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STATEMENT OF COMPLIANCE WITH CONSTRUCTION PLAN APPLICATION
REQUIREMENTS

It is our opinion that the information and design described in this Construction Plan Application for
the proposed Material Recovery LLC, Brown-Field Road Construction and Demolition Debris
Landfill, meet the requirements of Rule .504 of the North Carolina Solid Waste Management Rules,
15ANCAC 13B.

Respectfully Submitted

i
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John P. Driscoll, P.E.
Senior Technical Consultant



1.0 GENERAL

In accordance with the North Carolina Solid Waste Management Rules, 15A NCAC 13B,
Section .0500, Material Recovery, LLC (MR) is submitting this Construction Plan Application to
demonstrate compliance with the applicable requirements therein so that a permit to construct
may be issued for the first five-year phase of the proposed Brown-Field Road Construction and
Demolition Debris (C&D) Landfill located in Wake County, North Carolina.

The property is owned and will be operated by MR. The proposed C&D landfill facility property
will consist of approximately 210 acres, of which 69 acres will be used for C&D waste disposal.
The property is located on SR2553, Brown-Field Road, in eastern Wake County, North Carolina.
The site is approximately 4 miles north west of Clayton and 5.5 miles south east of Raleigh,

Joyce Engineering, Inc. (JEI) has prepared this Construction Plan Application in accordance with
the requirements of 15A NCAC 13B .0504(2). This report contains information pertinent to the
construction and operation of the first five-year phase of the proposed C&D landfill. Section 2.0
describes the comprehensive development of the C&D landfill as required by Subsection .0504
of the Rules, and includes drawings, figures and tables. The Operations Plan, Section 3.0,
describes the operational requirements for the C&D landfill as required by Subsection .0505 of
the Rules. The Closure Plan and Post Closure Plan, Sections 4.0 and 5.0, describe the closure and
post-closure requirements for the C&D landfill as required by Subsection .0510 of the Rules.

Information related to the landfill siting requirements is being submitted in conjunction with this
Construction Plan Application as the Site Application within Volume One. References to
Volume One are made as needed to clarify or support the design of the C&D landfill.

1.1  Existing Conditions

This section describes the site location, its physical layout, and current land usage. Geologic
and hydrogeologic characteristics are discussed within Volume One, Section II.

The proposed site is located in the eastern portion of Wake County, North Carolina, just west of
the Johnston County line, along SR2553 (Brown-Field Road). A site location map is provided as
Figure 1. Access to the site will be from SR2553, approximately 0.25 miles south of the
intersection of Brown-Field Road and Old Battle Bridge Road. The site is bounded on the east by
SR2553, on the north by property owned by the City of Raleigh, on the west by properties owned

by Horace Benton Heirs, Polly S. Quinn and MR, and on the south by properties owned by John
and Marie Baucom, and Margaret Talton.

The site is characterized by gently sloping hillsides ranging in elevation from 180 to 295 feet
above mean sea-level (MSL). This site has been used primarily in the past for agriculture
purposes, Portions of the property have previously been logged and cleared, and used as sludge
application fields by the City of Raleigh. Two man-made ponds exist on the property. These
ponds will be buffered to avoid disturbance. Two residential structures used by the previous
property owners currently exist on the site. The north structure and its water supply well will

remain, and may be used as the landfill office, until the development of future landfill phases
within the northern disposal area. The south structure will remain intact.
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A 200-ft wide buffer will be maintained around the entire property boundary. 50-ft buffers will
be maintained around intermittent streams and tributaries of the Neuse River.

Appendix 1 contains a boundary survey plat and legal description of the property. It should be
noted that the protruding tract along the southernmost property line will not be part of the facility
property boundary. The tract has been conveyed to a neighboring property owner. The property
identified as Tract 2 within the legal description is not part of the proposed facility boundary and
has been conveyed to the City of Raleigh. The existing conditions and surrounding topography
are shown on the Drawing No. 2. The drawing also includes the locations of on-site benchmarks,
soil borings and groundwater monitoring sites,

2.0 CONSTRUCTION PLAN

The purpose of this section is to satisfy the requirements of .0504 (2)(h), which calls for a written
report that addresses the proposed development, the projected capacity and life, and general
operating and waste management procedures of the first five-year phase, referred to hereinafter
as “Phase 17, of the proposed C&D landfill.

2.1  Proposed Development

The Brown-Field Road C&D Landfill will be owned and operated by Material Recovery, LLC.
The overall site development is expected to include two C&D disposal areas (identified as the
north and south disposal areas), a main entrance road, access roads, scale and scale-house,
maintenance shop, C&D reclamation pad, and erosion and sediment control features.

Phase 1 will be developed within the westernmost portion of the north disposal area. Phase 1 is
approximately 19 acres in size and will consist of approximately 3 cells. The development of
subsequent Phases (2-4) within the northern disposal area will progress from west to east

adjacent to Phase 1. The limits of Phase 1 with respect to the northern disposal area are shown on
Drawing No. 3.

2.2 Base Grades

The base grade of the proposed C&D landfill will consist of the existing underlying soils. Base
grades have been designed to be at least four feet above the seasonal high groundwater table and
bedrock elevations. The underlying soils, which will serve as the foundation for the landfill, are
predominately silty sands, clayey sands, and sandy silts. If unsuitable soils are identified during
preparation of the base grades, they will be removed and replaced with suitable compacted
material. A land surveyor licensed in North Carolina will verify that the dimensions and
elevations of the base grade are in accordance with the approved plans prior to submittal of an
application for a Permit to Operate.

The proposed base grades, as well as the estimated seasonal high groundwater and bedrock
elevations, are shown on Drawing No. 4. See Volume One, Section Il for a detailed discussion
of the hydrogeologic evaluation of this area. The base grade elevations within Phase 1 are
generally governed by the estimated seasonal high groundwater elevations within Cells A, B and
the majority of Cell C. A small area/ridge of bedrock governs the base grades in the southeastern
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section of Cell C. If it is found during the excavation of this area that the ridge is comprised of
rippable rock and soil material, the Solid Waste Section will be notified, and a modification to
the base grade elevations will be submitted for approval. In this case, the modified base grades

will be designed to maintain a separation at least four feet above the estimated seasonal high
groundwater elevations,

2.3  Final Cover System

Final grading contours for Phase 1 are shown on Drawing No. 5. Final contours have been
designed with post-settlement surface slopes of at least five percent on top of the phase, and a
maximum of 3 horizontal to 1 vertical (3H:1V) on the side slopes. Cross-sectional details of the
proposed closure cap are provided on Drawing No. 9,

The cap system will consist of the following: a 12-inch intermediate cover and leveling course,

an 18-inch compacted soil layer, and a 6-inch vegetative layer. The cap components are
discussed in detail in Section 4.0 of this report.

24 C&D Waste Stream

Service Area: The landfill will serve Wake County and Johnston County and all municipalities

contained therein. Additional counties that may also be served include, but are not limited to,
Durham, Orange and Chatham.

Disposal Rates and Waste Stream: Material Recovery, LLC projects that the facility will initially
accept approximately 650 tons of C&D waste material per day. The waste stream will consist of
C&D waste that cannot be reclaimed at the company’s affiliate, Material Reclamation, LLC,
reclamation facility, located in Raleigh, North Carolina, as well as C&D material received from
other third parties. Currently, 55% of all C&D waste brought to the reclamation center is
reclaimed; the remaining 45% will be disposed at the proposed landfill. It is anticipated that of
the 650 tons per day, approximately 400 tons will originate with other third parties, while
approximately 250 tons would originate from the Raleigh reclamation facility.

Types of Waste Specified for Disposal: The facility will only accept construction and demolition
(C&D) debris, and land-clearing and inert debris (LCID). All other waste is prohibited from

disposal.  Construction and demolition debris is waste or debris resulting solely from
construction, remodeling, repair, or demolition operations on pavement, buildings, or other
structures. Land clearing debris is waste that is generated solely through land clearing activities.
Material Recovery and its affiliate, Material Reclamation, will also use the site to dispose of
C&D wastes that cannot be reclaimed at their reclamation center in Raleigh, North Carolina,

2.5  Landfill Capacity

The projected waste capacity of Phase 1 is approximately 1,429,000 cubic yards or 964,000 tons.
This volume does not include weekly cover soils or final cap material. At the current waste
stream, Phase 1 has a life expectancy 5.2 years (see Table 1). The capacity was calculated using
airspace volumes between the base and final grades obtained from Softdesk Civil\Survey
software integrated with the construction drawings produced using AutoCAD, Release 2000.
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The in-place ratio of waste to soil used to calculate the operating life and operating soil
requirements was assumed to be 9 to 1. This is based on the assumption that a 6-inch lift of cover
soil will be placed on the working face once per week. An in-place compaction density of 1,350
pounds per cubic yard was used in determining the projected life of the disposal area.

Approximately 598,000 cubic yards (cy) of soil will need to be excavated to achieve the Phase 1
subgrade elevations, as depicted on Drawing No. 4. Excavated material that is unsuitable for use
as structural fill or for construction of the cap will be segregated for use as weekly cover. This
will include sludge material that is encountered during excavation of the site. Approximately
100,000 cy of material will be needed as fill to construct the access roads. At a waste to soil
ratio of 9:1, approximately 159,000 cy of material will be needed for weekly cover. The cap will
require approximately 45,000 cy of soil material. The remainder of the soil, approximately
294,000 cy, will be available for future development of additional phases or other on-site needs.
The on-site soil resources, usage, and balance for Phase 1 are provided in Table 2. A mining
permit will be obtained if MR. elects to sell excess soil.

The data and assumptions used in projecting the capacity are consistent with the disposal rates
discussed in the preceding section, and are representative of the operational requirements and
conditions anticipated for the new facility.

2.6  Waste Management Procedures

During operating hours, traffic will be routed from the entrance gate and scalehouse to a road
leading to the reclamation pad and disposal area. Phase 1 will be broken up into multiple cells,
Cells will be constructed as needed. Appropriate CQA documentation, including as-built base
grades, will be submitted to the Solid Waste Section for review prior to initiating landfill

disposal operations. An approved Permit to Operate will be obtained prior to the disposal of
waste.

Recoverable materials will be separated from the C&D waste stream for recycling. Much of this
will occur at the Raleigh reclamation facility, but will also be carried out on the proposed
reclamation pad at the proposed site. These procedures are described in more detail in the
discussion of material recovery in Section 3.1.5 of this report. Section 3.2 contains information

on the proposed waste-screening program to preclude the acceptance of unauthorized waste, as
well as other operational issues.

3.0 OPERATION PLAN

This operation plan describes how the design and construction plans will be implemented during
the life of the facility. The text, drawings, and appendices illustrate general operating conditions,
cell progression, waste placement, daily operations, and special waste management.
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3.1  General Operating Conditions
3.1.1 Facility Contact
The owner of the site is:
Material Recovery, LLC.
The facility contact for the site is:

Norbert Hector
421 Raleigh View Road
Raleigh, North Carolina 27610

Phone Number: (919) 835-3655
Fax Number: (919) 835-3622

3.1.2 Hours of Operation

The landfill will operate between 7:00 A.M. and 5:30 P.M., Monday thru Friday, and between
8:30 A.M. and 2:00 P.M. on Saturdays. The facility will be closed on the following major
holidays: Thanksgiving and Christmas Day. If the facility will be closed during other holidays,
third party haulers will be notified in advance. '

3.1.3 Site Access and Safety

Access to the facility will be controlled through a single entrance road. A metal gate will prevent
access after operating hours. A sign containing the information required in Rule .0505 (9) (i.e.,
acceptable wastes, hours, permit number, etc.) will be posted at the facility entrance. Waste
collection vehicles will be weighed in (and out if tare weights are not available for that vehicle)
at the scale house. Signs will be posted directing traffic to separate areas of the facility. Traffic
will move from the scales to the landfill via a gravel haul road. The layout of haul roads may
change as needed during the course of landfill development so that there is convenient access to
active disposal areas. Access roads will be maintained to remain passable during most weather
conditions. An attendant will remain on duty at the scale house during operating hours,

3.1.4 Waste Acceptance

Only construction/demolition waste and land clearing and inert debris are proposed for disposal
at the C&D landfill. Construction and demolition debris is defined in NC General Statutes as
waste or debris resulting solely from construction, remodeling, repair, or the demolition of
pavement, buildings, or other structures. Land clearing and inert debris includes waste such as
stumps, trees, limbs, leaves, brush, grass, brick, block and untreated wood.
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In accordance with Division policy, other waste types may be proposed for disposal that are
similar to waste typically found in land clearing-inert debris and construction/demolition waste
streams. Examples might be roofing shingle waste from the shingle manufacturer, waste
building materials from a mobile home/modular home manufacturer, or wooden pallets. If other

wastes are proposed for disposal at this facility, requests for approval will be submitted in
accordance with Division requirements.

On or before August 1 of each year, MR will report to the Solid Waste Section the amount of
waste received in tons at this facility and disposed in the waste disposal areas. The reporting
period shall be for the previous year beginning July 1 and ending on June 30. Data will be
transmitted on forms prescribed by the Section. The report will include the following:

+ The amount of waste received and landfilled in tons, compiled on a monthly basis by

county or transfer station of origin, and by specific waste type if diverted to a specific
unit within the permitted facility; and

« The completed report shall be forwarded to the Regional Waste Management
Specialist for the facility. A copy of the completed report shall be forwarded to the
County Manager of each county from which waste was received.

3.1.5 Material Recovery

Certain materials in the C&D waste stream will be recovered and transported off site for
recycling. C&D waste with potential recyclable materials will be dumped on the reclamation
pad for sorting. Recyclable material will be manually and/or mechanically separated from C&D
waste that will be disposed in the landfill. Examples of recyclable materials that may be pulled
from the waste stream include, but are not limited to: lumber, wood waste, pallets, drywall,
cardboard, plastics, ferrous metals, non-ferrous metals, concrete, bricks, soils, asphalt, and de
minimus amounts of other non-hazardous materials that are generated at construction and
demolition projects. The type of recyclable material that will be sorted from the waste stream at

any given time is market dependent. C&D waste received from the Raleigh reclamation facility
will have been presorted and will be directed to the landfill.

3.1.6 Prohibited Waste

In accordance with Rule .0505(11)(b), no hazardous or liquid waste may be accepted for
disposal. The C&D landfill will not accept:

municipal solid waste (MSW), including household, commercial and industrial waste;

« hazardous waste as defined within 15A NCAC 134, including hazardous waste from
conditionally exempt small quantity generators;

« polychlorinated biphenyl (PCB) wastes as defined in 40 CFR 761,

« barrels and drums (except fiber drums containing asbestos), unless they are empty and
sufficiently perforated;
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» friable asbestos;

« yard trash defined as solid waste consisting solely of vegetative matter resulting from
landscaping maintenance,

» other wastes specifically banned from landfill disposal by rule or statute, such as lead
acid batteries, whole tires, used oil, or aluminum cans.

MR will notify the NC Division of Waste Management within 24 hours of attempted disposal of
hazardous waste or other waste that the landfill is not permitted to receive. Municipal solid waste
(MSW) that is received will be placed in containers and transported to a permitted Subtitle D
MSW landfill. The waste-screening program is described later in Section 3.2.

3.1.7 Litter Control

Windblown litter is not anticipated to be a significant problem at the C&D landfill due to the
heavy, bulky nature of this waste type. Prompt compaction of the waste at the working face will
be conducted to minimize litter. Temporary fences may be constructed if needed to contain
windblown material during operations. Also, landfill personnel will pick up windblown litter as
needed along the access road and in the vicinity of the disposal area.

3.1.8  Air Quality

Open burning of waste, including yard waste and brush, is prohibited at the landfill.

3.1.9 Dust, Odor, Fire and Vector Control

Dusty road surfaces will be sprayed with water as needed during windy, dry weather.

Significant odors and disease vectors are not anticipated at the C&D landfill. The waste will be
covered weekly.

Site operators will observe incoming waste loads for evidence of fire such as flames, smoke, or
the odor of burning material, If evidence of fire exists, the landfill operator will evaluate the
situation to determine whether the fire can be extinguished using fire extinguishers and/or other
equipment at the site, or if off-site equipment is needed. If necessary, the local fire department
will be called to render assistance in extinguishing the fire. Fires that occur at the landfill will be

reported verbally to the NC Division of Waste Management within 24 hours, and in writing
within 15 days.

If a fire occurs at the waste disposal area, waste that is burning will be removed or segregated
from other waste in the disposal area, if possible. The situation will be evaluated to determine
whether emergency personnel should be notified. If necessary, the local fire department will be
called to render assistance and provide support in fighting fires that occur at this site. Station 2 of
the Knightdale Fire Department services the fire district surrounding the site. Water in
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sedimentation ponds and nearby creeks can be used by firefighters to assist in extinguishing
fires.

Fire extinguishers will be carried on each piece of landfill equipment on site, and will be used for
small, localized fires. Equipment operators will be trained in the use of these extinguishers. A
small stockpile of soil will be maintained near the working face to be used for extinguishing
small surface fires that are too large to control with fire extinguishers.

3.1.10 Scavenging/Salvaging

The unauthorized removal of waste, or scavenging, is prohibited at the landfill. Landfill

personnel may remove recyclable salvageable materials and process them through MR’s
recycling program.

3.2 Random Waste Screening Program

3.2.1 Authority

To prevent the acceptance of prohibited wastes, the following random waste screening program
is proposed in accordance with the North Carolina's Solid Waste Management Regulations, Rule
.1626(1)(f). The program is primarily used to detect hazardous waste that is mixed with MSW.
However, the same methodology can be used to keep hazardous wastes and prohibited MSW
from being disposed at the C&D landfill. Key elements of this rule are as follows:

+ No hazardous or liquid wastes as defined in 15A NCAC 13A, municipal solid
waste, or materials offering an undue hazard to landfill personnel or the
landfill operations shall be accepted at the C&D landfill except as specifically
authorized by the facility permit or by the Division. The owner or operator
shall implement an inspection program to detect and prevent disposal of non-
permitted wastes, hazardous and liquid wastes, and polychlorinated biphenyls
(PCB). This program shall include, at a minimum:

. Random inspections of incoming loads, unless the owner or operator takes other steps
to prohibit incoming loads containing municipal solid waste, regulated hazardous or
liquid wastes, or PCB wastes;

+ Records of any inspections;

» Training of facility personnel to recognize municipal solid waste, regulated hazardous
or liquid wastes, or PCB wastes; and other non acceptable wastes;

. Development of a contingency/action plan to properly manage non-permitted or
hazardous and/or liquid wastes that are identified.
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3.2.2 Random Selection

Random selection of vehicles to be inspected will be conducted on a regular basis, depending on
personnel available. At least one vehicle per week, but not less than one percent by weight of
the waste stream (based on the previous week’s total) will be randomly selected at the working

face by the personnel conducting the inspection. A random truck number and time will be
selected (i.e., the tenth load after 10:00 a.m.)} on the day of inspections.

3.2.3 Record Keeping

The Waste Inspection Form and, if applicable, the Refuse / Identified Waste Inspection Form
(included in Appendix 2) will be completed at each inspection. Reports and resulting

correspondence will be maintained at the landfill office for the life of the landfill and during the
post-closure period.

3.2.4 Training

Inspections will be supervised by the operator or by support personnel trained to identify and
manage C&D waste, municipal solid waste, and hazardous and liquid waste.

3.2.5 Location

Inspections will be conducted at or near the working face of the landfill.

3.2.6 Contingency/Action Plan

The following action plan details the procedures to follow for conducting random waste
inspections.

1) Dump single load in prepared area and hold truck and driver until inspection is
completed.

2) Spread waste with a loader, as appropriate. Loads that include large closed containers
will be handled carefully to avoid possible rupturing of the containers. Have appropriate
safety equipment present. Minimum safety equipment will include:

« Rubber gloves;

« Rubber boots;

« Safety glasses; and
+ Long handled hoe.

3) Examine waste for excluded waste and/or safety hazards:

+ Municipal solid waste (MSW);
« Containers labeled hazardous;
« Excessive or unusual moisture;
» Biomedical (red bag) waste;
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» Powders, dusts, smoke, vapors, or chemical odors;

« Sludges, pastes, slurries, or bright colors (such as dyes); and
« Unauthorized out-of-County waste.

4) Take Action: One or more as appropriate:

a) Incorporate acceptable waste into working face;
b) Remove MSW to a permitted Subtitle D MSW landfill or transfer facility for disposal;

c) Hold suspect waste for identification by on-site personnel and confirmation by others,
if necessary, such as:

» contract laboratory,
« state authority; and/or
» federal regulator.

d) Interview driver and hauler to identify the waste source;
¢) Remove hazardous or liquid waste (In Priority Order):

« Hold rejected hazardous or liquid waste for generator;
« Arrange for hazardous or liquid waste collection by licensed collector.
4

f) Use the USEPA Hazardous Waste Inspection Decision Tree. (See Appendix 2)

5) Document Actions:

a) Record Inspection;
b) Retain Reports;
¢) Report hazardous liquid, or PCB wastes to Solid Waste Section - DENR.

3.3  Waste Compaction And Equipment

3.3.1 Filling Operation Cell Progression

The method of filling will be in accordance with the filling sequence shown on Drawing Nos. 6
and 7. Operations within Phase 1 will start at the north end of the disposal area, and progress
southward. The projected annual phasing plan throughout the life of Phase 1 is also shown on

Drawing Nos. 6 and 7. Cross-sections through the operational areas are shown on Drawing No.
8.

The size of the working face will be maintained as small as possible to minimize contact with
stormwater. The width of the working face will vary, depending on the rate of waste acceptance
on a given day and weather conditions.

The waste will be dumped in the active cell as closely as possible to the working face, and then
pushed if necessary to the desired area. The length of the daily working face will be maintained
at approximately 100 feet to provide space for several trucks to dump at the same time. The
debris shall be spread and compacted by a self-propelled landfill compactor. At least 4 to 6

Material Recovery, LLC 10 Joyce Engineering, Inc.
C&D Landfill Construction Plan Application — Volume Two December 2001
Wake County, North Carolina

Fi\aza Shured FrojesssMatunial Recovery LLC Projeet 47901 ‘Wake Cuunty Beowsiadd Hd -Task 02 Confirecton Flas Applicasiun'App Ear Purmel 1o Conmnel Consruction Plaa Apghication - Final 12:27-01.doc



passes in orthogonal directions shall be made by the compactor prior to the placement of another
layer of debris.

Inactive portions of the cells that have not received waste will be separated from the active area
by the use of temporary diversion berms to segregate uncontaminated and contaminated runoff.
As filling progresses, the diversion berms will be relocated to allow for continued filling within
the cell. As subsequent cells are opened in the planned sequence, uncontaminated stormwater
will be diverted around the active portions of cells for collection and removal.

The second cell (Cell B) will be located immediately to the south of the first cell (Cell A). The
third cell (Cell C) will be located south of Cell B, and will complete the Phase 1 footprint. When

the entire floor of the cell has received its first lift of waste, filling will continue upward until the
final proposed grade is met.

Inactive areas of the various cells that have received waste will be covered with an intermediate
soil layer. Uncontaminated runoff from these areas will be routed through channels or pumped
into stormwater channels that will convey the flow to the on-site sediment basin.

3.3.2 Landfill Equipment

MR will purchase typical landfill operating equipment to run the C&D landfill. Equipment such
as, but not limited to, excavators, loaders and compactors, will be used to conduct the day-to-day
operations of the facility.

3.3.3 Cover Material

At the end of each week’s operation, the compacted waste in the current lift shall be covered
with cover soil. At least 2 to 3 passes of heavy equipment will be made over the area to compact
the soil. Whenever a subsequent lift of waste will not be placed for at least 12 months, additional
soil shall be placed over the cover material already in place to provide a minimum 12 inches of
intermediate cover. Provisions for a vegetative ground cover to restrain erosion shall be
accomplished within 120 calendar days upon completion of each phase of development.

3.4. Environmental Monitoring Program

3.4.1 Water Quality Monitoring

The Water Quality Monitoring program for groundwater and surface water is described in
Volume One, Section II.

3.4.2 Landfill Gas

Landfill gas is not expected to be a significant by-product from the disposal of C&D waste.
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3.5 Erosion and Sediment Control Requirements

As required, the operator shall not cause a discharge of pollutants into waters of the United
States, including wetlands, that violates requirements of the Clean Water Act, including, but not
limited to, the National Pollutant Discharge Elimination System (NPDES) requirements,
pursuant to Section 402, or cause the discharge of a non-point source of pollution to waters of the
United States, including wetlands, that violates requirement of an area-wide or Statewide water

quality management plan that has been approved under Section 208 or 319 of the Clean Water
Act, as amended.

Embankment slopes will be inspected regularly for erosion. The vegetation on these slopes will
be mowed at least once per year. These slopes will be maintained by reseeding, the application of
fertilizers, and other means necessary to promote a healthy stand of vegetation. Recommended

seeding specifications are located in Appendix 3. All vegetative and structural erosion and

sediment control devices will be maintained according to the North Carolina Erosion and

Sediment Control Planning and Design Manual. Channels and basins will be kept free of debris

and sediment.

The text for the Erosion and Sediment Control Plan (E&S Plan) for Phase 1, and supporting
calculations for stormwater conveyance channels, sediment traps, and sediment basins for both
the north and south disposal areas, are located in Appendix 4 of this report. The E&S Plan with
attachments (supporting documentation) for the Phase 1 development has been submitted to the
Wake County Department of Environmental Services, Erosion, Flood and Stormwater Division,
Wake County Office Building, P.O. Box 550, 336 Fayetteville Street Mall, Raleigh, NC 27602.

3.6 Record Keeping Requirements
The following records will be maintained in the Operating Record at the landfill office:

« The landfill's Permit to Construct, Permit to Operate and pertinent correspondence
and other permits;

« Operation Plan;
« Inspection records, waste determination records, and waste screening programs;

» Amounts by weight of construction/demolition debris received at the facility,
including the source of generation; '

. Water Quality Monitoring Plan and any demonstration, certification, finding,
monitoring, testing, or analytical data required by the approved water quality
monitoring program at the site;
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3.7 Training

Personnel responsible for conducting monitoring activities, site inspections and maintenance will
be competent individuals frained in the skills needed for their job. Personnel will receive
training as new programs become available.

A qualified firm will conduct groundwater and surface water monitoring, and a certified
environmental laboratory will conduct laboratory analysis.

4.0 CLOSURE PLAN
4.1 General

The site will be closed incrementally as landfilling progresses. The landfill is designed so that
closure can occur in stages when final contours are reached in a given area. Once an area has
reached the elevations where it can logically be closed, closure activities will be carried out
according to the criteria below. Ultimately, a final cover system will be constructed over the
entire footprint (Phases 1-6) to minimize the infiltration of stormwater, and provide for the
establishment of a vegetative cover.

4.2 Area To Receive Final Cover

The proposed Phase 1 footprint with projected final grades on the north, south and east slopes is
shown on Drawing No. 5. The slope depicted on the east side is an intermediate slope prior to
the construction of Phase 2, and would represent final grades only in the event that Phase 2 is not
constructed. Assuming that the north, south and west slopes are capped independently of the
remainder of Phase 1, the cap would approximately 8.8 acres in area.

43  Cap Design

Final contours have been designed with post-settlement surface slopes of at least five percent on
top of the cell. Final side slope grades will be limited to a maximum of 3H:1V. A cross-sectional

detail of the proposed closure cap is provided on Drawing No. 9. The following components are
proposed as shown on the detail:

a. Intermediate Cover and Leveling Course - Local soil will be placed on top of the
final layer of weekly cover soil to provide at least 12 inches of intermediate cover
and a uniform base for construction of the cap.

b. Compacted Soil Layer and Vegetative Layer: A compacted soil layer of
unspecified permeability, at least 18 inches thick, will be constructed on top of the
intermediate cover. A layer of topsoil material or organically amended local soil
at least 6 inches in thickness will be placed on top of the compacted layer. The 6-
inch layer will constitute a vegetative layer for the establishment of a vegetative
cover on top of the landfill cap. The vegetative layer will not be heavily
compacted so that vegetative growth will be promoted.
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c. Vegetative Cover: After placement of the vegetative layer, the area that has been
closed will be seeded with a grass and/or wildflower mixture. Recommendations
regarding soil amendments and seeding mixtures will be obtained and
incorporated into the seeding specifications. Mulch and erosion matting will be
used as needed to control erosion.

4.3.1 Drainage and Erosion

A combination of drainage ditches, diversion berms, slope drains and permanent vegetative
cover will be used to control stormwater runoff and erosion. Sediment control features will be
provided to minimize the transport of sediment off-site. All erosion and sediment control
features will be designed in accordance with applicable criteria of the Wake County Department
of Environmental Services, and the North Carolina Erosion and Sediment Control Planning and
Design Manual.

4.3.2 Closure Plan Schedule

The projected operating life of Phase 1 is approximately 5 years. However, the landfill is
designed so that it can be closed incrementally as final contours are reached in various areas.
Prior to beginning closure of any portion of the facility, MR will notify the Division that a notice
of intent to close the facility has been placed in the operating record.

An itemized list of closure milestones and a proposed schedule follow. Closure activities are
proposed to begin within 30 days of final receipt of waste in the area to be closed. Construction
of the closure cap is to be completed within 180 days following the initiation of closure

activities. The total length of the proposed closure period is 210 days following the final receipt
of waste.

The approximate closure milestones that are shown below are proposed for use in tracking the
progress of closure activities. A detailed schedule will be established prior to construction.

Proposed Closure Milestones and Schedule

Milestone Propiefi Schedu!e from thm-!
Final Receipt of Waste |
Testing of borrow sources Within 6 months prior to closure I
Grading of intermediate cover Within 30 to 60 days
Placement of soil cap 30 to 150 days
Final inspection of cap by P.E. 150 to 180 days "
Construction of stormwater controls 90 to 180 days "
Seeding and mulching 150 to 180 days
Preparation of survey plat 180 to 210 days
Submittal of closure certification 180 to 210 days
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43.3 Cap Construction

Once final grades are established, a detailed design for the closure cap and associated stormwater
control structures will be provided. Plans and specifications will be prepared, as well as a
construction quality assurance plan. Borrow soil for cap construction has not been specifically
identified at this time. If there is an insufficient quantity of suitable soil on-site, then the owner
will locate an off-site source of suitable soil, and haul the material to the landfill for use in cap
construction.

4.3.4 C(Certification

Upon completion of closure, a licensed professional engineer acting on behalf of the owner will
submit a Certification of Closure to the Division. This Certification will state that the site was
closed in accordance with the Closure Plan and applicable solid waste regulations and laws.

5.0 POST-CLOSURE CARE

5.1  General

The C&D Landfill cap maintenance and environmental monitoring will be conducted for at least
five years following closure of the landfill. The length of the period can be increased or
decreased in accordance with Division directives.

5.2 Contact

Material Recovery, LLC will handle questions and/or problems that might occur during the post-
closure care period.

