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=2.00' D=3.00' Z=10.0 & 3.0 /' Top.W=41.00'
n=0.022 Earth, clean & straight
33.0 593 Total
Summary for Subcatchment 2A: SC-2A
Runoff = 33.02c¢fs @ 13.71 hrs, Volume= 9.952 af, Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description
27993 70 Woods, Good, HSG C
21.380 77 Woods, Good, HSG D
2790 71 Meadow, non-grazed, HSG C
* 0.380 98 Paved Area (New)
1.600 98 Existing Waterbody
54.143 74 Weighted Average
52.163 96.34% Pervious Area
1.980 3.66% Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feet) {ft/ft)  (ft/sec) (cfs)
47.9 150 0.0300 0.05 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
25.4 538 0.0200 0.35 Shallow Concentrated Flow, Segment B-C
Forest wiHeavy Litter Kv= 2.5 fps
375 534 0.0090 0.24 Shallow Concentrated Flow, Segment C-D
Forest wiHeavy Litter Kv= 2.5 fps
16.3 1,213 0.0080 1.32 52.99 Trap/Vee/Rect Channel Flow, Segment D-E
Bot.W=0.00" D=2.00' Z=10.0"/" Top.W=40.00'
n=0.100 Earth, dense brush, high stage
126.1 2,435 Total
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Summary for Subcatchment 2B: 2B

Runoff = 2234 cfs @ 12.26 hrs, Volume= 2.294 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-yr Storm Rainfall=4.80"

Area(ac) CN Description
13.996 71 _Meadow, non-grazed, HSG C
13.996 100.00% Pervious Area

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

14.9 150 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
1.4 187 0.1000 2.21 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

1.0 431 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00' D=1.00"' Z=3.0 & 20.0 /' Top.W=23.00'
n=0.030

0.3 450 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00" D=2.00' Z=2.0"/'" Top.W=13.00'
n=0.035

17.6 1,218 Total
Summary for Subcatchment 2C: 2C

Runoff = 492 cfs @ 13.12 hrs, Volume= 1.094 af, Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description
5.521 70 Woods, Good, HSG C
0.660 98 Water Surface, HSG C
6.181 73 Weighted Average
5.521 89.32% Pervious Area
0.660 10.68% Impervious Area

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

66.3 150 0.0133 0.04 Sheet Flow, A-B
Woods: Dense underbrush n=0.800 P2=2.70"
6.2 289 0.0242 0.78 Shallow Concentrated Flow, B-C
Woodland Kv=5.0 fps
8.2 263 0.0114 0.53 Shallow Concentrated Flow, C-D

Woodland Kv= 5.0 fps

80.7 702 Total
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Summary for Subcatchment 3: SC-3

Runoff = 100.29 cfs @ 15.24 hrs, Volume= 47.866 af, Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description

162.090 70 Woods, Good, HSG C
102.790 77 Woods, Good, HSG D
0.950 71 Meadow, non-grazed, HSG C
* 0.320 98 Paved Areas (New)
1.570 93 Paved roads w/open ditches, 50% imp, HSG D
0.280 93 Paved roads w/open ditches, 50% imp, HSG D
* 2.330 98 Existing Water Body
270.330 73 Weighted Average
266.755 98.68% Pervious Area
3.575 1.32% Impervious Area

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

56.3 150 0.0200 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
105.2 1,116 0.0050 0.18 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
78.7 3,069 0.65 Direct Entry, Segment C-D (STWC, 0.001)

240.2 4,335 Total
Summary for Subcatchment 4A: 4A

Runoff = 12.99cfs @ 12.08 hrs, Volume= 0.925 af, Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type 1l 24-hr 25-yr Storm Rainfall=4.80"

Area(ac) CN Description

0.740 89 Gravel roads, HSG C
1.955 74 >75% Grass cover, Good, HSG C

> 0.088 98 ROOF
1.497 71 Meadow, non-grazed, HSG C
0.238 98 Paved roads w/curbs & sewers, HSG C
4518 77 Weighted Average
4,192 02.78% Pervious Area
0.326 7.22% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)

3.5 150 0.0167 0.71 Sheet Flow, Segment A-B
n=0.023 P2=270"
0.8 159 0.0410 3.26 Shallow Concentrated Flow, Segment B-C
Unpaved Kv=16.1fps
0.8 70 0.0429 1.45 Shallow Concentrated Flow, Segment C-D

Short Grass Pasture Kv=7.0 fps

5.1 379 Total
Summary for Subcatchment 4B: 4B

Runoff = 5.65cfs @ 12.19 hrs, Volume= 0.511 af, Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description

1.040 70 Brush, Fair, HSG C

* 0.023 98 ROOF
0.640 89 Gravel roads, HSG C
0.387 74 >75% Grass cover, Good, HSG C
0.240 08 Paved roads wicurbs & sewers, HSG C
2.330 79 Weighted Average
2.067 88.71% Pervious Area
0.263 11.29% Impervious Area

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

0.4 24 0.0200 0.95 Sheet Flow, Segment AB
Smooth surfaces n=0.011 P2=2.70"

0.8 19 0.5000 0.41 Sheet Flow, Segment BC
Grass: Short n=0.150 P2=2.70"

11.9 584 0.0137 0.82 Shallow Concentrated Flow, Segment CD

Short Grass Pasture Kv=7.0 fps

0.1 40 0.0250 7.14 85.66 Trap/Vee/Rect Channel Flow, Segment DE
Bot.W=2.00" D=2.00' Z=2.0"/" Top.W=10.00'
n=0.035

13.2 667 Total
Summary for Subcatchment 4C: 4C

Runoff = 3.66cfs @ 12.21 hrs, Volume= 0.352 af, Depth= 3.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lil 24-hr 25-yr Storm Rainfall=4.80"
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Area (ac) CN Description
0.511 74 >75% Grass cover, Good, HSG C
0.070 98 Paved roads w/curbs & sewers, HSG C
* 0.250 98 Building/Concrete Slabs
* 0.456 91  Gravel Roads
1.287 86 Weighted Average
0.967 75.14% Pervious Area
0.320 24 .86% Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 61 0.0200 1.14 Sheet Flow, Segment A-B
Smooth surfaces n=0.011 P2=270"
10.5 61 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=2.70"
4.0 374 0.0107 1.55 Shallow Concentrated Flow, Grassed waterway
Grassed Waterway Kv= 15.0 fps
15.4 496 Total
Summary for Subcatchment 4D: 4D
Runoff = 13.92 cfs @ 12.46 hrs, Volume= 1.876 af, Depth= 3.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs

Type i 24-hr 25-yr Storm Rainfall=4.80"

Area{ac) CN __Description
0.453 89 Gravel roads, HSG C
* 2.133 91 Gravel
2.304 74 >75% Grass cover, Good, HSG C
* 1634 98 Pond
0.136 98 Paved roads w/curbs & sewers, HSG C
6.660 87 Weighted Average
4.890 73.42% Pervious Area
1.770 26.58% Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft) (ft/sec) (cfs)
18.0 125 0.0216 0.12 Sheet Flow, Segment A-B
Grass: Dense n=0.240 P2=270"
0.5 25 0.0520 0.78 Sheet Flow, Segment B-C
n=0.023 P2=2.70"
2.0 270 0.0190 2.22 Shallow Concentrated Flow, Segment C-D
Unpaved Kv=16.11ps
0.2 44 0.3300 4,02 Shallow Concentrated Flow, Segment D-E
Short Grass Pasture Kv=7.0 fps
2.0 102 0.0150 0.86 Shallow Concentrated Flow, Segment E-F
Short Grass Pasture Kv=7.0 fps
11.2 258 0.0030 0.38 Shallow Concentrated Flow, Segment F-G
Short Grass Pasture Kv= 7.0 fps
33.9 824 Total
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Summary for Subcatchment 4E: 4E

Runoff = 103.71cfs @ 15.07 hrs, Volume= 47.271 af, Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Storm Rainfall=4.80"

Area {ac) CN Description

152.615 77 Woods, Good, HSG D
91.360 70 Woods, Good, HSG C

* 3.940 98 Paved roads wicurbs & sewers,
247.915 75 Weighted Average
243.975 98.41% Pervious Area
3.940 1.59% Impervious Area

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

66.3 150 0.0133 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
127.0 2,625 0.0190 0.34 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
17.7 1,592 1.50 Direct Entry, Segment C-D (STWC,0.0031)
7.9 760 1.60 Direct Entry, Segment D-E (STWC,0.005)
6.7 963 2.40 Direct Entry, Segment E-F (STWC, 0.0125)

2256 6,090 Total
Summary for Subcatchment 4F: 4F

Runoff = 526 cfs @ 12.96 hrs, Volume= 1.066 af, Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Ili 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description

6.691 70 Woods, Good, HSG C
0.080 89 Gravel roads, HSG C o

6.771 70 Weighted Average

6.771 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft) (ft/sec) (cfs)
47.6 144 0.0280 0.05 Sheet Flow, A-B
Woods: Dense underbrush n=0.800 P2=2.70"
209 1,067 0.0290 0.85 Shallow Concentrated Flow, B-C
Woodland Kv= 5.0 fps
0.3 17 0.0210 0.97 19.47 Trap/Vee/Rect Channel Flow, C-D
Bot.W=4.00' D=2.00' Z=3.0'/ Top.W=16.00'
n= 0.250

68.8 1,228 Total
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Summary for Subcatchment 4G: 4G

