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ABSTRACT

Urban nonpoint source pollution is a major water quality problem in the Pamlico-Tar
River watershed. Urban stormwater runoff is a major contributor to the excessive
nutrient inputs that plague the region's waterways. A critical need exists for
communities within the watershed to implement best management practices (BMPs)
as part of new development. The purpose of this project was to plan, construct, and
maintain a 1.75-acre, 500,000 cubic foot stormwater detention pond. The facility will
serve as a best management practice for removing nutrients and heavy metals from
stormwater runoff within a 200-acre watershed that is representative of typical
urban land uses. This project also provided a case study of the experiences of a
municipal staff in the development, planning, and implementation of a stormwater
BMP. This report discusses various administrative and logistical problems that were
encountered during site selection, proposal development, and project start-up. An
emphasis on interdepartmental and interagency cooperation resulted in the
successful design and construction of the BMP. Project area descriptions and
specifications are provided in detail. The completed facility will be the site of water
quality and hydrologic research to be conducted by the East Carolina University
Institute for Coastal and Marine Resources and the Water Resources Division of the
United States Geological Survey. Analysis of data acquired from these studies will
determine the effectiveness of the urban stormwater BMP in pollutant removal. This
project has proven that the implementation of a watershed-based stormwater BMP is
within the capability of the staff of a mid-sized municipality. Furthermore, this
project will serve as model for regional stormwater quality control in the Pamlico-Tar
River basin.
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INTRODUCTION

Urban nonpoint source pollution is a major water quality problem in the Pamlico-
Tar River watershed. Nutrient loading has been of particular concern. In
September, 1989, the North Carclina Environmental Management Commission
approved designation of the Tar-Pamlico River as Nutrient Sensitive Waters
(NSW). This designation is based on Division of Environmental Management
(DEM) technical evaluations that indicate the River is subject to excessive,
nuisance growth of algae and that nutrient inputs from wastewater treatment
plant discharges, agricultural and silvicultural runoff, and urban nonpoint
source runoff are known contributors. Research has shown that typical nutrient
cnncerlllttiatiuns in urban runoff are more than sufficient to stimulate excess algal
growth.

Role of the Cityv of Greenville

The City's project, Urban BMPs: A Stormwater Control Demonstration Project,
will provide a case study of a medium-sized municipality (population 45,000,
municipal staff, 450) and its experiences in planning, constructing, maintaining,
and administering a stormwater management facility (detention pond) with the aid
of a $150,000 demonstration project grant from the Albemarle-Pamlico Estuarine
Study (APES).

There is a critical need for communities in the Pamlico-Tar watershed to implement
water quality controls, or urban best management practices (BMPs) as part of
new commercial and residential development. To date, no retrofit stormwater
projects have been implemented in the watershed. As a result, there is a lack of
information regarding the performance and cost of these techniques when used in
the North Carolina coastal plain. Before local infrastructure managers are likely
to advocate use of these nontraditional technologies, better information is needed
on their design, construction, and effectiveness in coastal situations.

Once constructed, the purpose of this project will be to provide information on
the stormwater characteristics of a "typical” urbanized drainage area in Eastern
North Carclina. Ultimately, the project will provide data on the effectiveness of a
watershed-based detention pond in removing a variety of pollutants, including
nitrogen and phosphorus, from the initial flush of urban stormwater (see
Institute for Coastal and Marine Resources). The data acquired on system
effectiveness, performance, ease of construction, and operation and maintenance
will provide resource managers with better information regarding appropriate
controls for the coastal setting. The project will serve as a working model for
study by researchers and resource managers.

The City will be responsible for the ongoing maintenance and security of the
facility.

lEr.-hueIer, T. R. 1987. Controlling urban runoff: a practical manual for
planning and designing urban BMP's. Metropolitan Washington Council of
Governments, Washington, D.C.



Role of the Institute for Coastal and Marine Resources

The City of Greenville's primary objective was the construction of the urban
BMP. The City will not be directly involved with the water quality data collection
and analyses that will determine the effectiveness of the stormwater project.
However, the Institute for Coastal and Marine Resources (ICMR) of East Carolina
University has developed a research program, also funded by APES, which wi%l
monitor the water quality of inflows and outflows from the stormwater facility.
The ICMR study will seek to determine the detention pond's efficiency in
removing total suspended solids, nitrogen and phosphorus, biclogical oxygen
demand (BOD), organic carbon, and fecal coliform bacteria. The presence of 29
heavy metals, in major, minor, and trace quantities will also be evaluated.
Particular attention will be given to cadmium, chromium, copper, lead, nickel,
and zinc, which are transported in runoff by suspended sediments. Copper,
lead, and zinc are the most common metals detected in urban stormwater runoff>.
Stormwater runoff samples will be collected just prior to the detention pond inflow
structure and just beyond the point of discharge from the facility. Data will be
collected and stored on an B‘fﬁﬂt basis at a fixed-interval schedule of one (1) to
two (2) minutes, using ISCO"™ Model 2700 automated samplers.

The ICMR study will also determine the rate of accumulation of the selected metals
in detention basin sediments by collecting and analyzing soil cores at the
completion of project construction and again at the end of the stormwater
sampling period. Another facet of the ICMR study will be an analysis of land uses
within the drainage area. Information on drainage area characteristics such as
topography, pervious and impervious surfaces, lengths of streets and curbs,
length and location of sewer lines, population density, and parking
characteristics will be collected. The location of streets, houses, businesses,
parking lots, forested and open areas and other features will be plotted on a base
map, and the distribution of land use categories within the drainage area will be
determined.

Role of the United States Geological Survey

The Water Resources Division of the United States Geological Survey (USGS) is
working cooperatively with APES to measure inflows to and outflows from the
stormwater detention pond. Without flow information, water quality data
obtained from the ICMR study will be difficult to interpret. To evaluate the
hydraulic characteristics of the pond, three types of flow will be monitored: (1)
total discharge into the drainage area; (2) discharge from the detention pond;
and (3) discharge into the pond. Water level in the pond will also be monitored.

2St,a,:ﬂre‘_l,r, Donald W. 1990. An evaluation of poliutant removal by a
demonstration urban stormwater detention pond. Proposal submitted to the
Albemarle-Pamlico Estuarine Study (APES), Greenville, N.C.

3I.J.S. Environmental Protection Agency (USEPA). 1983. Results of the
Nationwide Urban Runoff Program. Volume I, Final Report. Washington,
D.C.



The volume of stormwater that bypasses the detention facility during large storm
events will be calculated by determining the difference between total discharge
from the drainage area and total discharge into the pond.

Data for the water quantity analysis will be collected using two stage recording
devices. One device is placed adjacent to the pond outlet structure, while the
other is set in the weir pool just beyond the discharge outlet pipe. Data is
collected and stored on an event basis at intervals of one (1) to two (2) minutes.

PROJECT BACKGROUND AND HISTORY

In December 1988, City of Greenville staff became aware of the availability of
APES funding for demonstration projects. The Albemarle-Pamlico Estuarine
Study presented a unique opportunity for the involvement of a municipality in a
project that could yield a multitude of environmental benefits. Stormwater issues
are a priority concern to municipal officials nationwide, and City staff realized
the advantages of developing a project where experience could be gained in
technologies that might be required in future EPA-mandated stormwater
regulations. Also, the City expects to reach a population of 50,000 by the mid-
1990s. As growth continues, the negative impact of urban stormwater on overall
water quality will increase. Stricter state water quality controls, particularly in
one of North Carolina's most seriously degraded rivers, may become a reality in
the near future. Experience gained in development of a stormwater management
project would be valuable in achieving mandated land-use controls. Furthermore,
the City of Greenville project may serve as an example of a regional stormwater
control that can be implemented to meet the high-density development
requirements under the Water Supply Watershed Protection Act.

Given these opportunities, City of Greenville staff established a Stormwater
Committee to: (1) select a suitable location for an urban stormwater project; (2)
develop a proposal for funding of the facility; and (3) oversee the planning,
design, and implementation of the project upon approval of the grant. The
Stormwater Committee consisted of representatives from the departments of
Planning and Community Development, Public Works, Engineering and
Inspections, as well as representatives from the Greenville Utilities Commission.
The Committee began meeting on a weekly basis in order to expedite the funding
proposal and project development.

Site Selection

Seven sites were initially studied for implementation of an urban stormwater BMP.
After reviewing existing water quality concerns, property ownership patterns,
potential beneficiaries, existing land uses in the drainage area, and potential for
success, the Moyewood drainage ditch location (see Project Area Description) was
selected as the site for the project. Although no water quality data was available
on any of the sites under consideration, the Stormwater Committee ascertained
that drainage in Moyewood was representative of stormwater runoff in a "typical"
urban watershed. In addition, the Moyewood site had many of the attributes
necessary for a successful stormwater control demonstration project. The area
proposed for construction was publicly owned. The owner, the Greenville



Housing Authority (GHA), indicated a willingness to cooperate with the City,
including negotiating a lease of the property. Severe, ongoing erosion problems
at the Movewood ditch had plagued the City, the Housing Authority, and
adjoining property owners for several years. The ditch area was littered,
overgrown, and unsightly; thus, any improvements would have been welcomed by
all parties involved.

Proposal Development

During January 1989, the Committee met with representatives of the Greenville
Housing Authority. This meeting served to provide information for the
authority's Board of Directors, which would need to vote to approve the use of
the site. Also, at its first meeting of the year, the City of Greenville
Environmental Advisory Commission adopted a resolution supporting the project.
The Stormwater Committee submitted a one-page project summary at mid-month,
and by the end of January 1988, a preliminary application was forwarded to the
Director of APES.

Revisions to the proposal were completed during the first quarter of calendar
year 1989. In addition, the Stormwater Committee began preparation of the
Quality Assurance (QA) Certification plan. In mid-May, the QA certification was
approved by the EPA Region IV Quality Assurance Officer.

The site for the proposed project, an area of approximately 3.5 acres, was located
behind a publicly funded day care center. The site was being used as a public
park under the management of the Recreation and Parks Department. During May
1989, discussions were held with Recreation and Parks officials regarding the
closing of the park. EPA had expressed concern about the reduction of available
recreation space in this predominantly low-income section of the City. However,
Recreation and Parks representatives stated that closure of Moyewood Park would
allow for additional resources to be used toward improvement of Thomas Foreman
Park, located across Memorial Drive on West Fifth Street. This proposal, along
with the stormwater project proposal, was studied by the City of Greenville
Recreation and Parks Commission, and approved in early November. The EPA
was notified of the Commission's action.

In early June 1989, the EPA tentatively approved the City's application for a
$150,000 grant, but further revisions were needed. City of Greenville staff
returned a revised grant application on June 13. During August, a budgeting
schedule was prepared and the City was notified of the EPA's tentative approval
of the grant proposal. On October 13, 1989, the contract (No. C-1827) between
City of Greenville and the State of North Carolina, Department of Environment,
Health, and Natural Resources (DEHNR) for a $150,000 APES grant for
Information Acquisition Project No. 89-90, entitled Urban BMPs: A Stormwater
Control Demonstration Project, was received.



Delays Encountered

By November 1983, ironically, project efforts had stalled, and the Stormwater
Committee was essentially defunct. This circumstance can only be attributed to
unfortunate timing. Because of personnel turnover, no engineers remained on
staff to provide technical support. Given this void of expertise, it became
evident that the City would be forced to incur the additional expense of
contracting with an outside firm for the project design. Subseqguently, the City
Council approved an expenditure of $20,000 to hire a firm to design the
stormwater detention facility. In December 1983, Council approved the APES City
of Greenville contract.

During the beginning of 1990, the project continued to languish because of
personnel upheaval. The Planning Director resigned, and the Environmental
Planner was promoted to Senior Planner, a change that entailed a shift of
responsibilities. A new Environmental Planner was hired in March 1990, and was
given the task of coordinating the project. One of his first duties was to arrange
for the appraisal of the project site property. This would be required prior to
acquisition from the Greenville Housing Authority. The Authority would decide
on the basis of the appraisal whether to lease the parcel or donate it outright to
the City.

The appraisal was completed by Sauter, Phelan and Associates, a local real estate
appraisal and consulting firm, on April 24, 1990. The parcel's appraised value
was determined to be $22,000, an unexpectedly high figure. Because the
appraised value approached $10,000 per acre, GHA officials found it necessary to
reassess their decision to lease the property at no cost. In May, the Housing
Authority decided to forward the appraisal to the U.S. Department of Housing
and Urban Development (HUD). HUD was to make a determination as to whether
the Moyewood property would be donated or sold to the City at market value.
The City was concerned that the high appraisal value would persuade HUD to ask
that the parcel be purchased at market value. Budget constraints would have
made such a purchase virtually impossible, thus potentially jeopardizing the
project.

While awaiting HUD's determination, the City proceeded with forwarding letters to
several local engineering firms requesting statements of interest and qualification
for the design of the BMP facility. Furthermore, a public notice of the request
was published in the Greenville Daily Reflector on July 15 and July 18, 1990.

In late August, the GHA received permission from HUD to enter into a lease
agreement with the City for the use of the Moyewood property for an urban
stormwater detention pond. At September 1990, the project was one year behind
the work schedule submitted in the original grant proposal. On September 14,
the City officially requested a one-year extension of the Project Schedule.



PROJECT DEVELOPMENT

Also on September 14, the City staff organized an interdepartmental meeting with
representatives and department heads for the Public Works, Planning, and
Engineering departments, and the City Manager. They were briefed on the
status of the project. Discussion focused on the individual responsibilities of
each department with regard to the BMP facility. Two major questions were posed
at the meeting. One question concerned disposal of sediment that would
accumulate in the detention basin. The Engineering Director and the
Environmental Planner agreed to consult with the County Engineer about disposal
of the sediment in the county landfill. The second guestion concerned the
importance of getting the input of Dr. Stanley of ICMR in order to properly
coordinate his requirements during the design and eventual construction of the
facility. A Memorandum of Understanding concerning duties and responsibilities
was to be drafted and submitted to the respective departments for review.
During October 1990, discussions were held with the APES Director regarding
revision of the Work Plan Schedule to accommodate the one-year extension. It
was determined that the post-construction monitoring phase, which included
water quality sampling and analyses to be conducted by Greenville Utilities,
would be deleted from the project. The performance evaluation phase was also
deleted. Since water quality analysis, land use analysis, and performance
evaluation were to be incorporated into the ICMR study, research goals were not
compromised. A one-year extension of the City of Greenville work plan was
approved by EPA in November,

During October and November, a small committee had conducted interviews with
four local engineering firms. On November 30, the City contracted with the firm
of McKim and Creed for the design of the stormwater facility. Immediately, under
the leadership of the Engineering Director, a schedule was established for
meetings of the APES Design Team, which was to consist of key members involved
with the project: City staff, Dr. Stanley of ICMR, and Jerad Bales of USGS, and
representatives of McKim and Creed. In early December, the lease agreement
between the City and the Greenville Housing Authority was executed, finally
resolving the land acquisition issue. Nearly two years after the project was
conceived, the design and construction phase of the City of Greenville Urban
Stormwater project was set to begin.

Design Phase

Beginning on November 28, 1990, the APES Design Team began meeting on a
regular basis. These meetings were facilitated by the Engineering Director, and
were primarily a means of addressing: (1) technical details relating to design,
particularly to accommodate the installation of monitoring equipment and sampling
hardware for the ICMR and ECU studies; (2) time, equipment, and manpower
constraints foreseen by the Public Works Department; and, (3) coordination of
other City departments involved. The Design Team would meet throughout the
winter and spring of 1991. A total of eleven (11) meetings were held.

To facilitate City departmental coordination, a Memorandum of Understanding
(MOU) was drafted. Discussions continued during January 1991, and the
agreement was finalized on January 31 (see Appendix C).



As the design process continued, it was discovered that the installation of a weir,
to be used for USGS outflow measurements, and an outlet drainageway would
require a small encroachment of approximately 200 square feet onto an adjoining
property. The Engineering Director and Environmental Planner met with the
adjoining property owner in March 1991 to discuss this issue. The owner was
amenable to granting an easement. The easement was executed and filed in
August.

Also in March, during a field inspection of the project site, a grave headstone was
discovered on the eastern perimeter of the site, atop a small knoll. The
headstone, dated 1914, was lying on its side. Judging from the lack of earth and
leaf litter around the stone, it was apparently not in situ for a long period of
time. Furthermore, the stone did not appear to be excessively weathered.

The existence of a possible burial plot on the APES project site would have
presented a major delay to construction start-up. Therefore, the Environmental
Planner spent a week researching the origin of the headstone. Also, Public
Works Department personnel conducted a soil probe. Upon completion of this
inquiry, a determination was made that no burial plot existed on the site. It was
possible that the headstone had been moved to that location. Ultimately, a
determination was made that excavation and vehicle transit could be accomplished
without disturbing the site; thus, the headstone remains at its discovered
location.

McKim and Creed completed the project design in May 1991. On May 21, the U.S.
Army Corps of Engineers approved the firm's wetland delineation and provided
authorization for discharge of fill material into less than 0.3 acres of wetlands, as
permitted by Nationwide Permit No. 26. On June 17, as a condition of the Corps
permit, the project received a Section 401 Water Quality Certification from the NC
Department of Environmental Management. Approval of the project's erosion and
sediment control plan was pending at month end, which limited excavation
activities to less than 1 acre. Final approval was granted on July 3, 1991.

Also during June, the City made arrangements to transport soil material
excavated during construction to the county landfill. The County Engineer had
stated that the landfill operation was in constant need of suitable fill material, and
agreed to pay the City $10.00 per dump truck-load. The Engineering Department
hired an Engineer I in early June, and this person was given the responsibility of
overseeing project construction. The Engineer I was able to devote 40% of his
time to the project.

Construction Phase

Groundbreaking on the City's Urban Stormwater Project began on June 26, 1991,
nearly 15 months after the project contract was approved by City Council, and
almost 2 1/2 years since project conception. The Public Works Department's
Street Maintenance Division conducted the excavation. During the last week of
July and throughout August, excavation operations were underway on a full-time
basis. From August 6 through 21, nearly 100 truckloads per day of excavated
material were removed from the site.



The Street Maintenance Division utilized leased as well as City-owned equipment.
The Division leased a new Case 1088 Excavator, intended for eventual purchase,
along with a Case 1150 Bulldozer. City-owned equipment also included a Case 510
Backhoe, Gallion Motor Grader, Case 40 Drott Excavator, and several small

dump trucks. At various times during the excavation operation, up to 10 tandem
and triaxle dump trucks were rented from private firms.

Approximately one-third of Street Maintenance Division personnel were utilized
on the APES project. Total project manhours exceeded 4,000. Site conditions
were generally excellent. Only about five (5) working days were lost to inclement
weather.

Biweekly construction progress meetings were held on site beginning in July.
With the project now under the daily attention of the Engineer and Street
Maintenance Division Supervisor, these meetings served as update sessions for
the Planning Department, ICMR, USGS, and McKim and Creed.

By August 8, all outfall piping for the project had been installed, along with the
weir footing and outfall junction box slab. Erosion control measures were
installed by August 20.

By mid-September, 95% of the detention pond area had been excavated, and all
piping and structures, including the weir and concrete spillway, were completed.

By late October, 1991, inlet and spillway rip-rap aprons were installed, and the
detention pond was fine-graded and seeded. Security fencing on the pond
perimeter was completed by mid-November. A pole light, power meter, and
electrical panel were installed to provide a power source for ICMR's sampling and
monitoring equipment.

The City of Greenville Urban Stormwater Demonstration Project was officially
opened on November 20, 1991. The opening ceremony was conducted as a media
event in order to draw publicity and recognition for the project and to heighten
public awareness of the facility's environmental importance. The ceremony was
highlighted by brief speeches by the Mayor, the Regional Manager of DEHNR,
and the Director of the Albemarle-Pamlico Estuarine Study. It was attended by
about 35 people, many of whom were Public Works employees who had been
involved in construction of the project. The ceremony served another important
purpose: it allowed the chief elected official an opportunity to publicly recognize
the efforts of the construction workers and equipment operators who might
otherwise have gone unrecognized for their contribution to the project.



Project Area Description

The urban stormwater demonstration project is located on a 3.5 acre parcel in the
Moyvewood section of Greenville off West Third Street, to the west of U.S.
Highway 13/NC Highway 43 (Figure 1). The project site lies within an area that
has been altered and developed for human activity for decades. Thus, the first
several feet of the project basin were excavated from longstanding fill materaal.
The site lies adjacent to low-lying wetlands of the Tar River, at an elevation” of
approximately twenty-five (25) feet.

Prior to project construction, a deeply eroded channel (known as the Moyewood
Ditch) adjoined the parcel on the eastern side. This channel drained an upstream
area of approximately 200 acres (Figure 2). To the south of Third Street,
drainage continues to be conveyed within a 42-inch diameter rolled concrete pipe
(RCP). This pipe discharged into Moyewood Ditch a few feet north of Third
Street. Approximately 100 feet downstream of this point, another 42-inch
diameter corrugated metal pipe (CMP) discharged into the channel. Moyewood
Ditch was highly unstabilized, with much evidence of scouring, slump failure,
and tree undercutting along its banks. The ditch contained much debris. Items
such as tires, shopping carts, and even discarded appliances, such as television
sets and washing machines, exacerbated the erosion problem. Project
construction included filling the Moyvewood Ditch north of Third Street. Drainage
is now conveyed within a 60-inch diameter CMP before it enters the detention
basin. The project's spillway (see Project Specifications) discharges into the
unfilled section of Moyewood Ditch on the basin's eastern side (Figure 3). The
channel widens considerably as it enters the low-lying area to the north of the
project site, and stormwater then drains through a forested wetland area and into
the Tar River.