CONTACT PERSON; Mr. Norbert Hector
OWNER: Material Recovery, LLC
ADDRESS: 421 Raleigh View Road

Raleigh, North Carolina 27610
PHONE NUMBER: (919) 835-3655

53  Security

Access to the site will be controlled by the use of barriers (fencing) and gates at the facility
entrance. These control devices will be maintained throughout the post-closure care period, and
inspected as part of the monthly inspection program. All barriers and gates will be clearly
marked with signs stating the name and nature of the facility and the person to contact in case of
emergency or breach of security.
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54 Post-Closure Maintenance

Post-closure maintenance and monitoring will be conducted at the C&D landfill for at least five
years after final closure. Monitoring will include semi-annual sampling of groundwater and
surface water, and monthly inspection of the final cover. Maintenance needs identified through
the monitoring program will be initiated no later than 60 days after the discovery, and within 24
hours if a danger or eminent threat to human health or the environment is indicated. Minor cap
maintenance may be deferred until there is a sufficient amount of work to justify the
mobilization of equipment and personnel. Unusual or extreme maintenance needs due to

calamities or vandalism might require the implementation of emergency contract service
procedures established by Material Recovery, LLC.

5.5 Inspection Plan

Routine inspections will be conducted throughout the post-closure care period. These
inspections will be carried out semiannually unless problems are detected which indicate a need
for more frequent visits. Potential impacts to the public and environment will be considered in

determining the inspection frequency. Items to be included in the monthly inspection will be as
follows:

. Access and security control

. Stormwater management

. Erosion and sediment control

. Gas management

»  Groundwater and landfill gas monitoring systems
. Integrity of site benchmarks

. Vector control.

Post-closure maintenance and groundwater monitoring well maintenance inspection forms have
been prepared for use during each inspection (see Appendix 5). The owner will keep completed
copies of the inspection forms; copies will be forwarded to the Division for its records.

5.6  Post-Closure Land Use

The primary land use for the site after closure of the landfill will be open dormant green space.
5.7  Environmental Monitoring

Semiannual groundwater and surface water monitoring will continue to be conducted as outlined

in the approved Water Quality Monitoring Plan for a peried of time to be determined by the NC
Division of Waste Management.

(End]
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TABLES



Tabie 1

A

ENGINEERING, INC

Job: Material Recovery, LLC.

Job Number: 479.0

Caiculated By: SDF Date: 12/1/01
Checked By: Date:

Subject: Capacity Calculations

Sheet: 10f2

Determine the total airspace available for waste in Phase 1.

Total airspace for waste, cover soil and cap (V)

Airspace consumed by the final cover (V) =

Airspace consumed by weekly cover (V) =

1,632,050 cy volume from AutoCadd
44 722 cy (V~Area; x dcap}

158,733 cy {Vs=Vi-V; x %soil)

Total airspace available for waste (V)

Determine the estimated life of Phase 1.

Total waste volume (V,,)

Total waste mass volume (M,)

1,428,596 cy {(V.=V-ViVg)

1,428,596 cy

964,302 tons  (M,=V,, x D/2000)

Projected remaining life of the the disposal unit

Landfill Parameters:

Wa = average daily waste acceptance rate
(based on a 5.5 day work week)
D = average inplace density of waste
Yosoil = waste to soil ratio (9:1)
Ares; = area of final cover

(area includes 3:1 sideslopes)
dcap = depth of cap (final and intermediate cover)

5.2 years

= 650 tons/day
or 3575 tonsiweek
= 1350 Ibstyd®

= 10 %

= 8.8 acres

= 402,494 sf

= 3ft




Table 2

m- Job: Material Recovery, LLC.
3 -—-= ] Job Number:  479.0
-v“-“ . Calculated By: SDF Date: 12/1/01
: Checked By: Date:
ENGINEERING, INC Subject: Capacity Calculations
Sheet: 20f2
Determine the overall soil balance for Phase 1.
Total cut resulting from the construction of the Phase 1 = 598,492 cy volume from AutoCadd
{base grades, perimeter road, main access road and sed. basin)
Total fill needed to develop Phase 1 = 99,648 cy volume from AutoCadd
{base grades, perimeter road, main access road and sed. basin)
Soil needed for weekly cover = 158,733 cy
Soil needed for the final cover = 44,722 cy
Soil balance = 295,390 cy
Total soil available = 598,492 cy
Total soil needed = 303,102 cy
Total soil balance = 295,390 cy I

Landfill Parameters:
%osoil =
dcap

waste to soil ratio (9:1)

depth of cap (final and intermediate cover)

10 %
3ft
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NOTES:
TOPOGRAPHIC CONTOUR INTERVAL = 2 FEET.

GROUNDWATER SURFACE CONTOUR INTERVAL = 10 FEET.

STATIC WATER LEVELS FOR ALL PIEZOMETERS AND CITY OF RALEIGH
MONITORING WELLS MEASURED ON 10/03/01. SUPPLEMENTAL DATA FOR
CONSTRUCTION OF GROUNDWATER CONTOURS TAKEN FROM TEST PITS ON
08/28-30/01, BORINGS B—1 THROUGH B~15 ON 10/01-02/01, AND
CORE LOCATIONS C—1 THROUGH C-5 AND BORINGS B—16 THROUGH B—18
MEASURED ON 11/13-15/01.

THE LOCATIONS OF TEST PITS, BORINGS, CORE LOCATIONS, AND WELL
288 ARE APPROXIMATE.

THE COORDINATES FOR ALL "WELLS®™ AND "TEST WELLS" WERE TAKEN
FROM WATER RESOURCES RESEARCH INSTITUTE SPECIAL REPORT SERIES
NO. 20 (JANUARY 2000). HOWEVER, THE GIVEN LOCATION FOR WELL 28B
DID NOT MATCH THE FIELD LOCATION AND THE PLOTTED WELL LOCATION
WAS MOVED TO THE APPROPRIATE APPROXIMATE LOCATION.

THE GROUNDWATER ELEVATION FOR P-7 [S CONSIDERED ANOMOLOUS AS
DESCRIBED IN THE TEXT OF THE REPORT AND WAS NOT USED IN THE
CONSTRUCTION OF GROUNDWATER CONTOURS.

GROUNDWATER CONTOURS BASED ON LINEAR INTERPOLATION BETWEEN
AND EXTRAPOLATION FROM KNOWN DATUM, TOPOGRAPHIC CONTOURS,
AND KNOWN FIELD CONDITIONS, THEREFORE, GROUNDWATER CONTOURS
MAY NOT REFLECT ACTUAL GROUNDWATER CONDITIONS,
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w%»% 127 MIN, e

sl df{v\E/xﬁf

GRASS—LINED TRAPEZOIDAL CHANNEL WITH TEMPORARY LINING

7
( con
\_ SEDIMENT STORAG

>

TEMPORARY LINING

GRASS—~LINED TRIANGULAR CHANNEL WITH TEMPORARY LINING

STORMWATER CONVEYANCE CHANNEL SCHEDULE
CHANNEL BOTTOM ' ,
CHANNEL | DEPTH (0) | wiotH (8) | SIDE_ | CHANNEL |TEMPORARY
SECTION \ p B SLOP SLOPE CHANNEL
SEL (FT) (FT) () (%) LINING
- e Vo SYNTHETIC
SCC—1 2'-0 -0 3 11.0 A
SCC—2 e o STRAW
SCC—2 2'~0 2’0 3 5.0 W/ NET
SCC—3 2’0" 1'~0" 3 12.0 NONE
NOTE: SCC—4 P 2'-0" 3 3.9 STRAW
1. INSTALL TEMPORARY LINING IN ACCORDANCE WITH W/ NET
NORTH CAROLINA'S EROSION AND SEDIMENT o . |
CONTROL PLANNING AND DESIGN MANUAL, SCC~5 2'-0 0 3 4.5 NONE
SECTION B.14, INSTALLATION OF NETTING AND MATTING. ’
SCC—~6 2’0" 1'-0" 3 6.0 | JUTE NET
o . . | SYNTHETIC
SCC—7 2’0 0 3 17.0 L
T T STRAW
$CC—8 20 2’0 3 6.0 W/ NET
SCC~GA Ly e STRAW
cCc-9 20 2'-0 3 2.25 W/ NET
o~ . oo . | SYNTHETIC
SCC—98 2'-0 2'-0 3 2.55 | THE
W@Wi 5 _g" e é“ sce—gc o' _g" 20" 3 5 40 SW£§§T§S
P ne g SCC—-9D 2'-0" 2'~0" 3 1.29 STRAW
) j‘;ﬁ%aﬁsm CREST - 6 W/ NET
S AT X ; SCC—10A 2'—0” 20" 3 2.40 STRAW
P e W/ NET
o . e . STRAW
SCC—108 2’0 2'—0 3 2.48 S
oy e . 16 STRAW
- FILTER \_ CLASS B EROSION CONTROL SEC-10C 2-0 2-0 3 116 W/ NET
Ry STONE.
, FABRIC ~ SCC—-10D 2'~0" 2'-0" 3 1.0 STRAW
\_NCDOT #57 WASHED STONE W/ NET
(12" MIN, THICKNESS) SOC-10 o e 5 STRAW
SCC—10E 2'—0 2'—0 3 1.55 W/ N
SECTION SCC—11A TRAW
SLL—114 Pty o 2 LA
Va OVERFILL 8" SCO-118 20" 2" 3 2.64 STRAW
/ FOR SETTLEMENT SLL-118 20 2= : ‘ u
P, R SETTLEMEN W/ NET
Ay . . . 9 STRAW
SCC-11C 2'~0 2'-0 3 1.7 e
e o ot pn , _ STRAW
SCC—124 2 ~0 2'-0 3 2.36 3ol
SCC-128 2’0" g 3 3.05 | STNIHETIC
N ~ T A
TR SCC~120 2’0" 20" 3 1.08 e
SN FILTER ‘ 2’0 0 W/ NET
FABRIC SOC-13 Ay 0 3 VARIES NONE
g | % SCC—~14 z 0" 0 3 R NONE
el o - NATURAL VARIES
P, GROUND SCC—15 PO 0 3 VARIES NONE
SPILLWAY : P
SCC—16 2 O 3 VARIES NONE
SEDIMENT TRAP 1o o | o
DETAIL N o SCC~17 Z L3 O 3 VARIES NOME
T SEDIMENT TRAP SCHEDULE
SEDIMENT | _REQUIRED MIN. WEIR STORMWATER CONVEYANCE
EDIMENT ISTORAGE CAPACITY]  WEIR e PRPRPIES
TRAP (FT°) LENGTH (FT) CHANNEL (SCC)
SCHEDULE
ST-1 2,700 & N.T.G.
§T~2 2,250 4
ST-3 2,250 4
ST—4 4,200 B
ST-5 5,400 8
ST-6 1,500 4

GRASS LINED TRAPEZOIDAL CHANNEL

BAIN,
~
S
S
\\K
",
M
M\%\
M‘f
/"”“
WM/
P
/"/ F \%MRN
273" COARSE AQQREQAT&’Z”"/[ // S
12" MIN

TEMPORARY GRAVEL CONSTRUCTION
ENTRANCE/ EXIT
DETAIL

N.T.S.
FLTER
FABRIC
p
. < —EXISTING
‘“?’"”M., )
- ) o NOTE:
g "% 133 . . N . i3 i 3 e #
/ I 8 MIN 1. POSTS SHALL BE 4" DIA. PINE, 2
) Voot DIA. OAK, OR 1.33 LB/LF. STEEL
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2301 W MEADCYWWVIEW RD.

ANCHOR FILTER FABRIC~/
IN GROUND (MIN. 6")

ot

WITH MAX. LENGTH OF 6 FT.

CLOCATE SEDIMENT FENCE AS

SHOWN ON PLANS, AND AT A
SUFFICIENT DISTANCE FROM
PROPOSED WORK ACTIVITIES S0
THAT 1T WILL NOT INTERFERE wWiTH
THE WORK.

JIF THE SEDIMENT FENCE LOCATION

SHOWN ON THE PLANS WILL
INTERFERE WITH PROPOSED WORK

[ BY THE CONTRACTOR, OBTAIN
A ENGINEER'S APPROVAL BEFORE
ISTING — | INSTALLING.
LA tHNE e mﬂ_ﬂ”ﬂ%gzg@ ‘
GROUND  \| 8 i ey
N S N | -
b |
i e V
FLEVATION

SEDIMENT FENCE

i

Y, LLC

#
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ot emscrmn

2'~0" MIN.

RR—— -

/f““‘"”‘ RISER
yd

_— SEE DEWATERING SCHEDULE
/

4
o

e e g o

COoOCocOOCo

GCQoQLOOQH
SCOo00OOC0OO0
COoOCO000

— NCDOT #57

] ©90000000 // WASHED STONE

INSTALL COLLAR WITH __COLLAR TO BE OF SAME GAGE AS THE
CORRUGATIONS v&:mfm;www-\ / PIPE WITH WHICH IT IS USED.
CONTINUOUS WELD—— & / -
] s i
/ _1/2° x 2" SLOTTED HOLES FOR MIN.
P g 3/8" DIAMETER BOLTS.

. A

é 2°|| —=1 0.D. OF PIPE |==—

{
2 & @ % }%ﬁ fmz”
% * BAND f;’f

SEDIMENT BASIN
DETAIL

LTS,

SIZE AND SPACING OF SLOTTED
OPENINGS SHALL BE THE SAME
AS SHOWN FOR CM COLLAR.

USE RODS AND LUGS TO CLAMP
BANDS SECURELY TO PIPE.

I __WELD 1-1/8"% 1-1/8"x 1—1/8" ANGLES TO COLLAR OR
< e BEND A 90 ANGLE 1~1/8" WIDE AS SHOWN IN DRAWING.

] NOTE FOR BANDS AND COLLARS:
1-1/8 MODIFICATIONS OF THE DETAILS
o SHOWN MAY BE USED PROVIDING
EQUAL WATERTIGHTNESS IS
MAINTAINED, AND DETAILED

Soceceoce : & WELD BOTH SIDES . \"\«f/ DRAWINGS ARE SUBMITTED AND
| ccooocoocoo ~ . SLOTIED HOLES | . 2 \>\ APPROVED BY THE ENGINEER PRIOR
OUTLET 002000000 T | CORRUGATED METAL > . APPR
BARREL | 60co0o0oco0 ahe SHEET WELDED TO - BANDOF 1-1/8"  TO DELIVERY
) CO0000COO0 - . CENTER OF BAND. 3
. ee2823838] y %i CONTINUOUS WELD \
o - Ti ‘ "y - L
? NOTES FOR COLLARS: |
A 12 | | 3. THE LAP BETWEEN THE TWO HALF SECTIONS
1.ALL MATERIAL AND WORKMANSHIP SHALL BE IN AND BETWEEN THE PIPE AND CONNECTING /e :
v ACCORDANCE WITH THE CONSTRUCTION BAND SHALL BE CAULKED WITH ASPHALT / SHEET METAL COLLAR SHALL BE CUT TO FIT
SPECIFICATIONS, MASTIC AT TIME OF INSTALLATION. b CORRUGATIONS OF HELICAL BAND.
WELD WITH A CONTINUOUS WELD.
RISEF 2.UNASSEMBLED COLLARS SHALL BE MARKED BY 4 EACH COLLAR SHALL BE FURNISHED WITH TWO : A E ‘ .
Rk NOTE: SPACE HOLES THREE INCHES PAINTING OR TAGGING TO IDENTIFY MATCHING 1/2" DIAMETER RODS WITH STANDARD TANK < METAL COLLAR TO BE DSOS, HL A T o DFORMATION ON FABRICATION
APART IN EACH OUTSIDE PIPE PAIRS. LUGS FOR CONNECTING COLLARS TO PIPE. WELDED TO CENTER OF SIONS, b GAGES, ‘ » AND NOTES.
VALLEY IN LOWER HALF OF RISER. HELICAL PIPE BAND
| HOE]  H END VIEW _
RISER | size | (P | HELICAL CMP PIPE
o L | 300 ANNULAR CMP PIPE ANTI—SEEP COLLAR
' ANTI—SEEP COLLAR N.T.S.
sB-2 | 1/2°| 2. N.T.S.
DEWATERING SCHEDULE RISER PIPE FOR
PRINCIPAL SPILLWAY
NCDOT #57 STONE
AROUND RISER
TRASH RACK ’
e 16 ) RISER DIA. N r-6" ‘x\
PROVIDE DRAINAGE HOLES \% )
IN LOWER HALF OF RISER “x\ Ty
IN ACCORDANCE WITH ‘”ng ‘ - , q A T
DEWATERING SCHEDULE N 2.5:1 MAX STABLIZED OQUTLET TEMPORARY STORMWATER
PT /(SEE OUTLET PROTECTION) DIVERSION BERM
i : P JETAIL
éé ;E’;’E‘T’““M%m" ;%? /ﬁt i E E ST o %
3&3 Fogt / %Y}%m §m u lg , PRI o boad,
é A * | 7 |
?"3 V E"’*E 7 \ y :
Vs - /f' L, ot e La s
ANTI=FLOTATION/ / e « / PRINCIPAL/
BLOCK / ANTI-SEEP COLLAR SBILLWAY
‘ / Rt . " ADE
1 STRUCTURAL FILL V, BARREL o /TOE OF SLOPE
12" ) ™~
% \\
] SB—1 SB-2 adeRe O NN
TOP OF 70 EL A 200.0 214.0 e
CMP RISER || EL B 2065 218.2 -
a EL C (25-y HIGH WATER ELEV.) 208.0 219.4 N OUTLET BARREL
, 3
\— WELD OR OTHERWISE ATTACH eL.9 £10.0 2210 z
TRASH RACK TO TOP OF RISER EL E 194.0 204.0 o [}
1/47 THICK STEEL ANTI—VORTEX D (IN) 60" 60 ~ V/
PLATE WELDED TO TRASH RACK - d (IN) g 48"
FRAME. . L CLEANOUT 6% b i1 NOTES
SO v o Woaataf oo el ik 1. APRON THICKNESS = 18" MIN.
TS e A e L (FT.) 100 160 " S e
TOGETHER AND WELDED TO ig;‘:w = = 2. INSTALL FILTER FABRIC
ANTI~VORTEX PLATE. L = T BETWEEN THE RIPRAP AND
¥ A , £ I THE SOIL FOUNDATION.
ANTI~FLOTATION T
BLOCK (FT.) 7B =8 %127 -0x7T-0"x12
ANTI-SEEP COLLAR (2) 7-2"x7'=2"|(1) 7'—8"x7'~8" e | 34| 22
Lo | 12| a2
SB—1= PROPOSED SEDIMENT BASIN LOCATED NORTHWEST OF THE PROPOSED LANDFILL. P EETT e
PLAN SB-2= PROPOSED SEDIMENT BASIN LOCATED SOUTH OF THE PROPOSED LANDFILL. 0 D .
= LENGTH OF DISCHARGE BARREL
TYPICAL TRASH RACK NOTE: OUTLET PROTECTION
DETAIL SEDIMENT BASINS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE NORTH CAROLINA DETAIL
TS EROSION AND SEDIMENT CONTROL PLANNING AND DESIGN MANUAL AND PROJECT SPECIFICATIONS. Y

Vg
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Property Boundary Survey and Legal Description




~ L : EXHIBIT B
' i
P - - BKGSSSPGJShﬁ ]
L — - - . {
il'.( - .‘
re X !
REGISTR A i
gooLet g5.414-9 TH 332 i
' BERagn b, SRS .
\STER OF DEEDS
' RESKE counTY
1
L
e Tex Q0 i . Recording Tima, Bock and Pagy
"N TaxLetNo.. -  parcal dentifier No 0004648 & 0004GA3. e
. Varified by civ - .. County oun the .. ..o FITE:| Soprmpee R R 180 e )
by .
Mall aftar racording __R..Danpette Underwcod

PO Box_ 141, €la

Thia [nstrument Waa prepared by ...'g‘....nannatl:a...Unﬂnxwood.,........... i
Brief description for tha Index m 1 8 2, 163.43 & =y Y
t . . St. Mary ﬂ‘n!hP

NORTH CAROLINA GENERAL WARRANTY DEED

THIS DEED made thia i d0¥ Of O 111 JO—— L1095, by and between
GRANTOR GRANTEE
ASHEEY TURNER BULIDING (D., e, WILLIAM ASHLEY TURNER and wife,

DEBRA C. TURNER

2700 Shotwell Road
Clayton, HNC 27520

i Ewter b -"r-pdn_h Shick Por cach pariy: mama, address, wud, W appreprisle, shracier of eatity, ey, ssrperalon a2 parinership

The deslgustion Grastor and Geantes as used hersln aball include asld partias, their helra, succensors, and sasigns, and
ahall include singular, plursl, masculing, feminine or neuter &3 required by context.

WITNESSETH, that tha Grantor, for = valusble consideration pald by the Grantes, the recaipt of which ls hersby
acknowladged, has sod by thess presants does grant, bargain, sell sud convey unto tha Gradles in fee simple, all that

cartaln fot or parcel of land sltuated in tha City of .. ‘ ot B2 hary's Township,
5 - S County. North Carolins snd mora particularly desctibed as follows:

SEE ATTACHED EXHIBIT A FOR DESCRIPTION . B

N C. Sar Amor, Form No. 1@ 1974 Reviard © 1977 = St sbiarre G, it B0 1Y, Triemtn, B G TTRA
H-lhuu-—l-l-u-!l.:hl-u.-ml

e pard PR R R P L S e kA e free e P Sy S S Bt . T
i dr B amitermnton s Sy atiap S 0 Brinta s
ity b



BK6555P506L7 E

Ths property herwibabova deseribed was acyulred by Grantor by instrument r ded I8 ..

\ A .
.. Deed.Bock. E477.Fage 925, Make.Coutny Registry :
A map showiang the xbove duscribed property in racorded o Plat Book oo o e e [-1T -
TO HAYE AND %0 HOLD the aforesald lot or paresl of land and all privileges and appurtsnances thersto balonging to
the Grantes in fos sinple.

And the Grantor covensnts with the Grantes, that Grantor 1s aelzed of the pramises in fes simgple, has the right to convey
the samae in fee simple, that title (s marketable and fres and clesr of all encumbrances, and that Grantor will warrant and
defand tha title againat the lawful elaims of all pernona whomaoever axcept for the exeaptions hereinafter stated,

Fitle to the property herelashove deseribed fs subjact to the followlng exceptionn:

Restrictions and easements of record.

1n WTTHEI) WHERZGF, ke Graslet Bas herymite ed Rl Sand and aral, #¢ {f corperncs, Bas caiused thls testrumaal s be tr.ﬂ m
cmhﬂ:-n wr i duly smikached sifier snd It sead ia be Barvanis sTiand by Antnatity af ha Resrs wf Direstars, the dap and year Oem
e [ .

ASHLEY TNRNER _RUL

- fIRAL)
e ---M / ..‘l,,‘ {SEAL)
dant -
ATTEAY §§ E
g 21 MANY L Io€ eoecaimmeiaen (SEAL)
‘&Q&M&&lla. 5
i) % ] -
............................ Secratacy (Compedin
e e 2 T— wraL
"‘l'llluﬂ'"‘P
ATAL-BTAMP NORTE CARGLINA, Cwuntr.
! I, » Newry Fudbic of s Couniy and Ttats aferesald, cartlly Bust ...eee
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EINIBIT A
Tractsa 1 & 2, 163.43 Acres

TRACT 1

BEGINNING at a polnt - 70.65 fest North of the
intarsection of NCSR 2542 and NCSR 25%3, having a3 line from
WCSR 2542 to tha point of Begloning of South 03 degreea 54°
£8» 70.65 feek, thence from aaid polnt North B89 dJdegreas 34!
18" West 578.19 fee:t to an existing iron plpe, thence from
the exlating iron plpe South 00 degrees 15* 03" Wast 449.24
fast to an exlating iron pipe, thenca from the exlsting iron
pipe South 00 degrees 15' 03" West 36.92 feet to the center
of MNCSR 2542, thance from the center of MHCSR 2542 South 353
degrees 15' S0 Wamt 172.61 feet along NCSR 2542, thence
from this centar polnt of NCSR 2542 North 00 degrees 39' 07"
Weat 36.56 feat to an eximting iron pipe, thence from the
existing iron plps ¥ 00 dagreaas 59' 07" West 552.64 feat bo
an existing iron Hipe, thence from the existing iron pipa
Sguth 89 degrees 54*' 28" Wast B888.40 feat to an exizting
iron pipe, thence from the exlisting 1iron pipe North 01
dagraes 28' 05* Bast 959.90 feet to an existing iron pipe,
thence from the existing lron pipe N 01 degrees W ' 17"
East 314.90 faat to an exlating iron pipe, thence from the
exiating iron pipe North 00 dagrees 456* 02" Bast 959.30 faat
to an axisting iron plpe thence from the existing iron plpe
South 87 degrees 55' 53* East 2879.54 feat to a new iron
pipe, thence from the nev iron plpe South 87 degrees 55' 55¢
East 35.68 feet to tha center of NCSR 2533,

thence from the
canter of MNCSR 2533,

travereing along the same road at the
following caordlnateas: MNorth 34 degreas 51°

faat, North 35 dagrees 35' Q0=
degraees 25' 33" East 122.34,

54~ East 62.67
Bant 601.74 fast, North 35
tiorth 34 dagreaes 46' 39" east
103.54 feet, North 34 degreea 25* 547 115.25 feet, North 33

degrees 42' 51" Eaat 122.91 feet, North 33 dagrees 34' 14v

— -

T o Lk
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dagrees 20' 44-

BK6555P60649
Exhibit A
continued Paga 2

taat 109.37 rfeet, North 32 degrees 51+ 31" East 104.44 faet,
Morth 31 degress 20°' 44" East 105.20 feet, North 10 dagrees
3a* 28> east 914.06 feet, North 28 degreas 24 19 East
53,84 faet, North 21 dagrees 50' 36~ East %51.26 faet, and
Horth 10 degreea 10' 37" Eaat 58.49 faet, wiich includes the
&0 feat right of vay reasrved by DOT on HCSR 2353, to the
point and place of BEGINNING, containing 113.55 gross icrn,
according to the plat of =ame prepared by Williams-Pearca &
asgoclates, P.A., Reglatersd Land Surveyars, datad March 21,

1995 and recorded im Plat Book 1995, Page 456, of the Wake
County Reglatry. :

TRACT 2

BEGINNING at the same point as did Tract 1 abova and
traversing slong HCSR 2553 with thoss same coordinateas as
met forth above in Tract 1.
10 dagrees 10* 37" maut 58.49 feat, North 21 degress 50°
36" EBast 51.26 feat, North 23 dugrees 24' 19* Eaat 53.84
feat, North 30 degreea 3a' 28"
east 10%5.20 feet, Horth 32 degrees 51' 31~
eant 104.44 feet, Horth 33 degrees 34' 14" East 109.37 feet,
North 33 degrees 42°' 51" 122.91 feet, North 34 degrees 25!
54" East 115.25 feet, North 34 degreas 46 39" East 103.54
feat, North 35 degrees 25' 33" Eaat 122.54 fast, North 35
degrees 35% 00" East 601.74 feet, North 34 degrees Sl' 54*
East 62.67 feat, North 33 degrees 47 21" eant 92.11 fest,
North 28 degrees 21' 05" east 55.62 feel, North 24 degrees
14* 24" East 56.47 feat, North 19 degreas 07' 50" Est 70.27
raet, North 14 degraees 27' 54" Eaab 85.00 feet, North 10
degrees 22' Q9" East 52.22 feat, North 06 degrees 52°' 39*°
Bast 76.00 feet, North 05 degreas 41+ 37* East 113.61 feet
and North 04 degrees 39' 47 102.92 feet to a new PK nail in

those baing as followa: North.

East 914.06 feet, North 31

-y g



exluhlng‘ iron plpe South 28 dagrees '23' 31"

655560650
Extilbit A Continued
Page 3

the centar of NCSR 2553, thence from @ald new PK nail North
89 degreas 23* 26" east 30.13 fest to 2 new iron pipe,
thence from said new iron pipe North 89 degress 23° 26" East
229.05 femt to an exiating iron pipe, thence form uald
existing iron pipe South 32 dagreas 46' 34" East 600.84 faat
to an exiasting irom pipe, thence from aald axisting iron
plpe South 00 degrees 02° 3
iron pipe. ‘thence from said exlsting iron pips South 00
degress 12°

23* West 550.92 feet to an existing iron plpe,
thence from

sald existing iron pipe South B9 degrues 25' 53°
Hest 731.89 feast to an existing icon plpe thence from said
West 1687.75

thence from sald existing
iron pipe South 28 degrees 23* 31" WEst 33.90 faet ta the

center of NCSR 2542, thence from this center polnt North 89
dugrees 34° 18" West 703.21 faet, which includes the €0 fmeakb
right of way reserved by DOT on NCSR 2542, to the polnt and
placs of BEGINNING, containing 49.88 groas acras,

feet to an existing iron pipe,

according
to tha plat of s=same prepared by Willlam-Fearce and

Associates, P.A., Registerad Land Survayor, &ated March 21,

1995 and recorded in Plat Book 1995, Page 456, of the Wake
County Regilstry.

311.54 fast to an existing .
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Tactsa Tax 52, 400- Recording ‘Time, Book and Page

Tax Lot No. . ..o FE O .. Paredl Iduntifier No. 1741.04. 73 2924..
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Thia izatrument was prepared by .Charles.l.. Fulros of Mauning,.Yulton b. Skinnazy- Pelwme -

Briel description for the lndex ﬁ?.Sl acres, SR 2553 _l T-17288

NORTH CAROLINA GENERAL WARRANTY DEED

-+,
RIS DEED made this . |17 dayof . . WY, ... 1999 by and between
GRANTOR GRANTEE

ASHLEY TURNER ENTERFRISES, INC,
F. 0. Bex 160
Clayton, North Carolina 27520

CYLESTER P. GIN¥, widow

LR

3 ‘fflﬁ.“w?‘

Entar Im apprapriale black for each parily: parme, addeass, and, i appropriate, characier af enllty, 2q. corperalion o partnarshlp.

The dasignation Grantar and Grantee a3 used herein shall Include naid pacties, thelc heirs, successors, and assigny, and
shall (neluda aingular, plucsl, masculing, feminine or neuter a3 required by context.

WITNESSETH, that the Grantor, for a valuable conalderation pald by the Grantee, the receipt of which Is hersby
acknowledged, has nnd by these presents does grant, bargain, sell and convey unto the Grantes in fes aimple, all that

cariain lot or parcel of lund |ltuate\rg'€h City of Garner .. St. Mary's. .- . Tawnship,
Waks County, Nurth Carolina and more purticularly deseribed aa-fallases.

on Exhibit A attached hereto and incorporated herein by this raferenca therato.
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The property hereinabove deacribed was acquired by Grantor by Instrument recorded In ... .. et et s

Deed Bogk 1726, page 588, Make County Regfafry.. e

A map showlng the above deserilied property 1s recorded In Plat Book ... .. . . e i PAGR.LL

TO HAVE AND TO EOLD the sforeaald lot or parcel of land and all privileges and appurtenances thersts helonging ta
the Grantee in fea simple,

And the Grantor covenants with the Grantee, that Grantor {s seized of the pramises In fea simple, has the right to convey
ihae same In fed simple, that title {s marketable and free and clear of all ancumbrances, and that Grantor will warrant and
defand the title againat the Iawful claima of ail persons whomsoever excapt for the exceptiona hareinafter atated,
Title to the property hereinabove described 1a subject to the following excaptions:

1999 taxes, a 90' CPSL easement crosaing the northeast corusr
of the property and other eassments of recoerd, and the right
of way of SR 2553.