Runoff = 20.57 cfs @ 12.25 hrs, Volume= 2.089 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type lll 24-hr 25-yr Storm Rainfall=4.80"

Area(ac) CN Description
12.750 71 __Meadow, non-grazed, HSG C
12.750 100.00% Pervious Area

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

10.6 98 0.0500 0.15 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
4.8 52 0.1000 0.18 Sheet Flow, B-C
Grass: Dense n=0.240 P2=2.70"
1.1 150 0.1000 2.21 Shallow Concentrated Flow, C-D

Short Grass Pasture Kv= 7.0 fps

0.3 133 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, D-E
Bot.W=0.00' D=1.00' Z= 3.0 & 20.0 '/ Top.W=23.00'
n=0.030

0.3 496 0.3300 28.92 520.47 Trap/Vee/Rect Channel Fiow, E-F
Bot.W=5.00" D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035

17.1 929 Total
Summary for Subcatchment 4H: 4H

Runoff = 6.28cfs @ 12.17 hrs, Volume= 0.557 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Storm Rainfall=4.80"

Area(ac) CN Description
3400 71 Meadow, non-grazed, HSG C
3.400 100.00% Pervious Area

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

6.5 75 0.1000 0.19 Sheet Flow, A-B

Grass: Dense n=0.240 P2=2.70"
4.0 75 0.3300 0.31 Sheet Flow, B-C

Grass: Dense n=0.240 P2=2.70"
0.6 150 0.3300 4.02 Shallow Concentrated Flow, C-D

Short Grass Pasture Kv=7.0 fps
0.7 285 0.0500 6.92 76.15 Trap/Vee/Rect Channel Flow, D-E
Bot.W=0.00' D=1.00" Z=2.0 & 20.0 '/ Top.W=22.00'
n=0.030 Short grass
0.1 238 0.3300 28.92 520.47 Trap/Vee/lRect Channel Fiow, E-F
Bot.W=5.00" D=2.00' Z=2.0"" Top.W=13.00'
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n= 0.035

11.9 823 Total
Summary for Subcatchment 4HA: 4HA

Runoff = 1.70cfs @ 12.10 hrs, Volume= 0.128 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description
0.780 71 Meadow, non-grazed, HSG C

0.780 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fuft)  (ft/sec) (cfs)
6.7 142 0.3300 0.35 Sheet Flow, A-B

Grass: Dense n=0.240 P2=2.70"
Summary for Subcatchment 4l: 4I

Runoff = 16.02 cfs @ 12.25 hrs, Volume= 1.627 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Storm Rainfall=4.80"

Area {(ac) CN Description
9.930 71 Meadow, non-grazed, HSG C
9.930 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ {feet) (ft/ft)  (ft/sec) (cfs)
14.9 150 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=270"
1.5 200 0.1000 2.21 Shaliow Concentrated Flow, B-C
Short Grass Pasture Kv=7.0 fps
04 290 0.0500 11.02  506.75 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00' D=2.00' Z=3.0& 20.0 /" Top.W=46.00'
n=0.030
0.3 442 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00" D=2.00' Z=2.0"/" Top.W=13.00'
n= 0.035

171 1,082 Total
Summary for Subcatchment 41A: 4IA

Runoff = 207cfs @ 12.10 hrs, Volume= 0.154 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-yr Storm Rainfall=4.80"
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Area (ac) CN Description
0.940 71 Meadow, non-grazed, HSG C
0.940 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
6.4 136 0.3333 0.35 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"

Summary for Subcatchment 4J: 4J

Runoff = 19.82cfs @ 12.25 hrs, Volume= 2.017 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description
12.310 71 Meadow, non-grazed, HSG C
12.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fft) _ (f/sec) (cfs)

14.9 150 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=2.70"
1.5 202 0.1000 2.21 Shallow Concentrated Flow, B-C

Short Grass Pasture Kv=7.0 fps

0.6 270 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, C-D
Bot.W=0.00" D=1.00' Z=3.0 &20.0 /' Top.W=23.00'
n=0.030

0.2 429 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, D-E
Bot.W=5.00" D=2.00' Z=2.0"/" Top.W=13.00'
n=0.035

17.2 1,051 Total
Summary for Subcatchment 4K: 4K

Runoff = 17.06 cfs @ 12.27 hrs, Volume= 1.781 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type 1l 24-hr 25-yr Storm Rainfall=4.80"

Area(ac) CN Description
10.870 71 Meadow, non-grazed, HSG C
10.870 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
{min)  (feet) (f/it)  (ft/sec) (cfs)

14.9 150 0.0500 0.17 Sheet Flow, Segment ID: A-B
Grass; Dense n=0.240 P2=2.70"
2.7 268 0.0555 1.65 Shallow Concentrated Flow, Segment ID: B-C

Short Grass Pasture Kv= 7.0 fps

0.6 267 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00" Z= 3.0 & 20.0 '/ Top.W=23.00'
n=0.030

0.2 410 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0'/' Top.W=13.00'
n=0.035

184 1,095 Total
Summary for Subcatchment 4L: 4L

Runoff = 13.04 cfs @ 12.21 hrs, Volume= 1.229 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type 11l 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description
7.500 71 Meadow, non-grazed, HSG C
7.500 100.00% Pervious Area

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

3.3 23 0.0500 0.12 Sheet Flow, Segment ID: A-B
Grass; Dense n=0.240 P2=2.70"
9.9 127 0.1000 0.21 Sheet Flow, Segment ID: B-C

Grass: Dense n=0.240 P2=2.70"

0.6 252 0.0500 6.94 79.81 Trap/Vee/Rect Channel Flow, Segment ID: C-D
Bot.W=0.00' D=1.00' Z=3.0 & 20.0 '/ Top.W=23.00'
n=0.030

0.3 494 0.3300 28.92 520.47 Trap/Vee/Rect Channel Flow, Segment ID: D-E
Bot.W=5.00' D=2.00' Z=2.0"/" Top.W=13.00
n=0.035

14.1 896 Total
Summary for Subcatchment 4M: 4M

Runoff = 598 cfs @ 12.75 hrs, Volume= 1.020 af, Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Hll 24-hr 25-yr Storm Rainfall=4.80"
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Area (ac) CN  Description
4.262 70 Woods, Good, HSG C
0.900 98 Water Surface, HSG C
0.190 89 Gravel roads, HSG C
5.352 75 Weighted Average
4.452 83.18% Pervious Area
0.900 16.82% Impervious Area

Tec Length Slope Velocity Capacity Description
(min) ___ (feet) (ft/ft) _ (ft/sec) (cfs)

459 150 0.0333 0.05 Sheet Flow, A-B
Woods: Dense underbrush n=0.800 P2=2.70"
7.5 474 0.0440 1.05 Shallow Concentrated Flow, B-C
Woodland Kv= 5.0 fps
0.1 18 0.3300 4.02 Shaliow Concentrated Flow, C-D

Short Grass Pasture Kv=7.0 fps

53.5 642 Total
Summary for Subcatchment 4N: 4N

Runoff = 243 cfs @ 12.45 hrs, Volume= 0.315 af, Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-yr Storm Rainfall=4.80"

Area (ac) CN Description
0.743 70 Woods, Good, HSG C
1.178 71 ___Meadow, non-grazed, HSG C

1.921 71 Weighted Average
1.921 100.00% Pervious Area

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

21.5 150 0.0200 0.12 Sheet Flow, A-B
Grass: Dense n=0.240 P2=270"
9.0 580 0.0233 1.07 Shallow Concentrated Fiow, B-C

Short Grass Pasture Kv=7.0 fps

30.5 730 Total
Summary for Subcatchment 40: 40

Runoff = 11.26 cfs @ 12.20 hrs, Volume= 1.044 af, Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 25-yr Storm Rainfall=4.80"
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Area (ac) CN Description
3.900 70 Brush, Fair, HSG C
* 0.800 98 Paved and Gravel Shoulder
* 0.400 98 Detention Pond 10
5.100 77 Weighted Average
3.900 76.47% Pervious Area
1.200 23.53% Impervious Area

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

3.3 55 0.3000 0.28 Sheet Flow, SEGMENT AB
Grass: Dense n=0.240 P2=2.70"

4.0 289 0.0300 1.21 Shallow Concentrated Flow, SEGMENT BC
Short Grass Pasture Kv= 7.0 fps

6.9 319 0.0120 0.77 Shallow Concentrated Flow, SEGMENT CD

Short Grass Pasture Kv= 7.0 fps

14.2 663 Total
Summary for Subcatchment 5: SC-5

Runoff = 17.74 cfs @ 14.70 hrs, Volume= 7.107 af, Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Type Il 24-hr .25-yr Storm Rainfall=4.80"

Area (ac) CN Description
7.260 70 Woods, Good, HSG C
28.410 77 Woods, Good, HSG D
0.290 93 Paved roads w/open ditches, 50% imp, HSG D
35.960 76 Weighted Average
35.815 99.60% Pervious Area
0.145 0.40% Impervious Area

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

66.9 150 0.0130 0.04 Sheet Flow, Segment A-B
Woods: Dense underbrush n=0.800 P2=2.70"
122.7 1,930 0.0110 0.26 Shallow Concentrated Flow, Segment B-C
Forest w/Heavy Litter Kv= 2.5 fps
2.5 275 1.80 Direct Entry, Segment C-D (STWC, 0.007)