The total population within the project drainage area is 2,019 (1990 Census). The
watershed is almost completely developed for urban activities. Land uses, as
illustrated by a series of maps taken from reduced aerial orthophotographs, are
shown in Figure 4. Medium density residential uses predominate. Single family
and duplex dwellings are found on lots ranging between 4,000 and 8,000 square
feet. U.S. Highway 13/NC Highway 43 (Memorial Drive), a major north-south
route in Greenville, traverses the watershed. Average daily trips on the
highway in 19905 at a point between Third Street and Fifth Street, numbered
21,700 vehicles.” A variety of highway-commercial and medical office uses within
the project watershed have developed along this highway. Office and

institutional uses are found along NC Highway 43 where it becomes a separate
route.

4usas Topographic Quadrangle, Greenville SW, NC.

NC Department of Transportation



Project Specifications

The City of Greenville urban stormwater control demonstration facility isa 1.75
acre excavated dry detention basin situated on a 3.5 acre site adjacent to the Tar
River. Basin depths range from 7.5' in the northernmost corner to 11.0' at the
inlet structure. The bottom of the basin has an average slope towards the outlet
of 1.25%.

For reasons of liability and to protect monitoring equipment, access to the facility
is controlled by way of a 6' high security fence. Vehicle access to the basin is
provided at two locations direectly off Third Street and West Conley Street. An
earthen ramp allows access to the bottom of the pond. In addition, a 12' access
road is provided around the basin perimeter. Lighting and electrical power have
also been provided to the site.

The primary design function of the facility is to capture 92.7% of the first 1/2" of
rainfall over the 200-acre urban watershed and discharge it, through a 6" orifice,
at a peak rate of 2.6 cubic feet per second (cfs). This corresponds to a rainfall
event just under the 2-year storm. Runoff volume exceeding 1/2" is discharged
over a 45' trapezoidal concrete spillway. Storage capacity of the pond at the
emergency spillway elevation is 7.76 acre-feet (338,026 cubie feet). The maximum
storage available is 11.1 acre-feet (514,008 cubic feet). This corresponds to the
peak storage required for the 100-year storm event. The peak discharge {ka}
during this storm is 382.18 cfs. The maximum time for the pond to draw down
after a major storm event is 74.75 hours.

The inlet structure for the basin consists of a 80' concrete pipe with a flared end
section and a 30-foot class "B" rip-rap apron. The outlet structure is a riser
barrel configuration consisting of a 4' x 30" CMP (corrugated metal pipe)
perforated riser connected to a 24" barrel with the 6" orifice plate attached. In
addition, the pond is equipped with 24" hand operated emergency sluice gate. If
required, the basin can be drained from the peak storage elevation in
approximately fifteen (15) hours by opening the gate.

Basin inflow hydrographs, which measure discharge into the facility over a given
time period for a specific storm event, provide a model of the watershed's runoff
characteristics by analyzing its surface and subsurface drainage elements. The
inflow hydrographs for the stormwater detention project were developed using
the Soil Conservation Service Method Quick TR-55 and computed using the
Haestad Methods Pond-2 computer program. The Soil Conservation Service has
developed a method for estimating storm runoff volumes from small urban
watersheds with various land use and surface cover characteristies. For each
watershed and storm event, a curve number (CN) is chosen as a parameter to be
used in computing the hydrograph. The curve number is an empirical rating of
the hydrologic performance of a variety of urban land uses with varying
percentages of impervious surface. Other parameters include time of
concentration and travel time. Time of concentration (T.) is the time it takes for

runoff to travel from the most distant part of the watershed to the point of
discharge into the pond. Travel time (T,) is the time it takes runoff to flow from

the outfall of a watershed subarea to the outfall of the entire watershed (the sum
of the flow times through each of the eight downstream subareas). T, should not

10



be confused with T.. For the computation of the inflow hydrographs, the 200-
acre urban watershed has been divided into eight subareas. Each subarea is
defined by natural topographic constraints and the existing structural drainage
network (piping, drop inlets, ditches, etc.). Details of the inflow hydrographs,
along with specific data on the subareas, are provided in Appendix A.

Storm routings, which compute incremental inflows, outflows and water surface
elevations during the duration of the design storm, were also calculated using the
Pond-2 program. Storm routings for the 2, 5, and 100-year design storm events
can be found in Appendix B.

A complete set of reduced scale construction plans are provided by Figure 3. A
project pictorial is contained in Appendix D.

11
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SUMMARY AND RECOMMENDATIONS

Summary

The City of Greenville Urban Stormwater Control Demonstration Project provided
a case study of the experiences of a municipal staff in the development, design,
construction and implementation of an urban stormwater best management
practice. Two agencies that will be involved in follow-up research at the facility,
the Water Resources Division of the U.S. Geological Survey and the Institute for
Coastal and Marine Resources at East Carolina University, were consistently
involved and consulted during the design and construction phases of this project.

Development of the City of Greenville's original project proposal was primarily a
staff function. Unanticipated personnel turnover and an unexpectedly high
appraisal value on the project property led to a delay of nearly eighteen (18)
months between proposal acceptance and project construction. However, once
construction started, it proceeded efficiently, and the facility was constructed in
less than four months.

To date, the BMP has performed satisfactorily, and no major problems in sampling
or monitoring have been reported by USGS and ICMR. Unfortunately, there has
been an incidence of vandalism, where the plastic pipe for the stage recorder in
the weir pool was damaged. This was corrected, however, and additional
security fencing has been erected to include the discharge outlet and weir pool.

The volume of surface litter and floatable debris captured within the pond has
been much greater than anticipated. After each rainfall event, Public Works
personnel must spend several hours in clean-up activities at the site. Although
this leads to increased maintenance responsibilities, it demonstrates the facility's
effectiveness in removing such debris. Furthermore, it illustrates the
tremendous volume of solid waste present in urban stormwater runoff, which
otherwise would be transported into the estuarine system.

Project Benefits

An immediate benefit upon completion of project construction was the improvement
of a littered, unsightly drainageway. This was welcomed by the Greenville
Housing Authority and adjacent property owners as a solution to a specific
problem. Project construction rectified a dangerous, ongoing erosion problem
and increased useable land area available to the day care center.

In addition to solving the erosion problem, The City's efforts toward
implementation of the Urban Stormwater Control Demonstration Project has
demonstrated the municipal government's commitment to the environment, and
serves as a successful example of federal, state, and local cooperation in
addressing river basin water quality issues. The project will prove its
effectiveness in the years to come by providing a platform for scientific research.
In addition to the water quality studies currently underway, the project can be
the basis for an analysis of urban sediment deposition, a study of the economic

16



impact of urban stormwater BMPs, a survey of citizen attitudes toward the BMP, a
study on the effectiveness of a watershed-based environmental education
campaign and litter control program, and a myriad of other projects related to
urban stormwater management. The project will also serve as a valuable resource
for other municipalities seeking to improve stormwater quality management.

Project Costs

Total costs for the planning, design and construction of the project are
approximately $194,000 (see Table 2). The APES grant provided $150,000 of the
total cost, while the remainder was provided through in-kind services. The City
was able to derive revenues of $15,000 from project construction by selling the
excavated soil to the county for use as fill material at the local solid waste
disposal facility. These funds will be used for ongoing maintenance of the facility
and to fund additional studies. A cost-benefit analysis will be undertaken to
ascertain the direct benefits to the citizens of Greenville. Such an analysis will
correlate the effectiveness of the facility in removing pollutants with potential
improvements in the health of commercial fisheries, recreational opportunities,
and other benefits from stormwater control at the watershed scale.

Recommendations

The U.S. Environmental Protection Agency (EPA} has developed extensive
regulations concerning the discharge of stormwater. These requirements are
likely to prove an expensive measure for local governments, and many
communities will be required to construct stormwater treatment facilities. The
City of Greenville Urban Stormwater Control Demonstration Project can serve as
model for other municipalities that will be required to develop structural solutions
to reduce urban nonpoint source pollution from commercial and industrial areas.
Because it is designed to control runoff at the watershed scale, this project can
help reduce the financial burden of implementing stormwater contirols by
spreading the costs over a large number of "users". Furthermore, this urban
stormwater BMP could prove an attractive infrastructure option when communities
establish a stormwater utility.

Implementing the model provided by the Greenville project will prove most feasible
when the BMP is designed during the planning phase for large industrial,
commercial, or residential projects, when land acquisition costs are less of a
factor. When potential BMP sites cannot be selected from publicly-owned lands,
municipalities can employ such techniques as transfers of development rights to
acguire the site.

In conclusion, the City of Greenville Urban Stormwater Control Demonstration

Project represents a technology that can be effectively adopted by mid-size and
large municipalities throughout the Atlantic Coastal Plain.
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TABLE 1

CITY OF GREENVILLE
URBAN STORMWATER CONTROL DEMONSTRATION PROJECT
COST SUMMARY

CATEGORY AMOUNT
DESIGN! $20,800.00
CONSTRUCTION
CONCRETE BLOCK 1,728.00
CONCRHETE 5251.88
ELECTRICAL SUPPLIES 123.32
EQUIPMENT RENTAL 19,126.88
FENCING 9,470.00
GRATE INLETS 1,069.15
LUMBER 817.25
MISCELLANEOUS 1,656.42
PHOTOGRAPHY 80.90
PIPE 19,098.58
SEEDING 2,625.00
STONE 7,420.97
TRUCKING 42.460.50
$110,928.87
CITY CONTRIBUTIONS TO CONSTRUCTION
DIRECT LABOR? 38,515.62
EQUIPMENT 21,261.11
FUEL 2,578.01
$62,354.74
GRAND TOTAL $194,083.61
TOTAL MANHOURS (APPROXIMATE)? 4,000

'Separate appropriation for consultant's design services; not part of grant funds.

2Statf contributions to site selection and design are not included.

3Manhnurs reflect direct labor contribution.
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Buick

TR=-55

S Version: S.44 S/N: 13215420018 Page 1
Feturn Fregquency: 10 yvears
TE-53 TABULAR HYDROGRAFH METHOD
Type :II Distribution
(24 hr. Duration Storml
Executad: 12-20—-19390 Q09:22:17
Watershed file: -——> C:\HAESTAD\FONDFACKM\AFES . MOP
Hydrograph file: —--» C:\HAESTADAPONDPACKMNAFES-10.HYD
Apes Stormwater Project - City of Greenville
Developed Conditions
*>>» Input Parameters Used to Compute Hydrograph <<<4
Subares ARES CN Fiz * Tt Precip. | Runoff Ia/p
Description tacr thrs) Chrsl CinJ H (in) input/usesd
Subarea #1 18.60 63.0 Q.79 0.10 &.00 : 2.18 I.2 « 20
Subarea #Z 37.00 EQ.D 1.00 0.10 £.00 : a2 L.22E o232
Subar=sa #Z 23.10 £1.0 0.350 0.20 .00 : Z2.01 I.21 .21
Subaresa #4 20, 00 e8.0 1.00 0.00: 6. Q0 i 2.62 1.1 .18
Subar=za #S 18.30 62.0 1.00 0. 00 &.00 : Z2.09 il . 20
Subarea & =5 42,30 53.0 0.735 0.00 E.00 H 1.34 23 23
Subarea #57 12.70 63.0 0.40 0.00 B.00 § 27T 145 i5
Subaresa # 15. 30 F9.0 0,40 0,00 £.00 : .92 1.27 2
* Travel time from subarez ocutfall to composite watershed ocutfall point.
I —— Subarea where user specified interpclation between Ia/p tables.
Total area = 201.40 acres or ©0.3147 sg.mi
FPeak discharge = 174 cfs
#%»>» Computer Modifications of Input Parameters <<<44
Input Values Founded VYalues Ia/p
Subarea jE= * Tt i #* Tt Interpolated Ia/p
Description thr thrl (hrl thri tYes/MNaol Messages
Subaresa #1 .66 .14 Q.75 G. 10 Yes o
Subaresa #2 o.83 .14 1.00 0. 10 Yes —
Subarea #32 0.399 .11 0,30 .20 Yes ——
Subarea #4 .84 0.09 1.00 Q.00 Yes —_—
Subarea #I .38 (913 1.00 0. 00 Yes o
Subarea #5 .54 o0 a8 T e Q.00 Yes e
Subarea %27 ) 0.38 01 0.40  0.00 Yes -
Subarea #B8 0.42 0.00 0.40 Q.00 Yes o

# Travel time from subarea outfall to composite watershed cutfall point.



Quick TE=5% Version: S5.44 §/N: 1315430018 Fage Z

Feturn Freguency: 10 years

TR—-SS TABULAR HYDROGRAFH METHOD
Type III Distribution
(24 hr. Duration Stormd

Executed: 12=-20-1930 Q9:22:17
Watershed file: —=—% C:\HARESTAD\FPOMDPACENAPES . MOF

Hydrograph file: ——3> C:\HAESTAD\FPONDFPACKMAPES—-10.HYD

Apes Stormwater Froject — City of Greenville
Developed Conditions

>>%% Bummary of Subarea Times to Peak <4<

Feak Discharge at Time to Feak at
Composite Outfall Composite Outfall

Subarea (cfs) thrsl
Subarea # 13 a 12.8
Subarea #2Z . 23 13.2
Subarea #3 Z8 1z2.8
Subaresa 4 24 13.0
Subarea #5 16 12.0
Subarea #5 27 1z2.8
Subarea ﬁﬁ#.Tm 23 12.5
Subar=a #8 15 2.5

Composite Watershed 174 12.8



Ruick TR=5Z

Version:

Hydrograph file:

Apes Stormuwater Project

S. 44

S/N:

1215420018

Feturn Freguency:

TE-SZ TABULAR HYDROGRAFH METHOD
Type III Distribution
Duration Storm?

(24 hr.

Executed:
Watershed file: —_—

12-20-1920

09:22:17

Developed Conditions

C:\HAESTAD\FONDFACK\AFES
——» C:\HAESTADNPONDPACKNAPES—10.HYD

Composite Hydrograph Summary (cfsi

FPage

. MOP

- City of Greenville

2

—

10 years

Subarea 110 11.:3 11.6 5 N~ 12.0 12.1 12.2 12.3 1z2.4
.Descripticon hr hr hr hr hr hr hr hr hr
Subarea #1 i 1 & 1 i 5 2 2 e &
Subarea #Z 1 1 1 1 i, 2 2 3 =
Subar=a #3 1 1 1 1 2 z < E 11
Subaresa #4 1 2 2 = 2 4 b= 7 10
Subarea #5 9] i 1 1 1 1 2 3 4
Subar=a #& 1 1 1 b 2 = 4 & 11
Subarea #8° 1 1 - 1 2 3 4 & 10 16 3
Subarea #3 Q L] o o 1 2 4 7 12
Total (cfs) & g 9 1z 135 22 33 o1 81

Subarea 2.5 12.6 1207 2.8 13.0 13.2 13.4 13. 13.8

Description hr hr hr hr hr hr hr hr hr
Subaresa #1 9 132 16 19 i3 5= 12 9 7
Subarea #Z 7 1.5 135 Z20 27 23 Ze 21 17
Subar=a #Z 17 Z3 27 28 22 16 L1 = 7
Subarsa #4 14 19 25 S0 a 32 26 21 16
Subarea #3 & 8 11 2 16 1&g 1= 10 8
Subarea #£& 18 = =4 =7 36 29 21 ig iz
Subaresa #5 [ o5 2a 20 16 10 7 5 4 4
Subarea &9 1S 14 3 11 7 5 4 3 =
Total (=fs) 111 1= 151 174 172 120 118 93 73



Quick TR-55 Version: S.44 S/N: 1215430018 Page 4
Return Freguency: 10 yvears

TR-S5 TABULAR HYDROGRAPH METHOD
Type 1II Distribution
(24 hr. Duration Storm)

Executed: 12-20-1990 09:22:17
Watershed file: ==> C:\HAESTAD\FONDPACK\AFES - MOF
Hydrcaraph file: ——2 C:\HARESTAD\NPONDFACKMAPES—-10.HYD

Apes Stormwater Froject — City of Greenville
Ceveloped Conditions

Composite Hydrograph Summary (cfs)

e T " S (S

_

Subarea 12,0 14.Z 14.56 15.0 13.5 16.0 16.5 17.0 178
Description hr hr hr hr hr hr hr hr hr
Subarea #1 & = = e 3 pC 2 2 2
Subarea #2 14 11 9 7 & =1 =1 4 e
Subarea #3 & S S 4 4 2 ) 2 2
Subarea #4 = 10 S 7 & S 4 4 pe
Subarea #S5 7 5 &+ 4 3 = 2 d p
Subarea #& 11 9 B 7 & =] -1 4 <
Subarea ﬁE’T 4 2 = 3 2 2 2 1 2= |
Subarea #B a3 - 2 2 2 2 2 1 1 i
Total (cfs) B 50 e =8 22 28 =24 20 18
Subarea 18.0 19.0 20.0 22.0 26.40
Description hr bhr hr hr hr
Subarea #1 2 1 1 1 O
Subarea #2 32 2 2 2 0
Subaresa #23 2 2 1 1 0
Subarea #4 i 2 2 =z Q
Subarea #2S 2 i ) 1 o]
Subarea HE = i 2 z (8}
Subarea #&° [ 1 1 1 1 0
Subarea #8 1 1 1 1 0
Total (cfs) 17 13 11 11 02

A=d



Cuick TRE-55 Version: S.44 S5/N: 1315420018 Fage S

e

FReturn Freguency: 1Q years

TRE—-3S5 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Duration Storm?

Executad: 12-20-1990 09:22:17
Watershed file: ——3 C:\HAESTAD\FONDPACKM\NAFES . MOP
Hydrograph file: --—» C:\HAESTADANPONDFACKMNAFES—-10.HYD

Apes Stormwater Project — City of Greenville
Developed Conditions

Time Flow Time Flow
thrsl tcfs? Chrsl (cfs)
1100 & 1a4.8 41
p i P § 7 i2.3 39
11.2 7- 15.90 28
11.3 2 15.1 a7
11.4 B 15.2 3
11.5 9 15.3 24
11.57 9 1S5.4 23
117 10 - 1S5 32
11.8 11 i5.6 21
il.9 12 15.7 =20
12.0 15 15.8 20
121 22 15.9 2
12.2 23 1€.0 =8
12.3 ot i6.1 27
Z.4 B1 16.2 2
12.5 ) ik 2 i£.32 26
2.6 139 1.4 .. 25
i 161 16.5 24
12.8 174 1€.6 23
12:9 172 16.7 Pt
12.0 172 16.8 2=
13,1 161 i6.9 21
13.2 150 17.0 20
13.3 124 171 20
2.3 118 17.2 19
b for O 1086 17:3 19
2.6 = 17.4 18
137 = 179 18
12.8 75 17.6 18
=g &9 17.7 18
14.0 = 17.8 17
14.1 a9 i 17
i4.2 55 18.0 17
14.2 S0 18.1 17
14.4 48 18.2 16
14.5 +4E 18.3 1€
14.8 4t 1i8.4 15
14.7 <3 18.5 135



Buick TR-ES Version: S5.44 S/N: 1315430018 FPage &
FReturn Freguency: 10 years

TE-SS TABULAR HYDROGEAFH METHOD
Type III Distribution
(24 hr. Duration Storm?

Executed: 12=20-1990: Q3:22:17
Watershed file: —-=3 C:\HAESTADANPOMDPACKEMNAPES . MOP
Hydrograph file: ——3»> C:\HAESTAD\PONDPACKNAPES—10.HYD

Apes Stormwater Project — City of Greenville
Developed Conditions

Time Flow Time Fliw
thrsd (-fs) Cthrs) (cfs)
i8.6 15 22, 10
18.7 14 Z22.5 10
18.8 14 22.6 9
i8.9 13 22,7 9
19.0 13 22.8 S
19.:1 13 22.9 =
19.2 1= 23.0 8
19.3 1z 23.1 = =
19.4 12 232 8
} ; 19.5 2 23. 3 7
19.6 1z 23.4 7
19.7 12 Z23.3 7
19.8 11 23.56 7
19.9 11 23.7 &
20.0 i1 23.8 &
20.1 11 23.9 &
20.2 11 24.0 =1
20.3 11 Z24.1 a
Z0.4 11 24.2 =
20.5 11 24.3 -
20.6 11 24.4 =
20.7 13 24.35 4
20.8 11 24,6 <+
20.93 11 24,7 4
Z21.0 7§ 253.8 3
21.1 11 24.9 3
21.2 11 Z29.0 3
21.3 11 2ol 2
1.4 11 25.2 2
21..5 i1 TR 2
21.56 11 5.4 2
i P 11 259.5 1
Z21.8 11 23.6 1
211 11 2507 1
220 11 29.8 1
2231 155 § s T (8]
Z22.2 10
22.3 10



Quick TE-53 Version: S.44 BE/N: 1313430018 Fage 1
Feturn Freguency: 25 years
TR—-S3Z TABULAR HYDROGEAFH METHOD

Type III Distribution
(24 hr. Duration Storml

Evecuted: 12—20=1930 O02:22:17
Watershed file: —=» C:NHAESTADNWFOMDRPACEMNAFES . MOP
Hydrograph file: ——* C:\HAESTADNFONDFACKMNAPES-ZS.HYD

fApes Stormwater Froject = City of Greenville
Developed Conditicons

Subarea AREA M Tc * T% Precip. I EREunoff Ia/p
Description Lacres) thrsl thrsl (iml i tin? input/used
Subaresa #1 18.60 E3.0 0.75 0.10 7.00 i .90 1,17 17
Subarsa #2 37.00 EC.0 1.00 C.10 7:00 i 2.60 I.13 .15
Subar=sa #3 25.10 &61.0 0. 50 0.20 . 7.00 i 2270 I.18 1B
Subarea #4 S0.00 £8.0  1.00 0. 00 7.09 H .41 I.13 18
Subaresa #I 18:3 2.0 1.00 0.00 7.00 i 2.80 1I.18 1B
Subaresa #& 1 42,30 S9.0 0.75 0.00 7.00 i 2:85F 1.2 - 20
Subarea #&£° 12.70 £3.0 Q.40 Q.00 7.00 | 2.591 1.13 213
Subarea #B 15.80 S55.0 0. a0 Q.00 7.00 | 2.t 1258 .23

¥ Travel Time from subarea outfall to composite watershed outfall peint.