IN WITNESS WHEREZQF, e Graster his herqunts sl B
carparnla pame Y its duly patherimed sfilears and dia seal ta Ba
abrve writlan.
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nka Affix y authatily of s Weard of Diructsts, Lhs oy lld' yuar fNre
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EXHIBIT A TO DEED FROM
CYLESTER P. GINN, WIDOW, TO
ASHLEY TURNER ENTERFRISES, INC.

BEGINNING at an existing PK nail located in the centerline of SR 2553 (a 60" public right-of-
way), said nail being distant North 31° 27* 48" East 2580.75 fect from the centerline intersection
of SR 2542, said nait marking the northeast corner of the property owned now or formerly by
William Ashley Tumer as described in Deed Book 6553, page 646, Wake County Registry; runs
thence along and with the northern line of the Tumer property (now or formerly) North 87° 557
15™ West 35.68 feet to an existing iron pipe located in the westemn right-of-way line of said SR
2553 and North 87° 557 15" West 2879.54 feet to an existing iron pipe in the eastern live of the
property owned now or formerly by Horace Benton Heirs; runs thence along and with said
eastemn line of the Benton Heirs praperty (now or formerly) North 00° 48" 14™ East 1534.73 fest
to an existing coacrete monument, said concrste monument marking the southwest corner of the

petty owned now or formertly by the City of Raleigh as described in Deed Book 2064, page
433, Wake County Registry; nns thenee along and with the southern line of the property of the
City of Ralcigh (now or formerly) South 82° 50' 24 East 3107.70 feet to an existing concrete
monument located in the western right-of-way line of said SR 2553 and South 82° 50" 24" East
32.03 fect to a point in the centerline of said SR 2553; runs thence along and with said centerline
of SR 2553 the following ten courses and distances; (1) South 04° 28" 32" West 611,79 feet to
an existing PK mail; (2) South 04° 39" 47" West 102.91 feet to point; (3) South 05° 41" 37" West
113.61 feet to point; (4) South 06° 52" 39" West 76.00 feet to point; (5) South 10° 227 09" West
$2.22 feet to point; (6) South 14° 27" 54" West 55.00 fcct to point; (7) South 19° 07° 50" West
70.27 fect to point; (8) South 24° 14" 24" West 56.47 feet to point; (9) South 28° 21° 05" West
55.62 feet to point; and (10) South 33° 47° 21" West 92.11 feet to the POINT AND PLACE OF
BEGINNING, containing 98.41 gross acres, including 0.89 acres within the right-of-way of said
SR 2553, all according to plat of survey dated April 27, 1999 and revised May 5, 1999 entitled

“Property Survey for Ashley Tumer Enterprises” prepared by Clyde T. Pearce, Professional
Land Surveyor, of Williams — Pearce & Assoc., P.A.

The above-described tract being the property conveyed to Harvey D. Ginn and wife, Cylester P.
Ginn by deed recorded in Book 1726, page 588, Wake County Registry. Sce also Estate File of
Harvey D. Ginn found in 96 E 209, Wake County Clerk of Superior Court.
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APPENDIX 2
Random Waste Screening Forms
1. Waste Inspection Form
2. Refuse/Unidentified Waste Inspection Form

3. USEPA Hazardous Waste Inspection
Decision Tree



1. Waste Inspection Form



WASTE INSPECTION FORM

FACILITY: PERMIT NO.
LOCATION: DATE:
INSPECTOR: COMPANY:

Waste Name(s) & Address (es)
1.

2
3.
4
5

Waste Hauler
Address

Driver’s Name

Waste Accepted [ ] Rejected [ ] Held [ ]
NOTIFIED: Waste Source [ ]| Hauling Management [ ] Site Management [ ]

State [ ] Federal [ ]
Loader Operator:

Personnel Conducting the Inspection:

1. Supervisor Conducting the Inspection:
SIGNATURE:

2. Witness:

SIGNATURE:

3. Driver:

SIGNATURE:

4. Other:

Company: Title:
SIGNATURE:

DATE: TIME AM[ 1 PMI ]
ADDITIONAL COMMENTS: on the back




CONTAINER INVENTORY

FACILITY: PERMIT NO.
LOCATION: DATE:
INSPECTOR: COMPANY:
Container:

Drum[ ] Metal { 1 Cardboard [ ]  Plastic [ ] Other [ ]
Other:

Contents:
1. Full [ ] Partially Full [ ] Empty [ ]
2. Crushed [ ] Punctured [ ]

3. Labeled [ ] Hazardous [ ]
Identified:

Additional Information:

Container:

Drum[ ] Metal [ ] Cardboard [ 1 Plastic [ ] Other [ ]
Other:

Contents:

1. Full [ ] Partially Full [ ] Empty [ ]
2. Crushed [ ] Punctured [ ]

3. Labeled [ ] Hazardous [ ]

Identified:

Additional Information:



INSPECTION CHECK LIST:(Check all that apply)
(If “YES” Please explain in the space provided below)
FACILITY:

LOCATION:

INSPECTOR:

. Powders/Dusts

Identified:

PERMIT NO.

DATE:

COMPANY:

Unknown

. Unacceptable Saturation

3, Odor/Fumes

0 % N o W

Strong
Faint

Describe:

Heat

Ttem:

Battery

Oil
Biomedical
Radioactivity
Ashes/Residue

10. Sod/Soil

11. Asbestos (not properly contained)
12. PCB

13. Out of County Waste

Explanation:

YES

NO



2. Refuse/Unidentified Waste Inspection Form



REFUSE/UNIDENTIFIED WASTE INSPECTION FORM

FACILITY: PERMIT NO.
LOCATION: DATE:
INSPECTOR: COMPANY:

REJECTABLE WASTE DESCRIPTION:

WASTE: Rejected [ ] Accepted [ ]
NOTIFIED: [ ] Waste Source [ ] Hauling Management
[ 1 Site Management [ ] State

REFUSED WASTE TRANSPORTED BY:

Hauler Address:

[ ] Federal

Destination:

ACCEPTED WASTE:

Contained area:

Secured by:

Lab to complete testing:

ADDITIONAL COMMENTS:




3. USEPA Hazardous Waste Inspection Decision Tree



Waste Inspecied by Personnel
Trained fo Recognize
Hazardous Waste Prior to
Delivery at Working Faces
I |
Waste is identiied as Waste is Net Wasle is Identifed asa
Non-Hazardous Readly |dentfiable Hazardous Waste
Deliver Isolate Wastes by Refuse
o Maving to Temporary Waste
Working Face Storage Area
Record Rave Waste Tested Record
Inspection Ingluding Unidentiied Inspection
Containerized Wasles
|
| I
Wasle Determined to Waste Datermined to
be Non-Hazardous b Hazardous
Retum to Maniest and Transpor
Working Face Wasles to a Faciity Pemitied
and Dispose to Handled the Hazardous Wasle
(Eg., A Faciity wih a RCRA Pemnit or nterim Status

Record Racord Inspection
Inspecion and oty State
lirector
Figure 3-1

Hazardous Waste Inspection Decision Tree
Inspection Prior te Working Face

Source: EPA “Solid Waste Disposal Facility Criteria — Technical Manual”. Nov. 1993




APPENDIX 3

Seeding Specifications



SECTION 02936

SEEDING

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

WORK INCLUDED

A. Preparation of subsoil.
B. Placing topsoil material.
C. Fertilizing.

D. Temporary seeding.

E. Permanent seeding,

F. Mulching.

RELATED SECTIONS

A. 02200 - Earthwork

QUALITY ASSURANCE

A. Provide seed mixture in containers showing percentage of seed mix, year of
production, net weight, date of packaging, and location of packaging.

MAINTENANCE DATA
A. Submit maintenance data for continuing Owner maintenance.

B. Include maintenance instructions, cutting method and maximum grass height; types,
application frequency, and recommended coverage of fertilizer.

DELIVERY, STORAGE AND HANDLING
A. Transport and handle products in accordance with manufacturer’s instructions.

B. Deliver grass seed mixture in sealed containers. Seed in damaged packaging will not
be acceptable.

Appendix 3 — Seeding Specifications 02936-1
Material Recovery, LLC
C&D Landfill Construction Plan Application — Phase 1

Joyce Engineering, Inc.
December, 2001
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PART 2

Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of
manufacturer.

Promptly inspect shipments to assure that products comply with requirements,
quantities are correct, and products are undamaged.

Store and protect products in accordance with manufacturer’s instructions, with seals
and labels intact and legible.

PRODUCTS

2.01 SOIL MATERIALS

A.

Topsoil Material: Excavated from site and free of weeds.

2.02 ACCESSORIES

A,

PART 3

Mulching material: Oat or wheat straw, dry, free from weeds and foreign matter
detrimental to plant life.

Lime: Lime shall comply with applicable North Carolina state laws and shall be
delivered in unopened bags or other convenient standard containers, each fully labeled
with the manufacturer’s guaranteed analysis. Lime shall be ground limestone
containing not less than 85 percent total carbonates, and shall be ground to such
fineness that 90 percent by weight will pass through a No. 20 mesh sieve and 50

percent by weight will pass through a No. 100 mesh sieve. Apply limestone uniformly
into the top 4-6 inches of soil.

Fertilizer: Fertilizer shall comply with applicable North Carolirna state laws and shall

- be delivered in unopened bags or other convenient standard container, each fully

labeled with the manufacturer’s guaranteed analysis. Fertilizer shall contain not less
than 10 percent nitrogen, 10 percent available phosphoric acid and 10 percent water
soluble potash (N-P-K, 10-10-10). Any fertilizer which becomes caked or otherwise
damaged, making it unsuitable for use, will not be acceptable and shall be
immediately removed from the job site.

EXECUTION

3.01 GENERAL

A. Areas where topsoil material is to be placed and areas to be seeded include all areas

B.

disturbed during construction which are not to be paved.

Verify that prepared soil base is ready to receive the work of this Section.

Appendix 3 — Seeding Specifications 02936-2
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3.02 PREPARATION OF SUBSOIL

A. Prepare subsoil to eliminate uneven areas and low spots. Maintain lines, levels,
profiles and contours. Make changes in grade gradual. Blend slopes into level areas.

B. Remove foreign materials, weeds, and undesirable plants and their roots. Remove
contaminated subsoil.

C. Scarify subsoil to a depth of 3 inches where topsoil material is to be placed. Repeat
cultivation in areas where equipment used for hauling and spreading topsoil has
compacted subsoil.

3.03 PLACING TOPSOIL MATERIAL

A. Place topsoil material during dry weather and on dry unfrozen subgrade 2 to 3 weeks
prior to sowing seed.

B. Spread topsoil material over area to be seeded. Finished thickness of topsoil material
shall be 3 inches minimum after settling and nominal compaction caused by spreading
equipment.

C. Grade to eliminate rough, low, or soft areas, and to ensure positive drainage.

D. Rake topsoil material and remove roots, vegetable matter, rocks, clods, and other
foreign non-organic material.

3.04 FERTILIZER AND LIME

A. Apply lime and fertilizer according to soil tests, or apply lime at the rate of
90 Ibs./1000 sq.ft. and fertilizer at the rate of 20 lbs./1000 sq.ft.

B. Mix thoroughly into upper 4 inches of topsoil.

C. Lightly water to aid the dissipation of fertilizer and lime.

3.05 SEEDBED PREPARATION

A. Chisel compacted areas and spread topsoil 3 inches deep over adverse soil conditions,
if available.

B. Rip the entire area to 6 inches depth.

C. Remove all loose rocks, roots and other obstructions leaving surface reasonably
smooth and uniform.

Appendix 3 - Seeding Specifications 02936-3
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3.06

. Apply agricultural lime, fertilizer, and superphosphate uniformly and mix with soil

(see below *).

. Continue tillage until a well-pulverized, firm, reasonably uniform seedbed is prepared

4 to 6 inches deep.

. Seed on a freshly prepared seedbed and cover seed lightly with seeding equipment or

cultipack after seeding.

. Mulch immediately after seeding and anchor mulch.

. Inspect all seeded areas and make necessary repairs or reseedings within the planting

season, if possible. If stand should be over 60% damaged, reestablish following
original lime, fertilizer and seeding rates.

Consult EFS Environmental Engineer on maintenance treatment and fertilization after
permanent cover is established.

* Apply: Agricultural Limestone: 2 tons/acre (3 tons/acre in clay soils)

Fertilizer: 1,000 Ibsfacre — 10-10-10
Superphosphate: 500 Ibs/acre — 20% analysis
Mulch: 2 tons/acre — small grain straw
Anchor: Asphalt Emulsion @ 300 gals/acre

TEMPORARY SEEDING

A. Provide temporary seeding on any cleared, unvegetated, or sparsely vegetated soil

surface where vegetative cover is needed for less than one year or when seeding dates
will prevent the establishment of vegetative cover if permanent seeding is attempted.

. Reseed according to optimum season for desired permanent vegetation. Do not allow

temporary cover to grow over 12” in height before mowing,.

. To amend soil, follow recommendations of soil tests or apply 2000 Ibs/acre ground

agricultural limestone and 750 Ibs/acre 10-10-10 fertilizer.

. Mulch with 3-inch straw applied at the rate of 4000 Ibs/acre and anchor by tacking

with asphalt, netting, or a mulch anchoring tool.

. Refertilize if growth is not fully adequate.
. Reseed, refertilize and mulch immediately following erosion or other damage.

. On channel side slopes above the lining and in channels not requiring temporary

linings, apply 4,000 lbs/acre grain straw and anchor straw by stapling netting over the
top. Inspect and repair frequently.

Appendix 3 — Seeding Specifications 02936-4

Joyce Engineering, Ine.

Material Recovery, LLC December, 2001
Cé&D Landfill Construction Plan Application — Phase 1
Wake County, North Carolina



3.07

PERMANENT SEEDING

A. Seed in accordance with the following schedule and application rates:

Shoulders, Side Ditches, Slopes (Max 3:1)

Seeding Dates Seeding Mixture Species Rate (Ibs./acre)
Aug 15-Nov1 Tall Fescue 300
Nov1l-Marl Tall Fescue & Abruzzi Rye 300
Mar 1 - Apr 15 Tall Fescue 300
Apr 15 -TJun 30 Hulled Common 25
Bermudagrass
Jul 1 — Aug 15 Tall Fescue and 125
*+* Browntop Millet or 35
*** Sorghum-Sudan Hybrids 30

Slopes (3:1 to 2:1)

Seeding Dates Seeding Mixture Species Rate (lbs./acre)
Mar 1 -Junl Sericea Lespedeza (scarified) 50
&

(Mar 1 - Apr 15) Add Tall Fescue 120
(Mar 1 — Jun 30) Or Add Weeping Love grass 10
(Mar 1 — Jun 30) Or Add Hulled Common 25
Bermudagrass
Jun 1—Sept 1 Tall Fescue and 120
*** Browntop Mullet or 35
*4+* Sorghum-Sudan Hybrids 30
Sept 1 —Mar 1 Sericea Lespedeza (unhulled 70
— unscarified)
(Nov 1 —Mar 1) And Tall Fescue 120
And Abruzzi Rye 25

Consult EFS (Erosion Flood Stormwater Division) Environmental Engineer for additional
information concerning other alternatives for vegetation of denuded areas. The above vegetation

rates are those which do well under local conditions; other seeding rate combinations are
possible.

Note: *** see section 3.06.B
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B. Compact seed areas by means of a roller or other approved equipment immediately
after sowing.

C. Mulch with 3 inch straw applied at the rate of 4000 Ibs./acre. Anchor straw by
tacking with asphalt, netting, or roving, or by crimping with a mulch-anchoring tool.

D. Refertilize in the second year unless growth is fully adequate. Reseed, refertilize, and
mulch damaged areas immediately.

END OF SECTION
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APPENDIX 4

Erosion and Sediment Control Plan



Prepared for:
Material Recovery, LLC
6512 Litchford Road
Raleigh, North Carolina

EROSION AND SEDIMENT CONTROL PLAN
FOR THE

BROWN-FIELD ROAD C&D LANDFILL

NORTH AREA

WAKE COUNTY, NORTH CAROLINA

December 2001

Prepared bi:

Joyce Engineering, Inc. _
2301 West Meadowview Road, Suite 203
Greensboro, North Carolina 27407
(336) 323-0092
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1.0 PROJECT DESCRIPTION

The subject property is the site of a proposed construction and demolition debris (C&D) landfill,
Material Recovery, LLC (MR) owns the property. MR will operate the facility as it is being
developed for the disposal of construction and demolition debris,

The property is adjacent to SR2553, known as Brownfield Road, and is located in Wake County,
North Carolina. The site is approximately 4 miles northwest of Clayton and 5.5 miles southeast of
Raleigh.

Access to the site will be from SR2553 approximately 0.25 miles south of the intersection of
Brown-Field Road and Old Battle Bridge Road.

Development of the site will ultimately involve the construction of two disposal areas, the north
disposal area, and the south disposal area. Ultimately, the north disposal area will be
approximately 48 acres in size; the south disposal area will be approximately 27 acres in size.
Permits for the development of each disposal area will be limited to five-year phases in
accordance with regulations of the Solid Waste Section, Division Of Waste Management, North
Carolina Department of Environment, Health and Natural Resources (NCDEHNR). Each phase
will be constructed in stages to minimize excessive expenditures at the start of each phase.
Staged development will also help to minimize areas of disturbance that would otherwise go
unused by the developer for long periods of time, and which would be subject to erosion during
the unused period. The erosion and sediment control plan that is the subject of this application is
for Phase 1 of the north disposal area only.

2.0 EXISTING SITE CONDITIONS

The site is characterized by gently sloping hillsides ranging in elevation from 295 to 180 feet
above mean sea level (MSL). Its land use in the past has been primarily agricultural. Portions of
the property have been logged and cleared, and used as sludge application fields by the City of
Raleigh. Two large man-made ponds are present on the property. Buffers will be provided
around the ponds to minimize disturbance. Two residential structures used by previous property
owners are also present on the site. The north structure and its water supply well will be removed
because it lies within the footprint of the proposed landfill. The south structure is proposed to
remain intact.

3.0 ADJACENT AREAS

The site is bounded on the east by SR2553, on the north by property owned by the City of
Raleigh, on the west by properties owned by Horace Benton Heirs, Polly S. Quinn and MR, and
on the south by properties owned by John and Marie Baucom and Margaret Talton. A 200-foot
wide buffer will be maintained around the entire property boundary.

4.0 SOIL

Surficial soils on-site are predominantly silty sands and elastic silts. Underlying soils are
predominantly silty sands and clayey sands.

Material Recovery, LLC 1 Joyce Engineering, Inc.
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5.0 CRITICAL EROSION AREAS

The most critical erosion area will be the surface of the disposal area during landfilling
operations. The active face of disposed waste will be covered with compacted soil on a weekly
basis. When the waste has reached the height of the perimeter berm, runoff from the covered
portions of the landfill will flow to the stormwater conveyance channels adjacent to the access
roads. If grass has not yet been established on covered portions of the landfill, then there is a
significant potential for the covered areas to be eroded and for sediment to be carried in the
runoff. To minimize the potential for erosion, covered areas that are temporarily inactive will be
seeded within 30 working days or 120 calendar days after placement of the soil cover, whichever
period is shorter. Stormwater channels at the perimeter of the waste disposal area will convey
flow to the on-site sediment basin to minimize the potential impact of sediment leaving the
disposal area. In addition to providing sediment removal, the basin will reduce the peak rate of
discharge to below the pre-developed peak rate of runoff so that excessive velocities in the
receiving channel are avoided.

6.0 EROSION AND SEDIMENT CONTROL MEASURES

All vegetative practices and erosion and sediment control features shall be constructed and
maintained in accordance with the North Carolina Erosion and Sediment Control Planning and
Design Manual (NCESCPDM). Design of the features is in accordance with NCESCPDM and
the requirements of the NC Department of Environment, Health and Natural Resources, Division
of Waste Management. The features are designed to control runoff resulting from the 25-year
frequency storm. Supporting design calculations are attached. Plan-view drawings with details
are also provided.

6.1 Sediment Basin (Reference NCESCPDM 6.61)

A sediment basin will be constructed at the west end of the proposed north disposal area. The
basin is sized to handle runoff from the entire north disposal area when it reaches the maximum
proposed footprint size of approximately 48 acres. The disposal area will be developed in phases
that are considerably smaller than the size of the ultimate footprint, and the sediment basin will
receive runoff from each active phase. At no time during development of the disposal area will
the area draining to the basin exceed the area upon which the design of the basin is based (48
acres). Accumulated sediment will be removed from the sediment basin as needed to maintain
the design storage capacity. See supporting calculations.

6.2 Temporary Stormwater Diversion Berms (Reference NCESCPDM 6.20)

Inactive portions of the cells that have not received waste will be separated from the active area
by the use of temporary diversion berms to segregate uncontaminated and contaminated runoff.
As the waste filling progresses, the diversion berms will be relocated to allow for continued
filling within the cell. As subsequent cells are opened in the planned sequence, uncontaminated
stormwater will be diverted around the active portions of cells for collection and removal.
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Temporary stormwater diversion berms will be constructed downgradient of the proposed
roadway embankment at the locations shown on the drawings. The diversion berms will direct
stormwater runoff from the embankment to a sediment trap during construction of the
embankment and roadway. Temporary liners have been specified as needed to protect the berms
against erosive velocities. See supporting calculations.

6.3  Temporary Sediment Traps (Reference NCESCPDM 6.60)

Sediment traps will be constructed for at the locations shown on the drawings, The traps provide
a minimum of 1800 cubic feet of storage capacity below the outlet crest for each acre of
disturbed area draining to the trap. Accumulated sediment will be removed from the sediment
traps as needed to maintain the design storage capacity. See supporting calculations.

6.4  Sediment Fence (Reference NCESCPDM 6.62)

Sediment fences will be provided downgradient of the proposed roadway embankment at the
locations shown on the drawings. The sediment fences will direct flow to either a sediment
deposition area behind the fence or to a sediment trap.

6.5  Grass-Lined Channel (Reference NCESCPDM 6.30)

Grass-lined channels will be constructed at the locations shown on the drawings to direct
stormwater runoff to either the proposed sediment basin or to one of the proposed sediment traps.
Temporary liners will be provided as needed to protect against erosive velocities in the channels.
See supporting calculations.

7.0 VEGETATIVE STABILIZATION

Vegetative cover shall be re-established within 30 working days or 120 calendar days after
completion of the activity, whichever period is shorter. Temporary and permanent seeding
specifications are attached.

8.0 TEMPORARY STABILIZATION

Disturbed areas will be vegetated in accordance with section 7.0 and the seeding specifications.
Temporary control features will remain in place and will be maintained until the upgradient
disturbed area has been stabilized with vegetative cover.

9.0 MAINTENANCE

Sediment traps shall be inspected regularly during land disturbing activities and after each
significant rainfall. Sediment shall be removed and the trap restored to its original dimensions
when sediment has accumulated to one-half the design depth of the trap. Portions of the trap’s
gravel facing that are contaminated by sediment shall be replaced with fresh gravel during each
sediment removal episode. '
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The sediment basin shall be inspected regularly during land disturbing activities and after each
significant rainfall. Sediment shall be removed, and the basin restored to its original dimensions
when sediment accumulates to one-half the design depth. The embankment, spillways, and
outlet shall be inspected regularly for signs of piping and settlement. Repairs shall be made
immediately. The riser and pool area shall be kept free of trash and other debris.

Temporary diversion berms shall be inspected weekly and after each significant rainfail.
Accumulated sediment shall be removed immediately from the flow area, and diversion berms
repaired promptly. When the upgradient area has been stabilized, remove the diversion berm and
the channel so that the grade blends in with the surrounding ground. Stabilize the area of the
former berm with vegetation.

Grass-lined channels shall be checked after every rainfall while grass in the channel is being
established. After grass is established, the channel shall be checked after each heavy rainfall
event, and repairs made immediately. Accumulated sediment shall be removed as necessary to
maintain the design capacity of the channel. Grass that is lining the channel shall be kept in a
healthy and vigorous condition at all times.

Sediment fences shall be inspected at least once a week and after each rainfall. Repairs shall be
made immediately. Sediment deposits shall be removed as needed to provide adequate storage
volume for the next rainfall event, and to reduce pressure on the fence. Fencing materials and
sediment deposits shall be removed, and the area brought to grade following stabilization of
upgradient disturbed areas.

10.00 CONSTRUCTION SEQUENCE
1. Obtain plan approval and other applicable permits.

2, Schedule a pre-construction conference with the Wake County EFS
Environmental Engineer.

3. Install gravel construction pad, temporary diversions berms and temporary
stormwater conveyance channels, silt fence, sediment traps, sediment basin and
other measures as shown on the approved plan. Clear only as necessary to install
these devices. Seed temporary diversions, berms and basins immediately after
construction.

4, Call the Wake County EFS Environmental Engineer for an onsite inspection to
obtain a Certificate of Compliance.

5. Begin clearing and grubbing. Inspect erosion and sediment control features on a
regular basis throughout the construction period and immediately following each
significant rainfall. Make repairs immediately.

6. Begin construction, Stockpile excess soil.
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10.

11.

12.

13.

Stabilize the site as areas are brought to finish grade. Use vegetation, ditch
linings, etc. as per the Contract Documents. Seed and mulch denuded areas
within fifteen (15) days of completion of any phase of construction.

When construction ts complete and all areas are stabilized completely, call the
EFS Environmental Engineer for an inspection.

Begin landfilling activities after all required approvals are obtained from the
regulatory authorities.

Prior to the end of landfilling activities for each stage of development, construct
erosion control features that will serve the next stage of construction and
landfilling operations. Call the Wake County EFS Environmental Engineer for an
onsite inspection to obtain a Certificate of Compliance. Begin construction of the
next stage of development. Stockpile excess soil.

When construction of each stage is complete and all areas are stabilized
completely, call the EFS Environmental Engineer for an inspection. Begin
landfilling activities in the newly constructed disposal area after all required
approvals are obtained from the regulatory authorities.

Following stabilization of upgradient disturbed areas and approval by EFS,
remove temporary diversions, silt fence and sediment traps, grade the affected
areas to blend with the surrounding terrain. Do not remove the sediment basin or
diversions that convey flow to the basin.

Seed and stabilize all denuded areas immediately after grading is completed.

When vegetation has become established, call for a site inspection by the EFS
Environmental Engineer. Obtain a Certificate of Completion.

[END}
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7/9 RIH 1z-21-0|
SCC 84~ Bare Condition (Straw w/ net)
Worksheet for Trapezoidal Channel

Project Desctiption

Project File untitled.fm2
Worksheet Wake County C&D: North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.033

Channel Slope 0.022500 fi/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge_ 14.50 cfs
Results

Depth 0.79 it

Flow Area 3.44 ft2

Woetted Perimeter 6.99 ft

Top Width 6.73 ft

Critical Depth 0.80 ft

Critical Slope 0.020749 f/it
Velocity 4.21 ft/s
Velocity Head 0.28

Specific Energy 1.06 ft

Froude Number 1.04

Flow is supercritical.

12/21/01

FlowMaster v5.13
10:25:52 AM Haestad Mathods, Inc. 37 Brockside Road Waterbury, GT 06708 (203) 755-1666

Page 1 of 1



RIH 12-21-0)

“
SCC ; Bare Condition (Synthetic Mat)
Workshest for Trapezoidal Channel

Project Description
Project File untitied.fm2
Worksheet Wake County C&D: North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0.025
Channel Slope 0.025500 fi/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H : V
Bottom Width 2.00 ft
Discharge_ 28.80 cfs
Results
Depth 0.90 ft
Flow Area 4.21 fi2
Wetted Perimeter 7.68 ft
| Top Width 7.39 ft

! Criticat Depth 1.09 ft
Critical Slope 0.010068 ft/ft
Velocity 6.36 ft/s
Velocity Head 0.63 ft
Specific Energy 1.53 ft
Froude Number 1.49
Flow is supercritical.

-

.

12/21/01 FlowMaster v5.13

10:25:11 AM Haestad Metheds, Inc. 37 Brookside Road  Watarbury, CT 06708  (203) 755-1666 Page 1 of 1



LRI A En o Brownbield #4

[ X F ) i . )
] Job No. Sheet No. of
ENGINEERING, INC, Calculated by RIH Date 12=21= 0}
Checked by Date —

\
Waste Industry Experts Subject |

Scale | -




7&_ Rav  1Z-2\-0f

SCC-8€” Bars Condition (Synthetic Mat)
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D: North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Daia
Mannings Coefficient 0.025
Channel Slope 0.024000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H :V
Bottom Width 2.00 ft
Discharge 31.00 cfs
RHesults
Depth 0.97 ft
Flow Area 4,80 ft2
Wetted Perimeter 8.16 it
Top Width 7.85 ft

' Critical Depth 1.17 ft
Critical Slope 0.010758 ft/t
Velocity 6.46 ft/s
Velocity Head 0.65 ft
Specific Energy 1.62 ft
Froude Number 1.46

Flow is supercritical.

1221/01 FlowMaster v5.13
10:33:33 AM Haestad Mathods, inc. 37 Brookside Aoad Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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SCC 8- Bare Condition (Straw w/ net)

Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D: North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.033

Channe! Slope 0.012860 fi/ft
Left Side Slops 3.000000H :V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 32.90 cfs
Results

Depth 1.31 ft

Flow Area 7.77 ft?
Wetted Perimeter 10.29 ft

Top Width 9.86 ft
Critical Depth 1.21 ft
Critical Slope 0.018597 ft/ft
Velocity 4,23 fi/s
Velocity Head 0.28 ft
Specific Energy 1.59 ft
Froude Number 0.84

Flow is subcritical.

12/24/01

10:35:15 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

Rarwd

\z2-21-0\

FlowMaster v5.13
Page 1 of 1
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Ve IV rz-xi-0]
SCC-8A- Bare Condition (Straw w/ net)
Worksheet for Trapezoidal Channel

""""\
Project Description
Project File untitied.fm2
Worksheet Wake County C&D: North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.033
Channel Slope 0.024000 ft/t
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge _ 8.93 cfs
Resulis
Depth 0.61 ft
Flow Area 2.36 ft2
Wetted Perimeter 5.88 it
Top Width 5.68 ft .
Critical Depth 0.63 it ‘
Critical Slope 0.022166 ft/ft
Velocity a.79 ft/s
Velocity Head 0.22 ft
Specific Energy 0.84 ft
Froude Number 1.04

Flow is supercritical.

I
12/21/01 FlowMaster v5.13
10:40:42 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 {203) 755-1666 Page 1 of 1
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Note:

Use nomograph Tc for natural basins with well-defined channels, for o
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flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, multiply T¢ by 2

For averland flow, concrete or asphalt surfaces, multiply Te by 0.4.

For concrete channels, multiply Te by 0.2,

Figure 8.03a Time of concentration of small drainage basins.
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Note:

Use nomograph Tc¢ for natural basins with well-defined dhannels, for ov
flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, multiply Tg by 2:

For overland flow, concrete or asphalt surfaces, multiply Te¢ by 0.4.

For concrets channels, multiply T¢c by 0.2.
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Flgure 8.03a Time of concentration of small drainage basins.
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Note:

Use nomograph Te for natural basins with well-defined ?annels. for

flow on bare earth, and for mowed-grass roadside chann

For overland flow, grassed surfaces, multiply Tg by 2:

S.

For overiand flow, concrete or asphalt surfaces, multiply Te by 0.4.

For concrete channels, multiply Te by 0.2.