1921 2,355 Total
Summary for Subcatchment P1A: SC-P1A

Runoff = 7.72cfs @ 12.00 hrs, Volume= 0.514 af, Depth= 4.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Type lil 24-hr 25-yr Storm Rainfall=4.80"
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Area (sf) CN Description
* 49,872 98 Pond and Liner
1,012 89 Gravel roads, HSG C
14,516 79__ Pasture/grassland/range, Fair, HSG C
65,400 94 Weighted Average
15,628 23.74% Pervious Area
49,872 76.26% Impervious Area

Summary for Reach 1R: DP-10 DITCH 1

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth= 1.97" for 25-yr Storm event
Inflow = 1817 cfs @ 12.31 hrs, Volume= 2.017 af )
Outflow = 19.11cfs @ 12.32 hrs, Volume= 2.017 af, Atten=0%, Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.65 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.24 fps, Avg. Travel Time= 1.4 min

Peak Storage= 531 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.71'
Bank-Full Depth= 2.00' Flow Area= 20.0 sf, Capacity= 128.49 cfs

6.00' x 2.00" deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width= 14.00'
Length=101.0' Slope= 0.0079 /'

Inlet Invert= 212.30", Outlet Invert=211.50'

Summary for Reach 2R: E2C-DP9

Inflow Area = 5.805 ac, 11.13% Impervious, Inflow Depth= 2.64" for 25-yr Storm event
Inflow = 1653 cfs @ 12.09 hrs, Volume= 1.277 af
Outflow = 14.74 c¢fs @ 12.15 hrs, Volume= 1.277 af, Atten=5%, Lag= 3.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 4.87 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 1.49 fps, Avg. Travel Time= 6.6 min

Peak Storage= 1,827 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 3.00" Flow Area= 39.0 sf, Capacity= 488.04 cfs

4.00' x 3.00" deep channel, n=0.022 Earth, clean & straight
Side Slope Z-value= 3.0/ Top Width= 22.00'

Length= 590.0' Slope= 0.0169 /'

Inlet Invert= 200.00°, Outlet Invert=190.00'
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Summary for Reach 3R: Overland Flow

Inflow Area = 20.700 ac, 1.27% Impervious, Inflow Depth = 2.04" for 25-yr Storm event
Inflow = 29.11cfs @ 12.40 hrs, Volume= 3.521 af
Outflow = 29.07 cfs @ 12.41 hrs, Volume= 3.521 af, Atten=0%, Lag=0.5 min

Routing by Stor-Ind+Trans method, Time Span=0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 9.99 fps, Min. Travel Time= 0.3 min
Avg. Velocity =9.99 fps, Avg. Travel Time= 0.3 min

Peak Storage= 490 cf @ 12.41 hrs
Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity=119.87 cfs

Custom stage-perimeter table, n=0.035 Earth, dense weeds
100 Intermediate values determined by Multi-point interpolation
Length= 168.0' Slope= 0.0554 /'

Inlet Invert= 201.30", Outlet Invert=192.00°

Depth End Area  Perim. Storage Discharge
{feet) (sg-ft) (feet) {cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
2.00 12.0 12.0 2,016 119.87

Summary for Reach 4HR-A: EAST PD - 4

Inflow Area = 0.780 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 1.70cfs @ 12.10 hrs, Volume= 0.128 af
Outflow = 1.60cfs @ 12.16 hrs, Volume= 0.128 af, Atten=6%, Lag= 3.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.98 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 0.97 fps, Avg. Travel Time= 4.9 min

Peak Storage= 158 ¢f @ 12.12 hrs
Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 119.08 cfs
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2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0'/" Top Width=10.00'
Length=288.0' Slope=0.0247 '

Inlet Invert= 209.00', Outlet Invert= 201.90’

Summary for Reach 4HR-B: EASTPD - 5

Inflow Area = 4.180 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
inflow = 7.49cfs @ 12.18 hrs, Volume= 0.685 af
Outflow = 7.36cfs @ 12.22 hrs, Volume= 0.685 af, Atten=2%, Lag= 2.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 5.84 fps, Min. Travel Time= 1.2 min
Avg. Velocity = 1.74 fps, Avg. Travel Time= 4.1 min

Peak Storage= 545 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.44'
Bank-Full Depth= 2.00" Flow Area= 12.0 sf, Capacity= 158.67 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0"/" Top Width=10.00'
Length=425.0' Slope=0.0438"/"

Inlet Invert= 201.90°, Outlet Invert= 183.30'

Summary for Reach 4IR-A: EAST PD - 2

Inflow Area = 0.940 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 207 cfs @ 12.10 hrs, Volume= 0.154 af
Outflow = 194 cfs @ 12.16 hrs, Volume= 0.154 af, Atten=6%, Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.82 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 0.92 fps, Avg. Travel Time= 6.0 min

Peak Storage= 231 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 100.55 cfs
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2.00" x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0'/" Top Width=10.00'
Length= 330.0' Slope=0.0176"/"

Inlet Invert= 218.70", Outlet Invert= 212.90’

Summary for Reach 4IR-B: EAST PD - 3

inflow Area = 10.870 ac, 0.00% Impervious, inflow Depth = 1.97" for 25-yr Storm event
Inflow = 17.71cfs @ 12.24 hrs, Volume= 1.781 af
Outflow = 17.60 cfs @ 12.26 hrs, Volume= 1.781 af, Atten=1%, Lag=1.1 min

Routing by Stor-ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.84 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 2,03 fps, Avg. Travel Time=1.7 min

Peak Storage= 638 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.83'
Bank-Full Depth=2.00"' Flow Area= 12.0 sf, Capacity=113.47 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width=10.00'
Length=210.0' Slope=0.0224 "/

Inlet Invert= 212.20', Outlet Invert= 207.50'

Summary for Reach 4JR: EASTPD 1

inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 19.82cfs @ 12.25 hrs, Volume= 2.017 af
Outflow = 19.70cfs @ 12.27 hrs, Volume= 2.017 af, Atten=1%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.56 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 2.19 fps, Avg. Travel Time= 1.4 min

Peak Storage= 653 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.93'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 101.85 cfs
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2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0"/" Top Width= 10.00'
Length=183.0' Slope=0.0180"/'

Inlet Invert= 222.00', Qutlet Invert=218.70'

Summary for Reach 4R: DP-10 DITCH 3

Inflow Area = 23.180 ac, 0.00% Impervious, Inflow Depth= 1.97" for 25-yr Storm event
Inflow = 35.39cfs @ 12.33 hrs, Volume= 3.798 af
Outflow = 35.24 cfs @ 12.34 hrs, Volume= 3.798 af, Atten= 0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 9.15 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 3.34 fps, Avg. Travel Time= 1.3 min

Peak Storage= 1,005 cf @ 12.33 hrs
Average Depth at Peak Storage= 0.98'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 162.94 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0"/" Top Width= 10.00'
Length=260.0' Slope= 0.0462 '/

inlet Invert= 191.00'", Qutlet Invert=179.00'

Summary for Reach 5R: NORTH PD-1

Inflow Area = 12.750 ac, 0.00% !Impervious, Inflow Depth = 1.97" for 25-yr Storm event
inflow = 20.57 cfs @ 12.25 hrs, Volume= 2.089 af
Outflow = 20.17cfs @ 12.32 hrs, Volume= 2.089 af, Atten=2%, Lag=4.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity=6.71 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 2.45 fps, Avg. Travel Time= 6.4 min

Peak Storage= 2,816 ¢f @ 12.28 hrs
Average Depth at Peak Storage= 0.82'
Bank-Full Depth=2.00' Flow Area= 12.0 sf, Capacity= 131.18 cfs
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2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0'/" Top Width=10.00'
Length=936.0' Slope=0.0299 '/

Inlet Invert= 210.00', Outlet Invert= 182.00'

Summary for Reach 6R: NORTH PD-2

Inflow Area = 13.996 ac, 0.00% Impervious, Inflow Depth= 1.97" for 25-yr Storm event
inflow = 21.89cfs @ 12.28 hrs, Volume= 2.294 of
Outflow = 21.59cfs @ 12.33 hrs, Volume= 2.294 af, Atten= 1%, Lag= 2.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 4.22 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 1.64 fps, Avg. Travel Time= 3.7 min

Peak Storage= 1,884 ¢f @ 12.30 hrs
Average Depth at Peak Storage= 1.18'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity=67.70 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0"" Top Width= 10.00'
Length= 364.0' Slope=0.0080 '/

Inlet Invert= 202.90', Outlet Invert= 200.00’

Summary for Reach 7R: DP-10R

Inflow Area = 28.280 ac, 4.24% Impervious, Inflow Depth > 1.85" for 25-yr Storm event
Inflow = 18.32cfs @ 12.75 hrs, Volume= 4.357 af
Outflow = 15.92 cfs @ 12.96 hrs, Volume= 4,356 af, Atten= 13%, Lag= 12.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 3.56 fps, Min. Travel Time= 5.3 min
Avg. Velocity = 0.70 fps, Avg. Travel Time= 27.0 min

Peak Storage= 5,071 ¢f @ 12.87 hrs
Average Depth at Peak Storage= 0.93'
Bank-Full Depth= 2.00' Flow Area= 16.0 sf, Capacity= 88.21 cfs
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2.00" x 2.00" deep channel, n=0.045 Winding stream, pools & shoals
Side Slope Z-value= 3.0/ Top Width= 14.00'

Length=1,130.0" Slope=0.0248 '/

Inlet Invert= 170.00", Outlet Invert= 142.00'