I —— Subarea where user specified interpolation between Ia/p tables.

Total area = 201.40 acres aor 00,3147 sg.mi
Feak discharge = 240 cfs

-

wrrr Computer Modifications of Input Parameters <<{<{4

Input Yalues Fourded Values Ia/p
Subarea ; c #* Tk T #* Tt Interpolated Ia/p
Description Chrl Chr Chyr) Chy (Yes/MNo) Messages '

Subarea #1 0. E6 O, 14 0.75 .10 Yes =
Subaresa #2 .89 0. 14 1.00 Q.10 Yes Gk
Subarea #Z Q.5 .11 C.50 Q.20 Yes —
Subar=za #4 .84 .09 1.00 Q.00 Yes ==
Subarea #5 .82 Q.06 1.00 0. 00 Yes -
Subarea #& 0. E4 Q.00 0.75 Q.00 Yes e
Subarea $& 0.3 0.01 0. 40 0.00 Yes - :
Subarea #8 0.4z 0.00 0,40 0.00 Yes 2=

#+ Travel time from subarea outfall to composite watershed outfall point.



Quick

Feturn Frequency: 25 years

TR-55 Version: S.44 S/N: 1315420018 Fage 2

TR-SS TABULAR HYDROGRAFH METHOD
Type III Distribution
(Z4 hr. Duration Staorml

Executed: 12=20—1990 09123217

Watershed file: —-3 C:\HAESTAD\FONDFACEMAFES - MOF
Hydrograph file: --> C:\HAESTADNFONDFACKMNAFES-ZIZ.HYD
fpes Stormwater Project = City of Greenville

Developed Conditions

srrr Bummary of Subarea Times (o Peak <444

Feak Discharge at Time to Peak at

Composite OQutfall Composite Outfall
Subarea Ccfs) thrsl
Subarea #1 26 s 12.8
Subaresa #2Z i 40 132
Subarea #3 =3 12.8
Subaresa #4 46 12.0
Subarea #5 22 13.0
Subar=sa-36 =T 12.8
Subares # 3 23 SR
Subarea #8 21 12.5
Composite Watershed =240 12.8



Quick TR=-35 Version: S.44 5/N: 1313420018

Return Frequency:

TE—-S5S TABULAF HYDROGRAFH METHOAD
Type III Distribution
(24 hr. Duration Storm)

12=-20-1990 09:22:17
C:\HAESTAD\ PONDFACK\APES

Executed:
Watershed file: ==>
Hydrograph file:

Apes Stormwater ProJject - City of Greenville
Developed Conditions

Composite Hydrograph Summary (cfs)

————

—_—— =

. MOP
-=>» C3:\HAESTAD\ PONDFACK\ AFES-25.HYD

Fage 2
25 wyears

Subaresa

11.0 11.3 11.6 11.9 12, 12.1 12.2 Pad 2.4
Description hr hr he, hr hr hr hr hr hr
Subarea #1 1 1 i 2 2 3 = & =
Subarea #2 1 1 2 2 3 2 4 ra 7
Subarea 432 1 1 il 3 3 4 & 9 16
Subarea #<4 2 = b = 3 & 7 10 14
Subarea #5 1 1 1 Z 2 2 | 4 &
Subaresa #& i 2 2 3 4 - 7 14 18
Subarea #& | {:= 2 2 4 & 3 14 22 20
Subaresa #8 8] L 1 = 1 = 3 E {5 18
Tetal (cfs) g 12 14 21 27 as =i 79 118
Subaresa 12.9 12.6 12.7 12.8 12,0 13.2 12.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Subarea #1 13 18 23 26 ZE 21 135 12 9
Subarea #2 10 1S 21 =8 2B 40 2E 29 23
Subarea #Z2Z ; =4 22 27 =B 22 Z2 1S 11 3
Subarea #+4 Z0 27 =4 40 45 43 z4 ZE 21
Subarea #I =] iz 1 19 22 21 17 12 11
Subarea #& z8 33 48 53 S50 a3 23 22 17
Subarea %€ | 23 21 2 21 12 8 3 S 5
Subaresa #H2 21 21 18 15 9 7 S5 “ =
Total (cfs) 1S7 195 222 Z40 b 201 157 122 53



Buaich

TRE—3S

Subarea

Version:

Watershed file: ——%
Hydrograph file: ==

Fage 4

Feturn Frequency: 23 years

TR-35 TABULAF HYDROGRAFH METHOD

Type I1Il Distribution
(Z4 hr. Duratiocn Storml
Executed: I2=20=1930 Q923217

C:“HAESTADNWFONDFRACKN AFES - T1E0F
C:NVHAESTADNPONDRPACKEMNAPES—25.HYD

fpes Stormwater Froject — Lity of Greenvilles
Developed Conditions

Composite Hydrograph SBummary (cfs?

1 i6.0 16.9 17.0 17.5

Decscription B hr hr hr nr b Fr hr Ry
Subaresa #1 =) = ] < E3 2 3 z =
Subarea #2 13 14 12 9 a8 7 & o 4
Subar=sas #2 B8 7 & = = = a3 2 =
Subaresa #4 17 = 11 = 7 = =] e =
Subarea #5 3 7 & =] <k 3 = 2 2
Subarea #& o 12 11 {2 8 7 & 9 9
Subarea #5” [ = 4 4 3 c; 2 2 2 -2
Subarsa #2 4 - = 2 i3 2 z z 2 i
Total (cfs) 835 EE =B 47 41 24 30 =23 23

Subaresa 1i28.0 19.0 2,0 P ¢ 260

Descripticon br hr hr hr Fa
Subarea #1 2 = 1 1 0
Subarea #2 4 2 = 2 0
Subarea #32 = 2 2 1 Q
Subarsa #4 <+ 2 = 2 0
Subarea #35 2 2 1 1 ]
Subarea #5 = = = Z 0
Subarea ﬁﬁf-T 1 1 1 i 0
Subar=sa #3 1 1 1 1 2
Total (zfs) 20 17 14 13 0

A=10



Guick TR-SZ Version: S.44 S/M: 1315430018 ' Page S

o
Eeturn Freguency: 25 wyears

TR—S=Z TABULAR HYDEOGEAFH METHOD
Type III Distribution
(24 hr. Duration Storm)

Executed: 12-20-1930 09:22:17
Watershed file: -—-» C:\HAESTADMWPOMDPACKM\AFES -MOP
Hydrograph file: ——» C:\HAESTAD\PONDFPACKMAPES-25.HYD
AFpes Stormwater Project = City of Greenville
Developed Conditions

Time Flow Time Flow
thrs? tzfs) thrs) (cfs)
11.9 2 14.8 2
1.} 9 14.73 S0
11.2 11 150 47
11.3 1z 15,1 45
11.4 13 15.2 43 .
11.5 13 15.32 43
11.65 14 iS.4 2
11T 1& 15.5 41
11.8 135 15.6 40
11,9 21 157 =8
12.0 27 15.8 3
12. a5 15.9 25
12.2 S 16.0 =4
23 73 5.1 2
2.4 118 1€.2 22
n o 157 1€.32 =z
12.6 135 16.4 31
12.7 222 i16.5 20
12.89 240 16.6 =9
12Z.9 2328 16.7 2
1B3.0 235 1.8 27
13.1 218 1€.%2 2E
S 201 17.0 2
13.3 179 17 25
13.4 157 17.2 =4
135 120 17.3 =4
13:6 Iz 17.4 23
13.7 110 17.:5 22
=.8 99 17.6 z22
12.9 a9z YFaT 2
14.0 gs 17.8 21
14.1 73 17.9 2
14,2 72 18.0 2
14.32 E& : 18.1 2
14.4 = 18.2 19
14.5 El 18.2 19
14.86 =8 15.4 19
14.7 =3 18.5 13

A-11



Quick TR=-533 Version: S.44 S/N: 1315430018 Fage &
Eeturn Frequency: 25 years

TE-55 TABULAR HYDROEFAPH METHOD
Tyvpe III Distribution
(Z4 hr. Duration SEtorml

Executed: 12=-20-1990 ©5:22:17
Watershed file: —-=2> C:ZWHRESTADNFOMDFACEMNAFES . MOF
Hydrograph file: —-—> C:\NHAESTADWFPONDRACENAFPES—25.HYD

Apes Stormwater Froject — City of Greenville
Developed Conditions

Time Flow Time Flow
thrs) (cfsd thrsl tcfsl
18.6 18 224 10
ig.7 12 22.3 10
i8.8 ig 22, |
ig.3 17 Z22.7 =
19.0 17 2y =
19.1 17 2Z2.3 9
19. 2 1& 23.0 g
9.3 1& 23%1 g
19.4 i& 23.2 B
Bt Bl is PR 4
i9.6 15 Z3.4 7
19.7 15 22.9 7
9.5 15 Z23.6 7
19.49 14 227 (=]
20,0 i4 z23.8 =]
20.1 ig 232.9 =]
20.2 14 24.0 &
20.3 14 24.1 g
Z0.4 13 24.2 S
a0 B 1= 4.2 S
20.6 = Z4.4 4
e F g 13 24,3 <
20.8 13 Z4.6 4
0.3 3 24.7 4
2% 13 24.8 =
el e | bl 4.9 2
21.2 Iz 29.0 =
21.3 i 25.1 pe
21.4 i2 e g g
215 iz 253 2
21.6 12 25.49 =
L Py i b T o i
R = 1.} Z5.E 1
219 21 7o T 1
D2 11 Z25.8 1
223 11 # 25.9 Q
22 10

22.3 G

A-12



Quick TER-SS Version:

S.44 S/N:

1315430018
Return Frequency: 100 years

TR=55 TABULAR HYDRODGRAFH METHOD
Type III Distributicn

(24 hr.
Executed:
Watershed file: _—1

Hydrograph file:

Apes Stormwater

Subar
Descrip

——

12=-20—-1930
C:\HAESTAD\PONDPACK\AFES
-=5> C:\HAESTAD\FPONDPACK\AAFES—100.HYD

Duration Storm)

Ceveloped Conditions

039: 2

2117

Fage 1

« MOP

ProJject — City of Greenville

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

N

Precip.
tinJ

e e e e e e e e e e e T T T T e Em e e e

Subarea
Subarea
Subares
Subarea
Subarea
Subarea
Subarea
Subarea

=2 AFREA
tion (acres)
#1 185.860
852 37 .00
#3 2010
E 20.00
#2 15.30
HE 42.90
457 | 3.70
#2 1580

# Travel time from subarea outfall to composite watershed

Ta * T:
thrsl Chrsl
O. 78 0.10
1.00 Q.10
0.50 0.20.
1.00 Q.00
1.00 .00
5 Q.00
0.40 0. 00
0. 40 Q.00

i Runoff Ia/p

; tin? input/used
i 4.47 I1.12 .13
i 4,10 I.15 .15
H 4,22 I.14 .14
i 5.09 1.1 .10
! 4.38 I.14 .14
H 3.98 I.1S .15
i Ba.2l 11 «10
; 2.49 1.18 .1iB

cut fall point.

I — Subarea where user specified interpolation between Ia/p tables.

Total area

L

—— ——

= 201.40
Feak discharge =

acres ar

0.2147 sg.mi
386 cfs

72> Computer Modifications of Input Parameters <<4<<

Input Values REounded Yalues Ia/p
Subarea Tc * Tt Te * Tt Interpolated la/p
Description Chrd Chrl Chrd (R D tYes/Nod Messages

Subarea #1 0.EE 0.14 Q.73 Q.10 Yes e
Subarea #2 0.899 0,14 1.00 0.10 Yes -
Subaresa #2 0.59 0.11 0.50 20 Yes —
Subar=za #4 Q.84 .09 1.00 0.00 No Computed Ia/p .
Subarea #S Q.88 Q.06 1.00 Q.00 Yes -
Subarea 6 0.E4 0.00 0.73 Q.00 Yes ——
Subarea 8% | 0.2 0.01 0.40  0.00 N Computed la/p < . L.
Subarea #2 .42 0.00 0.40 C.00 Yes ——

. S e e . N S S S S S S . e s S NN N N S B S S S S S S o o

# Travel time from subarea ocutfall

to

A=13

composite watershed

outfall peoint.



Guick TR-S5 Version: S.44 S/N: 13215430018 Fage 2

—

Return Frequency: 100 years

TR=-5S TABULAR HYDREOGEAFPH METHOD
Type 111 Distribution
(Z4 hr. Duration Storm?

Executed: 2=20=1990 09:22:17
Watershed file: ——% C:\HAESTAD\FOMDFACKE\NAFPES « MOP
Hydrograph file: ——5 C:\HAESTADNPOMDPACKNAPES-100.HYD

Apes Stormwater Project = City of Greenwville
Developed Conditicons

wreh Bummary of Subarea Times to Psak €444

Feak Discharge at Time to Feak at
Composite Outfall Composite Outfall

Subarea tcfs) thrs)
Subaresa #1 4z . 12.8
Subarea #2 : E6 3.2
Subarea #2 El 12.8
Subarea #4 71 12.0
Subarea #I5 & 13.0
Subarea #E g3 i2.8
Subarea $&° =0 12,5
Subarea #8 =5 12.9

Composite Watershed =BE& 12.8

A=14



Buick TR-53 Version: S.44 5/M: 1215420018 Fage Z
Feturn Freguency: 100 years
TE=-55 TABULAR HYDROSGREAFH METHOD
Type III Distribution
24 hy. Duraticon Storm?
Executed: 12-20-1990 O09:Z22:17
Watershed file: -3 L:\HAESTADNPONDPACKENAFES . MOF
Hydrograph file: =--> C:\HAESTAD\FONDFACK\AFES—-100.HYD
Apes Stormuwater Froaject — City of Greenville
Developed Conditions
Composite Hydrograph Summary (cfs)
Subarea 11.0 113 11.E 11.%9 : S Kilk o 2.1 1Z.2 12.3 1Z2.4
Cescription hr hr hr hir 3| hr hr hr hr
Subaresa #1 2 el 5 < = & 7 10 15
Subaresa #2 2 = < = = & 7 3 12
Subarea H#2 = = - = g g 1 ig 2
Subarea #4 < i = g8 = 10 = 17 =3
Eubarea #5 1 P ) a8 < <L b Fi 1aQ
Subarea #& ) 4 = = 9 11 i 22 =4
Subarea ﬁj 3 3 4 7 10 15 22 ) 47
Subharea #3 1 1 Z 2 9 8 12 22 a2
Total (cfs) 18 23 21 43 o4 &3 =3 127 199
Subaresa 1205 12:86 12.7 12.8 13: 13.2 12.4 13.6 138
Description hy hr hr hr b hr hr hr hr
Subarea #1 = =1 =7 47 41 g2 23 17 2
Subarea #2 18 ZE 3 45 EZ EE =3 47 25
Subarea #3 38 51 bk &1 51 2 2 17 14
Subarea #4 =2 43 ] &3 71 (=t 851 =3 21
Subarea #5 15 20 el = ol 3 =2 27 21 16
Subaresa #& o &8 g2 g2 81 &1 E = == pred =
Subarea #6 . S0 47 = i 18 1Z i 8 7
Subarea %#E = =5 20 = B 10 g 7 &
Total (ofs? 252 =221 IEZ =85 279 213 244 1839 149

A=15



Buick TR-55

Subarea
Description

Subarea
Subarea
Subarea
Subarea
Subares
Subaresa
Subarea
Subarea

#1
#2
#32
H#d

#35

&G
gt |
8

Version:

Watershed
Hydrograph

Apes Stormwater Froject

S.94 S/N:

1315430018

Page 4

Feturn Freguency: 100 years

TR-5S TABULAR HYDROGRAFH METHOD

Type III Distribution

24 hr.

—_—

12-20-1950C
C:ANHAESTADNWFONDPACENAPES
: —» C:\HAESTAD\PONDFACK\NAPES-100.HYD

Duration Storm)

09122217

- City of Greenville

Developed Conditions

Total (cfs)

Subarea

Description

Subarea
Subarea
Subarea
Subaresa
Subaresa
Subaresa
Subarea
Subarea

Total (<

#1
#2
#3
Ha
#35
#E

s |

Composite Hydrograph Summary (cfs)

14.0 14.32 14.&
v b hr
11 9 =]
29 22 18
12 10 9
29 15 1.5
13 10 8
22 18 1S5

& & b
& - 5 <
124 g3 gz

15.5 16.0¢ o
h hr hr
=1 3 & i 3
12 10 9 4 &
74 E S 4 =
10 3 7 & 5
& pa < 4 =2
12 10 3 7 7
4 3 3 2 =
4 3 32 Pl 2
&1 =1 22 a2




CBuick TE-SS Version:

S.44 E/N: 12154320018

TR-55 TABULAR HYDROGRAFH METHOD

Twpe
(24 hr

Executed:

Watershed file: ——
Hydrograph file: -——>

Apes Stormwater Project

Fage =

Return Freguency: 100 years

III Distribution
. Duration Storm)

12-20-1930 03:22:17
C: \HAESTAD\FONDFACENAFES

- MOP

C: \VHAESTAD\PONDPACK\NAPES—-100.HYD

- City of Greenville

Developed Conditions

A-17

Flow
(cfsl

-
'

72
63
&7
EE
&4
£z
61
53
57
55
51
S0
48
a7
45
44
42
40
29
37
34

ana
]

b= o
el

a2
21
31
20
20

-
=

23

-
—

23



Buick TR=-53 Version: S.44 S/N: 13154320018 Fage &
FEeturn Frequency: 100 vears

TR-S5 TABULAR HYDROGRAFH METHOD
Type III Distribution
(24 hr. Duraticon Storm)

Executed: 12-20-1990 09:22:17
Hatershed file: ==> C:\HAESTAD\FONDFACK\AFES . MOF
Hydrograph file: ——» C:\HAESTAD\POMDPACK\APES-100Q.HYD

fpes Stormwater Froject — City of Greenville
Developed Conditions

Time Flow Time Flow
thrs? (cfs) Chrs) (cfs)
1.6 27 22. 15
13.7 27 229 15
12.8 26 22.6 i4
18.9 26 22.7 14
195.0 25 2z2.8 14
19,1 2 T2 13
19.2 prl- 23.0Q 13
19,32 24 251 iz
i9.4 23 23.2 12
195 23 23.2 11 =
19. 6 22 23 i1
9.7 22 23.9 11
i9.8 2 23.6 10
19.5 21 22.7 10
20.0 20 23.8 9
20.1 20 2.2 9
20,2 20 24,0 9
20.3 20 24.1 g2
20.4 19 24.2 g
20.5 19 24.3 7
20.6 19 24.4 7
207 19 24.3 =
20.8 ap= | 24.6 &
z20.9 i3 24,7 E
1.0 19 =24.8 b
< Bl | i8 29,92 S
21.2 18 29.0 -
21.3 18 25. 1 4
Z21.4 18 20«2 =
21.5 i8 25.23 =
21.6 18 25.49 2
21.7 \7 e T 2
21.8 17 25.6 2
21.59 17 237 1
22.0 17 rs 1
22l 17 : e s}
a2LE 16

2.2 16

A-18



Buick
FPlottad:

(%]

0}

[

TR-33

Version:
1Z2=20=12350

) =25
S I’ —————

I'

! * oy

: L

! *

' )

:

1

i

[]

1

[}

I

]

H

i

1

1

1

1

i

]

I

:

H

¥

L]

1

1

i

1

1

1

i

1

1

I

:

:

H

i

1

1

'I

H

1

!

|

i

l

:

:

H

L]

1

H

1

1

1

i

I

I

i

]

1
TIME
thrs}

File:

S.494 5/M:
1G:29: 00

1215430018

%
i
%
* .
=
&*
*
*
*
%
E h
*
* x
* »
* %
* %
5%
"
%
.
%

c:\haestad\vpondpack\NAPES—10 .HYD
c:\haestad\vpondpack\NAFES-25 .HYD

A-19

L

Bmax
Omax

200

o L] —
s o el

i74.0 cTs
240.0 cfs



Quick TR-55 Version: S.44 S/N: 1215430018
Plotted: 12-20-1990 10:Z26:30

Flow (cfs)
G 40 =[] 120 160 =200 =40 289 320 360 400 440

I ! p— Foass

- %

i
[y
L]
I
|

i ey S i et~ B o2, 3
*
=

*
H

*
"

|
*
=

.
B
(8]
|
*
£

TIME
Chrsi

# File: c:\haestad\pondpack\NARPES—-25 .HYD Qmax
¥ File: c:\haestad\pondpack\APES—-100.HYD Bmax

=40.0 cfs
286.0 cfs

nn

A=20



Suick TRE-25 Ver.S.44

Executed: O0B:18:22 lZ2=-20—-1990

Apes Stormwater

S5/M: 1215420018

Froject

City of Greenville

Developed Condition CN's

FEUNOFF CURVE MNUMEBER DATA

Composite Area: Subaresa #1

SURFACE DESCRIFTION

Residential (1/4 acrel
Commercial

COMFOSITE AREA
Dcmpagﬁte_ﬂfeé: Eyharea 22

SURFACE DESCRIPTION

AREA

facres)
17..30
1.3240

FL

ARES

tacres)

Fesidential {(1/4 acrel
Open, Falr Condition
School

COMFOZSITE AREA

Composite Are=ea: Subarea #32

SURFACE DESCRIFTION

Eesidential (1/4 acre)

COMPOSITE AREA

A=21

_— 25

(2 Subareas)

v [T
v O
"o
~
m
L



Buick TR—-22 Ver.o.44
Executed: 08:18:32

S/M: 1215430013
12-20-1990

Composite Area: Subaresa #4

AREA M
SURFACE DESCRIPTION Cacres)
Fesidential (1/4 acred 20.70 &1
Commercial 7.80 g3
Open, Fair Condition 1.50 43
COMPOSITE AREA ——> 20.00 67.7 ¢ EB
Composite Aresa: Subarea #3
- AREA CN
SURFACE DESCRIPTION tacres)
Fesidential Cl1/4 acred 14.10 &1
Commergial 1.20 85
Open, Fair Condition 2.20 49
COMPOSITE ARER ——3 i8. 20 EZ. <4 ¢ &2
Composite Area: Subarea #6 i
AFES CiN
SURFACE DESCRIPTION facres)
Fesidential (1/4 acrel 22.00 &1
School 1.40 g9
Open, Fair Caondition .50 43
COMPOSITE AREA ——3 4Z.90 9.3 t =9
Composite Area: Subarea #7
AREA Ch
SURFACE DESCRIPTION lacres)
Eesidential (1 acred 7.20 S
Commercial .30 893
COMFOSITE ARER ——-—3 132,70 E2.0 ¢ &9



Cuick TE-Z5 Yer.S.4dd

Executed: 08:18:32

S/N: 1215430018
I2=20=1990

Composite Area: Subaresa #2

SREL N

SUREFACE DESCRIFTION tacres)
Fesidential (1 acrel 14.10 S1
Commercial 1.70 89
COMPOSITE AREA ——=3 15.80 e

A-23



Buick TR-SS Ver.S.44 S/M: 13154320018
Evecuted: 0B:18:32 12=20-1390

fpes Stormwater Froject
City of Greenville
Developed Condition CM's (8 Subareas)

RUNOFF CURVE NUMBER SUMMARY

= = s omom o omom o= ow = oo owmommomomowowom oW
= & B omoE EoEoE B & = F = @8 8 8 B B S @B 8 % 8 B N B P @@

Subares Bres CN
Descripticon Cacres] tweighted?