Flgure 8.03a Time of concentration of small drainage basins.
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flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, muitiply Te by 2:

For overland flow, concreta or asphalt surfaces, multiply Te by 0.4.

For concrete channels, muitiply Tc by 0.2,

Figure 8.03a Time of concentration of small drainage basins.
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flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, multiply T¢ by 2:

For overland flow, concrete or asphalt surfaces, multiply Tc by 0.4.

For concrete channels, multiply Te by 0.2.

Flgure 8,032 Time of concentration of small drainage basins.
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Flgure 8.03a Time of concentration of small drainage basins.

8.03.4

Use nomograph T¢ for natural basins with weli-defined ¢
flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, multiply Tg by 2:

Lannels. for ov

For overland flow, concrete or asphalt surfaces, multiply Te by 0.4.

For concrete channels, multiply Te by  0.2.
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AT
SCC-1 Mowed Condition
Worksheet for Trapezoidal Channel

Project Description

Project File untitied.fm2

Worksheet Wake: Brownfield Road
Flow Efement Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.082

Channel Slope 0.110000 ft/ft

Left Side Slope 3.000000H:V
Right Side Slope 3.000000H : V
Bottom Width 1.00 ft
Discharge 1.69 cfs
Results

Depth 0.38 ft

Flow Area 0.82 ft2

Wetted Perimeter 341 ft

Top Width 3.29 ft

Critical Depth 0.32 ft

Critical Slope 0.215030 ft/ft »
Velocity 207 s < #2 A
Velocity Head 0.07 ft

Specific Energy 0.45 ft

Froude Number 0.73

Flow is subcritical.

12/19/01 ) FlowMaster v5.13
02:01:07 PM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666 Page 1 of 1



AT

SCC-1 un-Mowed Condition
Workshest for Trapezoidal Channel

Project Description

Project File untitled.fm2 .
Worksheet Wake: Brownfield Road
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.320

Channel Slope 0.110000 fi/ft

Left Side Slope 3.000000H: V
Right Side Slope 3.000000H:V
Bottom Width 1.00 ft
Discharge_ 1.69 cfs
Results P
Depth 068 f = /2 PA
Fiow Area 2.06 ft2

Woetted Perimeter 5.29 ft

Top Width 5.07 ft

Critical Depth 0.32 ft

Critical Slope 2.601757 f/ft

Velocity 0.82 ft/s

Velocity Head 0.01 ft

Specific Energy 0.69 ft
Froude Number 0.23
Flow is subcritical.

12/19/01 FlowMaster v5.13
02:01:57 PM Haestad Methods, Inc. 37 Brooksile Road  Waterbury, CT 06708  (203) 755-1666 Page 1 of 1



SCC-2 Mowed Condition /59 - /y'

Workshest for Trapezoidal Channei

Project Description

Project File untitled.fm2

Worksheet Wake: Brownfield Road

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.070

Channel Slope 0.050000 ft/ft

Left Side Slope 3.000000H : V

Right Side Slope 3.000000H:V

Bottom Width 2.00 ft

Discharge 3.56 cfs

Results

Depth 0.47 ft

Flow Area 1.60 ft2

Woetted Perimeter 4.97 ft

Top Width 4.81 ft ™
Critical Depth 0.38 ft |
Critical Slope 0.113576 ft/ft

Velocity 223 ft/s == & 7 %4
Velocity Head 0.08 ft

Specific Energy 0.55 ft
Froude Number 0.68
Flow is subecritical.

F\.

12/19/01
FlowMaster v5.13
02:04:27 PM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708  {203) 755-1666 Page 1 of 1



SCC-2 un-Mowed Condition T

Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake: Brownfield Road
Flow Eiement Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.270

Channel Slope 0.050000 ft/ft
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 3,56 cfs
Results

Depth ool =2 22X
Flow Area 4.29 ft2
Wetted Parimeter 7.74 ft

Top Width 7.45 ft

Ciritical Depth 0.38 ft

Ctitical Slope 1.689754 ft/ft
Velocity 0.83 ft/s
Velocity Head 0.01 ft

Specific Energy 0.92 ft
Froude Number 0.19
Flow is subgritical.

12/19/01 FlowMastar v5.13
02:03:55 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



SCC-3 Mowed Condition

Worksheet for Trapezoidal Channel

Project Description

Project File untitied.fm2
Worksheet Wake

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.140

Channel Slope 0.120000 ft/t
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 1.00 ft
Discharge 0.43 cfs
Results

Depth 0.23 ft

Flow Area 0.40 ft2
Wetted Perimeter ~ 2.48 ft

Top Width 2.40 ft
Critical Depth .15 ft
Critical Slope 0.605715 fi/ft
Velocity 1.08 fi's < §0 o4k
Velocity Head 0.02 ft
Specific Energy 0.25 ft
Froude Number 0.47

Flow is subcritical.

12/14/01

09:15:08 AM

Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 06708  (203) 755-1666

AT

‘r\

FlowMaster v5.13
Page 1 of 1



SCC-3 un-Mowed Condition /e f /%
Worksheet for Trapezoidal Channel

Project Description

Project File uniitled.fm2
Worksheet Wake
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.320
Channel Slope 0.120000 ft/it
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 1.00 ft
Discharge 0.43 cfs
Results
Depth 0t =2 ‘KX
Flow Area 0.72 ft2
Wetted Parimeter 3.23 ft
Top Width 3.11 ft
Critical Depth 0.15 it
Critical Slope 3.164706 fift
Velocity 0.59 ft/s
Velocity Head 0.01 ft
Specific Energy 0.38 ft
Froude Number 0.22
Flow is subcritical.

12114/ FlowMaster v5.13

02:16:51 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 7565-1666 Page 1 of 1



SCC-4 Mowed Condition
Worksheet for Trapezoidal Channe!

Project Description

Project File untitled.fm2
Worksheet Whake: Brownfield Road
Flow Element Trapezoidal Channel
Methed Manning's Formula
Solve For Channel Depth
input Data

Mannings Coefficient 0.070

Channel Slope 0.039000 ft/ft
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H: V
Bottom Width 2.00 ft
Discharge 3.82 cfs
-Results

Depth 0.52 ft

Flow Area 1.84 ft2
Wetted Perimeter 5.27 ft

Top Width 511 ft

Critical Depth 0.39 ft

Critical Slope 0.112418 ft/ft
Velocity 2.08 ftls = % g 2K
Velocity Head 0.07 ft
Specific Energy 0.58 ft

Froude Number 0.61

Flow is subcritical.

12/19/01 FlowMaster v5.13
02:09:31 PM Haastad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



SCC-4 un-Mowed Condition
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake: Brownfield Road
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.260

Channel Slope 0.039000 fi/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 3.82 cfs
Results

Depth ol ' =0 2A
Flow Area 4,82 ft2
Wetted Perimeter 8.18 ft

Top Width 7.86

Critical Depth 0.39 ft

Critical Slope 1.550915 f/ft
Velocity 0.79 fi/s
Velocity Head 0.01

ft
Specific Energy 0.99 ft
Froude Number Q.18
Flow is subcritical.

12/19/01 FlowMaster v5.13
02:09:12 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  {203) 755-1666 Page 1 of 1



SCC-5 Mowed Condition
Worksheet for Triangular Channel

Project Description

Project File untitled.fm2
Worksheet Wake2

Fiow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.120

Channel Slope 0.045000 fi/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H: V
Discharge 0.76 cfs
Results

Depth 0.50 ft

Fiow Area 0.75 fi?
Wetted Perimster 3.17 ft

Top Width 3.01 t
Critical Depth 0.33 ft
Critical Slope 0.409855 fi/ft
Velocity 1.01 fts < 4.2 o.k.
Velocity Head 0.02 ft
Specific Energy 0.52 ft
Froude Number 0.36

Flow is subcritical.

12/14/01

08:28:37 AM

" Haestad Mathods, Inc. 37 Brookside Road Waterbury, GT 06708  (203) 755-1666

AT

2

FlowMaster v5.13
Page 1 of 1
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SCC-5 un-Mowed Condition
Worksheet for Triangular Channel

Project Description
Project File untitted.fm2
Worksheet Wake2
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.330
Channel Slope 0.045000 it/
Left Side Siope 3.000000H:V
Right Side Slope 3.000000H:V
Discharge Q.76 cfs
Results
Depth o7 r =72 2K
Flow Area 1.61 ft2
Wetted Perimeter 4.63 ft
Top Width 4.40 ft
Critical Depth 0.33 ft
Critical Slope 3.099776 fi/it
Velocity 0.47 ft/s
Velocity Head 0.35e-2 ft
Specific Energy 0.74 ft
Froude Number 0.14
Flow is subcritical.

12/14/01

09:30:53 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

AT

FlowMaster v5.13
Page 1 of 1



SCC-6 Mowed Condition

Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2

Worksheet Wake: Brownfield Road
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient ~ 0.075

Channel Slope 0.060000 ft/ft

Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 1.00 ft
Discharge 3.02 cfs
Results

Depth 0.52 ft

Flow Area 1.35 fi2

Wetted Perimeter 4.32 ft

Top Width 4,185 ft

Critical Depth 0.44 ft

Critical Siope 0.132087 fi/ft 2. ,{f"
Velocity 024 s = ¥+
Velocity Head 0.08 ft

Specific Energy 0.60 ft

Froude Number 0.69

Flow is subcritical.

12/18/01

02:11:20 PM

Haestad Methods, [nc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

A 7

‘r\_

FlowMaster v5.13
Page 1 of 1



SCC-6 un-Mowed Condition /€ e /;Z
Worksheet for Trapezoidal Channel

Project Description
Project File untitled.fm2
Worksheet Wake: Brownfield Road
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.280
Channel Slope 0.060000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 1.00 ft
Discharge 3.02 cfs
Results '
Depth er k=P 2K
Flow Area 3.60 fi2
Wetted Perimeter 6.96 ft

S Top Width 6.65 ft

! Critical Depth 044
Critical Slope 1.840920 fi/ft
Velocity 0.84 fi/s
Velocity Head 0.01 ft
Specific Energy 0.95 ft
Froude Number 0.20
Flow is subcritical.

|
12/19/01 FlowMaster v6.13

02:11:45 PM Haestad Msthods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666 Page1of1
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Note:
Use nomograph Tc for natural basins with well-defined channels, for overland
tlow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, multiply Tp\ py 2;
For overland flow, concrete or asphalt surfaces, multiply T¢ by 0.4.

For concrete channels, multiply Te by 0.2.

Figure 8.03a Time of concentration of small drainage basins.

8.034
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Use nomograph Tc for natural basins with well-defined channels, for overland
flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, multiply Tg by 2

For overland flow, concrete or asphalt surfaces, multiply Te by 0.4.

For concrete channels, multiply. Tg by 0.2.

Figure 8.03& Time of concentration of small drainage basins.
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SCC-7 Mowed Condition

Worksheet for Triangular Channel

Project Description

Flow is subcritical.

Project File untitled.fm2
Worksheet Wake
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth

" Input Data
Mannings Coefficient 0.140
Channel Slope 0.170000 ft/t
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H : V
Discharge 0.36 cfs
Results
Depth 0.31 ft
Flow Area 0.29 fte
Wetted Perimeter 1.98 ft
Top Width 1.88 ft
Critical Depth 0.25 ft
Critical Slope 0.616349 ft/ft
Velocity 1.23 ft's
Velocity Head 0.02 ft
Specific Energy 0.34 ft
Froude Number 0.55

12/20/01

11:24:36 AM

Haestad Mathods, Inc,

37 Brookside Road  Waterbury, CT 06708

{203) 755-1666

~
\

FlowMaster v5.13
FPage 1 of 1



SCC-7 un-Mowed Condition A
Worksheet for Triangular Channel

Project Description

Project File untitled.fm2
Workshest Wake

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.320
Channel Slope 0.170000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Discharge 0.36 cfs
Results

Depth 0.43 ft

Flow Area 0.55 ft
Wetted Perimeter 2.70 ft

Top Width 2.56  ft
Critical Depth 0.25 ft
Critical Slope 3.220442 fi/ft
Velocity 0.66 ft/s
Velocity Head 0.01 ft
Specific Energy 0.43 ft
Froude Number 0.25

Flow is subcritical.

12/20/01 FlowMaster v5.13
11:27:08 AM Haestad Mathods, Inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666 Page 1 of 1



SCC-8 Mowed Condition

Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County: Brownfield Road
Flow Element Trapezoidal Channel
Methed Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.072

Channel Slope 0.060000 fi/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 2.41 cfs
Results

Depth 0.37 ft

Flow Area 1.15 ft2
Wetted Perimeter 4.34 ft

Top Width 4.22 ft
Critical Depth 0.30 ft
Critical Siope 0.127316 ft/ft
Velocity 2.09 ft/s
Velocity Head 0.07 ft
Specific Energy 0.44 ft
Froude Number 0.70

Flow is subcritical.

12/20/01

11:32:06 AM

Haestad Methods, inc.

37 Brookside Road  Waterbury, CT 06708 (203} 755-1666

A

FlowMaster v5.13
Page 1 of 1
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SCC-8 un-Mowed Condition
Worksheet for Trapezoidal Channel

Project Description
Project File untitled.fm2
Worksheet . Wake County: Brownfield Road
Flow Element Trapezoidal Channel
Method Manning's Formula
Salve For Channel Depth
Input Data
Mannings Coefficient 0.280
Channel Slope 0.060000 ft/it
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 2.41 cls
Resulis
Depth 0.73 ft
Flow Area 3.08 fi2
Wetted Perimeter 6.65 ft
Top Width 6.41 ft

| Critical Depth 030  ft
Critica! Slope 1.925466 fi/ft
Velocity 0.78 ft/s
Velocity Head 0.01 ft

Specific Energy 0.74 ft
Froude Number 0.20
Flow is subcritical.

12/20/01 FlowMaster v5.13
11:34:18 AM Haastad Msthods, Ine. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666 Page 1 of 1
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33 12~ 19 -0y

SCC-1 Bare Condition (straw w/ net)
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake: Brownfield Road
Flow Element Trapezoidai Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Mannings Coefficient 0.065

Channel Slope 0.110000 ftft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H : V
Bottom Width 1.00 ft
Discharge 1.22 cfs
Results

Depth 0.27 ft

Flow Area 0.50 fte
Wetted Perimeter 273 ft

Top Width 2.64 ft
Critical Depth 0.27 ft
Critical Slope 0.112281 fi/ft
Velocity 2.44 ft/s
Velocity Head 0.09 ft

Specific Energy 0.37 ft
Froude Number 0.99
Flow is subgritical.

Sheor  Sheess CT\ .
7= ézt/__%;{ (027 7 (o1 k2

T= /85 ls
sV

Toble 8.05q 1 stmw w/ nef Tz Y5 [ 185 7 LYS Ao qood

w\ne)ﬁa Ma‘%: T'&;- 2.00

12/19/04 ) FlowMaster v5.13
02:15:47 PM Haastad Methods, Inc. 37 Brookside Road Watarbury, CT 06708 (203) 755-1666 Page 1 of 1
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SCC-2 Bare Condition (straw w/ net)
Workshest for Trapezoidal Channel

B
Project Description
Project File untitled.fm2
Worksheet Wake: Brownfield Road
Flow Element Trapezoidal Channel
Method Manning's Formuila
Solve For Channel Depth
Input Data
Mannings Coefficient-  0.065
Channel Slope 0.050000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slopsa 3.000000H:V
Bottom Width 2.00 ft
Discharge 2.56 cfs
Results
Depth 0.38 ft
Flow Area 1.20 ft2
Wetted Perimeter 4.41 ft ‘
Top Width 4.28 ft Rt
Critical Depth 0.31 it I
Critical Slope 0.10282¢ ft/t
Velocity 2.14 ft/s
Velocity Head 0.07 ft

Specific Energy 0.45 #
Froude Number 0.71
Flow is subcritical.

7% 62.4(0.38\(0,05)
7= /.18

718 < o ,
.f;/g j- ‘fs : » USL’.? E:}"{hctw L,J!'!"' ne%

~

::2“321?1 P FlowMaster v5.13
:36: Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666 Page 1 of 1



SCC-3 Bare Condition (Straw w/ net)
Worksheet for Trapezoidal Channel

Project Description
Project File untitled.fm2
Worksheet Material Recovery: Brownfield Road (2)
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.065
Channel Slope 0.120000 ft/ft
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H:V
Bottom Width 1.00 ft
Discharge 0.31 cfs
Results
Depth 0.13 ft
Flow Area 0.18 ft2
Wetted Perimeter 1.83 ft
Top Width 1.78 ft

o Critical Depth 0.13 ft

- Critical Slope 0.137270 ft/t
Velocity 1.70 fls € 2.0 MNe Lomer
Velocity Head 0.05 t
Specific Energy 0.18 ft
Froude Number 0.94
Flow is subcritical,

-‘____,I

12112/01
01:29:27 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

ZIH 1z2-12-0|

FlowMaster v5.13
Page 1 of 1



SCC-4 Bare Condition (straw w/ net)
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake: Brownfield Road
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.065

Channel Slope 0.039000 fi/it
Left Side Slope 3.000000H: V
Right Side Slope 3.0000C0H: V
Bottom Width 2.00 ft
Discharge_ 2.74 cfs
Resuits

Depth 0.42 ft

Flow Area 1.37 fi2
Wetted Perimeter 4.66 ft

Top Width 4.52 ft

Critical Depth 0.33 ft
Critical Slope 0.101791 ft/ft
Velocity 2.00 ft/s
Velocity Head 0.06 ft
Specific Energy 0.48 ft

Froude Number 0.64
Flow is subcritical.

T= éZ.V(O.Vz) (0,039
T= Joz

102 £ J¥5 . uce <dmw Wy ANL

12118/1
03:23:20 PM Haestad Methods, inc. 37 Brookslde Foad  Waterbury, CT 06708 (203) 755-1666

2R 12-14-0

B

FlowMaster v5,13
Page 10of
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SCC-5 Bare Condition (straw w/ net)
Worksheet for Triangular Channel

Project Description

Project File untitied.fm2

Worksheet Material Recovery: Brownfield Road C&D
Flow Element Triangular Channsl

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.065

Channel Slope 0.045000 ft/ft

Left Side Slope 3.000000H : V

Right Side Slope 3.000000H:V

Discharge 0.54 cfs

Results

Depth 0.35 it

Flow Area 0.37 ft2 -

Wetted Perimeter 2.22 ft

Top Width 2.10 ft

Critical Depth 0.29 ft

Critical Slope 0.125869 ft/ft

Velocity 1.47 s & 2.0 AJs Liner
Velocity Head . 0.03 it

Specific Energy - 0.38 ft
Froude Number 0.62
Flow is subcritical.

12/12/01 FlowMaster v5.13
01:33:28 FM Haestad Methods, Inc. 37 Brookside Road Watarbury, CT 06708 (203) 755-1666 Page 1 of 1
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SCC-6 Bare Condition (jutenet)
Worksheet for Trapezoidal Channel

Proiect Description

Project Fils untitled.fm2
Worksheet Wake: Brownfield Road
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.028

Channel Slope 0.060000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H : V
Bottom Width 1.00 ft
Discharge 217 cfs
Results

Depth 0.28 ft

Flow Area 0.51 fi2
Wetted Perimeter 2.77 ft

Top Width 2.68 ft

Critical Depth 0.37 ft
Critical Slope 0.019252 ft/ft
Velocity 4.23 ft/s
Velocity Head 0.28 ft

Specific Energy 0.56 ft
Froude Number 1.70
Flow is supercritical.

TF 624 (0.28) (0.06)

7= /.05

ZO-‘S < X.z/g :’: tbe Tu."fﬁ ﬂfw(kL

r—..

12/19/01 FlowMaster v5.13
03:32:33 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708  (203) 755-1666 Page 1 of 1



RIW 1z-20-0|
SCC-7 Bare Condition (synthetic mat)
Worksheet for Triangular Channel

Project Description

Project File untitled.fm2
Worksheet Wake
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.036
Channel Slope 0.170000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H : V
Discharge 0.26 cfs
Results
Depth 0.17 ft
Flow Area 0.08 fte
Wetted Perimeter 1.05 ft
Top Width 1.00
Critical Depth 0.22 ft

, | Critical Slope 0.042567 fi/ft
Velocity 313 s
Velocity Head 0.15 ft
Specific Energy 0.32 ft
Froude Number 1.91

Fiow is supercritical.

7= oz,cf(o_. 17)(0.1'73 = /.80 < c.o@ -, use sya-\ke%‘c, rat

12/20/01 FlowMaster v5.13
11:54:10 AM Haestad Methods, Inc. 37 Brookside Reoad Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



SCC-8 Bare Condition (straw w/ net)
Worksheet for Trapezoidal Channel

Project Description

Project File untitied.fm2
Worksheet Wake County: Brownfield Road
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.065

Channesl Siope 0.060000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H: V
Bottom Width 2.00 ft
Discharge 1.73 cfs
Results

Depth 0.29 ft

Flow Area 0.85 fi2
Wetted Petimeter 3.86 ft

Top Width .77 ft
Critical Depth 0.25 ft
Critical Siope 0.109185 fift
Velocity 2.04 ft/'s
Velocity Head 0.08 ft
Specific Energy 0.36 ft
Froude Number 0.76

Flow is subcritical.

7= Ge. 11(0.293(0.045 -

12/20/01

T= 108 ¢ 145 ;

11:44.27 AM

’rF e

Haestad Methods, Inc.

uge S'*ru;.; ﬂ-’-‘/ne,‘}‘

37 Brookside Road  Waterbury, CT 06708 (203} 755-1666

ATk vz -20 - Ol

N
i

FlowMaster v5.13
Page i of 1
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TABLE 7

Summary of Laboratory Soils Test Data

Material Recovery, LL.C
Wake County, NC
UNIT WEIGHT (pc)]_GRADATION RESULTS (% passing) ATTERBERG LIMITS
NATURAL
SAMPLE MOISTURE
BORING | DEPTH | SAMPLE USCS USCS CONTENT LIQUID PLASTIC [JPLASTICITY| POROSITY | PERMEABILITY
NUMBER {feet) TYPE CLASSIFICATION | SYMBOL (%) WET DRY 3/8" | #4 | #I0 | #40 | #100 | #200 LIMIT LIMIT INDEX {percent) (cm/sec)
P-3 5 Bulk Clayey Sand SC 19.9 129.1 107.7 00 ] 9% 90 58 42 35 33 19 16 336 3.81E-07
P& 9.5-11.5 § Split Spoon Silty Sand SM — — _ 100 | 100 | 9 65 4 36 43 37 i} — —
P8 0-2 Split Spoon Elastic Silt MH — — — 100 | 100 | 98 32 654 59 65 4 31 —_ -_
P-14 17-19 Shelby Tube Silty Sand SM 16.1 135.4 116.6 100 | 100 | 100 | 63 32 1.23 na na NP 284 2.45E-06
B-15 7-9 Split Spoon Silty Sand SM === - - 100 | 100 | 99 58 40 30 34 33 1 — —
P-18 13.5-15.5 } Shelby Tube Silty Sand SM 19.9 128.6 107.3 100 | 96 23 42 27 23 39 36 3 35.4 8.80E-06
P-19 0-2 Split Spoon Silty Sand SM —_— — — 100 | 100 | 96 69 42 28 21 20 1 — -—
NOTES:
1.  na=notapplicable
2. NP = non-plastic
3. - =nodatzavailable

4, Soils analysis performed by Trigon Engineering Consultants, Inc.

Material Recovery, LLC
C and D Permit Application-Volume One-Section 11

Wake Coenty, North Carolina

o

Joyce Engineering, Inc.

December 2001

)




Appendiées

Table 8.01d (continued)
Name Depth pH K Hydrology Plasti- semaeanToxtural Classiflcatlon s—evsrmssmncoses
Group city USDA Unified AASHTO
TUSQUITEE 0-10 4.5-6.0 0.24 B NP-7 FSL,SL SM, SM-SC A-2, A-4
0-10 4.5-6.0 0.28 B NE-7 L. SiL ML,CL-ML,CL,SM A-4,A-5
10-48  4.5-6.0 0.20 B 6-15 L, SL, FSL SM-SC,SM A4
48-60 4.56.0 0.20 B NP-7 GR-SL, GR-FSL GM, SM-SC, SM,
GM-GC A4, A1 A2
UNISON 0-9 4.5-6.0 032 B 2-15 L, S0, FSL CL, ML, CL-ML,SM A-4, A-6
9-50 4.5-6.0 0.24 ) 15-35 CL,C,GR-SIC CL.CH A6, A-T
50-72 45-60 028 B 5-20 CB-CL,SICL,GRV-L  CL-ML,CL,ML,
GM-GC A-l, A-2, A5, A-T
VALHALLA 0-21 4.5-6.0 0.15 A NP LFS,18 SM A2
0-21 4.5-6.0 0.15 A NP ES, 8 SM, SP-SM, SP A-2, A3
2130 4560 0.24 A NP-10 FSL, SL,SCL 8M, SC, SM-SC A-2, A-4
3099 4.5-6.0 0.15 A NP ES, S SM, SP-SM A-2, A3
_ VANCE 0-5 4.5-6.0 0.24 C Np-7 FSL, SL, COSL SM, SM-SC A2 A-4
0-5 4.5-6.0 0.15 C NP-7 GR-SL, GR-COSL SM, GM, GM-GC A-1 A-2 A4
0-5 4560 028 C §-20 SCL.CL CL,SC A6 A4
529 4.5-5.5 037 C 25-48 CL,SC,C CH A-T
29-72 C WB
VARINA 0-14 4.5-6.5 0.15 C NP-3 LS SM, SP-SM A-2
0-14 4545 0.17 C NP-7 SL SM, SM-SC A2 A4
14-38 4555 0.28 C 11-25 SC,CL,C SC,MH, ML, SM A6, AT
38-80 4555 0.28 C 8-26 SC,CL,C SC,CL,CH A4 A6, AT
VAUCLUSE 0-15 4.5-6.0 0.15 C NP LS, §,LCOS SM, SP-SM A-2, A-3
0-15 4.5-6.0 0.24 C NP-7 FSL, SL SM, SM-5C A-2 A4
0-15 4560 0.32 C Np-7 SCL SM, CL-ML, ML
SM-5C A-4
1529 3.6-55 0.24 C 5-18 SCL, SL SC, SM-SC A-2, A4 A6
29-58 3655 0.24 C NP-20 SCL, SL,5C SC, SM-3C, SM A2 A4 A6
5872 3655 017 C NP-12  SL,SCL,LS SM, §C,SM-SC A2, A4, A6
WAGRAM 024 4560 015 A Np LS,LFS SM, SP-SM A2,A3
0-24 4.5-6.0 0.10 A NP FS, S SP-SM, SM A-1, A2, A3
24_-75 4560 0.20 A 8-2% SCL, SL SC A2 A4 A6 AT
WAHEE 0-11 45-6.0 0.24 D NP-7 SL.FSL SM, SM-5C A2, A4
0-11 4560 028 D 2-10 L,SIL, VFSL ML, CL-ML,CL A4
11-56 3.6-5.5 0.28 D 18-42 C,CL, SIC CL,CH A-6, AT
_ 5665 3.6-55 028 D Var
WAKE 0-15 4.5-6.0 0.20 ( D j NP GR-LCOS,GR-LS, LS SP-SM, M, GM,
e ‘ GRGN A2, A3, A1
WAKULLA 0-24 45-6.0 0.10 A NP LS LFS SM, SP-SM A2, A3
' 0-24 4.5.6.0 0.10 A NP S, FS SP, SP-SM A3
24-42 4560 0.10 A NP LS, LFS SM, 5P-5M © A
42-80 4560 010 A NP 5. F8 SM, SP-5M A-2, A3
WANDO 0-8 5613 0.10 A NP LFS, F§ SP-SM, SM A-2, A3
899 56-1.3 0.10 A NP §,FS SP, SP-SM, SM A-2, A3
WASDA 0-14 3655 BD NP MUCK PT
14-42 4555 0.20 B/D NP-10 CL,SCL,SL ML, CL, CL-ML A4
4260 5.6-7.8 024 B/D NP-7 SL,L ML, SM, CL-ML,
SM-SC A-4
60-74 5.6-1.8 0.15 BD S SP-SM, SM A-2, A3
WEEKSVILLE 0-42 4,5-5.5 043 B/D NP-7 SIL, VFSL, L CL-ML, ML A-4
4256 4.5-55 043 B/D NP3 FSL, SL SM A2, A4
56-72 4.5-55 0.32 BMD NP S,LS,LFS SM, SP-SM A-2

iSee Tables 8.01b, 8.01c and Figure 8.01d for definition of symbois.

8.01.31
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30 - (7

Average intensity

Percent of total storm raindatl

Hours
Fig. 4.2 Typical rainfall distribution and storm runoff during a 6-hr storm.

Sediment trapping efficiency is lower during the portion of a storm in which
the immediate flow exceeds the average flow. The graph in Fig. 4.2 illustrates a
typical rainfali distribution and storm runoff for a 6-br storm. Peak intensity
occurs at the top of the distribution curve; average intensity is indicated by a
dashed line. Only during a small portion of the storm will the flow exceed average
design flow. The graph was generated by placing the %-hr incremental rainfall
for a 6-hr storm in the sequence suggested by the U.S. Soil Conservation Service
(SCS), 6-hr design storm distribution. (11, 12)

Use of average flow is a cost-saving measure. For the same design storm return
interval, peak flow, which is based on a short time of concentration, is much
larger than average flow of longer duration. A basin sized by using peak flow will
thus be much larger than one sized by using the average flow. The sizing proce-
dure is described in Chap. 8.

4.1e Runoff Coefficient C

The runoff coefficient C determines the portion of rainfall that will run off the
walershed. It is based on the permeability and water-holding capacity of the var-
ious surfaces in the watershed. The C value can vary from close to zero to up to
1.0. A low C value indicates that most of the water is retained for a time on the
site, as by soaking into the ground or forming puddles, whereas a high C value
means that most of the rain runs off rapidly. Well-vegetated areas have low C
values. Developed land, with its pavement, rooftops, and other impermeable sur-
faces, has a high C value. A high runoff coefficient produces higher runoff than
does a low C value, and @ is directly proportional to C.