Summary for Reach 8R: EAST PD - 6

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth= 1.97" for 25-yr Storm event
Inflow = 17.06 cfs @ 12.27 hrs, Volume= 1.781 af
Outflow = 16.80 cfs @ 12.32 hrs, Volume= 1.781 af, Atten=2%, Lag= 3.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 3.20 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 0.98 fps, Avg. Travel Time= 6.1 min

Peak Storage= 1,899 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.80'
Bank-Full Depth=1.00' Flow Area= 7.0 sf, Capacity= 25.35 cfs

5.00' x 1.00" deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width= 9.00'
l.ength=360.0' Slope=0.0056 /'

Inlet Invert= 222.00°, Outlet Invert=220.00'

Summary for Reach 9R: LEVEL SPREADER DISCHARGE

Inflow Area = 33.165 ac, 8.08% Iimpervious, Inflow Depth> 1.61" for 25-yr Storm event
Inflow = 2.04cfs @ 18.50 hrs, Volume= 4.456 af
Oufflow = 2.04cfs @ 19.12 hrs, Volume= 4.450 af, Atten=0%, Lag= 37.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs / 3
Max. Velocity= 0.22 fps, Min. Travel Time= 20.5 min
Avg. Velocity = 0.09 fps, Avg. Travel Time= 48.7 min

Peak Storage= 2,507 ¢f @ 18.78 hrs
Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 1.00' Flow Area= 30.0 sf, Capacity= 11.46 cfs
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20.00' x 1.00" deep channel, n=0.800 Sheet flow: Woods+dense brush
Side Slope Z-value=10.0 '/ Top Width= 40.00’

Length=273.0' Slope=0.0623 '/

Inlet Invert= 180.00°, Outlet invert= 163.00'

Summary for Reach 10R: Ditch 4B1

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 16.45cfs @ 12.37 hrs, Volume= 1.781 af
Outflow = 16.25cfs @ 12.41 hrs, Volume= 1.781 af, Atten= 1%, Lag=2.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.01 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 1.43 fps, Avg. Travel Time= 4.1 min

Peak Storage= 1,436 ¢f @ 12.39 hrs
Average Depth at Peak Storage= 1.01'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 70.02 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value=2.0""" Top Width=10.00’
Length=352.0' Slope=0.0085"/"

Inlet Invert= 213.50', Outlet Invert=210.50"

Summary for Reach 11R: DP-11R

Inflow Area = 22.282 ac, 4.04% Impervious, Inflow Depth > 1.96" for 25-yr Storm event
Inflow = 1.42cfs @ 18.07 hrs, Volume= 3.639 af
Qutflow = 142cfs @ 18.39 hrs, Volume= 3.638 af, Atten=0%, Lag= 19.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.57 fps, Min. Travel Time= 11.1 min
Avg. Velocity = 0.70 fps, Avg. Travel Time= 24.9 min

Peak Storage= 950 cf @ 18.20 hrs
Average Depth at Peak Storage= 0.31'
Bank-Full Depth= 2.00" Flow Area= 16.0 sf, Capacity= 71.30 cfs
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2.00' x 2.00' deep channel, n=0.045

Side Slope Z-value= 3.0 /' Top Width= 14.00'
Length= 1,050.0' Slope=0.0162 "/

Inlet Invert= 158.00", Outlet Invert= 141.00'

Summary for Reach 12R: 4FR

inflow Area = 6.771 ac, 0.00% Impervious, Inflow Depth = 1.89" for 25-yr Storm event
Inflow = 521cfs @ 13.04 hrs, Volume= 1.066 af
Outflow = 499 cfs @ 13.40 hrs, Volume= 1.066 af, Atten= 4%, Lag=21.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 2.07 fps, Min. Travel Time= 12.2 min
Avg. Velocity = 0.73 fps, Avg. Travel Time= 34.9 min

Peak Storage= 3,665 cf @ 13.20 hrs
Average Depth at Peak Storage= 0.62'
Bank-Full Depth= 2.00' Flow Area= 16.0 sf, Capacity= 64.21 cfs

2.00' x 2.00' deep channel, n=0.045

Side Slope Z-value= 3.0 /' Top Width= 14.00'
Length=1,523.0' Slope=0.0131""

Inlet Invert= 161.00', Outlet Invert= 141.00'

Summary for Reach 13R: Ex Ditch

Inflow Area = 18.370 ac, 0.00% Impervious, Inflow Depth= 1.97" for 25-yr Storm event
Inflow = 2642 cfs @ 12.35 hrs, Volume= 3.010 af
Outflow = 26.19cfs @ 12.37 hrs, Volume= 3.010 af, Atten=1%, Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 5.06 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.83 fps, Avg. Travel Time= 2.0 min

Peak Storage= 1,173 cf @ 12.36 hrs
Average Depth at Peak Storage= 1.19'
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 81.05 cfs
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2.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=2.0"/" Top Width= 10.00'
Length= 225.0' Slope=0.0164"/"

Inlet Invert= 209.70', Outlet Invert=206.00'

Summary for Reach 14R: DP-10 DITCH 2

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 19.00 cfs @ 12.34 hrs, Volume= 2.017 af
Outflow = 18.85cfs @ 12.37 hrs, Volume= 2.017 af, Atten=1%, Lag= 1.8 min

Routing by Stor-ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.05 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 2.71 fps, Avg. Travel Time= 2.7 min

Peak Storage= 1,168 ¢f @ 12.35 hrs
Average Depth at Peak Storage= 0.76'
Bank-Full Depth=2.00' Flow Area= 12.0 sf, Capacity= 143.33 cfs

2.00' x 2.00' deep channel, n=0.025

Side Slope Z-value= 2.0/ Top Width= 10.00'
Length=434.0' Slope=0.0357 '/

Inlet Invert= 209.00', Qutlet Invert= 193.50'

Summary for Reach AP1: AP-1

Inflow Area = 135.571 ac, 2.88% Impervious, Inflow Depth = 1.69" for 25-yr Storm event
Inflow = 68.29 cfs @ 13.48 hrs, Volume= 19.050 af
Outflow = 68.29 cfs @ 13.48 hrs, Volume= 19.050 af, Atten= 0%, Lag=0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
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Summary for Reach AP2: ANALYSIS POINT #2

Inflow Area = 74.320 ac, 3.55% Impervious, Inflow Depth = 213" for 25-yr Storm event
Inflow = 33.15cfs @ 13.73 hrs, Volume= 13.180 af
Outflow = 33.15cfs @ 13.73 hrs, Volume= 13.180 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs

Summary for Reach AP3: ANALYSIS POINT #3

Inflow Area = 270.330 ac, 1.32% Impervious, Inflow Depth = 2.12" for 25-yr Storm event
Inflow = 100.29cfs @ 15.24 hrs, Volume= 47.866 af
Outflow = 100.29 cfs @ 15.24 hrs, Volume= 47.866 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs

Summary for Reach AP4: AP4

Inflow Area = 340.334 ac, 2.56% Impervious, Inflow Depth > 2.15" for 25-yr Storm event
Inflow = 11252 cfs @ 15.04 hrs, Volume= 61.081 af
Outflow = 11252 cfs @ 15.04 hrs, Volume= 61.081 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs

Summary for Reach AP5: ANALYSIS POINT #5

Inflow Area = 35.960 ac, 0.40% Impervious, Inflow Depth = 237" for 25-yr Storm event
Inflow = 17.74 cfs @ 14.70 hrs, Volume= 7.107 af
QOutflow = 17.74 cfs @ 14.70 hrs, Volume= 7.107 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs

Summary for Reach E2R2: E2R2

Inflow Area = 1.921 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 243 cfs @ 12.46 hrs, Volume= 0.315 af
QOutfiow = 0.53cfs @ 16.57 hrs, Volume= 0.315 af, Atten=78%, Lag= 246.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.38 fps, Min. Travel Time= 189.0 min
Avg. Velocity = 0.15 fps, Avg. Travel Time=470.8 min

Peak Storage= 6,027 ¢f @ 13.43 hrs
Average Depth at Peak Storage= 0.11"
Bank-Full Depth= 2.00' Flow Area=64.0 sf, Capacity= 132.12 cfs

12.00' x 2.00' deep channel, n=0.080

Side Slope Z-value=10.0"/" Top Width= 52.00'
Length=4,356.0' Slope= 0.0094 '/

inlet Invert= 182.00', Outlet Invert= 141.00'
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Summary for Reach E2R3: REACH TO AP

Inflow Area = 33.165ac, 8.08% Impervious, Inflow Depth > 1.61" for 25-yr Storm event
Inflow = 2.04cfs @ 19.12 hrs, Volume= 4.450 af
Outflow = 2.03cfs @ 20.00 hrs, Volume= 4.443 af, Atten=0%, Lag=52.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.32 fps, Min. Travel Time= 27.5 min
Avg. Velocity = 0.62 fps, Avg. Travel Time= 58.6 min

Peak Storage= 3,358 cf @ 19.54 hrs
Average Depth at Peak Storage= 0.46'
Bank-Full Depth= 2.00' Flow Area= 16.0 sf, Capacity= 48.12 cfs

2.00' x 2.00' deep channel, n=0.045 Winding stream, pools & shoals
Side Slope Z-value= 3.0 /' Top Width= 14.00'

Length=2,170.0' Slope=0.0074"/'

Inlet Invert= 158.00', Outlet Invert= 142.00'