Subarea #1 18.E0 &3
Subarea I 27 .00 &0
Subarea #3 25.10 el
Subaresa #4 S0.00 &8
Subarea #I ' 12.20 &2
Subar=ss #& 42.390 o9
Subarea #7 13.70 &9
Subarea #3 15.80 = oo

A=24



Quick TR-53 Ve
Executed: Q83:0

D.aa 5/NMN: 1215430018

i2=20-=1330 z:Mhaestad\pondpackM\NAFPES—10,.TCT

) R
O
i

Apes Stormwater FProject — City of Greenville
Developed Condition To's (8 Subareas)

Tc COMPUTATIONS FOR: Subarea #1

SHEET FLOW C(Applicable to To anly)

S=gment ID _ A
Surface descripiion Short Grass
Manning's roughness coeff., n 0. 1500
Flow length, L (total <€ or = IZ002 fi 150.0
Two=wr 2Z4=hr rainfall, FZ in &4, 000
Land slope, S TESTE 0. 0030
0.8
L0077 % (nxl)
F o= msreemrsrssrenreT hrs 0.43 = .43
0.5 0.4
P2 ®* =
SHALL OW COMNCENTRATED FLOW
Segment ID E
Surface tpaved or unpaved)? Faved
Flow length, L t o . 0O
Watercourse =lape, s i 0.0015
. g5
Avg.VW = Lsf * (s} ft/s Q.7873 T - :
whera: Unpaved Csf = 16. 1345
Faved Csf = 20.328%
T =L / (280050 hrs 0,19 = O.1%
CHANMEL FLOW
Segment ID E
Cross Sectional Flow Area, a sg. Tt 2. 14
letted perimster, Fw ft 6.28
Hydraulic radius, r = a/PFw Tt 0.300
Channel slopes, s i g G. 0040
Manning's roughness coeff., n Q,.0130
LS 1/2
1.42 =+ r * =
o o e e ft/s 4.5665
al
Flow length, L . ft &00
T =L / (3EQ0xV) hrs 0.04 = 0.04
TOTAL TIME C(hrs? .66

A=25



Buick TR-25 Ver.S.d44
Executed: 08:032:01

S/N:1315430018
12-20-1330

Apes Stormwater Project — City of Greenville

Developed Condition Tc's (8 Subareas)

Te COMPUTATIONS FOR: Subareas #2

SHEET FLOW (Applicable to Tc only)
Segment ID ' fu
Surface description Short Grass

Manning's roughness coeff., N 0. 1500
Flow length, L (total < or = 32002 Tt 225.0
Two—yr 24—hr rainfall, P2 in . 000
Land slops, = ft/ ¢ 0. 0020
.8

L0007 * (n*l)

T B SR e hrs O.70
0.5 .
P2 * 5
EHALLOW CONCENTRATED FLOW
Segment ID B
Sur face {(paved or unpavedl? Faved
Flow length, L ft 300.0
Watercourse slope, = ftrfe Q.0017
B 0.5
Avg.V = Csf # (=5) =E IR E ft/s 0.8282
where: Unpaved Csf = 16.13245
Faved Csf = 20,3282
T = L / {38Q0%Y) hrs .10
CHANNEL FLOW
Segment ID c
Cross Sectional Flow Area, a sq. ft .1
Wetted perimeter, Pw E &.28
Hydraulic radius, r = a/Pw ft 0. 500
Channel slaope, s fLif it 0. 0025
Manning's roughness coeff., n 0.0130
2/3 142

1.4 * r * =

V= - ft/s Z.6102
n
Flow length, L ft 1200
T =L / (3EQ00xV) hrs 0.09
TOTAL TIM

A=26

ITI"

c:Zhaestad\pondpack\AFES—10.TCT

070
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Buick TE-3I5 VYer.S.d44 E/MN: 1215430018
Esecuted: 03:03Z:01 1Z2=-20—-1990

fpes Stormwatesr Froaject — City of Gresnwville
Developed Condition To's (3 Subareas!)

Tz COMPUTATIONS FOR: Subarea #3

SHEET FLOW {(Applicable to Tc onlyl

Segment ID _ &
Sur face description Short Grass
Manning's roughness coeff., n Q. 1300
Flow length, L (total < or = ZS00J ft 150.0
Two=yr Zd4=-hr rainfall, PZ in &, OO0
Land slop=, s it/ 1% 0. 0050
0.8

007 % (o*LD

T = ————————— hrs 0.5
0.5 Q.4
P2 * =5

SHALLOW CONCENTRATED FLOW

Segment ID B
Sur face (paved or unpaved)? Fawved
Flow length, L ft 450.0
Watercourse slope, s 8 e 0.0010
i gus
i Avg.Y =" Csf * (=] ft/=s 0.5428
wherea: Unpaved CsT = 1&5.1345
Fawved Csf = 20,3282
T =L / (2600%Y) hrs 113

CHANNEL FLOW

Segment ID o
Cross Secticnal Flow Area, a sg. Tt 1.77
Wetted perimeter, Fw ft 4.71
Hydraulic radius, v = a/Pw 5 0.Z76
Chamnnel slope, = v il 20 0. Q08D
Manning’s roughness coetf., n 0.0130
=5z 1/2
1.49 * P * =5
Wis e e e ft/s £.6233
n
Flow length, L Tt 730
T =L / (3500%Y) hrs 0.03

TOTAL TIME thrs

A=27

AT

cihvhaestadipondpackVAFES-10.TCT
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Buick
Executed:

TR=3% Ver.S.44
0B:0Z2:01

S/N: 12134320018
12=20~1990

c:\haestad\pondpack\APES-10.TCT

fpes Stormwater Project = City of Greenville

Developed Condition Tc's

Tc COMFUTATIONS FOR:

SHEET FLOW (Applicable to Tc only?

(8 Subareas)

Subare=sa #4

Segment ID &
Surface description Shart Grass
Manning's roughness caosff., n 0. 1300
Flew length, L (ftotal < or = 32000 ft 00,0
Two=yr 24-hr rainfall, F2 in <, 000
Land slope, s ft/it 0.002ZE
Q.8
L0007 #* (n=EL)
T B ——————— hrs 0.80 = 0,80
0.5 O.4
PZ ®*= 5
SHALLOW CONCENTRATED FLOW
Segment ID B
Sur face (paved or unpaved)? Paved
Flow length, L b £ 400.0
Watercourse slope, s fLt/TE 0, 0200 ;
i Q.5
Ava.V = Csf # (s} ft/s 2.8748
where: Unpaved Csf = 16. 1248
Faved Csf = 20,3282
T =L / (IEQO=V) hrs 0.04 = Q.04
CHANNEL FLOW
Segment ID c
Cross Sectional Flow Area, a sg. ft .14
Wetted perimster, Fw ft &.28
Hydraulic radius, r = a/Pw ft 0.500
Channel slope, = ft/ 1t Q.0150
Manning's roughness coeff., n 0.0130
=53 1/2
1.4 = r * g5
V= ————— —— ft/s g8.8420
n
Flow length, L ft 22
T =L 7/ (S600%V) hrs 0.01 = 0.01
TOTAL TIME cChrs) o =

A-28



Quick TR=-53
Executed: 08:032:01

SH

Ver .S.44 S/N: 1315420018

12=-20-1520

c:\haestad\pondpack\AFES-10.TCT

fApes Stormwater Froject = City of Greenville
Developed Condition Tc's (B Subareas)

Te COMPUTATIONS FOR:

=T
=l

FLOW (Applicable to Tc only)

Subaresa #IZ

Segment 1D )
Surfacez de=scription Short Grass
Mannina’s roughness coeff., n 0.1500
Flow length, L (total £ or = 200) it 200.0
Two—yr Z4-hr rainfall, P2 in 4. 000
Land slope, s T/ fE C. 0024
0.8
SO0O7 % (=l
T = ——————eeea———— hrs 0.99 = .39
Q.5 Q.4
PZ * g
SHALLOW CONCENTRATED FLOW
Segment ID B
Surface (paved or unpavedl}? Faved
Flow length, L ft S00.0
Watercourse slope, s ftr/1% C.0010 .
N 0.5
Avag.V = LCsf * (s) ft/s -~ 0.6428
where: Unpaved Csf = 15.13245
Faved Csf = 20.3282
T =L /7 (3E00#V) hrs Q.22 = 0,22
CHANMEL FLOW
Segment ID e
Cross Sectional Flow Area, a sq. Tt =. 14
Wetted perimeter, Fw Tt £.28
Hydraulic radius, r = a/Pw ft 0.500
Channel slope, s ft/ft Q.0160
Manning’s roughness coeff., n 0.0230
2/3 142
1.42 = r * =
W e e R e e e ft/s S. 1622
in]
Flow length, L ft 1330
T =L / (3EQ00=V) hrs 0.07 = Q.07
TOTAL TIME (hrs) 0.88

A-29



TR=25 Ver.I.44
03:03:01

Guick S/M

Executed:

s 11 =
s

I2=-20=1298

420018

c:NhaestadvpondpackMNAFES—-10.TCT

Apes Stormwater Project = City of Greenville

Developed

T

Condition

COMPUTATIONS FOR:

Te's (8 Subareas?

Subaresa #&

SHEET FLOW (Applicable to Toc anlyd

Segment ID

Surface description
Manning's roughness coef
Flow length, L (total <
Twa—%y Z4—hr rainfall,
Land slope, =

f
i
P2

a.8
LOOF7 % (n*L)

SHALLOW COMNCENTRATED FLOW
Segment ID

¥

¥

Surface (paved or unpavedi?’

Flow length, L

Watercourse slope, =
= o
Avg.V = Csf * (s~ —
where: Unpaved Csf = 1&
Faved Csf = 20
T = L / (328002
CHANNEL FLOW

Segment ID

Cross Sectional Flow Aresa,

Fw
r

Wetted psrimeter,
Hydraul ic radius,
Channel slope, =

a/Pw

(] =

&

Manning’s roughness cosff.,

=/3 1.2
I.49 = E
L et e
n
Flow length, L
T = L # (SO0

fal
Short Grass
n G 13500
2007% ft 200.0
in &, D00
TE/ 1Tt 0. 0080
hrs .51
B
Faved
ft S00.0
f£t/ft 0. 0080
ft/=s 1.574%
45 :
gz
hrs 0.03
E
sg. Tt =.14
ft &.28
f 0,500
fErTE Q.D1TD
r 0.0130
ft/s S.4141
ft 1250
hrs 0. 04
TOTAL TIME thrs)

A=30



TRE—-53 Ver.o.44
0g:032: 01

Cuick

Exacutad: 12-20-1390

Apes Stormwater

T

SHEET FLOW (Applicable to Tc onlyd

Segment ID

Surface description
Manning'=s vroughness coeff.,
Flow length, L f(total < or
Two—yr Z4—hr rainfall, FZ
Land slope, s

A

o.8
0T % (ni%l)
.5

Pz

0.4

* =1

SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpawvedl?’
Flow length, L

Watercourse slope, s

= 0.
CsT * rsl
Unpawved Csf
Fawved Zsf

Avg.V
where:

I

=0

e -

r =L / (ZSe00%V3

CHANNEL FLOW
Segment ID
Cross Sectional Flow Ares,
Wetted perimster, Pw
Hwdraulic radius, r
Channel slope, s
Manning?s roughness coeff.,

a

= a/Fw

"“.'f"__"
oy |

16.13%
2292

r

S/N: 1315430018

c:\haestadhpondpack\NAFES-10.TCT

Project

COMFUTATIONS FOR:

oo

A-31

= City of Greenville
Develaoped Condition To's

Subarea &7

&

Short Brascs

fx
in
i A

hrs

ft
ft/ft

ft/s

hrs

sq. ft

ft

71

0. 1500
200.0
4,000

0.0Z200

0.25

B

Fawved

&00.0
0. 0200

Z2.8748

L]

1.77
4,71

0. 37

0.0Z00
0. 0230

+.7710

1100

Q.06

TOTAL TIME cChrs)

8 Subar=as)

e
& o el

Cr

0. 086



Cuick TE=-S5 WYWer.S.44 S/N: 1315430018
Executed: 0B:03:01 12=20-1930 c:\haestad\pondpack\AFES—-10.TCT

Apes Stormwater Project — City of Greenville
Developed Condition Te's (8 Subareas)

Te COMPUTATIONS FOR: Subarea #E

SHEET FLOW tApplicable to To only)

Segment ID _ A
Surface description Short Brass
Mannina's roughness coeff., n 0.1300
Flow length, L ttotal <€ or = 300) ft 300.0
Two—yr Zd4—hr rainfall, FZ2 in 4.000
Land slope, s fe/ft 0. 0200
0.8

007 ® (n*L)

A I i hrs 0.3 =, e
0.5 o.4
Pz * =
SHALLOW CONCENTRATED FLOW
Segment ID _ B
Sur face (paved or unpaved)? Faved
Flow length, L it 204.0
Watercourse slop=s, = . ft/ft Q. 02040
) 05
Bvg.V = Cs7 % (g5} ft/s =.8748 - ==
where: Unpaved Csf = 156,.13245
Favad Csf = 20,3282
T =L / (3600%xU) hrs Q.03 = 0.0Z2
CHANNEL FLOW
Segment ID B
Cross Sectional Flow Arss, & sg. ft 2.14
Wetted perimeter, Puw ft &.28
Hydraulic radius, r = a/Fw it 0.3500
Channel slope, = ft/ft 0. 00830
Manning's roughness co=ff., n 0.0130
2/2 142

1.49 =~ * =

R A e e - it/s E.4SB0
n
Flow length, L Tt 200
T = L / (Ze00%Y) hrs 0. 0 = 0.04
TOTAL TIME {(hrsl 0.42

A-32



Quick TR=5% Ver.S.44 S/MN: 1315420018
Executed: 08:03:01 12=20-1990 c:Zhaestad\pondpack\AFES-10.TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-S5S5 Methods)
Apes Stormwater Project — City of Greenville

Developed Condition Toc’s (S Subareas)

Subarea descr. Tec or Tt Time Chrs)

Subarea #1 Tz Q.66
Subarea #2 Tc 0.82
Subarea #2 Te 0.59
Subarea #4 Tec : 0.84
Subarea #3 Tc 0.88
Subarea %6 T 0.64
Subarea #7 Tc = 0.38
Subarea #8 ' Te .42

A-33



Buick TR-55 Ver.S.44 S/N:1321
Executed: O0B:07:Z2S 12=-20-1330

Apes Stormwater Project — City of Greenville
Developed Condition Ti's (8 Subareas?

Subarea: Subarea #1 LEMETH VELRBCITY TIME
DESCRIFTION tfest) (ft/sec) minutes hours
42" THMP from node QO to node 1 200 S9.90 Q.3 = 0.01
42" CMF from node 1 to node 4 910 S.EQ 2.7 = 0.05
42" CMP from node 4 to node S 575 B.00 1.2 = 0.02
48" CMP from node S to node & 200 9. 60 0.2 = 0.01
42" CMP from node & to node 7 880 5.90 2.9 = 0.04
42" CM/RCFE from node 7 to node 8 200 S.70 Q.68 = 0.01
42" RCP from node 8 to node 9 =25 1Z2.40 .4 = 0,01
42" RECP from node 9 to node 10 b - &.70 0.1 = 0.00
42" CMP from node 10 to node 11 ° 40 15.50 0.0 = 0.00
minutes houfrs
_ TOTAL Tt ———3> 8.4 = 0.14

Subarea: Subarea 2 LENGTH VELOCITY TIME
DESCRIPTION {fe=st) tft/sac) minutes hours
42" CMF from node O to node 1 300 L 9.90 0.5 = 0.01
42" CMP from node 1 to node 4 210 S.60 2.7 = 0.05
42" CHMP from node 4 to node S =7 8.00 1.2 = 0.02
48" CMP from node S to node & 200 9.60 2.2 = 0.01
42" CMP from node & to node 7 880 S5:90 2.3 = 0.04
42" CM/RCF from node 7 to node 8 200 S.70 .6 = 0.01
4Z" RCP from node 8 to node = 275 1Z.40 0.4 = 0.01
42" RCFP from node 2 to node 10 = &.70 0.1 = Q.00
42" oMP from niode 10 to node 11 40 15.50 0.0 = 0.00
minutes hours
TOTAL Tt ———> 2.4 = Q.14

A-34



Buick TR-3S Ver.S.44 S/N: 1213430018

Executed: 0B:Q7:Z25 1 Z=20=1900)

Subaresa: Subarea #3 LEMGTH VELOZITY TIME
DESCRIPTIOCN {fest) Cft/isac) minutes hours
47 CMP from fAcode 2 ta poda 4 450 S.ED 1.3 0. 22
42" CMF from node 4 £o node S i P 2. 00 1.2 = 0.0z
42" CMP from node T %o node £ 200 S.E80 0.2 = G.01
47" CMP from fode & to node 7 220 i 1) 2.2 = 0.04
a4zt PMARCE from onode 7 to node 8 200 ki g f 5 0.6 = 0.0l
42" RSE from node 2 to node 2 2735 12.40 0.4 = 0.01
42" TP fram node 2 +0 node 10 =5 E. 70 .l o= Q.00
42" CHMF from node 10 to pode 11 a0 1550 0.0 = 0.00
minutes hours
TOTAL T =——=3> B.o = .11

Subaresa: Subarsa #4 LEMETH VELOCITY TIME
DESCRIFTION (fe=t) (ft/sec) minutes hours
47" ZMP from node 4 to node S ' 570 B.oOd 1.2 = G.02
483" CHME from node S to node & 200 3.60 8.3 = .01
12" CMF from node & to node 7 220 .30 2.2 = 0,04
42" CH/ARCP from node 7 to node 8 200 5.70 0.6 = .01
42" RCP from node 8 to node 2 279 12,40 .4 = 0,01
42" RECP from node 9 to node 10 bt .70 R = G.00
47" CHME from node 10 to node 11 40 15.50 0.0 = Q.00
minutes hours
TOTAL Tt ——=2 e = Q) 0

Slbarez: Subar=a %2 LENGTH VELOCZITY TIME
DESCRIFTION {fest) (ft/sec) minutes Rour s
42" CMP from node & o node 7 280 SEge 2a5 O. 04
42" CMARCE froam mode 7 to node 8 200 5.70 0. = 0,01
42" RBCP fram node B o node 9 275 12,40 .4 = .01
20 RIZE fram noede 2 te node 10 =] E.70 0.1 = 0,00
12" CMP from node 10 teo node Lt 40 1550 Q.0 = 0,00
minutes Rours
TOTAL Tt ———> 3.6 0.06

A=35



Quick TR-ZS Ver.S.44 S/N: 1215420013

Ezecuted: 08:07:2S 12=-20-1990
Subaresa: Subarsa #& LEMNGTH VELDCITY TIME
DESCRIFTION fest) (ft/sec) minutes haours
Outfalls at design point 0 Q.00 0.0 = Q.00
minutes hours
TOTAL TE ——=3 Q.0 = O.00
Subarea: Subarea #7 LEMGTH VELOCITY TIME
DESCRIFTION (fest) (ft/oec) minutas hours
42" RCP from node B to node 29 27a 1Z.40 Q.4 ‘= 0.01
42" RCF from node 2 to node 10 =3 E.70 .1 = 0,00
42" CMP from node 19 to node 11 <40 15.50 0.0 = 0,400
minutes hours
TOTAL Tt ——> .S = 0.01
Subarea: Subarea #E8 LEMETH VELOCITY TIME -
DESCRIFTION (feest) (ft/sec) minutes hours
Outfalls at design point = & o - Q.00 0.0 = 0.00
minutes hours
TOTAL Tt ———> 0.0 = 0.00

A-36



Cuick TR-S5S

Executed: 0B:07:Z=35 12=26—13930

Mer D, dd SNz 1215430013

SUMMARY SHEET FOR Tc

(Solwved for

Time using

fpes SEtormwater Frogect

Deval opead

Subaresz
Subarea
Subarea #3
Subarea
Subares
Subarea
Subarea
Subar=sa

A=37

Condition

ar Tt COMPUTATIOMS
ngth

T
Langth/Velocity?