Table 4.1 lists € values for use in the rational formula. Select a C value within
the range for land use. The designer must exercise judgment in selecting C from

TABLE 4.1 Rational Method € Values (13)

Land use C Land use c
Business Lawns
Downtown areas 0.70-0.95 Sand: i
h . ) y soil, flat, 2% 0.05-0.10
Neighborhood areas 0.50-0.70 Sandy soil, average, 2-7% 0.10-0.15
Residential Sandy soil, steep, 7% 0.15-0.20
Single-family areas 0.30-0.50 Heavy soil, flat, 2% 0.13-0.17
Multi units, detached 0.40-0.60 Heavy soil, average, 2-7% 0.18-0.22
Multi units, attached 0.60-0.75 Heavy soil, steep, 7% 0.25-0.35
Suburban 0.25-0.40 Agricultural land, 0-30% 7
IndElstrial Bare packed soil ’ ‘;{;, ~
Light areas 0.50-0.80 Smooth 0.30-0.60
Heavy areas 0.60-0.90 Rough : 0.20-0.50 .
Parks, cemeteries 0.10-0.25 Cu}l{t ivated rows 7 e
Pl j eavy, soil, no crop 0.304.60
li_.YET ounds 0.20-0.35 Heavy s0il with crop 0.20-0.50
Raiiroad yard areas 0.20-0.40 Sandy soil, no crop 0.20-0.40
Unimproved areas 0.10-0.30 Sandy soil with crop 0.10-0.25
Streets Pal:ture il
Asphaltic 0.70-0.95 Sandy soil M504s
Concrete 0.80-0.95 Woodlands 05-0.25
Brick 0.70-0.85 0.05-0.25
Drives and walks 0.75-0.85 Basn'en slopes, >30%*
Poot mooth, impervious 0.70-0.90
3 0.95-0.95 Rough 0.580-0.70

Note: The designer must use judgment to select the a i ithi ange

: : ppropriate C value within the r . General
larger areas with pel:meable soils, flat slopes, and dense vegetation should have lowest C values, g:;:lll:l:
:;T:s“wnth dense soils, moderate to steep slopes, and aparse vegetation should be assigned highest

*From Portland Cement Association, Handbook of Concrete Culvert Pipe Hydraulics, 1964, p. 45.

the range given by considering factor ili i
the rar gge tagticm. Y g factors such as permeabxhtg, soil type, steepness,

For construction sites, when the soil is bare and the slope is less than 30 per-
cent, use the agricultural values in the table and consider seil conditions and
density of vegetation. For areas with temporary vegetative cover, select a value
from the ranges for “cultivated rows"; for undisturbed areas under natural grass
and shrub cover assign an appropriate “unimproved areas” C value between 0.10
and 0.30. If the slope gradient is greater than 30 percent, for example, 3:1 or 2.:1
chqose_ a value in the range 0.50-0.90 under “barren slopes.” Soil depth or deptt;
_to impermeable rock influences the choice within the ranges given; the C value
is higher for shallower soils. For sites with mixed land uses, compute a weighted
average of the individual C values, as follows:

If area A = z + y, then

(x X C) +(¥yXxC)

C (weighted) = 1




Tahle 8.05a

Maximum Allowable Design velocities'
for Vegetated Channels

Typlcal Soll . Grass Lining Permlssible Velocity®
c’l{lannel Slope Characteristics for Established Grass
Application Lining (ft/sec)

0-5% Easily Erodible Bermudagrass 5.0

Non-plastic Tall fescue-... 45

(Sands & Silts) Bahiagrass 45

Kentucky bluegrass 4.5

Grass-legume mixture 35

Erosion Resistant Bermudagrass 6.0

Plastic Tall fescue 55

(Clay mixes) Bahiagrass 5.5

Kentucky bluegrass 55

Grass-legume mixiure 45

5-10% Easily Erodible Bermudagrass 45

Non-plastic Tall fescue 4.0

(Sands & Silts) Bahiagrass 40

Kentucky bluegrass 4.0

Grass-legume mixture 3.0

Erosion Resistant Bermudagrass 5.5

Plastic Tall fescue 5.0

(Clay Mixes) Bahiagrass 5.0

Kentucky bluegrass 5.0

Grass-leguma mixtute 35

>10% Easily Eradible Bermudagrass 35

Non-plastic Tall fescue 25

(Sands & Silts) Bahiagrass 25

Kantucky blusgrass 25

Erosion Resistant Bermudagrass 45

Plastic Tall fascue 35

{Clay Mixes) Bahiagrass 35

Kentucky bluegrass 3.5

Source: USDA-SCS Modified

NOTE: Permissible Velocity based on 10-yr storm paak runoff

3Soii erodibility based on resistance to soll movemant from concentrated flowing water.

Befora grass is established, permissibie velocity is determined by the type of temporary liner used.

8.05.4

Selecting Channel
Cross-Section
Geometry

The three most commonly used channel cross-sections are "V"-shaped, par-
abolic, and trapezoidal, Figure 8,05b gives mathematical formulas for the area,

To calculate the required size of an open channel, assume the design flow is
uniform and does not vary with time, Since actual flow conditions change
throughout the length of a channel, subdivide the channel into design reaches,
and design each reach to carry the appropriate capacity.

hydraulic radius and top width of each of these shapes,



Appendices

Table 8.05d
Maximum Permissible
Velocities for Unprotected
Soils in Existing Channels.

" Sample Problem 8.05a
Design of a
grass-lined channel.

Rev. 1293

Materials Maximum Pemissible
Velocitles (fps)
Fine Sand (noncolloidal) 2.5
Sand Loam {noncolloidal) 2.5
Silt Loam {noncolloidal) 3.0
Ordinary Firm Loam 35
Flne Gravel 5.0
Stiff Clay (very colloidal) 5.0
Graded, Loam to Cobbles (noncolloidal) 5.0
Graded, Silt to Cobblas (collaidal) 5.5
Alluvial Silts {noncolioldal) 35
Alluvial Sits {colloldal) , 5.0
Coarse Gravel (noncolloidal) 6.0
Cabbles and Shingles 5.5
Given:

Design Qo = 16.6 cfs

Proposed channel grade = 2%

Proposed vegetation: Tall fescue

Soil: Creedmoor (easily srodible}

Permissiola velocity, Ve = 4.5 /s (Table 8.05a)
Retardance class: "B" uncut, "D" cut (Table 8.05¢c).
Trapezoldal channel dimensions:

designing for low retardance condition (retardance class D)
design to meet Vp.

Find:
Channel dimansions

Solutlon:
Make an initial estimate of channel size
A = QV; 16.6 cfs/d.5 ftisec = 3.69 #°

Try bottom width = 3.0 ft w/side slopes of 311

Z=3

A x=bd + Zd?
Peb+?d v Z§+1
R=AP

An Herative solution using Figurs 8.05a to relate flow depth to
Manning's n proceeds as follows: Manning's equation is used
to check veloctties

*From Fig. 8.05¢, pg. 8.05.7, Retardance Class d {VR=4.5x40.54=243)

d(y Ay R *n V(tps)  Qicfs) Comments
0.8 432 054 0043 325 14.0 V<V OK,
Q<Qno,

(too small, try deeper channal)

09 513 053 0042 353 18.10 VeVp, OK,
Q>Q1p, OK

Now design for high retardance (class B):

For the ease of construction and maintenance Assume and
Try d = 1.5 ft and trial veloclty, Vi = 3.0 f/sec

d{fy A{H) R{)  Vi(tps) h V(tps) Qicfs) Commenta
1 3.0 X 25 28

5 11.26 080 . 0.08 reduce Vi
2.0 .41 18 20 reduce Vi
1.6 0.12 16 18
M -] 0.13 15 17 Q>Q10 OK

«Thege assumplions = actual V {fps.)  (chert continued on next page)

8.05.9
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Table B.05g
Permissible Shear Stresses Permissible Unit Shear Stress, Tg
for Riprap and Tempotary Lining Category Lining Type (1b/ft*)
Liners Temporary Woven Paper Net 0.15
Jute Net 0.45
Fiberglass Roving:

Singla 0.60
Double 0.85
Straw with Net 1.45
Curled Wood mat 1.55
Synthetic Mat 2.00

dso Stone Size (inchas)
Gravel Riprap 1 ‘ 0.33
2 0.67
Rock Riprap § 2,00
9 3.00
12. 4.00.
15 5.00
18 6.00
21 7.80
24 8.00

Adapied From: FHWA, HEC-15, April 1983, pgs. 17 & 37.

Design Procedure- The following is a step-by-step procedure for designing a temporary liner for a
Temporary Liners channel. Because temporary liners have a short period of service, the desigmen “: —
P ry S may be reduced. For liners that are needed for six months or lesg, the 2-yr - :
frequency storm is recommended. e

Step 1. Select a liner material suitable for site conditions and application.
Determine roughness coefficient from manufacturer’s specifications or Table
8.05¢e, pg. 8.05.10.

Step 2. Calculate the normal flow depth using Manning’s equation (Figure
8.05d). Check to see that depth is consistent with that assumed for selection of
Manning's # in Figure 8.05d, pg. 8.05.11. For smaller runoffs Figure 8.05d is
not as clearly defined. Recommended solutions can be determined by using the
Manning equation,

Step 3. Calculate shear stress at normal depth.

Step 4. Compare computed shear stress with the permissible shear stress for
the liner.

Step 5. If computed shear is greater than permissible shear, adjust channel

dimensions to reduce shear or select a more resistant lining and repeat steps 1
through 4.

Design of a channel with temporary lining is illustrated in Sample Problem
8.05b, pg. 8.05.14.

8.05.13
Rev. 1293



continued Channel summary:
Sample Pro(blem 8.0523 Trapezoidal shape, Z=3, b=3 f{, d=1.5 ft, grade = 2%
Designofa

grass-lined channel. Note: In Sample Problem 8.05a the "n-value” is first choosen based

on a permissible velocity and not a design velocity criteria.  Therefore
the use of table 8.05¢ may not be as accurate as individual retardance
class charts when a design velacity Is the determining factor.

Tractive FOrce The design of riprap-lined channels and temporary channel linings is based on
Procedure analysis of tractive foree.

NOTE: This procedure is for uniform flow in channels and is rzof to be used
for design of deenergizing devices and may not be valid for larger channels

To calculate the required:size of an open channel, assume the design flow is
uniform and does not vary with time, Since actual flow conditions change

through the length of a channel, subdivide the channel into design reaches as
appropriate.

PERMISSIBLE SHEAR STRESS

The permissible shear stress, Td, is the force required to initiate movement of
the lining material. Permissible shear stress for the liner is not related to the
erodibility of the underly ing soil. However, if the lining is eroded or broken, the
bed material will be exposed to the erosive force of the flow.

COMPUTING NORMAL DEPTH

The first step in selecting an appropriate lining is to compute the design
flow depth (the normal depth) and determine the shear stress.

Normal depths can be calculated by Manning’s equation as shown for trapezoi-
dal channels in Figure 8.05d. Values of the Manning's roughness coefficient for
different ranges of depth are provided in Table 8.03¢ for temporary linings and
Table 8.05f for riprap. The coefficient of roughness generally decreases with
increasing flow depth.

Table 8.05e
Manning’s Roughness n value for Depth Ranges*
Coetficients for Temporary ' 0-0.5 #t 0.5-20 #t >20 1t
Lining Materials Linlng Type ‘

' Woven Paper Net 0.0186 0.015 0.015

Jute Net 0.028 0.022 0.019

Fibarglass Roving 0.028 0.021 0.019

Straw with Net 0.065 0.033 0.025

Curled Wood Mat 0.066 0.035 0.028

Synthetic Mat 0.036 0.025 0.021

* Adapted from: FHWA-HEC 15,Pg. 37 - April 1988

8.05.10

Rev, 12793
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Manning’s n

08]
06

.04

02

Step 10. For grass-lined channels once the appropriate channel dimensions
have been selected for low retardance conditions, repeat steps 6 through 8 using
a higher retardance class, corresponding to tall grass. Adjust capacity of the
channel by varying depth where site conditions permit.

NOTE 1: If design velocity is greater than 2.0 fi/sec., a temporary lining
may be required to stabilize the channel until vegetation is established.
The temporary liner may be designed for peak flow from the 2-yr storm.
If a channel requires temporary lining, the designer should analyze shear
stresses in the channel to select the liner that provides protection and
promotes establishment of vegetation. For the design of temporary liners,
use tractive force procedure.

NOTE 2: Design Tables—Vegetated Channels and Diversions at the end
of this section may be used to design grass-lined channels with parabolic

cross-sections,

Step 11. Check outlet for carrying capacity and stability. If discharge velocities
excead allowable velocities for the receiving stream, an outlet protection struc-
ture will be required (Table 8.05d, pg. 8.05.9).

Sample Problem 8.05a illustrates the design of a grass-lined channel.

4 6 B

VR, Product of Velocity and Hydraulic Radius

Figure 8.05¢ Manning's nrelated to velocity, hydraulic radius, and vegetl retardance.

Note: From Sample Problem B.05a multiply Vp x Hydralulic Radius {4.5x0.54=2.43), then enter the productof VR and extend a
straight fine up o Retardance class D", next project a straight line 1o the left to determine a trial manning's .

Rev. 1293
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Practice Standards and Specifications

‘Weir length and depth——Keep the spillway weir at least 4 ft long and sized to
pass the peak discharge of the 10-yr storm (Figure 6.60a). A maximum flow
depth of 1 ft, a minimum freeboard of 0.5 ft, and maximum side slopes of 2:1
are recommended. Weir length may be selected from Table 6.60a shown for
most site locations in North Carolina.

Table 6.60a oral A welr Lonath
Design of Splliways ralnage Area elr Lengt
esign of Splliways (acres) (ft)
1 4.0
2 8.0
3 8.0
4 10,0
5 12.0
1Dimensions shown are minimum

1800 cu ft/ acre

b

I -

LR L e A )
LA

Y
Cross section : Filter fabtic

1

Design n : o,
settled 21", Overfill 6

W, 2:1side Emergency
. " slope max by-pass
max fill Filter : 6" below
fabric Natural 2??5[:;!1 top
ground
3t
min
Stone section

Flgure 6.60a Temporary sodiment trap.

Construction 1. Clear, grub, and strip the area under the embankment of all vegetation and
Specification g Trootmat Remove all surface soil containing high amounts of organic matter

and stockpile or dispose of it properly. Haul all objectionable material to the
designated disposal area.

6.60.3
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Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2 i
Worksheet Wake County C&D; North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channe! Slope 0.022500 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000 H: V
Bottom Width 2.00 ft
Discharge 20.20 cfs
Results

Depth 1.06 ft

Flow Area 5.53 ft*

Wetted Perimeter 8.73 ft

Top Width 8.39 ft

Critical Depth 0.95 ft

Critical Slope 0.036903 ft/ft
Velocity 3.65 ft/s
Velocity Head 0.21 ft
Specific Energy 1.27 ft

Froude Number 0.79

Flow is subcritical.

11/19/01

FiowMaster v5.13
01:22:10 PM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 {203) 755-1666

Page 1 of 1
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For concrete channels, muitiply T by 0.2.
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Worksheet for Trapezoidal Channel

Project Description

Project File untitled. fm2
Worksheet Wake County C&D; North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channe! Slope 0.025500 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 3%.10 cfs
Results

Depth 1.39 ft

Flow Area 8.63 ft
Wetted Parimeter 10.82 ft

Top Width 10.37 ft
Critical Depth 1.31 ft
Critical Slope 0.033800 ft/ft
Velocity 4.53 ft/s
Velecity Head 0.32 ft
Specific Energy 1.71 ft
Froude Number 0.88

Flow is subcritical.

11/18/01

01:32:24 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 08708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1
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Worksheet for Trapezoidal Channel

Project Description

Project File untitied.fm2
Worksheet Wake County C&D; North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channel Slope 0.024000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 51.50 cfs
Resuits

Depth 1.60 ft

Flow Area 10.83 ft2
Wetted Perimeter 12.09 ft

Top Width 11.58 ft
Critical Depth 1.49 ft
Critical Slope 0.032592 ft/ft
Velocity 4.75 ft/s
Velocity Head 0.35 ft
Specific Energy 1.95 ft
Froude Number 0.87

Flow is subcritical.

11/18/01

01:33:08 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Y

FlowMaster v5.13
Page 1 of 1
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Worksheet for Trapezoidal Channel

scoa 7D

Project Description

Project File untitled.fm2
Worksheet Wake County C&D; North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channel Slope 0.012860 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000 H:V
Bottom Width 2.00 ft
Discharge 58.60 cfs
Resuits

Depth 1.93 ft

Flow Area 15.06 ft?
Wetted Perimeter 14.22 ft

Top Width 13.59 ft
Critical Depth 1.59 ft
Critical Slope 0.032040 ft/ft
Velocity 3.89 fi/s
Velocity Head 0.24 ft
Specific Energy 2.17 ft
Froude Number 0.65

Flow is subcritical.

1118/01

01:34:22 PM

Haestad Methods, (nc.

37 Brookside Road  Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1
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Worksheet for Trapezoidal Channel

scc# /2 e

Mt
Project Description
Project File untitled.fm2
Worksheet Wake County C&D; North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Sclve For Channel Depth
inpuf Data
Mannings Coefficient 0.045
Channel Siope 0.024000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 12.40 cfs
Resuits
Depth 0.84 ft
Flow Area 3.76 ft?
Wetted Perimeter 7.28 ft
Top Width 7.01 ft
— Critical Depth 0.74 ft
Critical Slope 0.039410 ft/ft
Velocity 3.29 ft/s
Velocity Head 0.17 ft
Specific Energy 1.00 ft
Froude Number 0.79
Flow is subcritical.
|
R—
11/18/01
01:37:00 PM Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 08708  (203) 755-16686

FlowMaster v5.13
Page 1 of 1
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Figure 8.03a Time of concentration of small drainage basins.
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Worksheet for Trapezoidal Channel
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Project Description

Project File untitled.fm2
Worksheet Wake County C&D; North Cell
Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channel Siope 0.024750 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 29.20 cfs
Results

Depth 1.23 ft

Fiow Area 7.02 ft2
Wetted Perimeter 9.79 ft

Top Width 9.39 ft

Critical Depth 1.14 ft

Critical Slope 0.035135 ft/ft
Velocity 416 ft/'s
Velocity Head 0.27 ft
Specific Energy 1.50 ft

Froude Number 0.85

Flow is subcritical.

11/19/041

01:37:39 PM

Haestad Methods, Inc.

37 Brookside Road wWaterbury, CT 06708

(203) 755-1666

FlowMaster v5.13
Page 1 of 1
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Note:
Use nomograph Te for natural basins with well-defined channels, for overland s
flow on bare earth, and for mowed-grass roadside channels. / = 5085
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For overland flow, concrete or asphalt surfaces, multiply T¢ by 04. _ 7, A 4/ = //, 77”% ,
fe T 77

For concrete channels, multiply Te by 0.2, Aoy - Y v ’éﬂ//‘/ '
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For overland flow, grassed surfaces, multiply Tc by 2. \W

3.034



7/
U
scc#ﬂ& % M/é

Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D; North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channel Slope 0.011560 ft/ft
Left Side Slope 3.00000C H:V
Right Side Slope 3.000000H:V
Bottom Width 2,00 ft
Discharge 48.90 cfs
Results

Depth 1.83 ft

Flow Area 13.69 ft2
Wetted Perimeter 13.57 ft

Top Width 12.97 ft
Critical Depth 1.46 ft
Critical Slope 0.032815 ft/ft
Velocity 3.57 fi/s
Velocity Head 0.20 ft
Specific Energy 2.03 ft
Froude Number 0.61

Flow is subcritical.

11718401 FlowMaster v5.13
01:38:18 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1668 Page 1 of 1
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Note:
Use nomograph Te for natural basins with well-defined channels, f roverland
flow on bare earth, and for mowed-grass roadside channels, TS
B Lp/u-él/ﬁ v &
For overland flow, grassed surfaces, multiply T¢ by 2. é e

For overland flow, concrete or asphalt surfaces, multiply Te by 0.4._ I/ 9~ & f -/ 7 S

4 -
For concrete channels, muitiply Te by  0.2. ezt C S S ":’E

ﬁ' = /f’ 97)‘-//’?7

Figure 8.03a Time of concentration of small drainage basins. = <O 5 / A !
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| Worksheet for Trapezoidal Channel ’
Project Description
Project File untitled.fm2
Worksheet Wake County C&D; North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.045
Channel Slope 0.010000 ftrt
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 51.60 cfs
Results
Depth 1.93 ft
Flow Area 15.04 ft2
Wetted Perimeter 14.21 ft
| Top Width 13.58 ft

R Critical Depth 1.49 ft
Critical Slope 0.032584 fi/ft
Velocity 3.43 fi's
Velocity Head 0.18 ft
Specific Energy 2.1 ft
Froude Number 0.57

Flow is subcritical,

1118/01 FlowMaster v5.13
01:39:21 PM Haestad Methods, Inc. 37 Brookside Road VWaterbury, CT 08708  (203) 755-1666 Page 1 of 1
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Figure 8.03a Time of concentration of smalil drainage basins.
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Note:
Use nomograph Te for natural basins with well- deflned channels or overland /
flow on bare earth, and for mowed-grass roadside channels. /’ P
/} =, pl X /P44 & s
For overiand flow, grassed surfaces, multiply T¢ by 2. - 7
Jo /78 407" 5/ ’;»ﬂ‘

For overland flow, concrete or asphalt surfacas, multiply Tc by 0.4.
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For concrete channels, multiply Te by 0.2.
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Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D; Noarth Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.045

Channel Slope 0.015500 fi/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H :V
Bottom Width 2.00 ft
Discharge 54.50 cfs
Resuits

Depth 1.80 ft

Flow Area 13.30 ft*
Wetted Perimeter 13.38 ft

Top Width 12,79 ft
Critical Depth 1.53 ft
Critical Slope 0.032349 ft/ft
Velocity 4.10 fi/'s
Velocity Head 0.26 ft
Specific Energy 2.06 ft
Froude Number 0.71

Flow is subcritical,

11M19/A1 FlowMastar v5.13
01:40;37 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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SCC88: Bare Condition (Straw w/ net) @R 1z-21-01
Worksheet for Trapezoidal Channel

w'
Project Description
Project Fila untitied.fm2
Worksheet Wake County C&D: North Cell
Flow Element Trapezoidal Channel
Method Manning's Farmula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.033
Channel Slope 0.024750 ft/ft
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 20.30 cfs
Resulis
Depth 0.90 ft
Flow Area 426 fi2
Wetted Perimeter 7.72 ft
Top Width 7.42 ft

— Critical Depth ~ 0.95 ft
Critical Slope 0.019833 ft/ft
Velocity 4.77 ft/s
Velocity Head 0.35 ft
Specific Energy 1.28 ft
Froude Number 1.11
Flow is supercritical.

12/21/01 FlowMastar v5.13

10:49:31 AM Haestad Matheds, Ing. 37 Brockside Road  Waterbury, CT 06708 (203} 755-1666 Page 1 of 1
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SO QT 1z-21-0
SCC-@C- Bare Condition (Straw w/ net)
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Workshest Wake County C&D: North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.033

Channel Slope 0.011560 ft/ft
Left Side Slope 3.000000H :V
Right Side Slope 3.000000H :V
Bottom Width 2.00 ft
Discharge_ 28.75 cfs
Resulis

Depth 1.26 ft

Flow Area 7.3 ft2

Woetted Perimeter 9.99 ft

Top Width 9.58 ft

Critical Depth 1.13 ft

Critical Slope (0.0189323 fi/ft
Velocity 3.93 fi/'s
Velocity Head 0.24 ft

Specific Energy 1.50 ft
Froude Number 0.79
Flow is subcritical.

12/21/01 FlowMaster v5.13
10:48:50 AM Hasestad Metheds, Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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SCC-88- Bare Condition (Straw w/ net)

Worksheet for Trapezoidal Channel

Project Description

Project File untitied.fm2
Worksheet Wake County C&D: North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.033

Channel Slope 0.010000 fi/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H: V
Bottom Width 2.00 ft
Discharge 30.00 cls
Results

Depth 1.33 ft

Flow Area 7.96 ft2
Wetted Perimeter 10.41 ft

Top Width 9.98 ft
Critical Depth 1.15 ft
Critical Slope 0.018826 ft/ft
Velocity .77 fi/'s
Velocity Head 0.22 ft
Specific Energy 1.55 ft
Froude Number 0.74

Flow is subcritical.

12721/01

10:53:12 AM

Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 06708

(203) 755-1666
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FlowMaster v5.13
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SCC 9 Bare Condition (Straw w/ net)
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D: North Cell
Flow Elerment Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.033

Channel Slope 0.015500 ft/it
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H: V
Bottom Width 2.00 ft
Discharge _ 31.80 cfs
Resuits

Depth 1.24 ft

Flow Area 7.07 ft2

Wetted Perimeter 9.82 ft

Top Width 9.42 ft

Critical Depth 1.19 it

Critical Slope 0.018681 ft/ft
Velocity 4.50 ft/s
Velocity Head 0.31 ft

Specific Energy 1.55 ft

Froude Number 0.92

Flow is subcritical.

12/21/01

10:57:22 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 08708 (203) 755-1666

Ry 1z-zi-0i

FlowMaster v5.13
Page 1 of 1
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Note:
Use nomograph Te for natural basins with well-defined channels, for overland _
flow on bare earth, and for mowed-grass roadside channels. j =3/
- XTI E G S
For overland flow, grassed surfaces, multiply T¢ by 2. )Z = = 7‘»,&4‘ '
For overland flow, concrete or asphalt surfaces, multiply Te by 0.4, s % o M'
e '
For concrete channels, multiply Te by  0.2. ﬂ? = é Vi /‘7
STl gt 0 5‘)

Figure 8.03a Time of concentration of small drainage basins, = /éj 57 %‘
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Worksheet for Trapezoidal Channel

Project Description

Project File untitled. fm2

Worksheet Wake County C&D: South CEIl
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channel Slope 0.011590 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 14.00 cfs
Results

Depth 1.05 ft

Flow Area 5.39 fi*
Wetted Perimeter 8.63 ft

Top Width 8.29 ft

Critical Depth 0.79 ft

Critical Slope 0.038768 fi/ft
Velocity 2.60 ft/s
Velocity Head 0.10 ft
Specific Energy 1.15 ft

Froude Number 0.57

Flow is subcritical.

11/28/01

08:48:12 AM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMastar v5.13
Page 1 of 1
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Figure 8.03a Time of concentration of small drainage basins,
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Note:

Use nomograph Tc for natural basins with well-defined channels, for overland /
flow on bare earth, and for mowed-grass roadside channels, /( - F30

O
/2 :.,7,?7"/‘\1/

/

For overland flow, grassed surfaces, multiply Tc by 2.

= G S antie
For overland flow, concrete or asphait surfacas, multiply Te by 0.4. 7; :

A;J-— g 754«://{. .
Lo leir? T
(Y (87D

T 27 J");j"

Far concrete channels, multiply Tc by 0.2

e

e}



sccz /]

Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Warksheet Wake County C&D; South Cell
Flow Element Trapezoidal Channel :
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channei Slope 0.026390 ft/t
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 27.50 cfs
Results

Depth 1.18 ft

Flow Area 6.55 2
Weited Perimeter 9.47 ft

Top Width 9.09 ft

Critical Depth 1.11 ft

Critical Slope 0.035416 ft/ft
Velocity 4.20 fi's
Velocity Head 0.27 ft
Specific Energy 1.46 ft

Froude Number 0.87

Flow is subcritical.

11/20/01

04:03:29 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1668

~

FlowMaster v5.13
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Use nomoéraph Te for natural basins with well-defined channels, for overland /
flow on bare earth, and for mowed-grass roadside channels. /

For overland flow, grassed surfaces, multiply T¢ by 2.

For overland flow, concrete or asphalt surfaces, muitiply Te by 0.4,

!
AT

For concrete channels, muitiply Te by 0.2

Figure 8.03a Time of concentration of small drainage basins.
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SCC# . // c-

Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D: South CEH -
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channel Slope 0.017190 ftAt
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 33.70 cfs
Results :

Depth 1.43 ft

Flow Area 8.94 ft2
Wetted Perimeter 11.01 ft

Top Width 10.55 ft
Critical Depth 1.22 ft
Critical Slope 0.034471 it
Velocity 3.77 ft's
Velocity Head 0.22 ft
Specific Energy 1.65 ft
Froude Number 0.72

Flow is subcritical.

e o
..{':' .a?—?‘f/'r'x&?f f\fé‘/{# L ;g:i/in
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11/20/01

FlowMaster v5,13
09:17:56 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666
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Use nomograph Te for natural basins with well-defined channels, for overland
flow on bare earth, and for mowed-grass roadside channals.

For overland fiow, grassed surfaces, multiply Tc by 2.

For overland flow, concrete or asphalt surfaces, multiply T¢ by 0.4.

For concrete channels, multiply Tec by 0.2.

Figure 8,03a Time of coggentration of sm;ll drainage basins.
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Note:

Use nomog‘rap'h Te for natural basing with weil-defined channels, far overland
flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, multiply Te by 2.

For overland flow, concrete or asphalt surfaces, multiply T by 0.4

7
= X §T0
For concrete channels, multiply Tc by  0.2. ﬂ'E' P27 X 7.0 = T
S = Xt
Figure 8.03a Time of concentration of small drainage basins. /C'zf_ - 7 5
£ (g 25K (302 2)

8.03.4



scc [2/7

Worksheet for Trapezoidal Channel

Project Description

Project File untitied.fm2
Worksheet Wake County C&D: South CEIl
Flow Element Trapszoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.045
Channel Slope (0.023580 ft/ft
Left Side Slope 3.000000H:V
Right Side Slcpe 3.000000H:V
Bottom Width 2.00 ft
Discharge 12,30 cfs
Results

Depth 0.84 ft

Flow Area 3.77 ft2
Wetted Perimeter 7.28 ft

Top Width 7.01 ft

Critical Depth 0.74 ft

Critical Slope 0.038454 /it
Velocity 3.27 ft/'s
Velocity Head 0.17 ft
Specific Energy 1.00 ft

Froude Number 0.79

Flow is subcritical.

11/29/01

08:12:52 AM

Haestad Methads, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Y74

FlowMastar v5.13
Page 1 of 1
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Figure 8,032 Time of cancentration of small drainage basins,
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Note: .
Use nomograph Te for natural basins with well-defined channaels, for overland
flow on bare earth, and for mowed-grass roadside channels. -
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For averland flow, grassed surfaces, multiply Tg by 2. /{'7’ OR2S KB <
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For overland flow, concrete or asphalt surfaces, multiply Te by 0.4, . « !
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For concrete channels, multiply Tc by 0.2, -
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Worksheet for Trapezoidal Channel

Project Description

Project File untitied.frm?2

Worksheet Wake County C&D: South CEll
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Flow is subcritical.

Channel Slope 0.030470 f/ft
teft Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 26.30 cfs
Results
Depth 1.12 ft
Fiow Area 6.01 ft2
Wetted Perimeter 9.08 ft
Top Width 8.73 ft

— Critical Depth 1.08 ft
Critical Slope 0.035626 ft/it
Velocity 4.38 ft/s
Velocity Head 0.30 ft
Specific Energy 1.42 ft
Froude Number 0.93

11/29/01
08:12:03 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

b4

FlowhMaster v5.13
Page 1of1
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Note:
Use nomograph Te for natural basins with well-defined channeis, for overland
flow on bare earth, and for mowsd-grass roadside channels. /g ,_(‘ e

For overland flow, graslsed surfaces, multiply Tc by 2. /7/ (ﬁj ﬁf 7)!‘(’ = 5)
= 4.3

For overland flow, concrete or asphalt surfaces, multiply Tc by 0.4.
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For concrete channels, multiply Te by 0.2. 1
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Figure 8.03a Time of concentration of smali drainage basins. ﬂ ) (Z/ Jj (/ &‘6/
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Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D: South CEIl
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channel Slope 0.010806 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 36.20 cfs
Resuits

Depth 1.63 ft

Flow Area 11.22 ft2
Wetted Perimeter 12.30 ft

Top Width 11.77 ft
Critical Depth 1.26 ft
Critical Slope 0.034147 ft/ft
Velocify a3 ft/s
Velocity Head 0.16 ft
Specific Energy 1.79 ft
Froude Number 0.58

Flow is subcritical.