Summary for Reach E2R4: Reach to AP

Inflow Area = 92.419 ac, 5.17% Impervious, Inflow Depth > 1.79" for 25-yr Storm event
Infiow = 20.22 cfs @ 12.99 hrs, Volume= 13.818 af
Outflow = 17.37 cfs @ 13.49 hrs, Volume= 13.809 af, Atten= 14%, Lag= 29.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.19 fps, Min. Travel Time= 13.5 min
Avg. Velocity = 0.35 fps, Avg. Travel Time= 45.2 min

Peak Storage= 14,050 cf @ 13.26 hrs
Average Depth at Peak Storage= 0.75'
Bank-Full Depth= 2.00' Flow Area= 64.0 sf, Capacity= 131.94 cfs

12.00' x 2.00' deep channel, n=0.080

Side Slope Z-value= 10.0 /' Top Width= 52.00'
Length=963.0' Slope= 0.0094"/

Inlet Invert= 142.00°, Outlet Invert= 132.96'
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Summary for Reach R-1D: Reach R-1D

Inflow Area = 34.624 ac, 3.31% Impervious, Inflow Depth= 1.41" for 25-yr Storm event
Inflow = 7.74 cfs @ 13.03 hrs, Volume= 4.068 af
Outflow = 7.74cfs @ 13.13 hrs, Volume= 4.068 af, Atten=0%, Lag= 5.9 min

Routing by Stor-ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.81 fps, Min. Travel Time= 3.4 min
Avg. Velocity = 0.31 fps, Avg. Travel Time=19.7 min

Peak Storage= 1,580 cf @ 13.07 hrs
Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 1.00" Flow Area= 20.0 sf, Capacity= 67.93 cfs

10.00' x 1.00" deep channel, n=0.060

Side Slope Z-value=10.0"/" Top Width= 30.00'
Length=370.0" Slope=0.0324 "/

Inlet Invert= 159.00°, Outlet Invert= 147.00'

Summary for Reach R-1E: LEVEL SPREADER R-1E

Inflow Area = 10.745 ac, 0.00% Impervious, Inflow Depth= 2.06" for 25-yr Storm event
Inflow = 9.55cfs @ 12.50 hrs, Volume= 1.847 af
Qutflow = 9.54cfs @ 12.54 hrs, Volume= 1.847 af, Atten=0%, Lag= 2.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.26 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 0.57 fps, Avg. Travel Time= 6.1 min

Peak Storage= 887 cf @ 12.51 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 1.00' Flow Area= 26.0 sf, Capacity= 135.95 cfs

16.00' x 1.00' deep channel, n=0.060

Side Slope Z-value=10.0""" Top Width= 36.00'
Length=210.0' Slope= 0.0690 /'

Inlet Invert= 161.50', Outlet Invert=147.00'
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Summary for Reach R-1F: Reach R-1F

inflow Area = 22.602 ac, 7.31% Impervious, Inflow Depth= 0.00" for 25-yr Storm event
Inflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00°
Bank-Full Depth= 1.00' Flow Area= 20.0 sf, Capacity= 49.21 cfs

10.00' x 1.00' deep channel, n=0.060

Side Slope Z-value= 10.0 /" Top Width= 30.00'
Length=940.0' Slope=0.0170"

Inlet Invert= 167.50', Qutlet Invert=151.50'

¥
Summary for Reach R-1H: LEVEL SPREADER R-1H
inflow Area = 3.030 ac, 0.00% Impervious, Inflow Depth = 2.81" for 25-yr Storm event
Inflow = 728 cfs @ 12.25 hrs, Volume= 0.709 af
Outflow = 717 cfs @ 12.28 hrs, Volume= 0.709 af, Atten=2%, Lag=2.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.19 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 0.64 fps, Avg. Travel Time= 4.5 min

Peak Storage= 562 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 1.00" Flow Area= 44.0 sf, Capacity= 411.95 cfs

34.00' x 1.00' deep channel, n=0.030

Side Slope Z-value=10.0 /' Top Width= 54.00'
Length=170.0' Slope= 0.0471"/'

Inlet Invert= 182.00', Qutlet Invert= 174.00'
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Summary for Reach R-2F: Reach R2-F

Inflow Area = 22.602ac, 7.31% Impervious, Inflow Depth = 0.00" for 25-yr Storm event
Inflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00°
Bank-Full Depth= 2.00" Flow Area= 60.0 sf, Capacity= 151.21 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 /' Top Width= 50.00'
Length=735.0" Slope= 0.0020 '/

Inlet Invert= 151.50", Qutlet Invert= 150.00'

I
Summary for Reach R1: Reach 1
Inflow Area = 112.491 ac, 3.46% Impervious, Inflow Depth = 1.58" for 25-yr Storm event
inflow = 52.38 cfs @ 13.38 hrs, Volume= 14.808 af
Outflow = 52,01 cfs @ 13.58 hrs, Volume= 14.808 af, Atten=1%, Lag= 11.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.73 fps, Min. Travel Time= 6.7 min
Avg. Velocity = 0.24 fps, Avg. Travel Time= 49.5 min

Peak Storage= 21,013 ¢f @ 13.46 hrs
Average Depth at Peak Storage= 1.30’
Bank-Full Depth= 2.00" Flow Area= 60.0 sf, Capacity= 132.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 /' Top Width= 50.00'
Length=700.0' Slope=0.0016"/'

Inlet Invert= 146.30", Outlet Invert= 145.20"
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Summary for Reach R1B: LF TOE DITCH

Inflow Area = 13.169 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 21.08cfs @ 12.25 hrs, Volume= 2.158 af
Outflow = 20.70cfs @ 12.31 hrs, Volume= 2.158 af, Atten= 2%, Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 4.66 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 1.75 fps, Avg. Travel Time= 5.1 min

Peak Storage= 2,407 cf @ 12.28 hrs

Average Depth at Peak Storage= 1.07"

Defined Flood Depth= 2.00' Flow Area= 12.0 sf, Capacity= 79.00 cfs
Bank-Full Depth= 2.00' Flow Area= 12.0 sf, Capacity= 79.00 cfs

2.00' x 2.00' deep channel, n=0.040 Winding stream, pools & shoals
Side Slope Z-value= 2.0/ Top Width=10.00'

Length= 540.0' Slope=0.0278 "/

Inlet Invert= 181.00", Outlet Invert= 166.00'

Summary for Reach R2: Reach 2

Inflow Area = 64.567 ac, 4.26% Impervious, Inflow Depth= 1.49" for 25-yr Storm event
Inflow = 36.10cfs @ 13.19 hrs, Volume= 8.017 af
Outflow = 3521 cfs @ 13.49 hrs, Volume= 8.017 af, Atten=2%, Lag=17.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.71 fps, Min. Travel Time= 10.3 min
Avg. Velocity = 0.44 fps, Avg. Travel Time= 39.7 min

Peak Storage= 21,682 cf @ 13.32 hrs
Average Depth at Peak Storage= 1.02'
Bank-Full Depth= 2.00' Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 /" Top Width= 50.00'
Length=1,050.0' Slope= 0.0020 /'

Inlet Invert= 148.40", Outlet Invert= 146.30'
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Summary for Reach R2A: Reach 2A

Inflow Area = 20.177 ac, 3.27% Impervious, Inflow Depth > 1.92" for 25-yr Storm event
inflow = 2.44 cfs @ 15.88 hrs, Volume= 3.228 af
Outflow = 2.38cfs @ 17.79 hrs, Volume= 3.227 af, Atten= 2%, Lag=114.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 0.57 fps, Min. Travel Time= 57.1 min
Avg. Velocity = 0.25 fps, Avg. Travel Time= 131.9 min

Peak Storage= 8,164 cf @ 16.84 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 2.00' Flow Area= 450.0 sf, Capacity= 1,358.84 cfs

25.00' x 2.00' deep channel, n=0.060

Side Slope Z-value=100.0 /' Top Width= 425.00'
Length=1,960.0' Slope=0.0138 "/

Inlet Invert= 179.00', Outlet Invert= 152.00'

Summary for Reach R3: Reach 3

Inflow Area = 53.822 ac, 5.11% Impervious, inflow Depth = 1.38" for 25-yr Storm event
Inflow = 29.90cfs @ 12.99 hrs, Volume= 6.170 af
Oufflow = 29.33cfs @ 13.24 hrs, Volume= 6.170 af, Atten=2%, Lag=15.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs
Max. Velocity= 1.62 fps, Min. Travel Time= 8.2 min
Avg. Velocity = 0.52 fps, Avg. Travel Time= 25.5 min

Peak Storage= 14,458 ¢f @ 13.11 hrs
Average Depth at Peak Storage= 0.93'
Bank-Full Depth= 2.00' Flow Area= 60.0 sf, Capacity= 149.69 cfs

10.00' x 2.00' deep channel, n=0.030

Side Slope Z-value=10.0 '/ Top Width= 50.00
Length=800.0' Slope=0.0020 /'

Inlet Invert= 150.00", Outlet invert= 148.40"
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Summary for Reach R5a: Grass Lined Ditch

Inflow Area = 9.334 ac, 0.00% Impervious, Inflow Depth= 1.97" for 25-yr Storm event
Inflow = 156.16 cfs @ 12.24 hrs, Volume= 1.530 af
Outflow = 15.08 cfs @ 12.26 hrs, Volume= 1.530 af, Atten=1%, Lag=0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.83 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 2.38 fps, Avg. Travel Time= 1.4 min

Peak Storage= 444 c¢f @ 12.25 hrs
Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 3.00" Flow Area= 30.0 sf, Capacity= 572.96 cfs

4.00" x 3.00' deep channel, n=0.025

Side Slope Z-value=2.0"/" Top Width= 16.00'
Length= 200.0' Slope=0.0500"/"