- ity of Greenwville
Tt's (8B Subareas?

Time (hrs!
o.1d
.14
o 8y o |
0. 09
0.0&

Q. 00
S0.01
Q.00






APPENDIX B

STORM ROUTINGS

APES STORMWATER FROJECT

CITY OF GREENVILLE, N.C.

MAY 8, 1991

McKim & Creed Engineers, P.A.
201-C Fire Tower Road
P. 0. Box 3371
Greenville, NC 27836




POND-2 Version: 5.15 S/N: 1295130016 Page 1
EXECUTED: 01-23-1991 15:56:57

dkkkhkdhkhkhhkhkkthhhhhhbhhhkhrkkhhktrd ok hhhhhhhhhhhhhr

APES Stormwater Project - City of Greenville
TWO-YEAR STORM EVENT

& o * %
L O O

R R RS R L T O Y T T T R L T arara.

Inflcew Hydrograph: c:\haestad\pondpack\APES-2 .HYD
Rating Table file: c:\haestad\pondpack\APESORF .PND

====INITIAL CONDITIONS----—

Elevation = 13.00 ft

outflow = 0.00 cfs

Storage = 0.00 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

ELEVATION| OUTFLOW STORAGE 25/t 25/t + 0
(£E) (cfs) (ac=£ft) (cfs) (cfs)
132.00 0.0 0.000 0.0 0.0
14.00 0.9 0.040 3.9 4.8
14.25 1.0 0.078 7.5 8.5
14.50 Tl 0.132 12.8 13.9
14.75 1.2 0.207 20.0 21.2
15.00 1.3 0.305 29.5 30.8
15.25 l.4 0.429 41.5 42.9
15.50 1.4 0.583 56.4 57.8
15.75 1.5 0.769 T74.5 76.0
16.00 1.6 0.992 96.0 87.6
16.25 1.6 1.240 = 120.0 121.6
l6.50 1.7 1.499 145.1 146.8
16.75 1.8 1.770 171.3 173.1
17.00 1.8 2.053 198.7 200.5
17.25 1.9 2.349 227.4 229.3
17.50 1.9 2.658 257.3 259.2
17.75 2.0 2.980 288.4 290.4
18.00 2.0 3.315 320.9 322.9
18.25 2.1 3.659 354.2 356.3
18.50 2.1 4.008 387.9 390.0
18.75 2.2 4.361 422.2 424.4
19.Q0 2.2 4.720 456.9 459.1
19.25 2.3 5.083 492.0 494.3
15.50 2.3 5.451 527.7 530.0
19.75 2.4 5.824 563.7 566.1
20.00 2.4 6.202 600.3 602.7
20.25 2.5 6.584 637.4 639.9
20.50 2.5 6.972 674.9 677 .4
20.75 2.5 7.364 712.9 715.4
21.00 2.6 7.762 751.3 753.9
21.25 19.6 8.164 790.3 809.%

T — —— o e e e e




EXECUTED 01-23~1951

DISK FILES: APES-2 .HYD
GIVEN POND
ELEVATICN| OUTFLOW

(£L) (cfs)
21 50.8
21.75 91.0
22.00 138.5
22 192.3
22 251.86
22.75 31s.1
22.00 385.1

15:56:57

; APESORF .PND

DATA

STORAGE
(ac—-£ft)

——

Page 2

INTERMEDIATE ROUTING

2
(

_———

COMPUTATIONS
s/t 28/t + 0
cfs) (cfs)
829.8 880.6
BES.7 960.7
910.1 l048.6
951.0 1143.3
992.4 1244.0
1034.3 1350.4
1076.7 1461.8

Time increment (t) = 0.250 hrs.

B~3

_——— e ——— —




POND-2 Version: 5.15 S/N: 1295130016

Page 3
EXECUTED: 01-23-1991 15:56:57
Pond File: c:\haestad\pondpack\APESORF .PND
Inflow Hydrograph: c:\haestad\pondpack\APES-2 .HYD
OQutflow Hydrograph: c:\haestad\pondpack\oUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 23/t - 0 25/t + 0 OUTFLOW |ELEVATION
(hrs) (cfs) (cfs) (cfs) (cfs) (cfs) (£t)
11.000 0.00 = 0.0 0.0 0.00 13.00
11.250 0.00 0.0 0.0 0.0 0.00 13.00
11.500 0.00 0.0 0.0 0.0 0.00 13.060
11.780 1.00 1.0 0.6 1.0 0.19 12.21
12.0040 2.00 3.0 2.3 3.6 0.68 13.76
12.250 2.50 11.5 11.6 13.8 1.10 14.49
12.500 36.00 45.5 54.3 57.1 1.40 15.495
12.750 59.50 95.5 l46.3 149.8 1.71 16.53
12.000 65.00 124.5 267.0 270.8 1.94 17.59
13.250 55.50 120.5 383.3 387.5 2.10 18.48
13.500 44.00 99.5 478.2 482.8 2.27 19.17
13.750 33,00 77.0 550.5 555.2 2.37 19.67
14.000 28.00 61.0 ; 606.6 611.5 2.42 20.06
14.250 23.00 51.0 652.6 657.6 2.50 20.37
14.500 21.00 44.0 691.6 696.6 2.50 20.63
14.750 20.00 41.0 727.6 732.6 2.54 20.86
15.000 18.00 - 38.0 753.3 765.6 6.13 Z21.08
15.250 17.00 35,0 762.2 788.13 13.04 21.15
15.500 1&6.00 33.0 764.9 795.2 15.14 21.18
15.750 15.00 21.0 765.2 795.9 15.36 21.19
16.000 14.00 29.0 764.6 794.2 14.84 21.18
16.250 12.50 26.5 763.3 791.1 13.87 21.17
156.500 11.00 23.5 761.6 786.8 12.58 21.15
16.750 11.00 22.0 760.4 - 783.6 11.62 21.13
17.000 11.00 22.0 759.9 782.4 11.24 21.13
17.250 10.50 21.5 759.5 781.4 10.94 21.12
17.500 10.00 20.5 759.0 780.0 10.52 21.12
17.750 9.50 18.5 758.4 778.5 10.05 23.11
18.000 25.00 18.5 TS5 .7 776.9 95.57 21.10
i8.250 8.50 n e S I T 775.2 2.07 21.30
18.500 8.00 16.5 756.5 T7d.6 8.57 21.0%9
18.750 750 15.5 THE5.8 772.0 8.07 21.08
19.000 7.00 14.5 755.2 770.3 7.57 21.07
19.250 7 .00 14.0 754.7 769.2 T.22 21.07
19.500 6.00 13.0 754.1 767.7 6.78 21.08
19.750 6.00 12.0 753.5 766.1 6.31 21.05
20.000 6.00 12.0 753.3 765.5 6.12 21.05
20.250 6.00 12.0 753.2 765.3 6.05 21.05
20.500 6.00 12.0 753.2 765.2 6.02 21.05
20.750 5.00 11.0 752.8 764.2 5.70 21.05
21.000 5.00 10.0 752.2 762.8 5.28 21.04
21.250 5.00 10.0 752.0 762.2 S.11 21.04
21.500 4.00 9.0 TH1.5 761.0 4.74 21.03
21,750 4.00 8.0 750.9 759.5 4.29 21.02
22.000 4.00 8.0 750.7 758.9 4.11 21.02
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FOND=-2 Version: 5.15
EXECUTED: 01-23-1991
Pond File:

Inflow Hydrograph:
Cutflow Hydrograph:

INFLOW HYDROGRAPH

TIME INFLOW
{hrs) fcfs)
22,250 4.00
22.500 4.00
22.780 3.00
23.000 3.00
23.250 3.00
23.500 2.00
23.750 2.00
24.000 2.00
24.250 2.00
24.500 2.00
24.750 1.00
25.000 1.00
25.250 1.00
25.500 0.00
25,750 0.00
26.000 0.00
26.250 0.00
26.500 0.00
26.750 0.00
27.000 0.00
27.250 0.00
27.500 0.00
27.750 0.00
28.000 0.00
28.250 0.00
28.500 0.00
28.750 0.00
29.000 0.00
29.250 0.00
29.500 0.00
29.75%0 0.00
30.000 0.00
30.250 0.00
30.500 0.00
30.750 0.00
31.000 0.00
31.250 0.00
31.500 0.00
31.750 0.00
32.000 0.00
32.250 0.00
32.500 0.00
32.750 0.00
33.000 0.00
33.250 0.00
33.500 g.00

R e e N ————

S/N:
15:56:57

1295130016

c:\haestad\pondpack\AFPESORF ,.PND

c:\haestad\pondpack\APES-2

c:\haestad\pondpack\oUT

e

— e e e

" . - . Ll - - - - -

COO0O00000000000C00O0O0000000O000000 0000000000000 0OD00O0C

L - L] - - - - - - L

- & »

ClC!ClGGDDQQDGﬁClDﬂﬂﬂﬂﬂﬂﬂﬂDODGGEDGQDHMNU&#&:&(RH\E\QWW

-HYD
-HYD

ROUTING COMPUTATIONS

25;E + 0
(cfs)

Page 4
OUTFLOW |ELEVATION
(cfs) (£ft)
4.04 21.02
4.02 21.02
3.70 21.02
3.28 21.01
J:11 21.01
2.74 21.00
2.60 20.99
2.59 20.99
2.59 20.98
2.59 20.97
2.58 20.98
2.57 20.94
2.57 20.92
2.56 20.89
2.54 20.88
2.53 20.82
2.52 20.79
2.50 20.76
2.50 20.72
2.50 20.69
2.50 20.68
2.50 20.63
2.50 20.59
2.50 20.56
2.50 20.53
2.50 20.49
2.50 20.46
2.50 20.43
2.50 20.39
2.50 20.36
2.50 20.33
2.50 20.29
2.50 20.26
2.49 20.23
2.48 20.19
2.486 20.186
2.45 20.13
2.44 20.09
2.42 20.06
2.41 20.03
2.40 20.00
2.40 19.986
2.40 19.93
2.40 19.30
2.40 19.856
2.40 19.83
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POND-2 Version: 5.15 S/N: 1295130016 Page 5
EXECUTED: 01-23-1991 Ih 156157

Pond File: c:\haestad\pondpack\APESORF .PND
Inflow Hydrograph: c:\haestad\pondpack\APES-2 .HYD
Cutflow Hydrograph: c:\haestad\pondpack\0OUT .HYD
INFLOW HYDROGRALH ROUTING COMPUTATIONS
TIME INFLOW Il+I2 25/t - O 25/t +-0 OUTFLOW |ELEVATION
(hrs) {cfs) (cfs) (cfs) (cfs) (cfs) ({ft)
33.750 0.00 0.0 568.5 571353 2.40 13.80
34.000 g.co 0.0 563.7 E68.5 2.40 19.77
4.250 0.00 0.0 558.9 563.7 2.39 18.73
34.500 .00 0.0 554.2 558.9 2.38 19.70
34.73 0.00 0.0 549.5 554.2 2.37 19.67
35.000 0.00 0.0 544.7 549.5 2.35 18.63
35.250 .00 0.0 540.1 544.7 2.34 19.860
35.500 0.00 0.0 535.4 540.1 2.33 1687
35,750 0.00 0.0 530.8 535.4 2.32 12.54
36.000 0.00 0.0 526.2 530.8 2.30 19.51
36.250 0.00 0.0 521.6 526.2 2.30 19.47
36.500 0.00 0.0 517.0 521.6 2.30 19.44
36.750 0.00 c.0 512.4 517.0 2.30 19.41
37.000 0.00 0.0 507.8 512.4 2.30 12.38
37.250 0.00 0.0 503,2 507.8 2.30 19.34
37.500 .00 0.0 498.6 503.2 2.30 19.31
37.750 G.00 R 0.0 494.0 498.6 2.30 19.28
38.000 0.00 0.0 489.4 494.0 2.30 19.25
38,250 0.00 0.0 484.8 489.4 2.29 19.21
38.500 .00 0.0 480.3 484.8 2.27 19.18
28.750 0.00 0.0 475.7 480.3 2.26 19.15
39.000 .00 0.0 471.2 475.7 2.25 1%.12
39,250 ¢.00 0.0 466.8 471.2 2.23 19.0%
35.500 0.00 .0 462.3 - 466.8 2.22 15.05
39.750 0.00 0.0 457.9 462.3 2l 19.02
40.000 .00 0.0 453.5 457.9 2.20 18.99
40.250 0.00 .0 445.1 453.5 2.20 18.96
40.500 0.00 .0 444.7 445.1 2.20 18.93
40.750 0.00 c.0 440.3 444.7 2.20 18.90
41.000 .00 0.0 435.5% 440.3 2.20 1B8.86
41.250 0.00 0.0 431.5 435.9 2.20 18.83
41.500 0.00 2.0 427.1 421.5 2.20 18.80
41.758 0.00 0.0 422.7 427.1 2.20 18.77
42.000 0.00 0.0 418.3 422.7 2.20 18.74
42.250 0.00 0.0 414.0 418.3 2.18 18.71
42.500 0.00 0.0 409.6 414.0 p 0 13.87
42.750 0.00 0.0 405.3 409.6 2.186 18.64
43.000 g.00 0.0 401.0 405.3 2.14 18.61
43.250 0.00 2.0 396.7 401.0 2.13 18.58
43.500 .00 0.0 382.5 396.7 2.12 18.55
43.750 0.00 0.0 3Jg8.3 392.5 2.1% 13.52
44.000 0.00 0.0 384.1 388.3 2.10 18.49
44.250 0.00 0.0 avs.9 384.1 2.10 18.486
44.500 0.00 a.0 375.7 379.9 2.10 18.42
44.750 0.00 a.0 371.5 375.7 2.10 18.38%
45.000 0.00 0.0 367.3 3715 2.10 18.386
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POND-2 Version: 5.15
EXECUTED: 01-23-1991
Peond File:

Inflcow Hydrograph:
Cutflow Hydrograph:

INFLOW HYDROGRAPH

.

| TIME INFLOW
(hrs) (cfs)
45.250 0.00
| 45.500 0.00
45.750 0.00
48.000 0.00
46.250 0.00
46.500 0.00
45.750 0.00
47.000 0.00
47.250 0.00
47.500 0.00
47.750 0.00
43.000 0.00
48.250 0.00
48.500 0.00
48,750 0.00
49,000 0.00
49.250 0.00
45.500 0.00
48.750 0.00
50.000 0.00
50.250 0.00
50.500 0.00
50.750 0.00
51.000 0.00
51.250 0.00
51.500 0.00
51.750 0.00
52.000 0.00
52.250 0.00
52.500 0.00
52.750 0.00
| S3.000 0.00
53.250 0.00
53.500 0.00
53.750 0.00
54.000 0.00
| 54.250 0.00
54.500 0.00
54.750 0.00
[ 55.000 0.00
55.250 0.00
55.500 0.00
55.750 0.00
| 56.000 0.00
56.250 0.00
£§6.500 0.00

e it b e —

S/N: 1295130016 Page 6
15:56:57
c:\haestad\pendpack\APESORF .PND
c:\haestad\pondpack\APES-2 .HYD
c:\haestad\pondpack\OUT -HYD
ROUTING COMPUTATIONS
I1+I2 25/t - © 28/t + 0 OUTFLOW |ELEVATION
(cfs) (cfs) (cfs) (cfs) (£t)

0.0 363.1 367.3 2.10 18.33

0.0 is58.9 363.1 2.10 18.30

0.0 354.7 358.9 2.10 18.27

0.0 350.5 354.7 2.10 18.24

0.0 346.3 350.5 2.08 18.21

0.0 342.2 346.3 2.07 18.18

0.0 338.1 342.2 2.06 18.14

0.0 334.0 338.1 2.05 ig.11

0.0 329.9 334.0 2.03 18.08

0.0 325.9 329.9 2.02 18.05

0.0 321.% 325.9 2.01 18.02

0.0 317.9 321.9 2.00 17.99

0.0 313.9 317.5% 2.00 17.96

0.0 309.9 313.8 2.00 17.93

0.0 305.9 309.9 2.00 17.90

0.0 301.% 305.9 2.00 17.87

= 0.0 297.%9 301.9 2.00 17.84

0.0 293.9 297.9 2.00 17.81

0.0 289.9 293.9% 2.00 17.78

0.0 285.% 289.9 2.00 17.75

0.0 281.9 285.9 1.99 17.71

0.0 278.0 281.9 1.97 17.68

0.0 274.0 278.0 1.96 17.65

0.0 270.1 - 274.0 1.95 17.62

0.0 266.3 270.1 1.94 17.59

c.0 262.4 266.3 1.92 17.56

0.0 258.6 262.4 1.91 17.53

0.0 254.8 258.6 1.90 17.50

0.0 251.0 254.8 1.90 17.46

0.0 247.2 251.0 1.90 17.43

c.o 243.4 247.2 1.90 17.40

0.0 239.8 243.4 1.90 17.37

0.0 235.8 239.6 1.90 17.34

0.0 232.0 235.8 1.90 17.30

c.0 228.2 232.0 1.90 17.27

0.0 224.4 228.2 1.90 17.24

0.0 220.5 224.4 1.88 17.21

0.0 216.9 220.6 1.87 17.17

0.0 213.2 216.9 1.856 17.14

g.0 209.5 213.2 l1.84 17.11

0.0 205.8 209.5 1.83 17.08

0.0 202.2 205.8 1.82 17.05

.0 198.6 202.2 1.81 17.01

0.0 195.0 198.6 1.80 16.98

0.0 191.4 195.0 1.80 16.95

0.0 187.8 191.4 1.80 16.92
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POND-2 Version: 5.15 S/N: 1295130016

Page 7
EXECUTED: 01-23-1991 15:55:57
Pond File: c:\haestad\pondpack\APESCRF .PND
Inflow Hydrograph: c:\haestad\pondpack\APES-2 .HYD
Outflow Hydrograph: c:\haestad\pondpack\0oUT ~HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW Il+I2 25/t - 0 25/t + 0 OUTFLOW |ELEVATION
| (hrs) (cfs) (cfs) (cfs) (cfs) {cfs) {£E)
56.750 0.00 0.0 184.2 187.8 1.80 16.88
57.000 0.00 0.0 180.6 184.2 1.80 16.85
[ 57.250 0.00 0.0 177.0 180.86 1.80 16.32
57.3500 0.00 0.0 173.4 177.0 1.80 16.7%
57.750 0.00 0.0 169.8 173.4 1.80 16.75
| 58.000 0.00 0.0 166.2 169.8 1.79 16.72
58.250 0.00 0.0 162.7 166.2 LT 16.68
58.500 0.00 0.0 159.1 162.7 1.78 16.65
] 58.750 0.00 0.0 155.7 1589.1 1.75 16.62
59.000 0.00 0.0 152.2 155.7 1.73 16.58
59.250 0.00 0.0 148.7 152.2 1.72 l16.55
59.500 0.00 0.0 145.3 148.7 1.71 16.52
| 53.750 0.00 0.0 141.9 145.3 1.69 16.49
60.000 0.00 0.0 138.6 141.9 1.68 16.45
60.280 0.00 0.0 138.2 138.6 1.67 16.42
[ 60.500 0,00 0.0 131.9 135.2 1.65 16.39%9
60,750 0.00 5 0.0 128.7 131.%9 1.64 16.35
€1.000 0.00 0.0 125.4 128.7 1.63 16.32
61.250 0.00 0.0 122.2 125.4 1.62 16.29
l 61.500 0.00 0.0 112.0 122.2 1.60 16.26
61.750 0.00 0.0 115.8 119.0 1.60 15.22
62.000 0.00 0.0 1l12.86 115.8 1.60 16.19
| 62.250 0.00 0.0 105.4 112.,6 1.60 16.16
62.500 0.00 0.0 106.2 109.4 1.60 le.12
62.750 0.00 0.0 103.0 106.2 1.60 16.09
63.000 0.00 0.0 99.8 103.0 1.60 16.06
I 63.250 0.00 0.0 96.6 99.8 1.60 l6.02
63.500 0.00 0.0 93.4 96.6 1.60 15.99
63.750 0.00 0.0 80.2 93.4 1.58 15.95
] 64.000 0.00 0.0 87.1 90.2 1.57 15.91
64.250 0.00 0.0 84.0 87.1 1.55 15.88
64.500 0.00 0.0 80.9 84.0 1.54 15.84
] 64.750 0.00 0.0 77.9 80.9 1.52 15.81
65.000 0.00 0.0 74.8 F fr Y. 1.51 15.77
65.250 0.00 0.0 71.59 74.8 1.49 15.73
65.500 0.00 0.0 68.9 71.9 1.48 15.6%9
! 65.750 Q.00 0.0 66.0 68.9 l.46 15.65
€66.000 0.00 0.0 63.1 66.0 1.44 15. 51
€6.250 0.00 0.0 60.2 63.1 1.43 1557
| 66.500 0.00 0.0 57.4 60.2 1.41 15.53
66.750 0.00 0.0 54.6 57.4 1.40 15.49
67.000 0.00 0.0 51.8 54.6 1.40 15.45
67.250 Cc.00 0.0 49.0 51.8 1.40 15.40
! 67.500 0.00 0.0 46.2 49.0 1.40 15.38%
67.750 0.00 0.0 43.4 46.2 1.40 15.31
68.000 0.00 0.0 40.6 43.4 1.40 15.26