11/28/01 FlowMaster v5.13
09:11:22 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1of1
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Note: .
Use nomograph Te for natural basins with well-defined channels, for overland /
flow on bare earth, and for mowsed-grass roadside channels. ‘ z / /? Vi
g z-2- 5]
For overland flow, grassed surfaces, muitiply Tc by 2. /y - /?fy”’? < '
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For overland flow, concrate or asphalt surfaces, multiply Te by 0.4.
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For concrete channels, multiply T¢ by 0.2. = / 7/ 34{;)%{/;?( '
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Figure 8.03e Rainfall intensity duration curves-~Raleigh.

8.03.6

Z
{
) FNEL [ | ’
l ’ Greensboro
10} 1 ?
8 t Y
3 &
2 -2
£ _— '9@1‘(,
uy 4+ /'/)
D \ { Jo@ . A
£ (. ’70 } '’
g. ! ! S A !
n T > 90N TS
o 2 1 H i ;: .e’@
B v ™~ WG
o
g i v,
£ o8 .
m Z
E 0.6 ~
& 04
PN
0.2F » +
”
Py
0.
5 10 20 40 60 2 34 6 8 12 182
Minutes Hours
Duration
Figure 8.03d Rainfall intensity duration curves—Greensboro. '
S
20
s [ ]
Raleigh
10
a8
5 6 " Tag
é £ 1 Qfa.oe .
> 4 o
2 9;5 Vog,
Q ! 3
= 2 j \45- N |
3 L,
(7]
L
o |
£ 08
T 06
£
o 4
o ° {
|
: N
02 t t \Q
ol 1
! S 10 20 40 60 2 3 4 6 8 12 18 24
' Minutes Hours
Duration



LR A o Brownleld #d

-
. Job No. Sheet No. of

ENGINEERING, INC. Caloulated by BRI H pate_12.- 2} -0

Checked by Date
Waste Industry Experts Subject

Scale

p.; ,3 c.s i .
T 2
......... P3803(CB—“’?L?,(\-5'75\A/L:-'

________ o -0 qs(s;?sS(bSS

—624(933 oomB ........ I

35<,y5 ......... m-_-}- ........ o

asé s%m@ w/

E e v




s

SCC #6A= Bare Condition (Straw w/ net)
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D: North Cell
Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.033

Channel Slope 0.011590 fi/ft
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H : V
Bottom Width 2.00 ft
Discharge 9.40 cfs
Results

Depth 0.76 ft

Flow Area 3.19 ft2
Wetted Perimster 6.75 ft

Top Width 6.51 ft
Critical Depth 0.64 ft
Critical Slope 0.022011 fi/ft
Velocity 2.94 ft's
Velocity Head 0.13 ft
Specific Energy 0.89 ft
Froude Number 0.74

Flow is subcritical.

12/21/01

11:06:36 AM

Haestad Methods, Inc.

37 Brookslde Road  Waterbury, CT 056708

(203) 755-1666

R\

{z-2l-01

FlowMaster v5.13
Page 1 of 1
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SCC 408- Bare Condition (Straw w/ net)
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D: Nerth Cell
Flow Element . Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.033

Channel Siope 0.026390 ft/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H : VvV
Bottom Width 2.00 ft
Discharge 16,90 cfs
Results

Depth 0.82 ft

Flow Arsa 3.63 fi2

Wetted Perimeter 7.16 ft

Top Width 6.90 ft

Critical Depth 0.87 |
Critical Slope 0.020327 fi/ft
Velocity 4.65 ft/'s
Velocity Head 0.34 ft

Specific Energy 1.15 ft

Froude Number 1.13

Flow is supercritical.

12/21/01

FlowMaster v5.13
11:12:45 AM Haestad Methads, Inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666

Page 1 of 1



. 1on__forowntield _Rd

Job No.
ING, INC Calculated by Ra—"\
Checked by

Sheet No. of
Date_l z-20 ‘0\

Date

ENGINEE

A

\_H,.-’aste Industry Experts

Subject Scale

________ Trp. Linec Cales.

[T SO A VPP NP

________ | 7'62#(09)@0%\
O O i T o97c1vs use.. sJﬂm.a m/n

....................................................................................................................................................................................................................

..............

..............

. P B T KT TPRSCHN




// -t
SCC 18€~ Bare Condition (Straw w/ net)
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D: North Ceii
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.033

Channel Slope 0.017190 fi/ft
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H:V
Bottorn Width 2.00 it
Discharge 16.80 cfs
Results

Depth 0.90 ft

Flow Area 4.24 fi2
Wetted Perimeter 7.70 ft

Top Width 7.41 ft

Critical Depth 0.87 ft

Critical Slope 0.020342 ft/ft
Velocity 3.96 ft/s
Velocity Head 0.24 ft
Specific Energy 1.15 ft

Froude Number 0.92

Flow is subcritical.

12/21/01

11:15:10 AM

Haestad Methods, Ing.

37 Brookside Road  Waterbury, CT 06708  {203) 755-1666

Ry

IZ-21-0}

FlowMaster v5.13
Page 1of 1
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SCCJ4ATBare Condition (Straw w/ net)
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2

Worksheet Wake County C&D: Narth Cell
Flow Element Trapezoidal Channel

Method Manning's Formuia

Solve For Channel Depth

input Data

Mannings Coefficient 0.033

Channel Slope 0.023580 fi/ft

Left Side Slope 3.000000H :V

Right Side Slope 3.000000H : V

Bottom Width 2.00 it

Discharge 8.33 cfs

Resulis

Depth 0.60 ft

Flow Area 2.25 ft2

Wetted Perimeter 5.76 ft

Top Width 5.57 ft —
Critical Depth 0.60 ft ;
Criticat Slope 0.022379 fi/ft

Velocity 3.70 ft/s

Velocity Head 0.21 ft

Specific Energy 0.81 ft

Froude Number 1.02

Flow is supercritical.

-
o
12/21/01 FlowMaster v5.13
11:21:47 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666 Page 1 of 1



Szl
SCC J48~-Bare Condition (Synthetic Mat)
Worksheet for Trapezoidal Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D: North Cell
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.025

Channel Slope 0.030470 f/ft
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 16.40 cfs
Results

Depth 0.68 ft

Flow Area 2.75 fi?

Woetted Perimeter 6.30 ft

Top Width 6.08 ft

Critical Depth 0.86 f

Critical Slope 0.011713 fift
Velocity 5.97 fi/'s
Velocity Head 0.55 ft
Specific Energy 1.23 ft

Froude Number 1.56

Flow is supercritical.

12/21/01

11:27:01 AM

Haestad Methods, Ine.

a7 Brookside Road Waterbury, CT 06708  (203) 755-1666

RIW \z-2\-0)y

FlowMaster v5.13
Page 1 of 1
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Jz & RIH Vz-2i-0)
SCC#+€=Bare Condition (Straw w/ net)
Worksheet for Trapezoida! Channel

Project Description

Project File untitled.fm2
Worksheet Wake County C&D: North Cell
Flow Elemant Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.033

Channel Slope 0.010806 fi/it
. Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 2.00 ft
Discharge 21.30 cfs
Results

Depth 1.12 ft

Flow Area 6.00 f2

Wetted Perimeter 9.08 ft

Top Width 8.72 ft

Critical Depth 0.97 ft

Critical Slope 0.019705 ft/ft
Velocity 3.55 fi/s
Velocity Head 0.20 ft

Specific Energy 1.32 ft
Froude Number 0.75
Flow is subcritical.

12/21/01 FlowMaster v5.13
11:31:06 AM Haestad Msthods, Inc. 37 Brookside Foad Waterbury, CT 06708  (203) 755-1666 Page 1 of 1
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Figure 8.0
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Use nomograph T¢ for natural basins with well-defined channels, for overland
flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, mﬁltiply Te by 2.

For overland flow, concrete or asphalt surfaces, multiply T¢c by 0.4.

For concrete channels, multiply T¢ by 0.2.
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Use nomograph Te for natural basing with well-defined channels, for overland
flow on bare earth, and for mowed-grass roadside channels.

For averland flow, grassed surfaces, mﬁltiply Te by 2.
For overland flow, concrete or asphalt surfaces, multiply Tc by 0.4.

For concrete channels, multiply Tc by 0.2.

Figure 8.03a Time of concentration of small dra)nage basins.
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Note:
Use nomograph Tc for natural basins with well-defined channels, for overland
flow on bare earth, and for mowed-grass roadside channals.
For overland flow, grassed surfaces, multiply Te by 2.
For overland fiow, concrete or asphait surfaces, multiply Te by 0.4,
For concrete channels, multiply Te by 0.2,
. . . ——
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. Use nomograph T¢ for natural basing with well-defined channels, for overland

fiow on bare earth, and for mowed-grass roadsida channels.

For overland flow, grassed surfaces, mﬁltiply Te by 2.

For overland flow, concrete or asphalt surfaces, multiply Te by 0.4.

For concrete channels, multiply Te by 0.2.

Figure 8.032 Time of concentration of smail drainag; basins,
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sion and Sediment Contirol Handbook

Average intensity

ours
orm runoff during a 6-hr storm.

during the portion of a storm in which
Aow. The graph in Fig. 4.2 illustrates a
unoff for a 6-hr storm. Peak intensity
've; average intensity is indicated by a
»f the storm will the flow exceed average
y placing the %-hr incremental rainfall
d hy the U.S. Soil Conservation Service
1, 12)

asure, For the seme design storm return
{ short time of concentration, is much
m. A basin sized by using peak flow will
sing the average flow. The sizing proce-

portion of rainfall that will run off the
y and water-holding capacity of the var-
lue can vary from close to zero to up to
? the water is retained for a time on the
rming puddles, whereas a high C value
pidly. Well-vegetated areas have low C
i, rooftops, and other impermeable sur-
coefficient produces higher runoff than
portional to C.

-ational formula. Select a C value within
4 exercise judgment in selecting C from

Estimating Runoff

TABLE 4.1 Rational Method C Values (13)

Land use c Land use C —

Business Lawns

Downtown areas 0.70-0.95 Sandy soil, flat, 2% 0.05-0.10

Neighborhood areas 0.60-0.70 Sandy soil, average, 2-7% 0.10-0.15
Residential Sandy soil, steep, 7% 0.15-0.20

Single-family areas 0.30-0.50 Heavy soil, flat, 2% 0.13-0.17

Multi units, detached 0.40-0.60 Heavy soil, average, 2-7% 0.18-0.22

Multi units, attached 0.60-0.75 Heavy soil, steep, 7% 0.25-0.35

Suburban 0.25-0.40 Agricultural land, 0-30%
Industrial Bare packed soil

Light areas 0.50-0.80 Smooth 0.30-0.60

Heavy areas 0.60~0.90 o I;tci'ugtl.led 0.20-0.50

. ultivated rows
Parks, cemeteriea 0.10-0.25 Heavy, soil, no crop -~ 0.30-0.60
Playgrounds 0.20-0.35 Heavy eoil with crop 0.20-0.50
Railroad yard areas 0.20-0.40 Sandy soil, no crop 0.20-040
Unimproved arsas 0.10-0.30 Sandy goil with cro 0.10-0.26
Pasture \

Streets Heavy ebil 0.15-045 (20}

Asphaltic 0.70-0.95 Sandy soil 0.06-0.25

Concrete 0.80-0.95 Woodlands 0.05-0.26

Brick 07008 || e fore0.7 95
Drives and walks 0.76-0.85 T[] Smooth, impervious 0.70-0.90
Roofs . 0.75-0.96 I Rough 0.50-0.70

Note: The designer must use judgment to select the appropriate C value within the range. Generally,
larger areas with permeahle soils, Aat slopes, and dense vegetation should have lowest C values. Smaller
areas with dense soils, moderate to steep slopes, and sparse vegetation ahould be assigned higheat C
values,

»From Portland Cement Association, Handbook of Concrete Culvert Pipe Hydraulics, 1864, p. 45.

the range given by considering factors such as permesbility, soil type, stespness,
and vegetation. '

For construction sites, when the soil is bare and the slope is less than 30 per-
cent, use the agricultural values in the table and consider soil conditions and
density of vegetation. For areas with temporary vegetative cover, select a value
from the ranges for “cultivated rows”; for undisturbed areas under natural grass
and shrub cover assign an appropriate “unimproved areas” C value between 0,10
and 0.30. If the slope gradient is greater than 30 percent, for example, 3:1 or 2:1
chgose a value in the range 0.50-0.90 under “‘barzen slopes.” Soil depth or depth
to impermeable rock influences the choice within the ranges given; the C value
is higher for shallower soils. For aites with mized land uses, compute a weighted
average of the individual C values, as follows:

If area A = x + y, then

(xxXC)+{yxXC)
A

C (weighted) =



Rainfall intensity - inches/hour

Figure 8.03d Rainfall intensity duration curves—Greensbora.
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NORMAL FLOW DEPTH (100-YR PEAK DISCHARGE /"«

Worksheet for Circular Channel

Project Descnptlon
Project Filg untitled.fm2
Worksheet Normal Flow Depth in $B-1 Disch Barre!
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data \
Mannings Coefficient 0.024 00~ /7 </
Channel Siope 0.040000 ft/ft ( ——-:7}':"2,‘"
Diameter 4800 in
Discharge 127.00 cfs
_1.?

Results / gl o “
Depth 275 = /&"" i /“M/ “
Flow Area 8.20
Welted Perimeter 7.81 ft
Top Width 371 ft
Critical Depth 338 ft
Percent Fult 68.67

- Critical Slope 0.025330 ftft

- Velocity 1381  fUs
Velocity Head 2.96 ft
Specific Energy 571 ft
Froude Number 1.55
Maximum Discharge 167.39 cfs
Full Flow Capacity 155.61 cfs
Full Flow Slope 0.026645 fift
Flow is supercritical.
!
)
1222401 FlowMaster v5.13

11:12:38 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 (203} 755-1666 Page 1 of 1
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Figure 8.06a Design of outlet protection protection from a round pipe flowing full, minimum tailwater condition (Tw < 0.5 diameter).
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Project Description

Project Fila untitled.fm2
Worksheet $B-2 Discharge Barrel {Normal Depth)
Flow Element Circular Channel
Methad Manning's Formuila
Sclvs For Channel Depth
Input Data
Mannings Coefficient 0.024
Channel Sope 0.054000 ft/ft '
Diameter 48.00 in
Discharge 78.00 cfs
Results ra . . /7? //{’)
Depth 184 w@%f A fnf FHEN
Fiow Area 563 4 rd
Wetted Perimeter 5.96 ft
Top Width 398 f
Critical Depth 287 t
: | Percent Full 45.91
Mo Critical Slope 0.016222 fi/ft
Velocity 13.26 ftfs
Velocity Head 298 ft
Specific Energy 482 ft
Froude Number 2.06
Maximum Discharge 194 .48 cfs
Full Flow Capacity 180.80 cfs
Full Flow Slope 0.010051 fi/ft

Flow is supercritical.

5 = 5Zfiliff/f; oY

s

\J

12/21/01 ' FlowMastsr v5.13
10:32:56 AM ’ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Pipe Pipe
Conduit Riser For a given Q and H, refer to Table 8.07a or 8.07b for conduit size.
(D)-in {d)-in ‘ Then determine the riser diameter {d) from the Inlet Proportions Table
on this figure. Next, refer to the above curves, using the conduit
8-12 18 capacity and riser diameter, and find the head (h) required above the
12 gl crest of the riger. The height of the riser should not be iess than 5D - h,
except as noted in the above sketch,
21 30
24 30
a0 35 Example - Given: CMP; Q = 20 ¢fs; H = 14 ft, hmax. 1.0ft; L = 70 ft.
36 48 From Tabie 8.07a find conduit size (D) = 18 inches. From Inlet Propor-
42 54 tions Tabie, riser size = 24 inches. Head (h) required for Q = 20 and
48 " 60 d=24is1.0ft

Figure 8.07b Design chart for riser outlet.
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Note:

Use nomegraph Te for natural basins with well-defined channels, for ovarland
flow on bare earth, and for mowed-grass roadside channsls.

For overland flow, grassed surfaces, multiply Tc by 2.
For overland flow, concrete or asphait surfaces, multiply Tc by 0.4.

For concrete channels, multiply Te by 0.2.

Figure 8.03a Time of concentration of small drainage basins.
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Mrcdpre.out i

Quick TR-55 Version: 5.46 S/N: 1803000008 Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm}

Executed: 12-21-2001 16:25:06
Watershed file: ~--> MRC-DPRE.WSD
Hydrograph file: --» MRCDPRE .HYD

MR, LLC C&D; North Disposal Area
Pre-Developed Conds For Existing Site Area to Point of Discharge
10-¥R 24 HR Stoxm

>>>> Input Parameters Used to Compute Hydrograph <<<«

Subarea AREA CN Te * Tt Precip. Runoff Ia/p
Description {acres) {hrs) {hrs) (in) {in} dinput/used
1 31.00 47.0 1.00 0.00 5.80 | 0.85 39 .30

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 31.00 acres or 0.04844 sqg.mi
Peak discharge = 12 cfs

>»>>»>> Computer Modifications of Input Parameters <<<<<

) Input Values Rounded Values Ia/p
Subarea T¢ * Tt Te * Tt Intexpolated Ia/p
Deascription {hr) (hr) (hr)  (hr) {Yes/No) Messages
1 1.01 0.00 1.Q0 0.00 No -—

* Travel time from subarea cutfall to composite watershed cutfall point.
Quick TR-5%5 Version: 5.46 S/N: 1803000008 Page 2
TR-55 TABULAR HYDROGRAPH METHOD

Type II Distribution
(24 hr. Duration Storm)

Executed: 12-21-2001 16:25:06
Watershed file: --> MRC-DPRE.WSD
Hydrograph file: --» MRCDPRE .HYD

MR, LLC C&D; North Disposal Area

Pre-Developed Conds For Existing Site Area to Point of Dlscharge
10-YR 24_HR Storm

»>»»> Summary of Subarea Times to Peak <<<<

Page 1



Mrcdpre.out SER/’ZZ€§§7

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea {cfs} (hrs)
1 12 13.0
Composite Watershed 12 13.0

Quick TR-55 Version: 5.46 S/N: 1803000008

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
{24 hr., Duration Storm)

Executed: 12-21-2001 16:25:06
Watershed file: --> MRC-DPRE.WSD
Hydrograph file: --> MRCDPRE .HYD

MR, LLC C&D; North Disposal Area
Pre-Developed Conds For Existing Site Area to Point of Discharge
10-YR 24 HR Stoxm

Composite Hydrograph Summary {cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hx hr
1 0 0 0 0 0 o 1 2 3
Total (cfs) 0 0 o 0 0 o} 1 2 3

Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
1 6 8 10 11 12 9 7 6 5
Total (cfs) 6 8 10 11 12 9 7 6 5

Subarea 14.0 14.3

Desgcription hr hr hr hr hr hr hr hr hr

1 4 3 3 2 2 2 2 1 1

Total (cfs) 4 3 3 2 2 2 2 1 1
Subarea 18.0 19.0 20.0 22.0 26.0

Page 2



Mredpre.out

Description hr hr hr hr hr
1 1 1 1 1 0
Total (cfs) 1 1 1 1 0
Quick TR-55 Version: 5.46 S/N: 1803000008 Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Exscuted: 12-21-2001 16:25:06
Watershed file: --» MRC-DPRE.WSD
Hydrograph file: --> MRCDPRE .HYD

MR, LLC C&D; North Disposal Area
Pre-Developed Conds For Existing Site Area to Point of Discharge
10-YR 24 HR Storm

Time Flow Time Flow
{hrs) {cEs) (hrs)} {cfs)
11.0 0 14.8 2
11.1 0 14.9 2
11.2 0 15.0 2
11.3 0 15.1 2
11.4 o] 15.2 2
11.5 0 15.3 2
11.6 0 15.4 2
11.7 4] 15.5 2
11.8 0 15.6 2
11.5 0 15.7 2
12.0 0 15.8 2
12.1 0 15.¢8 2
12.2 1 16.0 2
12.3 2 16.1 2
12.4 3 16.2 2
12.5 6 16.3 2
12.6 8 16.4 2
12.7 10 16.5 2
12.8 11 16.6 2
12.9 12 16.7 2
13.0 12 16.8 1
13.1 10 1l6.9 1
13.2 g 17.0 1
13.3 8 17.1 1
13.4 7 17.2 1
13.5 7 17.3 1
13.6 6 17.4 1
13.7 6 17.5 1
13.8 5 17.6 1
13.9 4 17.7 1
14.0 4 17.8 1

Page 3



Mrcdpre.out Sz f('»; .‘ é K
i

14.1 4 17.92 1
14.2 3 18.0 1
14.3 3 18.1 1
14.4 3 18.2 1
14.5 3 18.3 1
14.6 3 18.4 1
14.7 3 18.5 1
Quick TR-55 Version: 5.46 S/N: 1803000008 Page 5

TR-55 TARULAR EYDROGRAPH METHOD
Type II Distributicn
{24 hr. Duration Storm)

Executed: 12-21-2001 16:25:06
Watershed file: --> MRC-DPRE.WSD
Hydrograph file: --» MRCDPRE .HYD

MR, LLC C&D; North Dispocsal Area
Pre-Developed Conds For Existing Site Area to Point of Discharge
10-YR 24_HR Storm

Time Flow Time Flow
{hrs) (cfs) (hra) (cfs)
18.6 1 22.4 1
18.7 1 22.5 1
18.8 1 22.6 1
18.95 1 22.7 1
19.0 1 22.8 1
19.1 1 22.9 1
18.2 1 23.0 1
15.3 1 23.1 1
19.4 1 23.2 1
19.5 1 23.3 1
19.6 1 23.4 1
18.7 1 23.5 1
19.8 1 23.6 1
19.%5 1 23.7 1
20.0 1 23.8 1
20.1 1 23.9 1
20.2 1 24.0 0
20.3 1 24.1 0
20.4 1 24.2 0
20.5 1 24 .3 0
20.6 1 24 .4 0
20.7 1 24.5 0
20.8 1 24.6 0
20.9 1 24.7 Q
21.0 1 24.8 0
21.1 1 24.9 0
21.2 1 25.0 0
2l1.3 1 25.1 0
21.4 1 25.2 0
21.5 1 25.3 0
21.6 1 25.4 0
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Quick TR-55 Version: 5.46 S§/N: 1803000008 Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
{24 hr. Duration Storm)

Executed: 12-27-2001 05:47:21
Watershed file: --> MRCDCONS.WSD
Hydrograph file: --» MRCDCONS.HYD

MR, LLC C&D; NORTH DISPOSAL AREA
CONSTRUCTION CONDITICONS
10-YR 24-HR STORM

>»>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREAR CN Tc * Tt Precip. Runoff Ia/p
Description (acres) {hrs) (hrs) {in) (in) Ainput/used
1 47.80 58.0 0.30 0.00 5.80 l 1.63 25 30

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 47.80 acres or 0.07469 sg.mi
Peak discharge = 70 cfs

>»>>> Computer Modifications of Input Parameters <<<<c<

Input Values Rounded Values Ia/p
Subarea Tc * TE Tc * Tt Interpolated Ia/p
Description (hr} (hr} (hr) (hx) {Yes /No) Messages
1 0.30 0.00 *k * % No --

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.

Quick TR-55 Version: 5.46 S/N: 1803000008 Page 2
TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
{24 hr. Duration Storm)
Executed: 12-27-2001 09:47:21
Watershed file: --> MRCDCONS.WSD
Hydrograph file: --»> MRCDCONS.HYD
MR, LLC C&D; NORTH DISPOSAL AREA

CONSTRUCTION CONDITIONS
10-YR 24-HR STORM

>>>> Summary of Subarea Times to Peak <<<<

Page 1
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Peak Discharge at Time to Peak at )
Composite Outfall Composite Outfall
Subarea {cfa) (hrs)
1 70 12.3
Composite Watershed 70 12.3
Quick TR-55 Version: 5.46 S/N: 1803000008 Page 3
TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm}
Executed: 12-27-2001 09:47:21
Watershed file: ~-» MRCDCONS.WSD
Hydrograph file: --» MRCDCONS.HYD
MR, LLC C&D; NORTH DISPOSAL AREA
CONSTRUCTION CONDITIONS
10-YR 24-HR STORM
Composite Hydrograph Summary {cfs)
Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Degcription hr hr hr hr hr hr hr hr hr —
1 0 0 0 1 8 31 64 70 55
Total (cfs) 0 0 0 1 8 31 64 70 S5
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Descriptiocn hr hr hr hr hr hr hr hr hr
1 37 27 21 17 13 11 ] 9 8
Total {(cfs) 37 27 21 17 13 11 g -] 8
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
1 7 6 6 5 5 4 4 4 4
Total (cfs) 7 6 6 5 5 4 4 4 4

Page 2
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Subarea 18.0 12.0 20.0 22.0 26.0
Description hr hr hr hr hr
1 3 3 3 2 0
Total (cEs) 3 3 3 2 o
Quick TR-55 Version: 5.46 S/N: 1803000008 Page 4

TR-55 TABULAR HYDROGRAPH METHCD
Type II Distribution
{24 hr. Duration Storm)

Executed: 12-27-2001 09:47:21
Watershed file: --> MRCDCONS.WSD
Hydrograph file: --» MRCDCONS.HYD

MR, LLC C&D; NORTH DISPOSAL AREA
CONSTRUCTION CONDITIONS
10-YR 24-HR STORM

Time Flow Time Flow
(hrs) {cfs) (hra) (cEs}
11.0 4] 14.8 6
11.1 0 14.5 5
11.2 0 15.0 5
11.3° 0] 15.1 5
11.4 0 15.2 5
11.5 0 15.3 5
11.6 0 15 .4 5
11.7 0 15.5 5
11.8 1 15.6 5
11.9 1 15.7 s
12.0 8 15.8 4
12.1 31 15.9 4
12.2 0d 16.0 4
12.3 70 16.1 4
12.4 55 1l6.2 4
12.5 37 16.3 4
12.6 27 16.4 4
12.7 21 16.5 4
12.8 17 16.6 4
12.9 15 16.7 4
13.0 12 1l6.8 4
13.1 12 16.9 4
13.2 11 17.0 4
13.3 10 17.1 4
13.4 g 17.2 4
13.5 9 17.3 4
13.6 9 17.4 4
13.7 8 17.5 4
13.8 8 17.6 4
13.9 8 17.7 4

Page 3
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14.0 7 17.8 3
14.1 7 17.9 3
14.2 6 18.0 3
14.3 6 18.1 3
14.4 6 18.2 3
14.5 6 18.3 3
14.86 ) 18.4 3
14.7 6 18.5 e
Quick TR-55 Version: 5.46 S/N: 1803000008 Page 5
TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
{24 hr. Duration Storm)
Executed: 12-27-2001 09:47:21
Watersghed file: --» MRCDCONS.WSD
Hydrograph file: --» MRCDCONS.HYD
MR, LLC C&D; NORTH DISPOSAL AREA
CONSTRUCTION CONDITIONS
10-YR 24-HR STORM
Time Flow Time Flow
(hrs) {cfs}) {hrs} {cfs)
18.6 3 22.4 2
18.7 3 22.5 2
18.8 3 22.6 2
18.9 3 22.7 2
19.0 3 22.8 2
19.1 3 22.9 2
19.2 3 23.0 2
19.3 3 23.1 1
19.4 3 23.2 1
13.5 3 23.3 1
15.6 3 23.4 1
18.7 3 23.5 1
15.8 3 23.6 1
19.9 3 23.7 1
20.0 3 23.8 1
20.1 3 23.9 1
20.2 3 24.0 i
20.3 3 24.1 1
20.4 3 24.2 1
20.5 3 24 .3 1
20.6 3 24 .4 1
20.7 3 24.5 1
20.8 3 24.6 1
20.9 3 24.7 1
21.0 2 24.8 1
21.1 2 24.9 1
21.2 2 25.0 0
21.3 2 25.1 0
21.4 2 25.2 0
21.5 2 25.3 0
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POND=2 Version: 5.20"S§/N: 1903052001 "
EXECUTED: 12-27-2001 09:15:03

[IZEEZTE RS R LS AR SRS SRR SRR R R R R R RS S S

MR, LILC C&D LANDFILL
BROWNFIELD ROAD SITE

*

*

*

* ROUTE 20-YR 24-HE STPRM/RUNOFF THROUGH SB-1
Y i i ﬁ g%.