Inlet Invert= 176.00', Outlet Invert= 166.00'

Summary for Pond 1P: Culvert - 4JB & FJC

inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
inflow = 19. 11 cfs @ 12.32 hrs, Volume= 2.017 af

Outflow = 19.00cfs @ 12.34 hrs, Volume= 2.017 af, Atten=1%, Lag=1.2 min
Primary = 19.00cfs @ 12.34 hrs, Volume= 2.017 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=211.64' @ 12.34 hrs Surf.Area= 1,107 sf Storage= 944 cf

Plug-Flow detention time= 0.8 min calculated for 2.017 af (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 861.9 - 861.1)

Volume Invert Avail.Storage _ Storage Description
#1 210.00' 3,853 cf Custom Stage Data (Prismatic)Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
{feet) (sg-ft) {cubic-feet) {cubic-feet)

210.00 43 0 0

212.00 1,340 1,383 1,383

213.00 3,600 2,470 3,853
Device Routing invert Outlet Devices

#1  Primary 210.00' 24.0" Round Culvert X 2.00

L=73.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 210.00' / 209.00' S=0.0137 /' Cc= 0.900
n=0.011, Flow Area= 3.14 sf

Primary OutFlow Max=18.92 cfs @ 12.34 hrs HW=211.64" (Free Discharge)
*_1=Culvert (Inlet Controls 18.92 cfs @ 3.44 fps)

Summary for Pond 41AC: Culvert - 4l1A

Inflow Area = 0.940 ac, 0.00% Impervious, Inflow Depth= 1.97" for 25-yr Storm event
Inflow = 194 cfs @ 12.16 hrs, Volume= 0.154 af

Outflow = 1.82cfs @ 12.20 hrs, Volume= 0.154 af, Atten=6%, Lag=2.4 min
Primary = 1.82cfs @ 12.20 hrs, Volume= 0.154 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=213.60' @ 12.20 hrs Surf.Area= 614 sf Storage= 302 cf

Plug-Flow detention time= 5.8 min calculated for 0.154 af (100% of inflow)
Center-of-Mass det. time= 5.8 min ( 859.6 - 853.8 )

Volume Invert Avail.Storage _ Storage Description
#1 212.90' 1,559 ¢f 2.00'W x 125.00'L. x 2.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices
#1  Primary 212.90' 18.0" Round Culvert - 41A

L=40.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 212.90'/ 212.20" S=0.0175'" Cc=0.900
n=0.011, Flow Area= 1.77 sf

Primary OutFlow Max=1.82 cfs @ 12.20 hrs HW=213.60' (Free Discharge)
1=Culvert - 4lA (Inlet Controls 1.82 cfs @ 2.25 fps)

Summary for Pond 8P: Ex Pond

Inflow Area = 28.280 ac, 4.24% Impervious, Inflow Depth > 1.88" for 25-yr Storm event
Inflow = 16.88 cfs @ 12.75 hrs, Volume= 4.425 af

Outflow = 18.32cfs @ 12.75 hrs, Volume= 4.357 af, Atten= 0%, Lag=0.1 min
Primary = 18.32cfs @ 12.75 hrs, Volume= 4.357 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=172.57' @ 12.75 hrs Surf.Area= 4,500 sf Storage= 4,765 cf

Plug-Flow detention time= 123.8 min calculated for 4.355 af (98% of inflow)
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Center-of-Mass det. time= 15.8 min ( 1,420.6 - 1,404.8 )

Volume Invert Avail.Storage  Storage Description
#1 171.20' 4,765 cf Custom Stage Data (Prismatic)Listed below (Recaic)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) {cubic-feet)
171.20 3,900 0 0
172.00 4,600 3,400 3,400
172.30 4,500 1,365 4,765
Device Routing Invert Qutlet Devices
#1  Primary 171.90' 12.0’long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=18.31 cfs @ 12.75 hrs HW=172.57' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 18.31 cfs @ 2.28 fps)

Summary for Pond C-2B-A: Culvert - 2BA

inflow Area = 13.996 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 2234 cfs@ 12.26 hrs, Volume= 2.294 af

Outflow = 21.89cfs @ 12.28 hrs, Volume= 2.294 af, Atten=2%, Lag=1.7 min
Primary = 21.89cfs @ 12.28 hrs, Volume= 2.294 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs / 3
Peak Elev= 205.43' @ 12.28 hrs Surf.Area= 1,533 sf Storage= 1,750 cf

Plug-Flow detention time= 0.9 min calculated for 2.294 af (100% of inflow)
Center-of-Mass det. time= 0.9 min ( 858.9 - 858.0 )

Volume Invert Avail.Storage Storage Description
#1 203.50' 1,859 ¢f 2.00'W x 150.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices
#1  Primary 203.20' 36.0" Round Culvert - 2BA

L=40.0' CPP, mitered to conform to fill, Ke=0.700
inlet / Outlet Invert= 203.20' / 202.90' $=0.0075"/" Cc=0.900
n=0.011, Flow Area= 7.07 sf

#2  Secondary 205.00' 4.0'long x 2.0’ breadth Southern Ditch High Water Outlet X 0.00
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88
2.85 3.07 3.20 3.32
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Primary OutFlow Max=21.74 cfs @ 12.28 hrs HW=205.42' (Free Discharge)
1=Culvert - 2BA (Barrel Controls 21.74 cfs @ 5.40 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=203.50' (Free Discharge)
2=Southern Ditch High Water Outlet( Controls 0.00 cfs)

Summary for Pond C-4F: Culvert - 4F

Inflow Area = 6.771 ac, 0.00% Impervious, Inflow Depth= 1.89" for 25-yr Storm event
Infiow = 5.26cfs @ 12.96 hrs, Volume= 1.066 af

Outflow = 521cfs @ 13.04 hrs, Volume= 1.066 af, Atten= 1%, Lag=4.5 min
Primary = 521cfs @ 13.04 hrs, Volume= 1.066 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 166.34' @ 13.04 hrs Surf.Area= 0.029 ac Storage= 0.025 af

Plug-Flow detention time= 4.5 min caiculated for 1.066 af (100% of inflow)
Center-of-Mass det. time= 4.5 min (912.7 - 908.1 )

Volume Invert _ Avail.Storage Storage Description
#1 165.00' 0.047 af 4.00'W x 96.00'L x 2.00'H Prismatoid Z=3.0
Device Routing Invert _Qutlet Devices
#1  Primary 165.00' 18.0" Round Culvert - 4F

L= 78.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 165.00'/ 162.00' S=0.0385"" Cc=0.900
n= 0.011, Fiow Area=1.77 sf

;limary OutFlow Max=5.20 cfs @ 13.04 hrs HW=166.34' (Free Discharge)
1=Culvert - 4F (Inlet Controls 5.20 cfs @ 3.12 fps)

Summary for Pond C-4K: Catch Basin - 4K

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 16.80 cfs @ 12.32 hrs, Volume= 1.781 af
Outflow = 16.45cfs @ 12.37 hrs, Volume= 1.781 af, Atten=2%, Lag=2.5 min
Primary = 16.45cfs @ 12.37 hrs, Volume= 1.781 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 220.74' @ 12.37 hrs Surf.Area= 4,409 sf Storage= 2,659 cf

Plug-Flow detention time= 4.3 min calculated for 1.781 af (100% of inflow)
Center-of-Mass det. time= 4.3 min ( 868.6 - 864.3 )

Volume Invert Avail.Storage _Storage Description
#1 220.00' 3,865 cf 5.00'W x 550.00'L x 1.00'H Prismatoid Z=2.0
Device Routing Invert OQutlet Devices
#1  Primary 216.50" 24.0" Round Culvert - 4K

L=51.0' CPP, square edge headwall, Ke= 0.500
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inlet / Outlet Invert= 216.50' / 214.30' S=0.0431'" Cc=0.900
n= 0.011, Flow Area=3.14 sf

#2 Device 1 220.00' 30.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=16.33 cfs @ 12.37 hrs HW=220.74' (Free Discharge)

=Culvert - 4K (Passes 16.33 cfs of 27.23 cfs potential flow)
2=0rifice/Grate (Weir Controls 16.33 cfs @ 2.81 fps)

Summary for Pond C4B: Culvert - 4BA & 4BB

Inflow Area = 20.700 ac, 1.27% Impervious, Inflow Depth = 2.04" for 25-yr Storm event
Inflow = 2993 cfs @ 12.35 hrs, Volume= 3.521 af

Outflow = 29.11 cfs @ 12.40 hrs, Volume= 3.521 af, Atten= 3%, Lag= 3.0 min
Primary = 29.11 cfs @ 12.40 hrs, Volume= 3.521 af

Routing by Stor-ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 206.89' @ 12.40 hrs Surf.Area= 2,406 sf Storage= 1,124 cf

Plug-Fiow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.1 min ( 863.5 - 863.3)

Volume Invert Avail.Storage _ Storage Description
#1 204.40' 11,197 ¢f Custom Stage Data (Prismatic)Listed below (Recaic)
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sg-ft) {cubic-feet) (cubic-feet)
204.40 0 0 0
206.00 47 38 38
208.00 5,375 5,422 5,460
209.00 6,100 5,738 11,197
Device Routing Invert OQOutlet Devices
#1  Primary 204.40' 24.0" Round Culvert-4B X 2.00

L=78.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 204.40' / 203.70' S=0.0090 /' Cc=0.900
n=0.011, Flow Area= 3.14 sf