—— - L D e s O O e e S D S W _—— i o




POND-2 Version: 5.15 S/N: 1255130016 Page 8
EXECUTED: 01-23-1991 15:56:57

Pond File: c:\haestad\pondpack\APESORF .PND

Inflow Hydrograph: c:\haestad\pondpack\APES-2 .HYD

Cutflew Hydrograph: c:\haestad\pondpack\oUT -H¥D

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 25/t -0 28/t + 0 OUTFLOW |ELEVATION
(hrs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft)
68.250 0.00 0.0 37.8 40.86 1.38 15.20
68.500 0.00 0.0 35.1 317.8 1.36 15.15
68.750 0.00 0.0 32.5 35.1 1.34 15.09
69.000 0.00 0.0 29.8 32.5 1.31 15.03
62.250 0.00 0.0 27.2 29.8 1.29 14.58
69.500 0.00 0.0 24.7 27.2 1.26 14.91
69.750 0.00 0.0 22.2 24.7 1.24 14.84
70.000 0.00 0.0 19.8 22.2 1.21 14.78
70.250 0.00 0.0 17.5 15.8 1.18 14.70
70.500 C.00 0.0 15.2 17.5 1.15 14.62
70.750 0.00 .0 12.9 15.2 1.12 14.54
71.000 0.00 c.0 10.8 12.9 1.08 1l4.46
71..250 0.00 0.0 8.7 10.8 1.04 14.35
71.500 0.00 0.0 6.7 -7 1.00 1l4.26
71.750 0.00 0.0 4.8 6.7 0.95 14.13
72.000 0.00 0.0 3.0 4.8 0.90 14,00
72.250 0.00 - 0.0 1.9 3.0 0.56 13.62
72.500 0.00 0.0 1.2 1.9 0.35 13.39
T2 700 0.00 0.0 0.7 1.2 0.22 13.24
73.0400 0.00 0.0 0.4 0.7 0.14 13.15
73.250 0.00 0.0 0.3 0.4 0.08 13.09
73.500 0.00 0.0 0.2 0.3 0.05 13.06
713.750 .00 0.0 0.1 0.2 0.03 13.04
74.000 0.00 0.0 0.1 = 0.1 0.02 13.02
74.250 0.00 0.0 0.0 D.1 0D.01 13.01
T74.500 0.00 0.0 0.0 0.0 0.01 13.01
74.750 0.00 0.0 0.0 0.0 0.00 13.01
75.000 0.00 0.0 0.0 c.0 0.00 13.00
75.250 0.00 0.0 0.0 0.0 0.00 13.00
75.500 0.00 0.0 0.0 0.0 0.00 13.00
75.750 0.00 0.0 0.0 0.0 0.00 13.00
76.000 0.00 0.0 0.0 0.0 0.00 13.00
76.250 0.00 0.0 0.0 0.0 0.00 13.00
76.500 0.00 0.0 0.0 0.0 0.00 13.00
76.750 0.00 0.0 0.0 0.0 0.00 13.00
77.000 0.00 0.0 0.0 0.0 0.00 13.00
77.250 0.00 0.0 0.0 0.0 0.00 13.00
77 .500 0.00 0.0 0.0 0.0 0.00 13.00
77.750 0.00 0.0 0.0 0.0 0.00 13.00
78.000 0.00 0.0 0.0 0.0 0.00 13.00
78.250 0.00 0.0 0.0 0.0 0.00 13.00
78.500 0.00 0.0 0.0 0.0 0.00 13.00
78.750 0.00 0.0 0.0 0.0 0.00 13.00
79.000 0.00 0.0 0.0 0.0 0.00 13.00
79.250 0.00 0.0 0.0 0.0 0.00 13.00
79.500 0.00 0.0 0.0 0.0 0.00 13.00
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POND-2 Version: 5.15 S/N: 1295130016 Page 9
EXECUTED: 01-23-1991 15:56:57

Pond File: c:\haestad\pondpack\APESORF .PND

Inflow Hydrograph: c:\haestad\pondpack\APES-2 .HYD

OQutflow Hydrograph: c:\haestad\pondpack\OoUT .BYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 25/t - 0 28/t + © OUTFLOW |ELEVATION

{hrs) (cfs) (cfs) {cfs) {cfs) (cfs) (£E)

79.750 0.00 0.0 0.0 Q.0 0.00 13.00
80.000 0.00 0.0 0.0 0.0 0.00 13.00
80.250 0.00 0.0 0.0 0.0 0.00 13.00
80.500 0.00 0.0 0.0 0.0 0.00 13.00
80.750 .00 .0 0.0 0.0 0.00 13.00
81.000 0.00 0.0 0.0 0.0 0.00 13.400
81.250 0.00 0.0 0.0 0.0 0.00 13.00
81.500 0.00 0.0 0.0 0.0 0.00 13.00
81.750 0.00 .0 0.0 0.0 0.00 13.00
82.000 0.00 0.0 c.0 0.0 0.00 13.400
82.250 0.00 0.0 0.0 0.0 0.00 13.00
82.500 0.00 0.0 0.0 0.0 0.00 13.00
8§2.750 0.00 0.0 0.0 0.0 0.00 13.00
83.000 0.00 0.0 0.0 0.0 0.00 13.00
83.250 0.00 0.0 0.0 0,0 0.00 12.00
83.500 0.00 0.0 0.0 0.0 0.00 13.00
83.750 0.C0 [ 0.0 0.0 0.0 0.00 12.00
84.000 0.00 0.0 0.0 0.0 0.00 13.00
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POND-2 Version: 5.15 S/N: 1295130016 Page 10
EXECUTED: 01-23-19951 15:56:57

khkhhkhhhkhkrkkkkkxk SUMMARY OF ROUTING COMPUTATIONS %*kdkkhkkkikhkhkehhk

Pond File: c:\haestad\pondpack\AFESORF .PND
Inflew Hydrograph: c:\haestad\pondpack\APES-2 .HYD
gutflow Hydrograph: c:\haestad\pondpack\oUT .HYD
Starting Pond W.5. Elevaticn = 13.00 ft

*%k*%%* Summary of Peak OCutflow and Peak Elevaticn #*#**x%

Peak Inflow = 65.00 cfs
Peak Outflow = 15.36 cfs
Peak Elevation = 21.19 £t

*#%%x% Summary of Approximate Peak Storage #*#**x*

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 8.06 ac~-ft
Total Storage in Pond = 8.06 ac-ft

B-11



POND-2 Version: 5.15 5/N: 1295130016 Page 11

Pond File: c:\haestad\pondpack\APESORF .PND
Inflow Hydrograph: c:\haestad\pondpack\APES-2 .HYD
gutflow Hydrograph: c:\haestad\pondpack\0UT «HYD

EXECUTED: 01-23-1991
Peak Inflow = 65.00 cfs 15:56:57
Peak Outflow = 15.36 cfs
Peak Elevation = 21.19 £t

: Flow (cfs)
0.0 6.0 12.0 18.0 24.0 30.0 236.0 42.0 48B.0 54.0 60.0 66.0

11.0 —|X

15.0 = x *

I7+0 = X

21.0 - x
23.0 - b4

25.0 =| *

27.0 -
29.0 =
310 =
33.0 =
35,08 =

37.0 -

41.0 -

43.0 =

47.0 -
49.0 -
51.0 =

53.0 ~

o % o ok N ok ¥ ¥ H % %k N % % ok ¥ % ¥ % % ¥ ok * k¥ * ¥ ¥
KA KRR KR MK NN RN RN

35.0 =



o

]
* ¥ * ¥ * + F + ¥ %
MOMOK KKK KKK X

o
I

¥ N R o W ¥

E A - -

TIME
(hrs)

* File:
¥ File:

c:\haestad\pondpack\AFES-2
c:\haestad\pondpack\oUT

+HYD
-.HYD

Qmax
Qmax

o

65.0 cfs
15.4 cfs=s



POND-2 Version: 5.15 S/N: 1295130016
Plotted: 01-23-1591

0.0 6.0 12.0 18.0 24.0 30.0 36.0 42.0

N e e e e B Bl (S (e I

11.0 =
1l 25=

11.5 =

w

11.75~

E R

*

12.0 =

12.25-

L
*
*

12.

5
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Inflow Hydrograph: c:‘\haestad\pondpack\APES5-10 .HYD
Rating Table file: c:\haestad\pondpack\APESORF .PND

-———INITI
Elevation
Cutflow
Storage

AL

CONDITIONS ————

= 13.00 ft
= 0.00 cfs

I

0.00 ac=ft

GIVEN POND DATA

e e e e o g

ELEVATION
(£t)

OUTFLOW STORAGE
(cfs) (ac—£ft)
0.0 0.000
.9 0.040
1.0 0.078
Ll 0.132
1.2 0.207
1.3 0.305
1.4 0.429
1.4 0.583
1.5 0.769%9
1.6 0.9292
1.6 1.240
et 1.499
1.8 1.770
1.8 2.053
1.9 2.349
1.9 2.658
2.0 2.980
2.0 i S B i
2.1 3.659
2.1 4.008
2.2 4.381
2.2 4.720
253 5.082
2.3 5.451
2.4 5.824
2.4 6.202
2.5 6.584
2.5 6.972
2.5 7.364
2.6 T.762
19.6 B.1l64

T e .

INTERMEDIATE ROUTING

COMPUTATICNS
25/t 28/t + 0
{cfs) (cfs)

0.0 0.0
3.9 4.8
7.5 8.5
12.8 3.9
20.0 21.2
2%2.5 30.8
41.5 42.9
56.4 £7.8
T74.5 76.0
96.0 97.6
120.0 121.6
145.1 146.8
L3 17341
198.7 200.5
227.4 229.3
257.3 259.2
288.4 290.4
320.9 az2.e
354.2 356.3
387.9 350.0
422.2 424.4
456.9 459.1
492.0 484.3
527.7 530.:0
56347 566.1
600.3 602.7
637.4 &639.9
674.9 677.4
712.9 715.4
T51.3 753.9
7303 809.9
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EXECUTED 01-23-1991 14:53:36 Page 2
DISK FILES: APES-10 .HYD ; APESORF .PND

INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLCW STCRAGE 25/t 25/t + 0
(E£E) (cfs) (ac-£ft) {cfs) {cfs)
21.50 50.8 B.B72 8258.8 B80.6
21.75 91.0 8.984 869.7 960.7
22.00 138.5 2.402 910.1 1048.6
22.25 192.3 9.825 951.0 1143.3
22.50 251.6 10.252 992.4 1244.0
22.75 316.1 10.685 1034.3 1350.4
23.00 385.1 11.123 1076.7 1461.8

Time increment (t) = 0.250 hrs.
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POND-2 Version: 5.15 S5/N: 1295130016 ' Page 3
EXECUTED: (Ql-23-1%891 14:53:36

Pend File: c:\haestad\pondpack\APESORF .PHND
Inflow Hydrograph: c:\haestad\pondpack\APES-10 .HYD
Outflow Hydrograph: c:\haestad\pondpack\OUT . HYD
INFLOW HYDROGRAFPH ROUTING CCMPUTATIONS
TIME INFLOW I1+I2 25/t - 0 25/t + O COUTFLOW |ELEVATION
(hrs) {cfs) (cts) (cfs) {cfs) [cfs) (£t}
11.000 6.00 - e 0.0 0.0 0.00 13.00
11.250 7 .50 13.5% 11.3 13:5 1.05 14.4
11.500 .00 185 25.3 27.8 127 14.92
11.750 10.50 19.5 42.0 44.8 1.40 15.28
12.000 15.00 25.5 64.6 67.5 1.45 15.63
12.250 42.00 570 118.4 121.6 1.80 16.25
12.500 111.00 15350 267.5 271.4 1.54 7 .60
12.750 167.50 278.5 541.3 545.0 2.34 13.61
13.000 l72.00 338..5 778.9 g80.8 50.93 21.50
13.250 142.00 314.0 765.6 1092.9 153.68 22.12
13.500 106.00 248.0 774.4 1013.6 119.58 21.90
13.750 79.50 185.5 778.7 959.9 S0.62 21.75
14.000 64.00 143.5 778.8 922.2 71.69 21.63
14.250 52.50 11e.5 778.9 B95.3 58.21 21.55
14.500 46.00 898.5 778.6 877.4 49.41 21.49
14.750 41.50 87.5 TIT.3 866.1 44 .41 21.45
15.000 38.00 % 79.5 776.2 856.8 40.29 21.42
15.250 35.00 73.0 775.3 842.2 326.94 21.39
15.500 32.00 67.0 774.5 842.3 33.90 21.386
15.750 30.00 62.0 773.8 836.5 31.34 21.34
16.000 28.00 58.0 T3 B31l.8 29,27 21..33
16.250 26.00 54.0 772.7 827.3 27.27 21.31
16.500 24.00 50.0 T72.2 822.7 25.26 21.30
16.750 22.00 46.0 771.7 818.2 23.26 21.28
17.000 20.00 42.0 Ta1.1 813.7 21.26 21.26
17.250 19.00 3.0 770.7 810.1 19.71 21.25
17.500 18.00 37T.0 769.9 807.7 18.54 21.24
17.750 1¥.50 35.5 768.9 805.4 18.22 21.23
18.000 17.00 34.5 768.2 803.4 17.863 21.22
18.250 16.00 33.0 767.3 801.2 16.94 21.21
18.500 15.00 31.0 766.1 798.3 16.07 21.20
18.750 14.00 22.0 764.9 795.1 15,11 21.18
192.000 13.00 27.0 763.6 791.9 14.13 21.17
19.250 12.50 25.5 762.6 789.1 13.29 21.186
12.500 12.00 24.5 761.7 787.1 12.66 21.15
19.750 11.50 23.5 761.0 785.2 12.11 21.14
20.000 11.00 22.5 760.4 783.5 11.59 21.13
20.250 11.00 22.0 759.9 782.4 11.23 21.13
20.500 11.00 22.0 758.7 781.9 11.0% 21,12
20,780 11.00 22.0 759.6 7% O 11.04 21.12
21.000 11.00 22.0 759.6 78l.86 11.01 21.12
21,250 11.00 ; 22.0 759.6 781.6 11.01 21.12
21.500 1l1.00 22.0 759.6 781l.6 11.00 21.12
21.750 11.00 22.0 759.6 78L.86 11.00 21.1X2
22.000 11.00 22.0 759.6 781.6 11.00 21.12
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POND-2 Version: 5.15 S/N: 1295130016 Page 4
EXECUTED: 01-23-1991 14:53:36

Pond File: c:\haestad\pondpack\APESORF .PND
Inflow Hydrograph: c¢:\haestad\pondpack\APES-10 .HYD
gutflow Hydrograph: c:\haestad\pondpack\OUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 25/t - 0 25/t + 0 OUTFLOW |ELEVATION
(hrs) (cfs) (cfs) (cfs) (cfs) (cEs) (£t)
22.250 10.00 21.0 759.2 780.6 10.70 21.12
22.500 10.00 20.0 758.7 779.2 10.27 21.11
22.750 9.00 19.0 758.0 777.7 9.80 21.11
23.000 8.00 17.0 757.0 775.0 9.01 21.09
23.250 7.50 5.5 756.0 V13:58 8.25 21.08
23.500 7.00 14.5 755.3 770.5 7.64 21.07
23.750 6.00 13.0 754.4 768.3 6.95 21.086
24.000 6.00 12.0 753.6 T766.4 6.37 21.06
24.250 5.00 11.0 752.9 764.6 5.84 21.05
24.500 4.00 9.0 751.9 761.5 5.03 21.04
24.750 3.50 7.5 750.9 759.4 4.25 21.02
25.000 3.00 6.5 750.1 757 .4 3.64 21.02
25.250 2.00 5.0 749.2 755.1 2.95 21.01
25.500 1.00 3.0 747.0 752.2 2.60 20.99
25.750 1.00 2.0 743.8 749.0 2.59 20.97
26.000 .00 1.0 739.7 T44 .8 2.58 20.94
26.250 0.00 i 0.0 734.5 739.7 2.56 20.91
26.500 0.00 0.0 729.4 734.5 2.55 20.87
26.750 0.00 0.0 724.4 729.4 2.54 20.84
27.000 0.00 0.0 719.3 724.4 2.52 20.81
27.250 0.00 0.0 714.3 719.3 2.51 20.78
27.500 0.00 0.0 709.3 714.3 2.50 20.74
27.750 0.00 0.0 704.3 709.3 2.50 20.71
28.000 0.00 0.0 699.3 * 704.3 2.50 20.68
28.250 0.00 0.0 694.3 699.3 2.50 20.64
28.500 0.00 0.0 689.3 694.3 2.50 20.61
28.750 0.00 0.0 684.3 689.3 2.50 20.58
29.000 0.00 0.0 679.3 684.3 2.50 20.55
29.250 0.00 0.0 674.3 679.3 2.50 20.51
29.500 0.00 0.0 669.3 674.3 2.50 20.48
29.750 0.00 0.0 664.3 669.3 2.50 20.45
30.000 0.00 0.0 £§59.3 664.3 2.50 20.41
30.250 0.00 0.0 654.3 659.3 2.50 20.38
30.500 0.00 0.0 649.3 654.3 2.50 20.35
30.750 0.00 0.0 644.3 649.3 2.50 20.31
31.000 0.00 0.0 6£39.3 644.3 2.50 20.28
31.250 0.00 0.0 634.3 639.3 2.50 20.25
31.500 0.00 0.0 629.3 634.3 2.49 20.21
31.750 .00 0.0 624.4 629.3 2.47 20.18
32.000 0.00 0.0 619.5 624.4 2.46 20.15
32.250 .00 0.0 6l4.6 619.5 Z2.45 20.11
32.500 0.00 0.0 609.7 6l4.6 2.43 20.08
32.750 0.00 0.0 604.9 609.7 2.42 20.05
33.000 0.00 G.0 600.1 604.9 2.41 20.01
33.250 0.00 0.0 595.3 600.1 2.40 19.98
33.500 0.00 0.0 590.5 595.3 2.40 19.55
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POND-2 Version: 5.15 S/N:
EXECUTED: 0l-23-1991

Pond File:
Inflow Hydrograph:

INFLOW HYDROGRAFPH

—— e

TIME INFLOW
(hrs) {cfs)
33.750 0.00
34.000 0.00
J4.250 0.00
34.500 0.00
34.750 0.00
35.000 0.00
35.250 0.00
35.500 0.00
35.750 0.00
36.000 0.00
36.250 0.00
36.500 0.00
36.750 0.00
37.000 0.00
37.250 0.00
37.500 0.00
37.750 .00
38.000 0.00
38.250 0.00
38.500 0.00
38.750 0.00
39.000 0.00
39.250 0.00
392.500 0.00
29.750 0.00
40.000 0.00
40.250 0.00
40.500 0.00
40.750 0.00
41.000 0.00
41.250 0.00
41.500 0.00
41.750 0.00
42.000 0.00
42.250 0.00Q
42.500 0.00
42.750 0.00
43.000 0.00
43.250 0.00
43.500 0.00
43.750 0.00
44.000 .00
44.250 0.00
44.500 0.00
44.750 0.00
45.000 0.00

—— e = e -

14:53:36

1295130016

c:‘Zhaestad\pondpack\APESORF .PND
c:\haestad\pondpack\APES-10 .HYD
Outflow Hydrograph: c:\haestad\pondpack\oUT

-HYD

ROUTING COMPUTATIONS

T T S . . o o ) o " " !