*

*

[ 22 22 E 22X AR RS AR R R R R RS R X E R AR R RS AR SRR Y

¥ F * X ¥ *

Inflow Hydrograph: MRCDCONS.HYD
Rating Table file: WAKESBR-1.PND

----INITIAL CONDITIONS---- M a/éf’#

Elevation = 200.00 ft "'7
outflow = 0.00 cfs
Storage = 0 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 28/t 28/t + 0
(£t) {cfa) (cu-£t) {cfs) (cfs)
200.00 0.0 0 0.0 0.0
200.50 0.0 18,856 104.8 1¢04.8
201.00 0.0 38,228 212.4 212.4
201.50 0.0 58,123 32z2.9 322.9
202.00 0.0 78,548 436.4 436.4
202,50 0.0 99,488 552.7 552.7
203.00 0.0 120,925 671.8 £71.8
203.50 0.0 142,866 783.7 793.7
204,00 0.0 165,317 918.4 918.4
204.50 0.0 188,318 1046.2 1046.2
205.00 0.0 211,913 1177.3 1177.3
205.50 0.0 236,108 1311.7 1311.7
206,00 0.0 260,911 1449.5 1449.5
206.50 0.0 286,331 1590.7 1580.%
207.00 18.3 312,367 ' 1735.4 1753.7
207.50 51.8 339,018 1883.4 1935.2
208.00 85.2 366,295 2035.0 2130.2
208.50 133.7 394,142 2189.7 2323.4
209.00 145.5 422,508 2347.3 2496.8
209.50 163.8 451,397 2507.8 2671.6
Time increment (t) = 0.100 hrs.
POND-2 Version: 5.20 S/N: 1903052001 Page 2
EXECUTED: 12-27-2001 09:19:03
Pond File: WAKESBE-1.PND
Inflow Hydrograph: MRCDCONS.HYD
Cutflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS

Page 1
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TIME INFLOW Il+1I2 28/t - 0O 28/t + O QUTFLOW |ELEVATION
{hrs) {cfs) (cf=) {cfs} {cEs) (cEs) (£t)
11.000 g.00| | ---==- 0.0 0.0 0.00 200.00
11.100 0.00 0.0 0.0 0.0 0.00 200.00
11.200 0.00 0.0 0.0 0.0 0.00 200.00
11.300 0.00 0.0 0.0 0.0 0.00 200.00
11.400 0.00 0.0 0.0 0.0 0,00 200.00
11.500 0.00 0.0 0.0 0.0 0.00 200.00
11.600 0.00 0.0 0.0 0.0 0.00 200.00
11.700 0.00 0.0 0.0 0.0 0.00 200,00
11.800 1.00 1.0 1.0 1.0 0.00 200.00
11.800 1.00 2.0 3.0 3.0 0.00 200.01
12.000 8§.00 9.0 12.0 12.0 0.00 200.06
12.100 31.00 3.0 51.0 51.¢ 0.00 200.24
12.200 64.00 95.0 146.0 146.0 0.00 200.69
12,300 70.00 134.0 280.0 280.0 0,00 201.31
12.400 55.00 125.0 405.0 405.0 0.00 201.86
12.500 37.00 92.0 497.0 497.0 0.00 202.26
12.600 27.00 64.0 561.0 561.0 0.00 202,53
12,700 21.00 48.0 609.0 609.0 0.00 202.74
12.800 17.00 38.0 647.0 647.0 0.00 202.90
12.900 15.00 32.0 679.0 872.0 0.00 203.03
13.000 13.00 28.0 707.0 707.0 0.00 203 .14
13.100 12.00 25.0 732.0 732.0 0.00 203.25
13.200 11.00 23.0 755.0 755.0 0.00 203,34
13.300 10.00 21.0 776.0 776.0 0.00 203.43
13,400 9,00 19.0 795.0 785.0 0.00 203.51
13.500 9.00 18.0 813.0 813.0 0.00 203.58
13.600 2.00 18.0 831.0 831.0 0.00 203.65
13.700 8.00 17.0 848.0 848.0 0.00 203.72
13.800 8.00 16.0 864.0 864.0 0.00 203,78
13.900 8.00 16.0 880.0 880.0 0.00 203 .85
14.000 7.00 15.0 895.0 895.0 ©0.00 203.91
14.100 7.00 14.0 909.0 909.0 0.00 203.96
14.200 6.00 13.0 822.0 922.0 0.00 204,01
14.300 6.00 12.0 934.0 934.0 Q.00 204.06
14.400 6.00 12.0 946.0 946.0 0.00 204.11
14.500 6.00 12.0 958.0 958.0 0.00 204.15
14.600 6.00 12.0 970.0 970.0 0.00 204.20
14.7Q00 6.00 12.0 982.0 982.0 0.00 204 .25
14.800 65.00 12.0 994.0 954.0 0.00 204.30
14.900 5.00 11.0 1005.0 1005.0 0.00 204 .34
15.000 5.00 10.0 1015.0 1015.0 0.00 204 .38
15.100 5.00 10.0 1025.0 1025.0 0.00 204.42
15.200 5.00 10.0 1035.0 1035.0 0,00 204 .46
15.300 5.00 10.0 1045.0 1045.0 0.00 204 .50
15.400 5.00 10.0 1055.0 1055.0 0.00 204 .53
POND-2 Version: 5.20 S/N: 1203052001 Page 3

EXECUTED: 12-27-2001 09:19:03

Pond File: WAKESB-1.FND
Inflow Hydrograph: MRCDCONS.HYD
outflow Hydrograph: OUT .HYD

Page 2
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“ROUTINGCOMPUTATIONS -

28/t - © 258/t + © QUTFLOW |(ELEVATION
(efs) {cfs) {cfs) (£t)
1065.0 1065.0 Q.00 204 .57
1075.0 1075.0 0.00 204.61
1085.0 1085.0 0.00 204.65
1094.0 1094.0 0.00 204.68
i102.0 l1i02.0 0.00 204.71
1110.0 1110.0 0.00 204.74
1118.0 1118.0 0.00 204,77
1126.0 1126.0 0.00 204.80
1134.0 1134.0 0.00 204 .83
1142.0 1142.0 0.00 204.87
1150.0 1150.0 0.00 204.90
1158.0 1158.0 0.00 204,93
1166.0 1166.0 0.00 204.986
1174.0 1174.0 0.00 204.99
1182.0 1182.0 0.00 205.02
1190.0 1190.0 0.00 205,05
11588.0 1198.0 0.00 205.08
1206.0 1206.0 0.00 205.11
1214.0 1214.0 0.00 205.14
1222.0 1222.0 0.00 205.17
1230.0 1236.0 0.00 205.20
1238.0 1238.0 0.00 205.23
1246.0 1246.0 0.00 205.26
1253.0 1253.0 0.00 205.28
12569.0 1259.0 0.00 205.30
1265.0 1265.0 0.00 205.33
1271.0 1271.0 0.00 205.35
1277.0 1277.0 0.00 205,37
1283.0 1283.0 0.00 205.39
1289.0 1289.0 0.00 205.42
1295.0 1285.0 0.00 205.44
1301.0 1301.0 0.00 205.46
1307.0 1307.0 0.00 205.48
1313.0 1313.0 0.00 205,50
1319.0 1312.0 0.00 205.53
1325.0 1325.0 0.00 205.55
1331.0 1331.0 0.00 205.57
1337.0 1337.0 0.00 205.59
1343.0 1343.0 0.00 205,61
1349.0 1349.0 0.00 205.64
13%5.0 1355.0 0.00 205.66
1361.90 1361.0 0.00 205.68
1367.0 1367.0 0.00 205.70
1373.0 1373.0 0.00 205,72
137%.0 1379.0 0.00 205.74
1385.0 1385.0 0.00 205,77

POND-2 Version: 5.20 S/N: 1503052001 Page 4

EXECUTED: 12-27-2001 09:15:03

Pond File: WAKESB-1.PND
Inflow Hydrograph: MRCDCONS.HYD
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Outflow Hydrograph:

INFLOW HYDROGRAPH

INFLOW
(cfa)

ouT

.HYD

Wakesblc.out

ROUTING COMPUTATICNS

28/t + O
{(cfs)

POND-2 Versiomn: 5.20 S/N: 1903052001

EXECUTED: 12-27-2001

09:19:03

Page 4

QUTFLOW |ELEVATION
{cfs) (£t)
0.00 205,79
0.00 205.81
0.00 205.83
0.00 205.85
0.00 205.87
0.00 205,80
0.00 205.92
0.00 205,94
0.00 205.96
0.00 205.98
0.00 205.99
0.00 206.01
0.00 206.02
0.00 206.04
0.00Q 206.05
0.00 206.07
0.00 206.08
0.00 206.09
0.00 206.11
0.00 206,12
0.00 206.14
0.00 206.15
0.00 206,16
0.00 206.18
0.00 206.1¢9
0.00 206.21
0.00 206,22
0.00 206.24
0.00 206.25
0.00 206.26
0.00 206.27
0.00 206.28
0.00 206.29
0.00 206,30
0.00 206.30
0.00 206.31
0.00 206.232
0.00 206.32
0.00 206.33
0.00 206.34
0.00 206.35
0.00 206.35
0.00 206.36
0.00 206.37
.00 206 .37
0.00 206.38
Page 5
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Pond File:
Inflow Hydrograph:

WAKESB-1.PND
MRCDCONS . HYD

outflow Hydrograph: OUT JHYD

INFLOW HYDROGRAFH
TIME INFLOW I1+I2 28/t - ©
{hrs) (cfs) (cEs) {cEs)
24.700 1.00 2.0 1559.0
24 .800 1.00 2.0 1561.0
24.900 1.00 2.0 1563.0
25.000 0.00 1.0 1564 .0
25.100 0.00 0.0 1564.0
25.200 0.00 0.0 1564.0
25,300 0.00 0.0 1564.0
25.400 0.00 0.0 1564.0
25.500 0.00 0.0 1564.0
25.600 0.00 0.0 1564 .0
25,700 0.00 0.0 1564.0
25.800 0.00 0.0 1564.0
25.900 0.00 0.0 1564.0

POND-2 Versiomn:
EXECUTED:

5,20 8/N: 19503052001
12-27-2001 09:19:03

ROUTING COMPUTATIONS

QUTFLOW |ELEVATION
{cfs) (£t)
0.00 206.39
0.00 206.39
0.00 206.40
0.00 206.41
0.00 206.41
.00 206.41
0.00 206.41
0.00 206.41
0.00 206.41
0.00 206.41
0.00 206.41
0.00 206.41
0.00 206.41
Page 6

wkkkkkekkekkkkkdck SUMMARY OF ROUTING COMPUTATIONS **kkkkkukkkkkhhodxs

Pond File: WAKESB-1.PND
inflow Hydrograph: MRCDCONS.HYD
outflow Hydrograph: QUT .HYD

Starting Pond W.3. Elevation

***x* Summary of Peak Outflow and Peak Elevation ****#

Peak Inflow
Peak OQutflow

200.00 ft

70.00 cfs

0,00 cfs ¢

Peak Elevation =
*x*%x% Summary of Approximate

Initial Storage
Peak Storage From Storm

Total Storage in Pond

Page 5

206.41 ft

Peak Storage *%¥%**

0 cu-ft
281,520 cu-ft

281,520 cu-ft

P

A,



Wakesblc.out

»>>>>>> Warning, peak outflow = last ordinate point. <<<<<«

>>»>>> Warning, peak outflow = last ordinate point. <<<<<<

POND-2 Version: 5.20 S/N: 1903052001 Page 7
Pond File: WAKESB-~1.PND
Inflow Hydrograph: MRCDCONS.HYD
outflow Hydrograph: OUT .HYD
EXECUTED: 12-27-2001
Peak Inflow = 70.00 cfs 09:19:03
Peak Outflow = 0.00 cfs
Peak Elevation = 206.41 ft
Flow (cfs)
0.0 7.0 14,0 21,0 28.0 235.0 42.0 49.0 56.0 63.0 470.0 77.0
il B f----- [----- |~---- |----- |----- | ===~ pose-- EEEEEl EEErt | -
11.5 -|x
X
1l1.6 -|x
x
11.7 -|x
X
11.8 - |x*
x*
11.9 - |x*
»® *
12.0 -(x *
x *
12.1 -|x *
®x *
12.2 -|x *
X *
12.3 -|x *
«® %*
12.4 -|x *
x *
12.5 -[x *
® *
12.6 -|X *
x o,
12.7 -{x *
brd *
12.8 -|x *
¥® ¥*
12.9 -[% *
x *
13,0 -|x *
x® *
13.1 - |X *
= *
13.2 -|x *
x *
13.3 -|x *
® *
13.4 -|X *

Page 6
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TIME

{hxs)
* FPFile: MRCDCONS.HYD Qmax = 70.0 cfs
x File: OUT .HYD Qmax = 0.0 cfs
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POND-2 Version: 5.20 S/N: 1903052001
EXECUTED: 12-27-2001 09:40:33

Page 1

LR AR AR AR SRR RS ERE RS E RS2 EEE R EE R R R R R R R R R oAy

* *

* MR, LLC C&D LANDFILL *

* BEROWNFIELD ROAD SITE *

* ROUTE 10-YR 24-HR STORM RUNOFF THROUGH SB-1 *

*  ASSUME EEDEEN.T Al ON AT CLEANOUT LEVEL AT START OF EVENT ‘wff—
* *

*

khkhhkhkhhhhhhdhdhkddhdrrdkhhhhhbbhkrthh bk hrhrhhhhhhhbrhkhthrhdbrrhhrahhknk

Inflow Hydrograph: MRCDCONS.HYD
Rating Table file: WAKESB-1.PND

----INITIAT, CONDITIONS---- CM /JV‘Z
Elevation 203.25 it -.*——m———

Outflow = 0.00 cfs

Storage 131,896 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 28/t 28/t + ¢
(ft) (cfs) (cu-£t) (cfs) {cfs)
200.00 0.0 0 0.0 0.0
200.50 0.0 18,856 104.8 104.8
201.00 0.0 38,228 212.4 212.4
201.50 0.0 58,123 322.9 322.9
202,00 0.0 78,548 436.4 436.4
202.50 0.0 99,448 552.7 552.7
2032.00 0.0 120,925 671.8 671.8
203.50 0.0 142,866 793.7 783.7
204,00 0.0 165,317 918.4 $18.4
204.50 0.0 188,318 1046.2 1046.2
205.00 0.0 211,913 . 1177.3 1177.3
205,50 0.0 236,108 1311.7 1311.7
206.00 0.0 260,911 1449.5 1449.5
206.50 0.0 286,331 1580.7 1590.7
207.00 18.3 312,367 1735.4 1753.7
207.50 51.8 339,019 1882.4 1835.2
208.00 85.2 366,295 2035.0 2130.2
208.50 133.7 394,142 2189.7 2323.4
209.00 149.5 422,508 2347.3 2496.8
209.50 i63.8 451,397 2507.8 2671.6
Time increment (t) = 0.100 hrs.

POND-2 Version: 5.20 S/N: 1903052001 Page 2

EXECUTED: 12-27-2001 09:40:33

Pond File: WAKESB~1.PND

Inflow Hydrograph: MRCDCONS.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

Page 1
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/!

TIME INFLOW I1+I2 28/t - 0 28/t + © QUTFLOW |ELEVATION
(hra) {cfa) {cfs) {cEa) {cfs} {cfs) (ft)
11.000 .00y | ----- 732.8 732.8 0.00 203.25
11.100 0.00 0.0 732.8 732.8 0.00 203.258
11.200 0.00 0.0 732.8 732.8 Q.00 203 .25
11.300 0.00 0.0 732.8 732.8 0.00 203.25
11.400 0.00 0.0 732.8 732.8 0.00 203.25
11.560 0.00 0.0 732.8 732.8 0.00 203.25
11.600 0.00 0.0 732.8 732.8 0.00 203.25
11.700 0.00 0.0 732.8 732.8 0.00 203.25
11.800 1.00 1.0 733.8 733.8 0.00 203.25
11.900 1.00 2.0 735.8 735.8 0.00 203.26
12.000 8.00 9.0 744 .8 744.8 0.00 203.30
12.100 31.00 39.0 783.8 783.8 0.00 203.4¢6
12.200 64.00 895.0 878.8 878.8 Q.00 203.84
12.300 70.00 134.0 1012.8 1012.8 0.00 204.37
12.400 55.00 125.0 1137.8 1137.8 0.00 204.85
12.500 37.00 92.0 1229.8 1229.8 0.00 205.20
12.600 27.00 64..0 1293.8 1283.8 0.00 205,43
12.700 21.00 48.0 1341.8 1341.8 0.00 205.61
12.800 17.00 38.0 1372.8 1379.8 0.00 20%.75
12.900 15.00 32.0 1411.8 1411.8 0.00 205.86
13.000 13.00 28.0 1439.8 1439.8 0.00 205,96
13.100 12,00 25.0 14€4.8 1464.8 0.00 206.05
13.200 11.00 23.0 1487.8 1487.8 0.00 206.14
13.300 10.00 21.0 1508.8 1508.8 0.00 206.21
13.400 9.00 18,0 1527.8 1527.8 0.00 206.28
13.500 2.00 18.0 1545.8 1545.8 0.00 206.34
13.600 3.00 18.0¢ 1563.8 1563.8 0.00 206.40
13,700 8.00 17.0 1580.8 1580.8 0.00 206 .46
13.800 8.00 15.0 1595.4 1596.8 0.68 206.52
13.900 8.00 16.0 1606.8 1611 .4 2.32 206.56
14.000 7.00 15.0 1614.8 1621.8 3.48 206.60
14.100 7.00 14.0 15620.2 1628.8 4.27 206.62
14.200 6.00 13.0 1623.,7 1633.2 4.77 206.623
14.300 6.00 12.0 1l625.6 1635.7 5.05 206 .64
14.400 6.00 12.0 1627.1 1637.6 5.26 206.64
14.500 6.00 12.0 1628.2 1639.1 5.43 206.65
14.600 6.00 12.0 1629.1 1640.2 5.56 206,65
14.700 6.00 12.0 1629.8 1641.1 5.66 206.65
14.800 6€.00 12.0 1630.3 1641.8 E.73 206.66
14.900 5.00 11.0 1630.0 1641.3 5.68 206.66
15.000 5.00 10.0 1628.9 1640.0 5.53 206.65
15.100 5.00 10.0 1628.1 1638.9 5.41 206.65
15,200 5.00 10.0 1627 .4 1638.1 5.32 206.65
15.300 5.00 10.0 1626.9 1637.4 5.25 206.64
15.400 5.00 10.0 1626.6 1636.59 5.19 206.64
POND-2 Version: 5.20 S/N: 1903052001 Page 3

EXECUTED: 12-27-2001 09:40:33

Pond File: WAKESB-1,PND
Inflow Hydrograph: MRCDCONS.HYD
Outflow Hydrograph: OUT .HYD
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INFLOW HYDROGRAPH

INFLOW
{cfs)

Waked.out

ROUTING COMPUTATIONS

28/t + O
{cfs)

POND-2 Version: 5.20 S/N: 1303052001

EXECUTED:

12-27-2001

Pond File:
Inflow Hydrograph:

09:40:33

WAKESBE-1.PND
MRCDCONS . HYD

Page 3

OUTFLOW |ELEVATION
{cfs) (ft)
5.15 206.64
5.11 206.64
5.09 206.64
4.96 206.64
4,74 206.63
4.58 206.63
4.45 206.62
4.35 206.62
4.27 206.62
4.21 206.61
4.16 206.61
4.12 206.61
4.10 206.61
4.08 2068.61
4.06 206.61
4.05 206.61
4.04 206.61
4.03 206.61
4.02 206.61
4.02 206.61
4.01 206.61
4.01 206.61
4,01 206.61
3.89 206.61
3.69 206.60
3.54 206.60
3.42 206.59
3.32 206.59
3.25 206.5%
3.19 206.59
3.15 206.59
3.12 206.59
3.09 206.58
3.07 206.58
3.05 206.58
3.04 206.58
3.03 206.58
3.03 206.58
3.02 206,58
3.02 206.58
3.01 206.58
3.01 206.58
3.01 206.58
3.01 206.58
3.00 206.58
3.00 206.58
Page 4




outflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH
TIME INFLOW I1+4I2
(hrs) (cfs) {cfa)
2¢.100 3.00 6.0
20.200 3.00 6.0
20.300 3.00 6.0
20.400 3.00 6.0
20.500 3.00 6.0
20.600 3.00 6.0
20.700 3.00 6.0
20.800 3.00 6.0
20.900 3.00 6.0
21.000 2.00 5.0
21.100 2.00 4.0
21.200 2.00 4.0
21.300 2.00 4.0
21.400 2.00 4.0
21.500 2.00 4.0
21.600 2.00 4.0
21,700 2.00 4.0
21.800 2,00 4.0
21.900 2.00 4.0
22,000 2.00 4.0
22.100 2.00 4.0
22.200 2.00 4.0
22.300 2.00 4.0
22.400 2.00 4.0
22,500 2.00 4.0
22.600 2.00 4.0
22,700 2.00 4.0
22.800 2,00 4.0
22.900 2.00 4.0
23.000 2.00 4.0
23.100 1.00 3.0
23.200 1.00 2.0
23.300 1.00 2.0
23.400 1.00 2.0
23.500 1.00 2.0
23.600 1.00 2.0
23.700 1.00 2.0
23.800 1.00 2.0
23.800 1.00 2.0
24.000 1.00 2.0
24,100 1.00 2.0
24.200 1.00 2.0
24.300 1.00 2.0
24.400 1.00 2.0
24.500 1.00 2.0
24.600 1.00 2.0

POND-2 Version: 5.20 S/N:

EXECUTED: 12-27-2001 09:40:33

Waked.out

1903052001

Page 4

{cfs)

QUTFLOW |ELEVATION
(cf=} (£t}
3.00 206,58
3,00 206,58
3.00 206.58
3.00 206.58
3.00 206.58
3.00 206.58
3.00 206.58
3.00 206.58
3.00 206.58
2.89 206.58
2.69 206.57
2.53 206.57
2.41 206.57
2,32 206,56
2.25 206.56
2.19 206.56
2.15 236,56
2.12 206 .56
2.09 206.56
2.07 206.56
2.05 206.56
2.04 206.56
2.03° 206.56
2,03 206.56
2.02 206.56
2.02 206.56
2.01 206.55
2.01 206.55
2.01 206.55
2.01 206 .55
1.89 206.55
1.69 206,55
1.54 206.54
1.42 206.54
1.32 206.54
1.25 206.53
1.19% 206.53
1.15 206.53
1,12 206.53
1.098 206.53
1.0% 206.53
1.05 206.53
1.04 206.53
1.03 206.53
1.03 206.53
1.02 206.53
Page 5




Waked.out

Pond File: WAKESB-1,PND

Inflow Hydrograph: MRCDCONS.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 28/t - O 28/t + © QUTFLOW |ELEVATION

{(hra) (cEs) (cfa) (cts) (cfs) {cfs) (£t}

24.700 1,00 2.0 1597.7 15995.8 1.02 206.53
24.800 1.00 2.0 1597.7 1598.7 1.01 206.53
24,900 1.00 2.0 1557.7 1589.7 1.01 206.53
25.000 0.00 1.0 1596.5 1598.7 0.89 206.52
25.100 6.00 g.0 1595.5 1596.9 0.69 206.52
25.200 0.00 0.0 1554 .4 1585.5 0.54 206.51
25.300 0.00 0.0 1593.6 1594 .4 0.42 206.51
25.400 0.00 0.0 1523.0 1593.6 0.32 206.51
25.500 0.00 0.0 15%2.5 1593.0 0.25 206.51
25.600 0.00 0.0 1592.1 1592.5 0.19 206.51
25.700 0.00 0.0 1591.8 1592.1 0.15 206.50
25.800 0.00 c.0 1581.5 1581.8 0.12 206.50
25,900 0.00 0.0 1591.4 1591.5% 0.09 206.50
POND-2 Version: 5.20 S/N: 1903052001 Page 6

EXECUTED: 12-27-2001 09:40:33

krkkkkkkkkhkhkkkrttx QUMMARY OF ROUTING COMPUTATIONS **kxkkhkhkdhhkhdihd

Pond File: WAKESB~1,PND
Inflow Hydrograph: MRCDCONS.HYD
outflow Hydrograph: QUT .HYD
Starting Pond W.S. Elevation = 203.25 ft

**x*x*+ Summary of Peak Outflow and Peak Elevation *#*¥¥
Peak Inflow = 70.00 cfs +
Peak Outflow = 5.73 cfs == 7.2 v y/(
Peak Elevation = 206.66 ft

*%k %% gummary of Approximate Peak Storage *****

Initial Storage
Peak Storage From Storm

131,896 cu-ft
162,593 cu-ft

294,489 cu-ft

Total Storage in Pond
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1L.5

11.6

11.7

11.8

11.9%

12.0 -

12.1

12.2

12.3

12.4

12.5

12.6

2.7

12.8

12.9

13.0

13.1

13.2

13.3

13.4

*

Waked.out

POND-2 Versiocn: 5.20 S/N: 1503052001

Pond File: WAKESB-1.PND
Inflow Hydrograph: MRCDCONS.HYD
outflow Hydrograph: QUT .HYD
Peak Inflow = 70.00 cfs
Peak Qutflow = 5.73 cfs
Peak Elevation = 206.66 ft

*

t
KX KWK NEAN

B E R E R A R A R A
*

TIME
{hrsg)

File: MRCDCONS.HYD Qmax = 70.0 cts

Page 6
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é,./gx A 45("’

Page 7

EXECUTED: 12-27-2001
09:40:33

Flow (cfs)
56.0 63.0 70.0 77.0



Iy
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Waked.out gﬁ'f‘f
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x File: OUT .HYD Qmax = 5.7 cfs
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Mrcdpost . out

Quick TR-55 Version: 5.46 S8/N: 1803000008

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(z4 hr. Duration Storm}

Executed: 12-21-2001 16:57:42
Watershed file: --> MRCDPCOST.WSD
Hydrograph file: --> MRCDPOST.HYD

MR, LLC C&D North Disposal Area
_Post developed Conditions
10-¥R 24-HR Storm

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Description {acres) (hrs) (hrs) {in) | {in} input/used
1 47.80 49.0 0.30 0.00 5.80 | 0.98 36 30

* Travel time from subarea outfall to composite watershed ocutfall point.
Total area = 47.80 acres or 0.0746% sq.mi
Peak discharge = 42 cfs

>»»> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr} (hr) (hr) (ves/No) Messages
1 0.33 0.00 0.30 0.00 No --

* Travel time from subarea outfall to composite watershed outfall point.
Quick TR-55 Version: 5.46 S/N: 1803000008 Page 2
TR-E55 TABULAR HYDROGRAPH METRHOD
Type II Distribution
(24 hr. Duration Storm)
Executed: 12-21-2001 16:57:42
Watershed file: --> MRCDPOST.WSD
Hydrograph file: --» MRCDPOST.HYD
MR, LLC C&D North Disposal Area

Post_developed Conditions
10-YR 24-HR Storm

»»>> Summary of Subarea Times to Peak <<<<

Page 1



Mredpost . out A 'f(?
,rf‘ ﬁi{‘
NSO
£

Peak Discharge at Time to Peak at
Composite Outfall Compogite Qutfall

Subarea {cfs} (hrs)
1 42 12.3
Composite Watershed 42 12.3
Quick TR-55 Version: 5.46 S/N: 1803000008 Page 3
TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hy. Duration Storm)
‘Executed: 12-21-2001 16:57:42
Watershed file: --»> MRCDPOST.WSD
Hydrograph file: --> MRCDPOST.HYD
MR, LLC C&D North Disposal Area
Poat_developed Conditions
10-YR 24-HR Storm
Composite Hydrograph Summary (cfs)
Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hx hr hr hr hr hr hr hr hr
1 o 0 o] 1 5 18 38 42 33
Total (ecfs) 0 0 0 1 5 18 38 42 33
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 12.8
Description hr hr hr hr hr hr hr hr hr
1 22 le 13 10 8 6 6 5 5
Total {cfs) 23 16 13 10 8 6 6 s 5
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
1 4 4 3 -3 3 3 2 2 2
Total {(cfs) 4 4 3 3 3 3 2 2 2
Subarea 18.0 1.0 20.0 22.0 26.0

Page 2



Mrcdpost.out Q 4/
=4 /f e

Description hr hr hr hr hr
1 2 2 2 1 0
Total (cfs) 2 2 2 1 1
Quick TR-55 Version: 5.46 S/N: 1803000008 Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 12-21-2001 16:57:42
Watershed file: --> MRCDPOST.WSD
Hydrograph file; --» MRCDPOST.HYD

MR, LLC C&D North Disposal Area
Post_developed Conditions
10-YR 24-HR Storm

Time Flow Time Flow
{hre) {cfa) {hrs) {cfa}
11.0 0 14.8 3
11.1 Q 14.9 3
11.2 0 15.0 3
11.3 0 15.1 3
11.4 0 15.2 3
11.5 4} 15.3 3
1L.6 0 15.4 3
1r.7 0 15.56 3
11.8 1 15.6 3
11.9 1 15,7 3
12.0 5 15.8 3
12.1 18 15.¢% 3
1z2.2 38 16.0 3
12.3 42 le.1 3
12.4 33 16.2 3
12.5 22 l6.3 2
12.6 1le 16.4 2
12,7 13 16.5 2
12.8 10 16.6 2
12.9 9 16.7 2
13.90 8 16.8 2
13.1 7 1l6.9 2
13.2 6 17.0 2
13.3 6 17.1 2
13.4 & 17.2 2
13.5 & 17.3 2
13.6 5 17.4 2
13.7 5 17.58 2
13.8 5 17.6 2
13.9 4 17.7 2
14.0 4 17.8 2

Page 3



Mrcdpost , out #Q/ ,&,
i

/
14.1 4 17.9 2
14.2 4 18.0 2
14.3 4 18.1 2
14.4 4 18.2 2
14.5 3 18.3 2
14.6 3 18.4 2
14.7 3 18.5 27

Quick TR-55 Version: 5.46 S/N: 1803000008 Page 5
TR-55 TARBULAR HYDROGRAPH METHOD
Type II Distribution
{24 hr. Duration Storm)
Executed: 12-21-2001 16:57:42
Watershed file: --» MRCDPOST.WSD
Hydrograph file: --»> MRCDPOST.HYD
MR, LLC C&D North Disposal Area
Post_developed Conditions
10-YR 24-HR Storm
Time Flow Time Flow
{hrs} {cfs) {hrs} (cEs)
18.86 2 22.4 1
18.7 2 22.5 1
18.8 2 22.6 1
18.9 2 22.7 1l
19.0 2 22.8 1
19.1 2 22.9 1
19.2 2 23.0 1
19.3 2 23.1 1
19.4 2 23.2 1
19.5 2 23.3 1
19.6 2 23.4 1
19.7 2 23.5 1
19.8 2 23.6 1
19.9 2 23.7 1
20.0 2 231.8 1
20.1 2 23.9 1
20.2 2 24.0 0
20.3 2 24.1 0
20.4 2 24.2 0
20.5 2 24.3 0
20.6 2 24 .4 0
20.7 2 24 .5 0
20.8 2 24.6 0
20.9 2 24.7 o]
21.0 2 24.8 0
21.1 1 24.9 0
21.2 1 25.0 0
21.3 1 25.1 0
21.4 1 25.2 0
21.5 1 25.3 0
21.6 1l 25.4 0
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Wakesbla.out O

POND-2 Veraion: 5.20 S/N: 1903052001 Page 1
EXECUTED: 12-22-2001 10:37:08

TET XS XTSRS LR R L AR R R AR A2 AR AR R SRR X Rt zs st d R Rt R R R R SRR R AR S

* *
* MR, LLC C&D LANDFILL *
* BROWNFIELD ROAD SITE *
* ROUTE 10-YR 24-HR STORM RUNOFF THROUGH SB-1 *
* ASSUMES NO SEDIMENT ACCUMULATION; STARTING ELEV IS POND BOTTOM *
* *
*