Primary OutFlow Max=29.08 cfs @ 12.40 hrs HW=206.88' (Free Discharge)
T 1=culvert - 4B (Inlet Controls 29.08 cfs @ 4.63 fps)

Summary for Pond C4H-A: Culvert 4H-A

Inflow Area = 0.780 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 1.60cfs @ 12.16 hrs, Volume= 0.128 af
Outflow = 1.33cfs @ 12.23 hrs, Volume= 0.128 af, Atten= 17%, Lag= 4.2 min
Primary = 1.33cfs @ 12.23 hrs, Volume= 0.128 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
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Peak Elev=202.49' @ 12.23 hrs Surf.Area= 1,230 sf Storage= 527 cf

Plug-Flow detention time= 14.1 min calculated for 0.128 af (100% of inflow)
Center-of-Mass det. time= 14.2 min ( 867.2 - 853.0 )

Volume Invert Avail.Storage Storage Description
#1 201.90' 3,419 cf 2.00'W x 280.00'L. x 2.00"H Prismatoid Z=2.0
Device Routing Invert Qutlet Devices
#1  Primary 201.90' 18.0" Round Culvert - 4HA

L=40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 201.90' / 200.90' S=0.0250'/" Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=1.32 cfs @ 12.23 hrs HW=202.49" (Free Discharge)
1=Culvert - 4HA (Inlet Controls 1.32 cfs @ 2.06 fps)

Summary for Pond C4N: Culvert 4N

Inflow Area = 1.921 ac, 0.00% Impervious, Inflow Depth= 1.97" for 25-yr Storm event
inflow = 2.43cfs @ 12.45 hrs, Volume= 0.315 af

Outflow = 243 cfs @ 12.46 hrs, Volume= 0.315 af, Atten=0%, Lag= 0.9 min
Primary = 2.43cfs @ 12.46 hrs, Volume= 0.315 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=184.82' @ 12.46 hrs Surf.Area= 0.006 ac Storage= 0.004 af

Plug-Flow detention time= 1.8 min calculated for 0.315 af (100% of inflow)
Center-of-Mass det. time= 1.8 min ( 871.8 - 870.0)

Volume Invert  Avail.Storage _Storage Description

#1 184.00' 0.015af 2.00'W x 50.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Qutlet Devices

#1  Primary 184.00' 18.0" Round 18-in Culvert

L=33.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 184.00'/ 183.00' S=0.0303 /' Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=2.42 cfs @ 12.46 hrs HW=184.82' (Free Discharge)
T 1=18.in Culvert (Inlet Controls 2.42 cfs @ 2.44 fps)

Summary for Pond CB-2B-B: Catch Basin - 2BB

Inflow Area = 13.996 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 21.59 cfs @ 12.33 hrs, Volume= 2.294 af

Outflow = 2151 c¢fs @ 12.35 hrs, Volume= 2.294 af, Atten=0%, Lag= 1.2 min
Primary = 2151 cfs @ 12.35 hrs, Volume= 2.294 of

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
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Peak Elev=200.83' @ 12.35 hrs Surf.Area= 914 sf Storage= 412 cf

Plug-Flow detention time= 0.1 min calculated for 2,293 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 862.9 - 862.8 )

Volume Invert _ Avail.Storage Storage Description
#1 200.20' 2,459 cf 2.00'W x 200.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Qutlet Devices
#1  Primary 195.00' 24.0" Round Culvert - 2BB

L=96.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 195.00' / 194.00' S=0.0104 /" Cc=0.900
n=0.011, Flow Area= 3.14 sf

#2 Device 1 200.00' 30.0" Horiz. Orifice/Grate C=0.600

Primary OutFlow Max=21.51 cfs @ 12.35 hrs HW=200.83' (Free Discharge)

=Culvert - 2BB (Passes 21.51 cfs of 33.24 cfs potential flow)
2=Orifice/Grate (Orifice Controls 21.51 cfs @ 4.38 fps)

Summary for Pond CB-4G: Catch Basin - 4G

Inflow Area = 12.750 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 2017 cfs @ 12.32 hrs, Volume= 2.089 af

Outflow = 19.65cfs @ 12.36 hrs, Volume= 2.089 af, Atten=3%, Lag= 2.5 min
Primary = 19.65cfs @ 12.36 hrs, Volume= 2.089 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=182.69' @ 12.36 hrs Surf.Area= 983 sf Storage= 921 cf

Plug-Flow detention time= 0.4 min calculated for 2.089 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 864.4 - 864.0)

Volume Invert _ Avail.Storage Storage Description
#1 181.00' 1,256 cf 2.00'W x 71.00'L x 2.00'H Prismatoid Z=3.0
Device Routing Invert OQutlet Devices
#1  Primary 175.00' 24.0" Round Culvert - 4G

L= 36.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet invert= 175.00'/ 174.00' S=0.0278"'" Cc=0.900
n= 0.011, Flow Area= 3.14 sf
#2 Device 1 181.00° 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=19.55 cfs @ 12.36 hrs HW=182.67' (Free Discharge)
T 1=Culvert - 4G (Passes 19.55 cfs of 39.07 cfs potential flow)
2=0rifice/Grate (Orifice Controls 19.55 cfs @ 6.22 fps)
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Summary for Pond CB-4HB: Catch Basin - 4HB

Inflow Area = 4.180 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 7.36 cfs @ 12.22 hrs, Volume= 0.685 af
Outflow = 7.36 cfs @ 12.22 hrs, Volume= 0.685 af, Atten=0%, Lag=0.1 min
Primary = 7.36 cfs @ 12.22 hrs, Volume= 0.685 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=183.80' @ 12.22 hrs Surf.Area= 109 sf Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 0.685 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 859.2 - 859.0)

Volume Invert Avail.Storage Storage Description
#1 183.30' 359 c¢f 2.00'W x 25.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Qutlet Devices
#1  Device 2 183.30' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 178.50' 18.0" Round Culvert - 4HB

L=101.0" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 178.50'/ 176.00' S=0.0248 '/ Cc=0.900
n=0.011, Flow Area=1.77 sf

Primary OutFlow Max=7.23 c¢fs @ 12.22 hrs HW=183.80' (Free Discharge)
=Culvert - 4HB (Passes 7.23 cfs of 18.15 cfs potential flow)
=Orifice/Grate (Weir Controls 7.23 cfs @ 2.31 fps)

Summary for Pond CB-4l: Catch Basin - 4l

Inflow Area = 10.870 ac, 0.00% Impervious, Inflow Depth= 1.97" for 25-yr Storm event
Inflow = 17.60 cfs @ 12.26 hrs, Volume= 1.781 af
Outflow = 17.28 cfs @ 12.29 hrs, Volume= 1.781 af, Atten=2%, Lag=1.9 min
Primary = 17.28 cfs @ 12.29 hrs, Volume= 1.781 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, di= 0.05 hrs
Peak Elev=208.90' @ 12.29 hrs Surf.Area= 0.018 ac Storage= 0.016 af

Plug-Flow detention time= 0.9 min calculated for 1.781 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 860.0 - 859.4 )

Volume Invert  Avail.Storage Storage Description
#1 207.50' 0.029 af 2.00'W x 100.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Qutlet Devices
#1  Primary 202.50' 18.0" Round Culvert - 4l

L=280.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 202.50'/ 192.00' S$=0.1313'/" Cc=0.900
n=0.011, Flow Area=1.77 sf
#2  Device 1 207.60' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
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Primary OutFlow Max=17.20 cfs @ 12.29 hrs HW=208.89' TW=194.89' (TW follows 14.00' below HW)
=Culvert - 41 (Passes 17.20 cfs of 20.21 cfs potential flow)
2=0rifice/Grate (Orifice Controls 17.20 cfs @ 5.47 fps)

Summary for Pond CB-4JA: Catch Basin - 4JA

Inflow Area = 12.310 ac, 0.00% Impervious, Inflow Depth = 1.97" for 25-yr Storm event
Inflow = 19.70 cfs @ 12.27 hrs, Volume= 2.017 af

Outflow = 19.17 cfs @ 12.31 hrs, Volume= 2.017 af, Atten= 3%, Lag=2.5 min
Primary = 19.17cfs @ 12.31 hrs, Volume= 2.017 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=220.31' @ 12.31 hrs Surf.Area= 0.023 ac Storage= 0.022 af

Plug-Flow detention time= 0.6 min calculated for 2.017 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 859.7 - 859.2 )

Volume Invert  Avail.Storage Storage Description
#1 218.70' 0.032 af 2.00'W x 113.00'L x 2.00'H Prismatoid Z=2.0
Device Routing Invert Outlet Devices
#1  Primary 214.00' 18.0" Round Culvert - 4JA

L=60.0" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 214.00'/ 212.30' S=0.0283 '/ Cc=0.900
n=0.011, Flow Area=1.77 sf
#2 Device 1 218.70' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

rimary OutFlow Max=19.10 cfs @ 12.31 hrs HW=220.29' TW=213.29' (TW follows 7.00' below HW)
=Culvert - 4JA (Passes 19.10 cfs of 20.03 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 19.10 cfs @ 6.08 fps)

Summary for Pond CB-4L: Catch Basin - 4L

Inflow Area = 7.500 ac, 0.00% Impervious, Inflow Depth= 1.97" for 25-yr Storm event
Inflow = 13.04 cfs @ 12.21 hrs, Volume= 1.229 af