—— e e | —————— —

28/t + O
(efs)

—_———— e = —=—

Page 5
OUTFLOW |ELEVATION
(cfs) (£E)
2.40 19.92
2.40 19.88
2.40 19.85
2.40 19.82
2.40 19.7%
2.40 18.75
2.39 19.72
2.37 19.65
2.386 19.65
235 18.62
2.34 19.59
2.32 19.58
2.31 15.52
2.30 19.49
2.30 19.46
2.30 19.43
2.30 19.40
2.30 19.386
2.30 19.33
2.30 19.30
2.30 19.27
2.29 19.23
2.28 19.20
2.27 19.17
2.25 19.14
2.24 19.10
2.23 19.07
2.22 15.04
2.20 19.01
2.20 15.58
2.20 18.55
2.20 18.91
2.20 18.88
2.20 18.85
2.20 18.82
2.20 18.79
2.20 18.76
2.19 18.72
2.18 18.6%5
2.186 18.66
215 18.63
2.14 18.860
2203 18:57
g S 18.54
2.10 18.50
2.10 18.47
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POND-2 Version: 5.15 §/N: 1295130016 Page &
EXECUTED: 01-23-1991 14:53:36

Pond File: c:\haestad\pondpack\APESORF .PND
Inflow Hydrograph: c:\haestad\pondpack\APES-10 .HYD
Cutflow Hydrograph: c:\haestad\pondpack\oUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 25/t - 0O 25/t + 0 OUTFLOW |ELEVATION
(hrs) (cfs) (cfs) (cfs) (cfs) (cfs) (£t)
45.250 0.00 .0 378.1 382.23 2.10 18.44
45.500 0.00 0.0 373.9 378.1 2.10 18.41
45,750 0.00 .0 369.7 373.9 2.1 18.38
46.000 0.00 0.0 365.5 369.7 2.10 18.35
46,250 0.00 0.0 361.3 365.5 2.10 18.32
46.500 0.00 0.0 357.1 361.3 2.10 18.29
46.750 0.00 o.0 352.9 357.1 2.10 18.286
47.000 0.00 0.0 348.7 352.9 2.09 l18.22
47.250 0.00 0.0 344.86 348.7 2.08 18.19
47.500 0.00 0.0 340.4 344.58 2.086 18.16
47.750 0.00 0.0 336.3 340.4 2.05 18.13
48.000 0.00 0.0 332.2 336.3 2.04 18.10
48.250 0.00 0.0 328.2 332.2 2.03 18.07
48.500 0.00 0.0 324.2 328.2 2.02 18.04
48.750 0.00 0.0 320.2 324.2 2.00 18.01
49.000 0.00 ; 0.0 316.2 320.2 2.00 17.58
49.250 0.00 0.0 312.2 3l6.2 2.00 17.95
49.500 0.00 0.0 308.2 312.2 2.00 17.92
49.750 0.00 0.0 304.2 308.2 2.00 17.89
50.000 0.00 0.0 300.2 304.2 2.00 17.86
50.250 0.00 0.0 296.2 300.2 2.00 17.83
50.500 0.00 0.0 292.2 296.2 2.00 17.79
50,750 0.00 c.0 288.2 . 2%82.2 2.00 17.76
£1.000 0.00 0.0 284.2 288.2 1.9% 17.73
51.250 0.00 0.0 280.2 284.2 1.98 17.70
§1.500 0.00 0.0 276.3 280.2 1.97 17.67
51.750 0.00 0.0 272.4 276.3 1.95 17.64
52.000 0.00 .0 268.5 272.4 1.94 17.61
52.250 0.00 0.0 264.6 268.5 1.93 17.57
52.500 0.00 0.0 260.8 264.6 1.92 17.54
52.750 0.00 0.0 257.0 260.8 1.91 17.51
53.000 0.00 0.0 253.2 257.0 1.90 17.48
53.250 0.00 0.0 249.4 253.2 1.90 17.45
53.500 0.00 0.0 245.6 249.4 1.90 17.42
53.750 0.00 0.0 241.8 245.6 1.50 17.39
54.000 0.00 0.0 238.0 241.8 1.90 17.3%
54.250 0.00 0.0 234.2 238.0 1.90 17.32
54.500 0.00 0.0 230.4 234.,2 1.90 17.29
54.750 0.00 0.0 226.6 230.4 1.90 17.26
55.000 Q.00 0.0 222.8 226.6 1.89 17.23
55.250 0.00 0.0 219.0 222.8 1.88 17.1%
55.500 0.00 0.0 215.3 219.0 1.86 17.16
55.750 0.00 0.0 211.6 215.3 1.85 17.13
56.000 C.00 .0 207.9 211.6 1.84 17.10
56. 250 0.00 0.0 204.3 207.9 1.83 17.06
56.500 0.00 0.0 200.7 204.3 1.81 17.03

S v ———— " — ——




POND-2 Version: 5.15 S/N: 1295120016 Page 7
EXECUTED: 01-23-1991 1l4:53:36

Pond File: c:\haestad\pondpack\APESORF .PHND

Inflow Hydrograph: c:\haestad\pondpack\APES-10 .HYD

Qutflow Hydrograph: c:\haestad\pondpack\OUT -HYD

INFLOW HYDROGRAFH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 25/t = © 25/t + © OUTFLOW |ELEVATION
(hrs) (cfs) (cfs) (cfs) (cfs) (cfs) {£L)
56.750 0.00 0.0 187.1 200.7 1.80 17.00
57.000 0.00 0.0 183.5 197.1 1.80 16,97
57.250 0.00 0.0 125.89 193,35 1.80 16.94
57.500 0.00 0.0 186.3 18%2.9 1.80 156.90
57.750 0.00 0.0 182.7 185.3 1.80 16.87
58.000 g.00 0.0 1759.1 182.7 1.80 16.84
58.250 0.00 0.0 175.5 179.1 1.80 16.80
58.500 0.00 .0 171.9 175.5 1.80 16.77
58.750 0.00 0.0 168.3 171.9 1.80 16.74
59.000 0.00 Gg.0 l164.7 168.3 1.78 156.70
59.250 0.00 0.0 161.2 164.7 1.77 16.67
52.500 0.00 0.0 157.7 lel.2 1.75 16.64
58.750 0.00 0.0 154.2 157.7 1.74 16.60
60.000 0.00 0.0 150.7 154.2 173 16.57
60.250 0.00 0.0 147.3 150.7 5 7 6 5 16.54
60.500 0.00 .0 143.9 147.3 1.70 16.50
60.750 0.00 & 0.0 140.5 143.¢9 1.69 16.47
61.000 0.00 0.0 137.2 140.5 1.68 16.44
61l.250 0.00 0.0 133.8 137.2 1.66 16.40
61.500 0.00 0.0 130.5 133.8 1.65 16.37
61.750 0.00 .0 127.3 130.5 1.64 16.34
62.000 0.00 .0 124.0 127.3 l.62 16.31
62.250 0.00 0.0 120.8 124.0 1.61 16.27
62.500 0.00 0.0 117.6 <+ 120.8 1.60 16.24
62.750 0.co 0.0 114.4 117.6 1.60 16.21
63.000 0.00 0.0 111.2 114.4 1.50 16.17
63.250 0.00 0.0 l08.0 111.2 1.60 16.14
63.500 0.00 0.0 104.8 108.0 l1.60 16.11
63.750 0.00 0.0 101.6 l1c4.8 1.60 156.07
64.000 0.00 .0 98.4 101.¢6 1.80 16.04
64.250 0.00 0.0 95,2 S8.4 1.60 16.01
64.500 0.00 0.0 g2.0 895.2 1.59 15.97
64.7350 0.00 0.0 88.9 92.0 1.57 15.94
65.000 0.00 0.0 85.8 88.9 1.56 15.90
€5.250 0.00 0.0 B2.7 85.8 1,55 15.886
65.500 0.00 0.0 79.6 8z2.7 1.53 15.83
65.750 .00 0.0 76.6 79.6 1.52 15.79
66.000 0.00 0.0 73.8 76.6 1.50 15.76
66.250 0.00 0.0 70.6 T3.86 1.49 15.72
66.500 0.00 0.0 67.6 70.6 1.47 15.68
66.750 0.00 0.0 64.7 67.6 1.45 15.64
67.000 0.00 .0 61.9 64.7 1.44 15.60
67.250 0.00 0.0 55.0 61.9 1.42 15.56
67 .500 0.00 0.0 56.2 9.0 1.41 15.52
67.750 0.00 0.0 53.4 56.2 1.40 15.47
68.000 0.00 0.0 50.6 53.4 1.40 15.43
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POND-2 Version: 5.15 S/N: 1295130016 Page 8
sXECUTED: 01-23-1981 14:53:36

Pond File: c:Z\haestad\pondpack\AFPESORF .FND
[nflow Hydreograph: c:\haestad\pondpack\APES-10 .HYD
Jutflow Hydrograph: c:\haestad\pcndpack\OUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATICNS
TIME INFLOW I1+I12 25/ = O 25/t + © OUTFLOW |ELEVATION
(hrs) (cfs) (cfs) (cfs) (e Es) (cfs) (Lt)
68.250 0.00 0.0 47.8 50.86 1.40 15.38
68.500 0.00 0.0 45.0 47.8 1.40 15.33
68.750 0.00 0.0 42.2 45.0 1.40 15.29%
69.000 0.00 0.0 3%.4 42.2 1.39 15.24
62.250 0.00 0.0 36.7 39.4 137 15.18
€9.500 0.00 0.0 34.0 36.7 1.35 15.12
69.750 0.00 0.0 . | 34.0 1.33 15507
70.000 0.00 0.0 28.7 31.3 1,30 15.01
70.250 0.00 0.0 26.2 28.7 1.28 14.95
70.500 .00 0.0 23.7 26.2 1.25 14.88
70.750 0.00 0.0 21.2 23.7 1.23 14.81
71.000 0.00 0.0 18.8 21.2 1.20 14.75
T71.250 0.00 0.0 16.5 18.8 1.17 14.67
71.500 .00 0.0 14.2 16.5 1.14 14.59
71.750 0.00 0.0 i12.0 14.2 1.10 14.51
72.000 0.00 : 0.0 9.9 12.0 1.06 14.41
72.250 0.00 0.0 7.8 9.9 1.03 14.31
72.500 .00 0.0 5.8 7.8 0.98 14.20
72.750 0.00 0.0 4.0 5.8 0.93 14.07
73.000 0.00 0.0 2.5 4.0 0.75 13.83
73.250 0.00 0.0 1.6 2:+5 0.47 13.52
73.500 0.00 c.0 1.0 1.6 Q.29 13.32
73.750 0.00 0.0 0.6 1.0 0.18 13.20
74.000 0.00 c.0 0.4 o 0.6 0.11 13.313
74.250 0.00 0.0 0.2 0.4 0.07 13.08
74.500 0.00 0.0 0.1 0.2 0.04 13.05
74.750 0.00 0.0 0.1 0.1 .03 13.03
75.000 0.00 0.0 2.1 0.1 0.02 13.02
75.250 0.00 0.0 0.0 0.1 0.01 13.01
75.500 D.00 0.0 0.0 0.0 0.01 13.01
75.750 0.00 0.0 0.0 0.0 0.00 13.00
76.000 .00 0.0 0.0 0.0 0.00 13.00
76.250 0.00 0.0 c.0 Q.0 .00 13.00
76.500 0.00 0.0 0.0 .0 0.00 13.00
76.750 0.00 0.0 0.0 0.0 0.00 12.00
77.000 0.C0 0.0 0.0 0.0 0.C0 13.00
T7.250 0.00 o.o¢ 0.0 0.0 0.00 132.00
77.500 0.00 0.0 0.0 0.0 0.00 13.00
T7.750 0.00 .0 0.0 0.0 0.00 13.00
78.000 0.00 0.0 0.0 0.0 0.00 13.00
78.250 0.00 0.0 0.0 0.0 0.00 13.00
78.500 0.00 0.0 .0 0.0 0.00 13.00
78.750 0.00 0.0 0.0 0.0 0.00 13.00
79.000 0.00 0.0 0.0 0.0 0.00 13.00
79.250 0.00 0.0 0.0 0.c 0.00 13.00
73.500 0.00 0.0 0.0 0.0 0.00 13.00

——— e e — e ——— o T T




POND-2 Version: 5.15 §/N: 1295130016 Page 9
EXECUTED: 01-23-1991 14:53:36

Pond File: c:\haestad\pondpack\APESORF .PND

Inflow Hydrograph: c:\haestad\pondpack\APES-10 .HYD

Outflow Hydrograph: c:‘\haestad\pondpack\OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATICHNS
TIME INFLOW Il+I2 25/t = © 25/t + O QUTFLOW ELEVETIGN'

(hrs) (cfs) (cfs) (cfs) (cfs) (cfs) (£1)

79.750 0.00 0.0 0.0 0.0 0.00 13.00
80.000 0.00 0.0 0.0 0.0 0.00 13.00
B0.250 0.00 0.0 0.0 0.0 0.00 13.00
80.500 0.00 0.0 0.0 0.0 0.00 13.00
B0.750 0.00 0.0 0.0 0.0 0.00 13.00
81.000 0.00 0.0 0.0 0.0 0.00 13.00
8l1.250 0.00 0.0 0.0 0.0 0.00 13.00
8l.500 0.00 0.0 0.0 0.0 0.00 13.00
81.750 0.00 0.0 0.0 0.0 0.00 13.00
B2.000 0.00 0.0 0.0 0.0 0.00 13.00
B2.250 0.00 0.0 0.0 0.0 0.00 13.00
82.500 0.00 0.0 0.0 0.0 0.00 13.00
B2.750 0.00 0.0 0.0 .0 0.00 12.00
83.000 0.00 .0 0.0 0.0 0.00 13.00
B3.250 0.00 0.0 0.0 0.0 0.00 13.00
83.500 0.00 0.0 0.0 0.0 0.00 13.00
83.750 0.00 1 0.0 0.0 0.0 0.00 13.00
84.000 0.00 0.0 0.0 0.0 0.00 13.00

B-23




POND=-2 Version: 5.15 S/N: 129513001s Page 10
EXECUTED: 01-23-1991 14:53:36

dkkkkEA kTR kR RRRAcF SUMMARY OF ROUTING COMPUTATIONS #**kkxkxk*ikachxkhhik

Pond File: c:\haestad\pondpack\APESORF .PND
Inflow Hydrograph: c:\haestad\pondpack\APES5-10 .HYD
outflow Hydrograph: c:‘\haestad\pondpack\QUT .HYD
Starting Pond W.S. Elevation = 13.00 £t

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

Pezk Inflow = 172.00 cfs
Peak Outflow = 163.68 c¢fs
Peak Elevation = 22.12 ft

*%x%x%% Summary of Approximate Peak Storage *#**%%=*

Initial Storage = 0.00 ac-ft
Pegak Storage From Storm = 9.60 ac=IL
Total Storage in Pond = 9.60 ac-ft

Warning: Inflow hydrograph truncated on left side.

B-24



POND-2 Version: 5.15 S/N: 1295130016 Page 11

Pond File: c:‘\haestad\pondpack\APESORF .PND
Tnflow Hydregraph: c:\haestad\pondpack\APES-10 .HYD
Outflow Hydrograph: c:\haestad\pondpack\0oUT -HYD
EXECUTED: 01-23-199%1
Peak Inflow = 172.00 cfs 14:53:356
Peak Outflow = 163.68 cfs
Peak Elevation = 22.12 %
- Flow (cfs)
0 20 40 60 80 100 120 140 160 180 200 220
e |--=- e | ==-—- | == R e | ——--= e == |---—- -
11.0 =|x =
® * ;
130 = p. 4 *
L 4
15.0 = *
*3
17.0 - b4
b4
19.0 - x
X
21.8 = b4
b4
23.0 - *¥
x =
25.0 =| x
*3
27.0 = | *x
*3
29.0 =|#%*x
*3
31.0 =|*x -
*3
33.0 =|*x
*x
35.0 —|*x
*x
37.0 =|*x
*3
35.0 —|*x
*3
41.0 —|*x
*3
43.0 —|*x
*X
45.0 =|*x
*x
47.0 =|*x
X
49.0 —|*x
* N
51.0 =|*x
*X
3.0 —|*x
*x
55.0 =|*X




57.0
59.0
61.0
63.0
65.0
67.0
€9.0

71.0

*
X

I
LR ]

B

(hrs)

File:
File:

c:\haestad\pondpack\APES-10 .HYD

c:\haestad\pondpack\OUT

B-26

+HYD

Qmax =
Qmax =

172.0 cfs
163.7 cfs



FOND—
Plotted:
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i 3 1 e
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2 Version: 5.15 S/N: 1295130016

01=23=1951
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* File:
¥ File:

c:h\haestad\pondpack\APES-10
c:‘haestad\pondpack\COUT

.HYD
LHYD
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POND=-2 Version: 5.15 S/N: 12595130016 Page 1
EXECUTED: 01-23-1951 15:07 152
khkkE kA ckhkEkhkkrdh kit itk btk ikt ikt it ddhkhhkdthkdthkhti et nk
* *
* Apes Stormwater Project = City of Greenville =
: ONE HUNDRED-YEAR STORM EVENT :
*x *
= *
EAAEREXEAETRTEZ AT AR A AT R AX X E T X xR AR At T addtdhddcrrhditdiidh
Inflow Hvdrograph: c:‘\haestad\pondpackK\APES-100.HYD
Rating Table file: c:‘“haestad\pondpack\APESORF .PND
====TNTTIAL CONDITIONS—==-
Elevation = 13200 £
outflow = 0.00 cfs
Storage = 0.00 ac—-ft
INTEEMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 25/t 25/t + 0
(ft) (cfs) (ac—-ft) (cfs) (cfs)
13.00 0.0 0.000 0.0 0.0
14.00 0.9 0.040 3.9 4.8
14.25 1.0 0.078 T.5 8.5
14.50 g E 0.132 12.8 13.9
14.75 1.2 0.207 20.0 21.2
15.00 1.3 0.305 29.5 30.8
15.25 1.4 0.429 41.5 42.9
15.50 1.4 0.583 56.4 57.8
15.75% 1B 0.769 74.5 76.0
16.00 1.6 0.992 2 96.0 97.6
16.25 1.6 1.240 120.0 121.6
15.50 T 1.4599 145.1 146.8
16,75 1.8 1770 1731.3 B B JoC v
17.00 1.8 2.0853 198.7 200.5
725 1.9 2.349 227.4 229.3
17.50 1.9 2.658 257.3 259.2
17.75 2.0 2.980 288.4 290.4
18.00 2.0 3315 320.9 322.9
18.25 b g 3.659 354.2 356.3
18.50 2.1 4.008 387.% 390.0
1875 22 4.361 422.2 424.4
19.00 2.2 4.720 456.9 459.1
19.25 243 5.083 492.0 494.3
19.50 2.3 5.451 527.7 530.0
19.75 2.4 5.8324 563.7 566.1
20.00 2.4 6.202 600.3 602.7
20.25 2.0 6.584 637.4 639.9
2050 25 6.972 674.9 677.4
20.75 2ib 7.364 712.9 715.4
21.00 2.6 7.762 T51.3 753.9
21.25 19.6 8.1l64 790.3 809.9

. — e .

o —— e S S S —— T — — T ————— "




EXECUTED 01-23-1991 1l6:07:52 Page 2
DISK FILES: APES-100.HYD ; APESORF .PND

INTERMEDIATE ROUTING

GIVEN POND DAT COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 25/t 25/t + 0
(££) (cfs) (ac-ft) (cfs) (cfs)
21.50 50.8 8.572 829.8 880.6
21.75 51.0 8.984 869.7 $60.7
22.00 138.5 9.402 910.1 1048.6
22.25 192.3 5.825 951.0 1143.3
22.50 251.6 10.252 992.4 1244.0
22.75 316.1 10.685 1034.3 1350.4
23.00 385.1 11,123 1076.7 1461.8

e e e e, e e S e —— e —— —_—_————— e e e e e o= =

Time increment (t) = 0.250 hrs.

B=29




POND-2 Version:
EXECUTED: 01=-23-1991

Pond File:
Inflow Hydrograph:

outflow Hydrograph:

INFLOW HYDROGRAPH

e e

INFLOW
(cfs)

—_——————— —

——

5.15 S/N:

16:07:52

1295130016

c:\haestad\pondpack\APESORF .PND
c:h\haestad\pondpack\APES-100.HYD
c:\haestad\pondpack\oUT

«HYD

ROUTING COMPUTATIONS

T e e e e e e e e e e T —

25/t + O
(cfs)

Page 3
COUTFLOW |ELEVATION
(cEs) (£E)
0.0C0 13.00
1.38 15.1%
1.55 15.858
b G l6.52
1.90 IF .31
213 18.59
8.89 2109
342.40 22.85
382.18 22.99
324.03 22.78
241.96 22.46
1783.90 22.19
136.52 21.99
111.65 21l.86
94.20 21.77
B2.23 2170
T2:97 21.64
66.98 21.60
62.99 21.58
58.49 2 .55
53.48 21.52
49.42 21.49
46.18 21.46
42 .27 2343
37.84 21.40
34.67 21.37
32.97 21.35
J31.67 21,35
30.64 21.34
29.41 21.33
28.35 21.32
27.16 21.31
25.69 21..30
24.64 21.29
23.19 21.28
21.92 2«27
20.89 21.26
20.10 2125
19.58 21.25
19.23 21.24
18.79 21.24
18.31 21 .23
18.12 21 .23
17.74 21.22
17.29 21.22

e e R R W e e e e e S s




POND-2 Version:
EXECUTED:

Pond File:
Inflew Hydrograph:

Cutflow Hydrograph:

INFLOW HYDROGRAPH

26.500
26.750
27.000
27.250
27.500
27.750
28.000
28.250
28.500
28.750
29.000
29.250
29.500
29.750
30.000
30.250
30.500
30.750
31.000
31.250
31.500
31.750
32.000
32.250
32.500
32.750
33.000
33.250
33.500

—— e ——

—_——— e = ——

——— ——— v -

5.15 S/N:
01-23-1951

L T T T T T T T T T T TR T T T T T T T T T R T . . T D e
o000 000QO00C 0000000000000 00C 0000 OO0OCOWM

CO0OCQCDO0ODO0O0DODO0O0O000D00000C000DO00O0OHWLIW

1295130016
16:07:52

c:\haestad\pondpack\APESORF .PND
c:\haestad\pondpack\APES-100.HYD
c:\haestad\pondpack\OUT

+HYD

ROUTING COMPUTATIONS

25/t - 0O 25/t + 0
(cfs) (cfs)
767.1 800.7
766.1 798.1
764.9 785.1
763.6 791.%9
762.2 788.1
760.8 784.7
759.5 781.3
757.8 777.0
756.3 773.3
755.0 769.8
753.7 766.5
752.4 763.2
750.9 759.4
749.5 755.9
747.3 752.5
743.1 748.3
738.0 743.1
732.9 738.0
727.8 732.9
722.7 727.8
T17.7 722.7
712.7 737:7
707.7 712.7
702.7 T 7077
697.7 702.7
692.7 697.7
687.7 692.7
682.7 687.7
€77.7 682.7
672.7 677.7
667.7 672.7
662.7 667.7
657.7 662.7
652.7 657.7
647.7 652.7
642.7 647.7
637.7 642.7
632.7 637.7
627.7 632.7
622.8 627.7
617.9 622.8
613.0 617.9
608.1 613.0
603.3 608.1
598.5 603.3
593.7 §98.5

Page 4
QUTFLOW |ELEVATION
{cfs) (£t)
16.81 21.21
15.01 21.20
15.08 21.18
14.13 21.17
12.99 21.15
1i.93 21.14
10.91 21.12
9.60 21.10
8.48 21.09
7.43 21.07
6.41 21.06
5.40 21.04
4.25 21.02
3.19 21.01
2.80 20.9%5
2.59 20.96
2.57 20.93
2.56 20.90
2.55 20.86
2.53 20.83
2.52 20.80
2.51 20.76
2.50 20.73
2.50 20.70
2.50 20.67
2.50 20.63
2.50 20.60
2.50 20.57
2.50 20.53
2.50 20.50
2.50 20.47
2.50 20.44
2.50 20.40
2.50 20.37
2.50 20.34
2.50 20.30
2.50 20.27
2.49 20.24
2.48 20.20
2.47 20.17
2.45 20.14
2.44 20.10
2.43 20.07
2.41 20.04
2.40 20.00
2.40 19.97