FETEEEREEARIEZEZEEERTSREESE RS2SRRSR R AR 2R R SR Rt stk l R n Rl kS

Inflow Hydrograph: MRCDPOST.HYD
Rating Table file: WAKESB-1.PND

----INITIAL CONDITIONS----

Elevation = 200.00 ft -
Outflow = 0.00 cfs
Storage = 0 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OQUTFLOW STORAGE 28/t 28/t + 0
(£t) (cfa) {cu-£t) {cfs) (cfs)
200.00 0.0 0 0.0 6.0
200.50 0.0 18,856 104.8 104.8
201.00 0.0 38,228 212 .4 212.4
201.50 0.0 58,123 322.9 322.9
202.00 0.0 78,548 436.4 436 .4
202.50 0.0 99,488 852.7 582.7
203.00 0.0 120,925 671.8 671.8
203.50 g.0 142,866 783.7 793.7
204.00 0.0 165,317 918.4 918.4
204 .50 0.0 188,318 1046.2 1046.2
205.00 0.0 211,913 1177.3 1177.3
205.50 0.0 236,108 1311.7 1311.7
206.00 0.0 260,911 1449.5 1449.5
206.50 0.0 286,331 1520.7 1590.7
207.400 18.3 312,367 1735.4 1753.7
207.50 51.8 339,019 1883.4 1935.2
208.00 895.2 366,295 2035.0 2130.2
208.50 133.7 394,142 218%.7 2323.4
209.00 149.5 422,508 2347.3 2456.8
209.50 163.8 451,397 2507.8 2671.6
Time increment {(t) = 0.100 hrs.
POND-2 Version: 5.20 S/N: 1%03052001 Page 2
EXECUTED: 12-22-2001 10:37:08
Pond File: WAKESB-1.PND
Inflow Hydrograph: MRCDPOST.HYD
outflow Hydrograph: CUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
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Wakesbla.out gﬁ 54£
. /m;ébf
Cff e
TIME INFLOW I1l+I2 28/t - 0O 28/t + 0O QUTFLOW |ELEVATION
{hrs} {cfs} {cfs) {cfs} {cfs) {cfs) (ft)
11.000 o.00| | =-=-—-- 0.0 ¢.0 0.00 200.00
11.100 0.00 0.0 0.0 0.0 0.00 200.00
11.260 0.00 0.0 0.0 0.0 0.00 200.00
11.300 0.00 0.0 ¢.0 0.0 0.00 200.00
11.400 0.00 0.0 0.0 0.0 0.00 200.00
11.500 0.00 0.0 0.0 0.0 0.00 200.00
11.600 0.00 0.0 0.0 c.0 0.00 200.00
11.700 0.00 0.0 0.0 0.0 0.00 200.00
11.800 1.00 1.0 1.0 1.0 0.00 200.00
11.900 1.090 2.0 3.0 3.0 0.00 200,01
12.000 5.00 6.0 2.0 9.0 Q.00 200.04
12.100 18.00 23.0 32.0 32.0 0,00 200.15
12.200 38.00 56.0 88.0 88.0 0.00 200.42
12.300 42.00 80.0 168.0 168.0 0.00 200.78
12.400 33.00 75.0 243.0 243.0 0.00 201.14
12.500 22.00 55.0 288.0 298.0 0.00 201.39
12.600 16.00 38.0 336.0 336.0 0.00 201.56
12.700 13.00 25.0 365.0 365.0 0.00 201.69
12.800 10.00 23.0 388.0 388.0 0.00 201.79
12.900 9.00 19.0 407.0 407.0 Q.00 201.87
13.000 8.00 17.0 424.0 424.0 0.00 201.95
13.100 7.00 15.0 439.0 4339.0 0.00 202.01
13.200 6.00 13.0 452.0 452.0 0.00 202.07
13.300 6,00 12.0 464 .0 464 .0 0.00 202.12
13.400 6.00 12.0 476.0 476 .0 ¢.00 202.17
13.500 6.00 12.0 488.0 488.0 0.00 202.22
13.600 5.00 11.0 4%99.0 4589.0 0.00 202.27
13,700 5.00 10.0 509.0 509.0 0.00 202.31
13.800 5.00 10.0 519.0 519.0 0.00 202.36
13.900 4,00 9.0 528.0 528.0 0.00 202.39
14.000 4.00 8.0 536.0 536.0 0.00 202.413
14.100 4.00 8.0 544.0 544 .0 0.00 202.46
14,200 4.00 8.0 552.0 £552.0 0.00 202 .50
14.300 4.00 8.0 560.0 560.0 0.00 202,53
14.400 4,00 8.0 568.0 568.0 0.00 202.56
14,500 3.00 7.0 575.0 8575.0 0.00 202.59
14.600 3.00 6.0 581.0 581.0 0.00 202.62
14.700 3.00 6.0 587.0 587.0 Q.00 202.64
14.800 3.00 6.0 593.0 593.0 0.00 202.67
14.900 3.00 6.0 589.0 $95.0 0.00 202.69
15.600 3.00 6.0 605.0 605.0 0.00 202.72
15,100 3.00 6.0 611.,0 611.0 0.00 202.74
15.200 3.00 6.0 617.0 617.0 0,00 202.77
15.300 3.00 6.0 623.0 623.0 0.00 202.80
15.400 3.00 6.0 629.0 629.0 0.00 202,82
POND-2 Version: 5.20 S/N: 1303052001 Page 3
EXECUTED: 12-22-2001 10:37:08
Pond File: WAKESE-1.PND
Inflow Hydrograph: MRCDPOST.HYD
Outflow Hydrograph: OUT .HYD
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Wakesbla.out

INFLOW HYDROGRATFTH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 28/t - O 28/t + © QUTFLOW |ELEVATION
{hrs} {cfs) {(cfs) {cfsa) {cfsa) {cfs) (£t)

15.500 3.00 6.0 635.0 635.0 0.00 202.85
15.600 3.00 6.0 641.0 641,0 0.00 202.87
15.700 3.00 6.0 647.0 647.0 0.00 202.90
15.800 3.00 6.0 653.0 653.0 0.00 202.92
15.800 3.00 6.0 659.0 659.0 0.00 202.95
16.000 3.00 6.0 665.0 665.0 0.00 202,97
16.100 3.00 6.0 671.0 671.0 0.00 203.00
16.200 3.00 6.0 677.0 £77.0 0.00 a03.02
16.300 2.00 5,0 682.0 682.0 Q.00 203,04
16.400 2.00 4.0 6§86.0 686.0 0.00 203.06
16.500 2.00 4.0 650.0 690.0 0.00 203.07
16.600 2.00 4.0 594.0 694.0 0.00 203.09
16.700 2.00 4.0 658.0 688.0 0.00 203.11
16.800 2.00 4.0 702.0 702.0 0.00 203.12
16.9200 2,00 4.0 706.0 706.0 0.00 203.14
17.000 2.00 4.0 710.0 710.0 0.00 203.1e6
17.100 2.00 4.0 714.0 714.0 0.00 203.17
17.200 2.00 4.0 718.0 718.0 0.00 203.19
17.300 2.00 4.0 722.0 722.0 0.00 203.21
17.400 2,00 4.0 726.0 726.0 0.00 203.22
17.500 2.00 4.0 730.0 730.0 0.00 203.24
17.600 2.00 4.0 734.0 734.0 0.00 203,26
17.700 2,00 4.0 738.0 738.0 0.00 203.27
17.800 2.00 4.0 742.0 742.0 0.00 203.29
17.800 2.00 4.0 746 .0 746.0 0.00 203.30
18.000 2.00 4.0 750.0 750.0 0.00 203.32
18.100 2.00 4.0 754.0 754.0 0.00 203 .34
18.200 2.00 4.0 758.0 758.0 0.00 203,35
18.300 2.00 4,0 762.0 762.0 0.00 203.37
18.400 2.00 4.0 766.0 766.0 0.00 203 .39
18.500 2.00 4.0 770.0 770.0 0.00 203.40
18.600 2.00 4.0 774.0 774.0 0.00 203 .42
18.700 2.00 4.0 778.0 778.0 0.00 203 .44
18.800 2.00 4.0 782.0 782.0 0.00 203.45
18.900 2.00 4.0 786.0 786.0 Q.00 203,47
19.000 2,00 4.0 780.0 790.0 0.00 203 .48
19.100 2.00 4.0 754.0 794.0 0.00 203.50
19.200 2.00 4.0 788.0 758.0 0.00 203.52
19.300 2.00 4.0 802.0 802.0 0.00 203 .53
19.400 2.00 4.0 806.0 806.0 0.00 203.55
19.500 2.00 4.0 810.0 810.0 0.00 203.57
15.600 2.00 4.0 814.0 814.0 0.00 203.58
19.700 2.00 4.0 818.0 818.0 0.00 203.60
19.800 2.00 4.0 822.0 8§22.0 0.00 203.61
19.900 2.00 4.0 826.0 826.0 0.00 203.63
20.000 2.00 4.0 830.0 830.0 0.00 203.65
POND-2 Version: 5.20 S/N: 1503052001 Page 4

EXECUTED: 12-22-2001 10:37:08

Pond File: WAKESB-1.PND
Inflow Hydrograph: MRCDPOST.HYD
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Wakesbla.out

outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 28/t - © 28/t + O QUTFLOW |ELEVATION
(hrs) (cfs) (cfs) (cEs) {cfs) {cfs) (ft}
20.100 2.00 4.0 834.0 g34.0 0.00 203.66
20.200 2.00 4.0 838.0 838.0 0.00 203 .68
20.3200 2.00 4.0 842.0 842.0 0.00 203.869
20.400 2.00 4.0 846.0 846.0 0.00 203.71
20.500 2,00 4.0 850.0 850.0 ¢.00 203,73
20.600 2.00 4.0 854.0 854.0 0.00 203.74
20,700 2.00 4.0 858.0 858.0 0.00 203.76
20.800 2,00 4.0 862.,0 862.0 0.00 203.77
20.900 2.00 4.0 866.0 866.0 0.00 203.79
21.000 2.00 4.0 870.0 870.0 ¢.00 203.81
21.100 1.00 3.0 873.0 873.0 0.00 203.82
21.200 1.00 2.0 875.0 875.0 0.00 203.83
21.300 1.00 2.0 877.0 877.0 0.00 203.83
21.400 1.00 2.0 879.0 879.0 0.00 203.84
21.500 1.00 2.0 881.0 881.0 0.00 203.85
21.600 1.00 2.0 883.0 883.0 0.00 203.86
21.700 1.00 2.0 885.0 885.0 0.00 203 .87
21.800 1.00 2.0 887.0 887.0 0.00 203.87
21.900 1.00 2.0 8892.0 889.0 0.00 203,88
22.000 1.00 2.0 891.0 8581.0 0.00 203.89
22.100 1.00 2.0 893.0 893.0 0.00 203.90
22.200 1.00 2.0 895.,0 895.0 0,00 203.91
22,300 1.00 2.0 887.0 897.0 0.00 203.51
22.400 1.00 2.0 8995.0 899.0 0.00 203.92
22.500 1.00 2.0 901.0 901.0 0.00 203.93
22.600 1.00 2.0 903.0 903.0 0.00 203.94
22.700 1.00 2.0 905.0 905.0 0.00 203.95
22.800 1.00 2.0 907.0 907.0 0,00 203.95
22.900 1.00 2.0 209.0 90&.0 0.00 203.596
23.000 1.00 2.0 911.0 911.0 0.00 203,97
23,100 1.00 2.0 913.0 913.0 0.00 203.98
23.200 1.00 2.0 215.0 915.0 0.00 203.58
23,300 1.00 2.0 917.0 217.0 0.00 203.99
23.400 1.00 2.0 919.0 919.0 0.00 204.00
23.500 1.00 2.0 521.0 921.0 0.00 204.01
23.600 1.00 2.0 923.0 923.0 0.00 204.02
23.700 1.00 2.0 225.0 925.0 0.00 204.03
23.800 1.00 2.0 927.0 927.0 0.00 204.03
23.900 1.00 2.0 825.0 928.0 0.00 204,04
24.000 0.00 1.0 930.0 930.0 0.00 204.05
24.100 0.00 0.0 ©30.0 930.0 0.00 204.05
24,200 0.00 0.9 930.0 930.0 0.00 204.05
24.300 0.00 0.0 830.0 930.0 0.00 204,05
24.400 Q.00 0.0 930.0 830.0 0.00 204,05
24.500 0.00 0.0 930.0 230.0 0.00 204.05
24 .600 0.00 0.0 930.0 930.0 0.00 204.05

POND-2 Version: 5.20 S/N: 1903052001 Page 5

EXECUTED: 12-22-2001 10:37:08
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Wakesgbla.out

Pond File: WAKESB-1.PND 6K

Inflow Hydrograph: MRCDPOST.HYD

outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW Il+12 28/t - 0 28/t + © OUTFLOW |ELEVATION

(hrs) {cfs} (cEs) {cfs) (cEs) (cfs} (ft)

24.700 0.00 0.0 930.0 930.0 0.00 204.05
24.800 0.00 0.0 930.0 930.0 0.00 204.05
24.900 0.00 0.0 930.0 930.0 0.00 204.05
25.000 0.00 0.0 930.0 930.0 0.00 204 .05
25.100 0.00 0.0 930.0 930.0 0.00 204.05
25.200 0.00 0.0 930.0 930.0 0.00 204.05
25.300 0.00 0.0 930.0 930.0 0.00 204,05
25.400 0.00 0.0 930.0 930.0 0.00 204.05
25.500 0.00 0.0 930.0 930.0 0.00 204.05
25.600 0.00 0.0 930.0 830.90 0.00 204 .45
25.700 0.00 0.0 930.0 930.0 0.00 204.05
25.800 0.00 0.0 830.0 930.0 0.00 204 .05
25.%900 0.00 0.0 930.0 930.0 0.00 204.05
POND-2 Version: 5.20 8/N: 1903052001 Page 6

EXECUTED: 12-22-2001 10:37:08

K*kXKk* Rk kkk* N k4% SUMMARY OF ROUTING COMPUTATIONS **a ¥k awasdkrknihsx

Pond File: WAKESB~1.PND
Inflow Hydrograph: MRCDPOST.HYD
outflow Hydrograph: OUT LHYD
Starting Pond W.S. Elevation = 200.00 ft

*x%x* Summary of Peak Outflow and Peak Elevation *#x*%

42.00 cfs ‘4?/ 'AﬂdgiL4/
Peak Outflow 0.00 cfg [ faad

Peak Elevation 204.05 ft ‘ !
———— At 64A#f"/

_ ‘4ng-¢£;;52:95>
wkk*x Summary of Approximate Peak Storage ****¥

Initial Storage
Peak Storage From Storm

Peak Inflow

0 cu-ft
167,400 cu-ft

167,400 cu-ft

Total Storage in Pond
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11.

11,

11.

1l.

11.

12,

1z2.

12.

12.

12,

12.

12.

12.

12.

12.

13.

13.

13.

13.

13.

Wakesgbla.

»»»3»> Warning, peak outflow =

»>>>>> Warning, peak outflow =
POND-2 Version: 5.20 S/N: 1503052001

Pond File:

Inflow Hydrograph:
outflow Hydrograph:

Peak Inflow
Peak Outflow
Peak Elevation

L

*

Wb oMM MM ONM K MR NKERMNRRKERNERE NN ARAARA ﬁ i i

% *+ & &

WAKESE-1.PND
MRCDPOST .HYD
ouT .HYD

42.00 cfs

0.00 cfs
204.05 ft

Page 6

out

/

last ordinate point. «<<<<<<

last ordinate point. <<<<<x

Page 7

EXECUTED: 12-22-2001
10:37:08

Flow {cfs)
.4 33.6 37.8 42.0 46.2

0 M/Z’/

Lol



Wakesbla.out

# %{
5;{.-') ‘f7 “-.f'

;e
TIME
{hrs}
* PFile: MRCDPOST.HYD Qmax = 42.0 cfs
x File: OUT LJHYD Qmax = 0.0 cfs

~
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Wakesblb.out (ﬂ? Jﬁﬁ ‘?g!
POND-2 Version: 5.20 S/N: 1903052001 Page 1
EXECUTED: 12-22-2001  10:21:33
****************************************************
*x *
* MR, LLC C&D LANDFILL *
* BROWN-FIELD ROAD SITE *
* ROUTE 10-YR 24-HR STORM RUNOFF THROUGH SB-1 *
* ASSUME SEDIMENT ACCUMULATION AT CLEANOUT LEVEL * we&————
% *
*****'k**************t*********************‘k*********
Inflow Hydrograph: MRCDPOST.HYD
Rating Table file: WAKESB-1.PND ﬁf
s £
----INITIAL CONDITIONS---- % P T
Elevation =  203.25 £ -~ (\ REELTE a5
outflow = 0.00 cfs
Storage = 131,832 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| CQUTFLOW STORAGE 28/t 28/t + O
(ft) {cfs) (cu-£t) {cfs) {cfs)
203.25 0.0 131,832 732.4 732.4
203.75 0.0 154,027 g855.7 855.7
204.25 0.0 176,744 981.9 981.9
204.75 0.0 200,041 1111.3 1111.3
205,25 6.0 223,935 1244.1 1244.1
205.75 0.0 248,433 1380.2 1380.2
206.25 0.0 273,544 1519.7 1519.7
206.75 6.5 299,272 1662 .6 1669.1
207.25 33.7 325,615 1809.0 1842.7
207.75 72.4 352,578 1958.8 2031.2
208.25 106.7 380,154 2112.0 2218.7
208.75 139.3 408,260 2268.1 2407 .4
209.25 156.8 436,887 2427.1 2583.9
209.75 170.4 466,039 2589.1 2759.5
Time increment {(t) = 0.100 hrs.
POND-2 Version: 5.20 8/N: 1903052001 Page 2
EXECUTED: 12-22-2001 10:21:33
Pond File: WAKESB-1.PND
Inflow Hydrograph: MRCDPOST.HYD
Ccutflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW Il+I2 28/t - Q 25/t + © QUTFLOW ELEVATIONI
{hrs) (cfs) (cfs) {cEs) {cfs) {cfa) (ft)
11.000 .00y | ----- 732.4 732.4 0.00 203.25
11.100 0.00 0.0 732.4 732.4 0.00 203.25

Page 1



Wakesblb.out

11.200 0.00 0.0 732.4 732.4 0.00 203.25
11.300 0.00 0.0 732.4 732.4 0.00 203.25
11.400 0.00 0.0 732.4 732.4 0.00 203.25
11.500 0.00 0.0 732.4 732.4 0.00 203.25
11.600 0.00 g.0 732.4 732.4 0.00 203.25
11.700 0.00 0.0 732.4 732.4 0.00 203.25
11.800 1.00 1.0 733.4 733.4 0.00 203.25
11.900 1.00 2.0 735.4 735.4 0.00 203.26
12.000 5.00 6.0 741 .4 741 .4 0.00 203.29
12.100 18.00 23.0 764 .4 764 .4 0.00 203.38
12.200 38,00 56.0 820.4 820.4 0.00 203.61
12.300 42,00 80.0 900.4 500.4 0.00 203.93
12.400 33.00 75.0 975.4 8975.4 0.00 204.22
12.500 22.00 55.0 1030.4 1030.4 0.00 204 .44
12.600 156.00 38.0 1068.4 1068.4 0.00 204.58
12,700 13.00 29.0 1097.4 1097 .4 0.00 204.70
12.800 10¢.00 23.0 1120.4 1120.4 0.00 204.78
12.300 9.00 19.0 1139.4 1139.4 0.00 204 .86
13.000 8.00 17.0 1156.4 1156.4 0.00 204.92
13.100 7.00 15.0 1171.4 1171.4 0.00 204.98
13.200 6.00 13.0 1184 .4 1184.4 0.00 205,03
13.300 6.00 12.0 1196.4 1196.4 0.00 205.07
13.400 6.00 12.0 1208.4 1208.4 0.00 205.12
13.500 6.00 12.0 1220.4 1220.4 0.00 205.16
13.600 5.00 11.0 1231.4 1231.4 0.00 205,20
13.700 5.00 10.0 1241.4 1241 .4 0.00 205.24
13.800 5.00 10.0 1251.4 1251.4 0.00 205.28
13.900 4,00 9.0 1260.4 1260.4 0.00 205.31
14.000 4.00 8.0 1268.4 1268.4 0.00 205,34
14.100 4.00 8.0 1276.4 1276.4 0.00 205.37
14.200 4.00 8.0 1284.4 1284 .4 0.00 205,40
14.300 4.00 8.0 1292.4 1292.4 0.00 205.43
14.400 4.00 8.0 1300.4 1300.4 0.00 205.46
14.500 3.00 7.0 1307.4 1307 .4 0.00 205.48
14.600 3.00 6.0 1313.4 1313.4 0.00 205.50
14.700 3,00 6.0 1319.4 1319.4 0.00 205.53
14.800 3.00 6.0 1325.4 1325.4 0.00 205.55
14.900 3.00 6.0 1331.4 1331.4 0.060 205.57
15.000 3.00 6.0 1337.4 1337.4 0.00 205.59
15.100 3.00 6.0 1343.4 1343.4 0.00 205.61
15.200 3.00 6.0 1349.4 1349.4 0.00 205.64
15.300 3.00 6.0 1355.4 1355.4 0.00 205.66
15.400 3.00 6.0 1361.4 1361.4 0.00 205.68
POND-2 Version:; 5.20 S8/N: 1903052001 Page 3
EXECUTED: 12-22-2001 10:21:33
Pond File: WAKESB-1.PND
Inflow Hydrograph: MRCDPOST.HYD
cutflow Hydrograph: OUT JHYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW [ I1+1I2 28/t - © 28/t + © | QUTFLOW |ELEVATION
{hrs) {cfs) {cfs) {cf=) {cfs) {cfs) {ft)
15.500 | 3.00 6.0 | 1367.4 | 1367.4 0.00 205.70

Page 2




Wakesblb.out ij

15.600 3.00 6.0 1373.4 1373.4 0.00 205.73
15.700 3.00 6.0 1379.4 1379.4 ¢.00 205,75
15.800 3.00 6.0 1385.4 1385.4 0.00 205,77
15.900 3.00 6.0 1391.4 1391.4 0.00 205.79
16.000 3.00 6.0 1397.4 1397.4 0.00 205.81
16.100 3.00 6.0 1403.4 1403.4 0.00 205.83
16.200 3.00 6.0 1405.4 1409.4 0.00 205.85
16.300 2.00 5.0 1414 .4 1414 .4 0.00 205.87
16.400 2.00 4.0 1418.4 1418.4 c.00 205.89
16.500 2.00 4.0 1422.4 1422 .4 0.00 205.90
16.600 2.00 4.0 1426.4 1426.4 0.00 205.92
16.700 2.00 4.0 1430.4 1430.4 0.00 205.93
16.800 2.00 4.0 1434 .4 1434.4 0.00 205.54
16.900 2.00 4.0 1438.4 1438.4 0.00 205,96
17.000 2.00 4.0 1442.4 1442 .4 0.00 205.97
17.100 2.00 4.0 l446.4 1446.4 0.00 205.99%9
17.200 2.00 4.0 1450.4 1450.4 0.00 206.00
17.300 2.00 4.0 1454 .4 1454 .4 0.00 206.02
17.400 2,00 4.0 1458.4 1458.4 0.00 206.03
17.500 2.00 4.0 1462 .4 l462.4 0.00 206.04
17.600 2.00 4.0 1466.4 1466.4 0.00 206,06
17.700 2.00 4.0 1470.4 1470 .4 0.00 206.07
17.800 2.00 4.0 1474 .4 1474 .4 0.00 206,09
17.900 2.00 4.0 1478.4 1478.4 0.00 206.10
18.000 2.00 4,0 1482.4 l1482.4 0.00 206.12
18.100 2.00 4.0 1486.4 1486.4 0.00 206.13
18.200 2.00 4.0 1490.4 1450.4 0.00 206.15
18.300 2.00 4,0 1494 .4 1494 .4 0.00 206.16
18.400 2.00 4.0 1498.4 1498.4 0.00 206.17
18.500 2,00 4.0 1502.4 1502.4 0.00 206.19
18.600 2.00 4.0 1506.4 1506.4 0.00 206.20
18,700 2.00 4.0 1510.4 1510.4 0.00 206.22
18.800 2.00 4,0 1514.4 1514 .4 0.00 206.23
18.900 2.00 4.0 1518.4 1518.4 0.00 206.25
19.000 2.00 4.0 i522.2 1522.4 0.12 206.26
19.100 2.00 4.0 1525.6 1526.2 0.28 206.27
19.200 2.00 4.0 1528.7 1529.6 0,43 206.28
19.300 2.00 4.0 1531.6 1532.7 0.57 206.29
19.400 2,00 4.0 1534.2 1535.6 0.69 206.30
19.500 2.00 4.0 1536.6 1538.2 0.81 206.31
19.600 2.00 4.0 1538.8 1540.6 0.91 206.32
19.700 2.00 4.0 1540.8 1542.8 1.00 206.33
15.800 2.00 4.0 1542.6 1544.8 1.08 206.33
19.900 2.00 4.0 1544.3 1546.6 1.17 206 .34
20.000 2.00 4.0 1545.8 1548.3 1.24 206 .35
POND-2 Version: 5.20 S/N: 1903052001 Page 4

EXECUTED: 12-22-2001 10:21:33

Pond File: WAKESB-1.PND

Inflow Hydrograph: MRCDPOST.HYD

Qutflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME . INFLOW | l I1+I2 l 28/t - 0 | 28/t + O | OUTFLOW |ELEVATION

(hrs) (efs} | (cfs) (cfs) ! (cfs) l (cfs) | (ft) l
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20.100 2.00 4.0 1547.2
20.200 2.00 4,0 1548.4
20.300 2.00 4.0 1549.6
20.400 2.00 4.0 1550.¢
20.500 2.00 4.0 1551.6
20.600 2.00 4.0 1552.5
20.700 2.00 4.0 1553.3
20.800 2.00 4.0 1554.0
20.800 2.00 4.0 1554.7
21.000 2.00 4.0 1555.3
21.100 1.00 3.0 1554.5
21.200 1.00 2.0 15583.7
21.300 1.00 2.0 1552 .5
21.400 1.00 2.0 1551.5
21.500 1.00 2.0 16550.6
21,600 1.00 2.0 1549.7
21.700 1.00 2.0 1548.9
21.800 1.00 2.0 1548.2
21.500 1.00 2.0 1547.¢6
22.000 1.00 2.0 1547.0
22.100 1.00 2.0 1546.4
22.200 1.00 2.0 1545.9
22.300 1.00 2.0 1545.5
22.400 1.00 2.0 1545.0
22.500 1.00 2.0 1544.7
22.600 1.00 2.0 1544.3
22.700 1.00 2.0 1544 .0
22.800 1.00 2.0 1543.7
22.9200 1.00 2.0 1543 .4
23.000 1.00 2.0 1543.2
23.100 1.00 2.0 1543.0
23.200 1.00 2.0 1542.8
23.300 1.00 2.0 1542.6
23.400 1.00 2.0 1542 .4
23.500 1.00 2.0 1542.3
23.600 1.00 2.0 1542.1
23.700 1.00 2.0 is542.0
23.800 1.00 2.0 1541.9
23.800 1.00 2,0 1541.8
24.000 0.00 1.0 1540.8
24.100 0.00 0.0 1538.8%
24.200 0.00 0.0 1537.3
24.300 0.00 0.0 1535.7
24,400 0.00 0.0 1534.3
24.500 0.00 0.0 1533.1
24.600 0.00 c.0 1531.9
POND-2 Version: 5.20 S8/N: 1903052001 Page 5
EXECUTED: 12-22-2001 10:21:33
Pond File: WAKESB-1.PND
Inflow Hydrograph: MRCDPCOST.HYD
outflow Hydrograph: OUT JHYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
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N 5

TIME INFLOW Ti+I2 28/t - © 25/t + O QOUTFLOW |ELEVATION
{hxrs) {cEs) {cfs) (cEs) {cEs) {cfs} {ft)
24.700 0.00 0.0 1530.8 1531.9 0.53 206.29
24,800 0.00 0.0 1529.9 1530.8 0.49 206.29
24.900 0.00 0.0 1529.0 1529.9 0.44 206.28
25.000 0.00 0.0 1528.2 1525.0 0.40 206.28
25.100 0.00 0.0 1527 .4 1528.2 0.37 206.28
25.200 0.00 0.0 1526.8 1527 .4 0.34 206,28
25.300 0.00 0.0 1526.1 1526.8 0.31 206.27
25.400 0.0Q0 0.0 1525.6 1526.1 0.28 206.27
25.500 0.00 0.0 1525.1 1525.6 0,26 206.27
25.600 0.00 0.0 1524.6 1525.1 0.23 206.27
25.700 0.00 0.0 1524.2 1524 .8 0.21 206,27
25.800 0.00 0.0 1523.8 1524.2 0.20 206.27
25.900 0.00 0.0 1523 .4 1523.8 0.18 206.26

POND-2 Version: 5.20 §/N: 1803052001 Page 6

EXECUTED: 12-22-2001 10:21:33

kkkkkrekkkkkxkxkkkx GUMMARY OF ROUTING COMPUTATIONS ***kkhkhdhkthkdkrw

Pond File: WAKESB-1.PND

Inflow Hydrograph: MRCDPOST.HYD -
outflow Hydrograph: OUT JHYD '
Starting Pond W.S. Elevation = 203.25 ft

*xxx*x Summary of Peak Outflow and Peak Elevation *****

42.00 cfs / _W
1.70 cfs‘-“.:/z%"“"

206.38 ft /9 :/é '4,,5

R 2.

#+kxx gummary of Approximate Peak Storage **x*#

Peak Inflow
Peak Outflow
Peak Elevation

Initial Storage
Peak Storage From Storm

131,832 cu-ft
148,422 cu-ft

280,254 cu-£ft

Total Storage in Pond

POND-2 Version: 5.20 §/H: 1503052001 Page 7
Pond File: WAKESB-1.PND
Inflow Hydrograph: MRCDPOST.HYD
Outflow Hydrograph: OUT .HYD

EXECUTED: 12-22-2001
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Wakegblb.out

Peak Inflow = 42.00 cf=s 10:21:33
Peak Outflow = 1.70 cfs
Peak Elevation = 206.38 ft
Flow (cfs)
0.0 4.2 8.4 12.6 16.8 21.0 25.2 29.4 233.& 37.8 42.0 46.2
------ e B D B il BaRCEI CECE EEEEI
11.5 - |x
x
11.6 ~]x
X
11.7 - |x
x*
11.8 -|x*
x'k
11.9 - |x*
x L]
12.0 -|x *
i’ %*
12.1 - |x *
x *
12.2 -|x *
x *
12.3 -jx *
w ¥
12.4 -|x *
b4 *
12.5 -|x *
b's *
12.6 -|x *
hd *
12.7 -|x *
» *
12.8 -|x *
w *
12.9 - |x *
x *
13.0 -jx *
X *
13.1 -[x *
o *
13.2 =[x *
x *
13.3 -|x *
x *
13.4 - |% *
TIME
{hrs)
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APPENDIX §

Post Closure Inspection Forms
1. Post Closure Inspection Record

2. Groundwater Monitoring Well Maintenance
Record



1. Post Closure Inspection Record



POST-CLOSURE INSPECTION RECORD

FACILITY: PERMIT NO.
LOCATION: DATE:
INSPECTOR: COMPANY:

1. Access and Security Control

o Is a notice prohibiting the further disposal of waste materials clearly visible at the
entrance to the facility?

o Is the site adequately secured by means of gates, chains, berms, fences or other security
measures to prevent unauthorized entry?

o Are the access roads to and within the site maintained to provide access to the closed
disposal area and to all monitoring points?

2. Erosion and Sediment Control

Is the vegetation adequate to stabilize the site and prevent erosion?

Are the erosion control measures adequate to prevent silt from leaving the site and to
prevent excessive on-site erosion?

o Do the sediment basins require cleaning out, as indicted by the level of sediment buildup?

3. Drainage Control Requirements

Are all areas adequately sloped to promote surface water runoff in a controlled manner?
Are there areas of observed settlement, subsidence, and/or displacement of the closure
cap?

o Are all drainage channels free of accumulated sediment?

4. Uncontrolled Escape of Leachate or Landfill Gas

o Are there any leachate seeps observed?
Are there any signs of uncontrolled releases of landfill gas?

5. Environmental Monitoring Systems

o Are all monitoring wells (gas and groundwater) properly maintained? (Note: Complete
the Groundwater Monitoring Well Maintenance Record during semi-annual sampling
events.)

6. Miscellaneous

o Are all site benchmarks marked and evident?
o Do vector control measures appear adequate?



2. Groundwater Monitoring Well Maintenance Record



GROUNDWATER MONITORING WELL MAINTENANCE RECORD

FACILITY: PERMIT NO.
LOCATION: DATE:
INSPECTOR: ' COMPANY:

10.

1L

12.

13.

Is surface water diverted away from the well head?

Is the concrete pad still intact and free of cracks?

Has surface water runoff undercut the concrete pad?

Is the outer casing still secure and locked?

Is the well identification tag present and is it legible?

5a. Does the well identification tag provide the following information:

The well identification number?

Drilling contractor name and registration number?

Total depth of well?

Depth to screen?

A warning that the well is not for water supply and that the ground water
may contain hazardous materials?

Is the grout between the inner and outer well casings all the way to the ground surface?

Is the inner casing firmly grouted in place?

Are the inner and outer casings upright and unobstructed?

Is water collecting in the outer casing? Does a weep hole need to be bored in the outer
casing to provide drainage?

Is the monitoring well accessible by a four-wheel drive vehicle?
Have brush and weeds been trimmed so that the well is easy to locate and access?

Does the inner well casing have a vented cap?

Is the monitoring well visible and adequately protected from moving equipment?
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