Outflow = 12.24 cfs @ 12.25 hrs, Volume= 1.229 af, Atten=6%, Lag=2.9 min
Primary = 12.24 cfs @ 12.25 hrs, Volume= 1.229 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 215.82' @ 12.25 hrs Surf.Area= 1,773 sf Storage= 1,341 cf

Plug-Flow detention time= 2.9 min calculated for 1.229 af (100% of inflow)
Center-of-Mass det. time= 2.9 min ( 857.7 - 854.8 )

Volume Invert Avail.Storage _ Storage Description

#1 215.00' 3,683 cf 30.00'W x 50.00'L x 2.00'H Prismatoid Z=2.0
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Device Routing Invert Qutlet Devices

#1  Primary 213.00' 18.0" Round Culvert 4L

L=121.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 213.00' / 211.00' S=0.0165"" Cc=0.900
n=0.011, Flow Area=1.77 sf
#2 Device 1 215.00" 24.0" Horiz. Orifice-Top of catch basin C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=12.23 cfs @ 12.25 hrs HW=215.82" (Free Discharge)

=Culvert 4L (Inlet Controls 12.23 cfs @ 6.92 fps)
2=0rifice-Top of catch basin (Passes 12.23 cfs of 13.67 cfs potential flow)

Summary for Pond D-1G: (2)24" Culverts P-6h

Inflow Area = 11.290 ac, 0.00% Impervious, Inflow Depth= 2.05" for 25-yr Storm event
Inflow = 21.20cfs @ 12.19 hrs, Volume= 1.924 af

Outflow = 21.06cfs @ 12.19 hrs, Volume= 1.924 af, Atten=1%, Lag= 0.5 min
Primary = 1942 cfs @ 12.19 hrs, Volume= 1.908 af

Secondary = 163cfs @ 12.19 hrs, Volume= 0.015 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt=0.05 hrs / 3
Peak Elev= 184.67' @ 12.19 hrs Surf.Area= 667 sf Storage= 561 cf
Flood Elev= 185.00" Surf.Area= 800 sf Storage= 805 cf

Plug-Flow detention time= 0.4 min calculated for 1.923 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 851.3 - 850.9)

Volume Invert _ Avail.Storage Storage Description
#1 183.00' 3,305 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
183.00 10 0 0
184.00 400 205 205
186.00 1,200 1,600 1,805
187.00 1,800 1,500 3,305
Device Routing Invert Outlet Devices
#1  Primary 183.00' 24.0" Round (2)24"-Culvert X 2.00

L=56.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 183.00'/ 182.00" S=0.0179'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 3.14 sf

#2  Secondary 184.50' 10.0'long x 4.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2,50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
268 2,72 273 2.76 2.79 2.88 3.07 3.32
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Primary OutFlow Max=19.33 c¢fs @ 12.19 hrs HW=184.66' (Free Discharge)
=(2)24"-Culvert (Inlet Controls 19.33 cfs @ 3.46 fps)

econdary OutFlow Max=1.55 cfs @ 12.19 hrs HW=184.66' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 1.55 cfs @ 0.96 fps)

Summary for Pond D-1H: LF TOE DITCH - CULVERT

Inflow Area = 3.030 ac, 0.00% Impervious, Inflow Depth= 2.81" for 25-yr Storm event
Inflow = 7.45cfs @ 12.21 hrs, Volume= 0.709 af

Outflow = 7.28 cfs @ 12.25 hrs, Volume= 0.709 af, Atten=2%, Lag= 2.0 min
Primary = 7.28cfs @ 12.25hrs, Volume= 0.709 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev= 184.69' @ 12.25 hrs Surf.Area= 494 sf Storage= 746 cf
Flood Elev= 186.00' Surf.Area= 858 sf Storage= 1,323 cf

Plug-Flow detention time= 4.0 min calculated for 0.709 af (100% of inflow)
Center-of-Mass det. time= 4.0 min ( 833.6 - 829.5)

Volume Invert Avail.Storage Storage Description
#1 183.00' 1,323 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
183.00 24 0 0
186.00 858 1,323 1,323
Device Routing Invert Outlet Devices
#1  Primary 183.00' 18.0" Round Culvert-C-1H

L=60.0'" CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 183.00'/ 182.50" S$=0.0083 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFlow Max=7.26 cfs @ 12.25 hrs HW=184.69' (Free Discharge)
1=Culvert-C-1H (Inlet Controls 7.26 cfs @ 4.11 fps)

Summary for Pond DP-1: Detention Pond 1

Inflow Area = 34.624 ac,. 3.31% Impervious, Inflow Depth= 1.60" for 25-yr Storm event
Inflow = 38.52cfs @ 12.28 hrs, Volume= 4.626 af

Outflow = 7.74 cfs @ 13.03 hrs, Volume= 4.068 af, Atten=80%, Lag= 44.9 min
Primary = 7.74 cfs @ 13.03 hrs, Volume= 4.068 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Peak Elev=165.13' @ 13.03 hrs Surf.Area= 19,571 sf Storage= 75,820 cf

Plug-Flow detention time= 185.8 min calculated for 4.068 af (88% of inflow)
Center-of-Mass det. time= 126.3 min ( 1,019.5 - 893.1)
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Volume Invert Avail. Storage Storage Description
#1 160.00' 115,245 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) {cubic-feet) (cubic-feet)
160.00 10,750 0 0
162.00 13,540 24,290 24,290
164.00 17,070 30,610 54,900
165.00 19,300 18,185 73,085
166.00 21,310 20,305 93,390
167.00 22,400 21,855 115,245
Device Routing Invert Outlet Devices
#1  Primary 162.00' 30.0" Round 30" Culvert

L=75.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 162.00' / 159.50' S=0.0333'/" Cc=0.900
n=0.012, Flow Area= 4.91 sf

#2 Device 1 162.00' 12.0" Vert. Orifice on side C=0.600
#3  Device 1 162.00' 6.0" Vert. Orifice on side C= 0.600
#4  Device 1 165.50' 72.0" Horiz. Orifice-Top of drop inlet C=0.600

Limited to weir flow at low heads

#5  Secondary 166.00° 40.0'long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=7.74 cfs @ 13.03 hrs HW=165.13' (Free Discharge)
=30" Culvert (Passes 7.74 cfs of 25.61 cfs potential flow)
2=0rifice on side (Orifice Controls 6.14 cfs @ 7.81 fps)
3=Orifice on side (Orifice Controls 1.61 cfs @ 8.18 fps)
=Orifice-Top of drop inlet ( Controls 0.00 cfs)

%econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=160.00" (Free Discharge)
=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

Summary for Pond DP-10: DETENTION POND 10

Inflow Area = 28.280 ac, 4.24% Impervious, inflow Depth = 2.05" for 25-yr Storm event
Inflow = 44.00cfs @ 12.31 hrs, Volume= 4.842 af

Outflow = 16.88 cfs @ 12.75 hrs, Volume= 4.425 af, Atten= 62%, Lag= 26.0 min
Primary = 15.37cfs @ 12.75 hrs, Volume= 2131 af

Secondary = 1.51cfs @ 12.75 hrs, Volume= 2.294 af

Tertiary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-168.00 hrs, dt= 0.05 hrs
Starting Elev=170.00" Surf.Area= 0 sf Storage= 0 cf

Peak Elev= 179.51" @ 12.75 hrs Surf.Area= 25,024 sf Storage= 88,504 cf
Flood Elev= 181.00" Surf.Area= 28,500 sf Storage= 128,200 cf

Plug-Flow detention time= 587.4 min calculated for 4.423 af (91% of inflow)
Center-of-Mass det. time= 546.3 min ( 1,404.8 - 858.5)
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Volume Invert Avail Storage _ Storage Description
#1 175.00' 157,950 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) {cubic-feet) (cubic-feet)
175.00 7,900 0 0
176.00 18,000 12,950 12,950
178.00 22,000 40,000 52,950
180.00 26,000 48,000 100,950
182.00 31,000 57,000 157,950
Device _Routing Invert Qutlet Devices
#1  Device 3 179.00' 48.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2 Device 3 178.00' 6.0" Vert. 6-in Orifice C=0.600
#3  Primary 175.20' 18.0" Round 18-in Primary Culvert

L=52.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 175.20'/ 172.00' S$=0.0615"" Cc= 0.900
n=0.011, Flow Area=1.77 sf

#4  Secondary 173.50' 5.8" Round 6-in Culvert
L=60.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 173.50'/ 172.30' S=0.0200'/" Cc=0.900
n=0.011, Flow Area=0.18 sf

#5 Device 4 177.00' 5.8" Horiz. Orifice Top C=0.600 Limited to weir flow at low heads
#6 Device 4 176.20' 1.5" Vert. Orifice Side C=0.600
#7  Tertiary 180.00' 10.0'long x 22.0' breadth E-Spillway Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=16.06 cfs @ 12.75 hrs HW=179.51" (Free Discharge)
=18-in Primary Culvert (Inlet Controls 16.06 cfs @ 9.09 fps)
%:1=OrificelGrate (Passes < 15.05 cfs potential flow)
2=6-in Orifice (Passes < 1.06 cfs potential flow)

econdary OutFlow Max=1.51 cfs @ 12.75 hrs HW=179.51" (Free Discharge)
=6-in Culvert (Passes 1.51 cfs of 1.64 cfs potential flow)
=Orifice Top (Orifice Controls 1.40 cfs @ 7.63 fps)
=QOrifice Side (Orifice Controls 0.11 cfs @ 8.68 fps)

ertiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=175