POND-2 Version: 5.15 S/N: 1295130016

EXECUTED: 01-23-1991

Pond File:
Inflow Hydrograph:

INFLOW HYDROGRAFH

TIME INFLOW
{hrs) (cfs)
33.750 0.00
34.000 0.00
34.250 c.00
34.500 0.00
34.750 0.00
35.000 0.00
35.250 0.00
35.500 0.00
35.750 0.00
36.000 0.00
36.250 0.00
36.500 0.00
36.750 0.00
37.000 0.00
27.250 0.00
27.500 0.00
37.750 0.00
328.000 0.00
28.250 0.00
38.500 0.00
38.750 0.00
39.000 0.00
39.250 G.00
39.500 0.00
38.750 .00
40.000 .00
40.250 0.00
40.500 0.00
40.750 0.00
41.000 0c.Cco
41.250 0.00
41.500 0.00
41.750 .00
42.000 0.00
42.250 0.00
42.500 0.00
42.750 0.00
43.000 0.00
43.250 0.00
43.500 .00
43.750 G.00
44.000 0.00
44.250 0.00
44.500 0.00
44.750 0.00
45.000 0.00

16:07:52

c:\haestad\pondpack\APESORF .PEND
c:\haestad\pondpack\APES-100.HYD
Outflow Hydrograph: c:\haestad\pondpack\oUT

T ————————— —— . — . S 1 [N ——

L

L

L

COoO0CCO0O00O00000O0O000C 0000000000000 00O000000000D000QOD000

—— e | e S e —

Page 5
-HYD
ROUTING COMPUTATIONS
25/t + © QUTFLOW |ELEVATION
{cfs) (cfs) {£t)
593.7 2.40 19.84
588.9 2.40 LS. 9%
584.1 2.40 15.87
579.3 2.40 18.84
574.5 2.40 19.81
569.7 2.40 19,77
564.9 2.40 19.74
560.1 2.328 19.71
555.3 Z2:37 159.68
550.6 2.386 15.64
545.9 2.34 19.61
541.2 2.33 19.58
536.5 2.32 19.55
531.% 2.31 19.51
527.3 2.30 12.48
522.7 2.30 19.45
518.1 2.20 19.42
513.5 2:30 15.38
508.9 2.30 19.35
504.3 2.30 19.232
499.7 2.30 19.29
455,11 2.30 19.26
490.5 2.29 19.22
© 485.9 2.28 19.19
481.4 2.28 19.186
476.8 2.25 19.13
472.3 2.24 19.09
467.9 2.22 19.06
463.4 2.21 19.03
455.0 2.20 19.00
454.8 2.20 18.97
450.2 2.20 18.94
445.8 2.20 18.90
441.4 2.20 18.87
437.0 2.20 18.84
432.6 2.20 18.81
428.2 2.20 15.78
423.8 2.20 18.75
419.4 2.19 18.71
415.0 2.17 18.68
410.7 2.16 18.65
406.4 2.15 18.62
402.1 2.13 18.59
397.8 2.12 18.56
393.5 2.11 18.53
389.3 2.10 18.49

T S S




POND-2 Version: 5.15 S/N: 1295130016 Page 6
EXECUTED: 01-23-1991 16:07:52

Pond File: c:\haestad\pendpack\APESORF .PND
Inflow Hydrograph: c:\haestad\pondpack\APES-100.HYD
Cutflow Hydrograph: c:\haestad\pondpack\0UT .HYD
INFLOW HYDROGRAFH ROUTING COMPUTATIONS

TIME INFLOW Il+I2 25/t - 0O 25/t + O OUTFLOW |ELEVATION

{hrs) (cfs) (cfs) (cfs) {cfs) (cfs) (£t)
45.250 0.00 0.0 380.9 385.1 2.10 18.46
45.500 0.00 0.0 376.7 380.9 2.10 18.43
£45.750 0.00 0.0 372.5 376.7 2.10 18.40
426.000 0.00 .0 368.2 372.5 2.10 18.37
46.250 0.00 0.0 364.1 368.3 2.10 18.34
46.500 0.00 0.0 359.9 364.1 2.10 18.31
46.750 .00 0.0 355.7 359.9 2.10 18.28
47 .000 0.00 0.0 351.5 355.7 2.10 18.25
47.250 0.00 0.0 347.4 351.5 2.08 18.21
47 .500 .00 0.0 343.2 347 .4 2.07 l8.18
47.750 0.00 0.0 338.1 343.2 2.086 18.15
48.000 .00 0.0 335.0 338.1 2.05 18.12
48.250 0.00 0.0 330.9 335.0 2.04 18.09
48,500 0.00 0.0 326.9 330.9 2.02 18.06
48.750 0.00 0.0 322.8 326.9 2.0%1 18.03
49,000 0.00 0.0 318.8 322.8 2.00 18.00
49.250 0.00 . 0.0 314.8 318.8 2.00 17 .97
49.500 .00 c.0 310.8 314.8 2.00 17.94
49.750 0.00 0.0 306.8 310.8 2.00 17.91
50.000 0.00 0.0 302.8 306.8 2.00 17.88
50.250 0.00 c.0 298.8 302.8 2.00 17.85
50.500 .00 0.0 294.8 298.8 2.00 17.81
50.750 0.00 0.0 290.8 294.8 2.00 17.78
51.000 0.00 0.0 286.8 = 290.8 2.00 17.75
51.250 0.00 c.0 282.9 286.8 1.99 17.72
51.500 0.00 0.0 278.9 282.9 1.98 17.69
51.750 0.00 0.0 275.0 278.9 1.96 17.66
52.000 .00 0.0 271.1 275.0 1.95 17.83
52.250 0.00 .0 267.2 271.1 1.54 17.60
52.500 0.00 0.0 263.4 267.2 1.93 17.56
52.750 0.00 0.0 259.5 263.4 1.91 17.53
53.000 0.00 0.0 255.7 259.5 1.90 17.50
53.250 .00 0.0 251.9 - 255.7 1.90 17.47
53.500 0.00 0.0 248.1 251.9 1.80 17.44
53.750 0.00 0.0 244.3 248.1 1.90 17.4]}
54.000 0.00 0.0 240.5 244.3 1.90 17.38
54.250 0.00 0.0 236.7 240.5 1.90 17.34
54.500 0.00 0.0 232.9 236.7 1.90 17.31
54.750 0.00 0.0 229.1 232.9 1.50 17.28
55.000 0.00 0.0 225.3 229.1 1.90 17.28
55.250 0.00 0.0 221.6 225.3 1.89 17.22
55.500 0.00C 0.0 217.8 221.¢6 1.87 17.18
55.750 0.00 0.0 214.1 217.8 1.86 17:15
56.000 0.00 0.0 210.4 214.1 1.85 17.12
56.250 0.00 0.0 206.7 210.4 1.83 17.09
56.500 0.00 0.0 203.1 206.7 1.82 17.05




POND-2 Version: 5.15 S/N: 1295130015
EXECUTED: 01-23-1991 16:07:52
Pond File:

Inflow Hydrograph:
Jutflow Hydrograph:

INFLOW HYDROGERAPH

—_———— e e ——— e ——— —

TIME INFLOW
{hrs) {cfs)
56.750 0.00
57.000 D.Gﬂi
5T =250 0.00
57.500 0.00
57.750 0.00
58.000 c.00
58.250 C.00
58.500 0.00
58.750 0.00
59.000 0.00
55.250 0.00
59.500 0.00
59.750 0.00
&60.000 0.00
60.250 0.00
60.500 0.00
60.750 0.00
61.000 0.00
61.250 0.00
£1.500 0.00
61.7E50 0.00
62.000 0.00
62.250 0.00
62.500 0.00
62.750 0.00
63.000 0.00
63.250 0.00
€3.500 0.00
63.750 G.0Q
64.000 0.00
64.250 0.00
64.500 0.00
64.750 0.00
65.000 0.00
65.250 ¢.00
65.500 .00
65,750 0.00
66.000 0.00
66.250 c.00
65.500 0.00
66.750 0.00
67.000 0.00
67.250 0.00
67.500 0.00
67.750 0.00
68.000 Q.00

c:\haestad\pondpack\APESCRF .FND
c:‘\haestad\pondpack\APES-100.H¥YD
c:\haestad\pondpack\0UT

-HYD

ROUTING COMPUTATIOCNS

i o . ) i e S S S . o o o o o T T W T T S o e o

I1+I2 25/t - 0
(cfs) {cfs)
0.0 199.5
0.0 195.9
0.0 192.3
0.0 188.7
0.0 185.1
0.0 181.5
0.0 177.9
0.0 174.3
0.0 170.7
0.0 167.1
0.0 163.5
0.0 160.0
0.0 156.5
0.0 153.0
0.0 149.6
0.0 146.2
z 0.0 142.8
0.0 139.4
0.0 136.1
0.0 132 .7
0.0 123.5
0.0 126.2
0.0 133.0
0.0 119.7
0.0 116.5
0.0 113.3
0.0 119.1
0.0 106.9
0.0 103.7
0.0 100.5
0.0 97.3
0.0 94.1
0.0 91.0
0.0 87.8
0.0 84.7
0.0 s 1
0.0 78.6
0.0 75.6
0.0 72.6
0.0 69.6
0.0 66.7
0.0 63.8
0.0 60.9
0.0 58.1
0.0 55.3
0.0 52.5

25/t + O
fcfs)

————————— =

Page 7
OUTFLOW |ELEVATION
{cfs) {ft)
1.81 1702
1.80 16.89
1.80 15.988
1.80 le.82
1.80 15.83
1.80 16.86
1.80 156.83
1.80 16.79
1.80 16.786
B R 16.73
1.78 16.69
1.76 15.66
1.75 16.63
1.74 16.59
1.72 156.56
1.71 16.53
1.70 16.49
1.68 16.46
1.67 16.43
l.66 l6.39
1.64 16.36
1.63 1g.33
l.62 16.30
1.61 16.26
1.60 16.23
1.60 16.20
1.60 le.16
1.60 16.13
1.80 16.10
1.60 16.06
1.680 16.03
1.60 16.00
1.58 15.96
157 15.92
1.55 15.89
1.54 1585
153 15.82
1.51 15.78
1.50 15.74
l1.48 15.70
1.46 15.66
1.45 15.82
1.43 15.58
1.42 15.54
1.40 15.50
1.40 15.46
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POND-2 Version: 5.15 S/N: 1295130016 Page §
EXECUTED: 01-23-1891 16:07:52

Pond File: c:\haestad\pondpack\APESORF .PND
Inflow Hydrograph: c:\haestad\pondpack\APES-100.H¥D
outflow Hydrograph: c:\haestad\pondpack\oUT .HYD
INFIOW HYDROGRAPH ROUTING CCOMPUTATIONS
TIME INFLOW I1+I2 25/t =0 25/t + 0O QUTFLOW |ELEVATION
(hrs) (cfs) (cfs) (cfs) (cfs) (cfs) (£Et)
68.250 0.00 0.0 49.7 52.5 1.40 15.41
€3.500 0.00 c.0 46.9 49.7 1.40 15.36
68.750 0.00 0.0 44.1 46.9 1.40 15.32
69.000 0.00 .0 41.3 44.1 l.40 1527
69.250 0.00 .0 38.5 41.3 1.39 15.22
69.500 0.00 0.0 35.8 38.5 1.36 15.16
62.750 0.00 c.0 33.1 35.8 1.34 15.10
70.000 0.00 0.0 30.5 33.1 1.32 15.05
70.250 0.00 0.0 27.9 30.5 1.30 14.99
70.500 0.00 0.0 25.3 27.9 127 14.92
70.750 0.00 0.0 22.8 25.3 1.24 14.86
71.000 0.00 .0 20.4 22.8 1.22 14.79
71.250 0.00 0.0 18.0 20.4 1.19 14.72
71.500 0.00 0.0 15.7 18.0 1.156 14.64
71.750 c.00 0.0 13.5 15.7 1.13 14.56
72.000 0.00 0.0 11.3 13.5 1.09 14.48
72.250 0c.00 = .0 9.2 11.3 1.05 14.38
72.500 0.00 c.0 T2 9.2 1.01 14.28
72.750 0.00 0.0 5.2 7.2 0.96 1l4.186
73.000 0.00 c.o 3.4 5.2 0.51 14.03
73.250 0.00 0.0 2.1 3.4 0.64 1371
73.500 0.00 0.0 1.3 - 1 § 0.40 13.44
73.750 0.00 0.0 0.8 1.3 0.25 13.28
74.000 0.00 c.0 0.5 “ 0.8 0.16 13.17
74.250 0.00 0.0 0.3 0.5 0.10 13.11
74.500 0.00 0.0 0.2 0.3 0.06 13.07
74.750 0.00 0.0 0.1 0.2 0.04 13.04
75.000 0.00 0.0 0.1 0.1 0.02 13.03
75.250 0.00 0.0 0.0 .1 0.01 13.02
75.500 0.00 0.0 0.0 0.0 0.01 13.01
75.750 0.00 0.0 0.0 0.0 .01 13.01
76.000 0.C0 0.0 0.0 0.0 0.00 13.00
76.250 0.00 0.0 0.0 0.0 0.00 13.00
76.500 0.00 0.0 0.0 0.0 0.00 13.00
76.750 .00 0.0 0.0 0.0 0.00 13.00
77.000 0.00 0.0 0.0 0.0 0.00 13.00
77.250 0.00 c.0 0.0 0.0 0.00 13.00
77 .500 0.00 0.0 0.0 c.0 0.00 13.00
77.780 0.00 0.0 0.0 0.0 0.00 13.00
78.000 0.00 0.0 0.0 0.0 0.00 13.00
78.250 0.00 c.0 0.0 0.0 0.00 13.00
78.500 0.00 0.0 0.0 0.0 0.00 13.00
78.750 0.00 0.0 0.0 0.0 0.00 13.00
79.000 0.00 0.0 0.0 0.0 0.00 13.00
79.250 0.00 0.0 0.0 0.0 0.00 13.00
79.500 Q.00 0.0 0.0 0.0 Q.00 13.00

i T o i o . S S




POND-2 Version: 5.15 S/N: 1295130016 Page &

EXECUTED: 01-23-1991 16:07:52

Pond File: c:\haestad\pondpack\APESORF .PND
Inflow Hydrograph: c¢:\haestad\pondpack\APFES—-100.HYD
gutflow Hydrograph: c:\haestad\pondpack\oUT LHYD
INFLOW HYDROGRAFH ROUTING COMPUTATIONS
TIME INFLOW T1+I2 25/t - 0 28/t + 0 | OUTFLOW
(hrs) (cfs) (cfs) {cfs) (cfs) (cfs)
79.750 .00 0.0 0.0 0.0 0.00
g80c.000 0.00 .0 0.0 0.0 2.00
80.250 0.00 0.0 2.0 .0 0.00
80.500 0.00 0.0 0.0 0.0 0.00
80.750 G.00 0.0 0.0 .0 0.00
g81.000 0.00 .0 0.0 0.0 0.00
8§1.250 0.00 0.0 0.0 .0 0.00
1.500 0.00 0.0 0.0 0.0 0.00
81.750C 0.00 0.0 0.0 0.0 0.00
82.000 0.00 0.0 0.0 g.0 0.00
82.250 0.00 0.0 0.0 0.0 0.00
82.500 0.00 0.0 0.0 0.0 0.00
82.750 0.00 0.0 0.0 0.0 0.00
83.000 .00 g.0 0.0 0.0 0.00
83.250 0.00 0.0 0.0 0.0 0.00
83.500 0.00 0.0 0.0 0.0 0.00
§3.750 0.00 I 0.0 0.0 0.0 0.00
84.000 .00 0.0 6.0 0.0 0.00

e e S S
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POND-2 Version: 5.15 S/N: 1295130016 Page 10
EXECUTED: 01-23-1381 16:07:52

kkkkkkAkkhk ik ki kxxx SUTMMARY OF ROUTING COMPUTATIONS #&khdkdhdkbdihhiiik

Pond File: c:\haestad\pondpack\APESORF .PND
Inflow Hydrograph: c¢:\haestad\pondpack\APES-100.HYD
outflow Hydrograph: c:‘\haestad\pondpack\oUT -HYD
Starting Pond W.S. Elevation = 13.00 ft

k%kk%%* Summary of Peak Outflow and Peak Elevation #*#%%x*

Peak Inflow = 375.00 cfs
Peak Cutflow = 382.18 cfs
Peak Elevation = 22.99 ft

*%%%* Summary of Approximate Peak Storage #*#*%x%

0.00 ac—-ft
11.10 ac~ft

i ——————r——

Initial Storage
Peak Storage From Storm

Total Storage in Pond = 11.10 ac—-ft

Warning: Inflow hydrograph truncated on left side.



POND-2 Version: 5.15 S/N: 1295130016 Page 11

Pond File: c:\haestad\pondpack\APESORF .PND
Inflow Hydrecgraph: c:\haestad\pondpack\APES-100.HYD
Outflow Hydrograph: c:\haestad\pondpack\OUT +HYD

EXECUTED: 01-23-1991
375.00 cfs 16:07:52
382.18 cfs
22.99 ft

Peak Inflow
Peak OQutflow
Peak Elevaticon

. Flow (cfs)
0 40 20 120 160 200 240 280 320 360 400 440

mmmne e L B B B B B B B e
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x
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TIME
(hrs)

File:
File:
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POND=-2 Version:

5.15 S/N:

Plotted: 01-23-1991
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APPENDIX C

MEMORANDUM OF UNDERSTANDING

DEPARTMENTAL RESPONSIBILITIES REGARDING THE
URBAN STORMWATER DETENTION POND. AS PART OF THE
ALBEMARLE-PAMLICO ESTUARINE STUDY

Engineering and Inspections Department

Engineering and Inspections Department will work with the consultant to
ensure the timely completion of the design of the stormwater detention pond.
The Engineering and Inspections Department will provide technical assistance in
the construction of the project to insure compliance with the approved design.

Public Works Department

Public Works will provide necessary equipment, manpower and supervision for
the construction of the facility. Public Works will also be responsible for
routine and emergency maintenance of the facility. This will include regular
clean-up of accumulated trash and other debris from within the detention basin.

Public Works Department will remove accumulated sediment from the facility
as needed. Sediment will be transported to the County Landfill for disposal.
Public Works Department will mow side banks and bottom of the facility twice
monthly from May through October. 1If needed, Public Works Department will
perform mechanical raking of the bottom surface of the basin to prevent soil
compaction and ensure good infiltratien., Public Works Department will perform
regular routine inspections of the facility. The facility will be checked for
condition of the grass on the embankment, floor and perimeter of the pend.
Outlet controls, debris racks, and outlet channels will be checked for clogging.

The banks of the pond will be examined for detericration, and rills and gullies



will be filled. compacted, and reseeded immediately. The Public Works
Department will also perform routine mosquito control operations at the
facility.

In the interest of public safety, the integrity of the fence will be
checked periodically. Because the project area may be considered unattractive
given the fact the entire area will be fenced. the Department of Public Works
will study the feasibility of screening and landscaping the area upon completion
of the facility.

Department of Planning and Community Development

The Department of Planning and Community Development will be responsible
for overall administration of the APES grant. Department staff will ensure the
proper submission of status reports, requests for disbursements of funds. and
manhour accounting reports. The Department of Planning and Community
Development will be responsible for submission of a draft project report to the
APES Contract Administrator by September 30, 1991, and a final project report by
December 30, 1991.

The Department of Planning and Community Development will coordinate with
the Institute of Coastal and Marine Resources of East Carolina University to
ensure their timely start-up of water quality monitoring activities,

Planning and Community Development staff will enmsure that the Department of
Engineering and Inspections will be kept abreast of all forthcoming assessments
of facility performance and provided with copies of all pertinent reports.

The Department of Planning and Community Development will ensure, with the
cooperation of the Public Information Officer. that the public is informed of
the status and effectiveness of this project and its importance to the citizens

of Greenville and eavirons., This project is considered a "best management



practice' for controlling pollution from urban stormwater runoff. It is a
nontraditional technology, that is likely to be used increasingly in coastal
North Carelina. When feasible, the Department of Planning and Community
Development will provide articles for publication in appropriate technical and
professional journals. This will ensure the recognition of the project within

the scientific community and will reflect positively on the City of Greenville,

st R lttle

Ronald R. Kimble
City Manager

D 7,

Ha}d‘ Allen
B;rec r of Public Works Director of Planning & Community
Development

=3






APPENDIX D

PROJECT PICTORIAL



D.1. Excavation of detention pond begins.

D.2. View of detention pond area from end of West Conley Street.



D.4. Land-clearing activities at Moyewood Ditch.



D.5. - D.B. Clockwise from top left: Public Works employees constructing concrete spillway; installation of riser structure and pond outlet
discharge piping; site preparation for headwall and pipe installation.
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D.13. 30" perforated riser shown in center foreground. To the right of riser is handwheel-operated sluicegate.
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D.16. View from West Conley entrance. Outlet structure to left.
Spillway, inlet pipe at right.

D.17. West Conley entrance to detention basin.



D.18. View of detention pond, facing West Third Street, showing concrete
spillway, inlet discharge pipe. Storage shed contains ICMR sampling
equipment.

D.19. Riprap on east side of detention basin, next to spillway. Existing
drainageway in background.



storage pool

QOutlet

D.20.

for USGS weir.

Tar River wetlands

in background.

USGS weir. Metal box atop corrugated pipe contains stage level recorder.

D.21.



D.22. Pond discharge outlet
structure. Metal box
atop corrugated pipe
contains USGS stage
level recorder. Note
wooden catwalk at right.

D.23. Storage shed behind outlet structure contains ICMR sampling equipment.
Note outdoor lightpole. Inlet discharge pipe. rapezoidal spillway to right.






