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Section 1
Introduction

The ETE Sanitation and Landfill site is located in a rural agricultural area on
Broughton Road in the Town of Gainesville, Wyoming County, New York,
approximately 2 miles west of Silver Springs and 1-mile north of the Village of
Gainesville. The 20-acre site is surrounded by woodland buffer which separates the
landfill from undeveloped agricultural land on all sides. Broughton Road runs east to
west to the south of the landfill and Route 19 runs north to south to the west side of
the landfill. Two ponds are located within the subject area. The first being situated at
the southern property line, referred to as South Pond, and the second located on the
northern property line, referred to as North Pond. The landfill accounts for about
seven acres of the 20-acre site. The Town of Gainesville Highway Department Garage
is located in the southeast corner of the subject area.

According to the 1994 Preliminary Site Investigation Report, the ETE Sanitation and
Landfill Site was owned and operated by ETE Corporation from 1972 to 1979. The site
may have been in operation prior to 1972. The ETE site was a non-permitted private
landfill which accepted municipal and industrial waste from surrounding towns in
Wyoming County. The ETE Corporation declared bankruptcy in 1979. A number of
violations cited by the New York State Department of Environmental Conservation
(NYSDEC) included refuse burned on site; refuse not spread, compacted, or covered;
refuse protruding through the cover soils; insufficient grading; uncontrolled release of
leachate; and blowing papers. '

Almor Corporation of Warsaw, New York, disposed of approximately 150 tons of
leaded paint sludge on site. Plating wastes may also have been disposed on site.
Additional industrial waste included halite (salt) and possibly other salts produced by
Morton Salt. An estimated 4 to 5 truckloads of salt were disposed per week for an
undetermined length of time.

Based on site history, findings of NYSDEC site inspections and sample results,
NYSDEC elected to perform a Preliminary Site Assessment (PSA) of the site in 1990
and a Second Phase PSA in May of 1993. The PSAs included collection of onsite
sediment, leachate and soil samples in addition to the installation and sampling of
seven groundwater monitoring wells. These investigations confirmed that hazardous
wastes were disposed onsite, groundwater standards were violated, and the
contaminants have migrated into nearby surface waters.

To further evaluate the contamination present at the site and to evaluate alternatives
to address the significant threat to public health and the environment posed by the
presence of hazardous waste, CDM, under contract with the NYSDEC, conducted a
Remedial Investigation/ Feasibility Study (RI/FS) of the site between March and June
1998. A final report was submitted in September 1998.

CDM Camp Dresser & McKee Inc. ’ 1-1
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Section 1
Introduction

The results of the RI indicated that approximately seven acres of the site contains
landfilled waste, with a maximum thickness of 15 feet. A portion of the waste is
believed to extend under the northern slope of the South Pond.

Potential remedies were identified and evaluated in the final FS report, submitted
January 1999. Four alternatives for site remediation were developed through the
screening process. They were:

Alternative 1 - No Action with Environmental Monitoring

Alternative 2 - Consolidate Wastes, Install Modified Part 360 Landfill Cap, Gas Vents,
and Environmental Monitoring

Alternative 3 - Consolidate Wastes, Install Modified Part 360 Landfill Cap, Gas Vents,
Drain South Pond, Relocate and Expand the North Pond, and Environmental
Monitoring

Alternative 4 - Consolidate Wastes, Install Modified Part 360 Landfill Cap, Gas Vents,
Drain South Pond, Relocate and Expand the North Pond Install a Passive Perimeter
Drain, Collection and Offsite Disposal (Alternative 4a) or Onsite Discharge
(Alternative 4b) of Groundwater, and Environmental Monitoring.

1.1 Recommendation of Alternatives

Seven criteria (as discussed in The Technical and Administrative Guidance
Memorandum) were used in the FS to perform a detailed analysis of the four
.alternatives. The criteria were: compliance with Applicable or Relevant and
Appropriate Requirements (ARARs); protection of human health and the
environment; short term effectiveness and permanence; reduction of toxicity,
mobility, or volume; implementability; and cost.

Alternative 1 was not selected because it does not sufficiently address protection of

: human health and the environment. Alternative 2 provided increased protection of
o human health and the environment over Alternative 1 but does not significantly
~ reduce leachate generation and contaminant mobility. As a result, groundwater and
surface water contamination would continue under Alternative 2 virtually unabated.

Alternative 3 was recommended for implementation at the ETE Sanitation and
Landfill site given it meets all RAOs, is a reliable remedy with minimal long-term
maintenance requirements, and is significantly more cost effective than Alternative 4a
or 4b.

1.2 Selected Remedy

Based upon information presented in the RI/FS, the NYSDEC has identified a selected
remedy. This is documented in the March 31, 1999 Record Of Decision (ROD), and
includes:

CDM Camp Dresser & McKee Inc. ' 1-2
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1. A remedial design program to verify the components of the conceptual design
and provide the details necessary for the construction, operation and
maintenance, and monitoring of the remedial program. Any uncertainties
identified during the RI/FS will be resolved.

2. Waste consolidation and site regrading, to minimize the footprint of the site.
Design of a modified Part 360 cover system in accordance with applicable
regulations and guidance including a gas collection layer and a passive gas
collection and venting system. Design of surface water controls.

3. Permanently drain the South Pond to reduce leachate production. Design of
drainage ditches and/or pipe conduits to drain the South Pond area.
Reclamation of the South Pond area to the extent necessary. Consolidation of the
wastes currently under the South Pond to the extent necessary for the remedy.

4.  Excavation of contaminated sediments from the North Pond and placement
under the final cover of the landfill. Extension of North Pond by approximately
one acre to partially compensate for the loss of South Pond aquatic habitat
and/or wetlands.

5.  Installation and monitoring of two additional well clusters down gradient of the
site to detect any future off-site migration of groundwater contamination
towards residences.

6. Preparation of a long-term operation, monitoring, and maintenance plan
(OM&M plan). The OM&M plan will include periodic sampling of the
groundwater, surface water, private wells and landfill gas vents. The plan will
also include periodic inspection and maintenance of the cover system and
surface water controls to maintain the effectiveness of the remedy.

CDM Camp Dresser & McKee Inc. 1-3
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Section 2
Design Features

2.1 Existing Features

2.1.1 Topography

Regional topography slopes downward to the north to slightly northwest to the small
stream valley occupied by Cotton Creek. The highest point on the landfill lies
approximately 1680 feet above mean sea level with Cotton Creek at an elevation of

1380 feet above mean sea level, as shown on Figure 2-1. Cotton Creek runs northeast
and discharges into Oatka Creek, a major tributary of the Genesee River.

The landfilled portion of the site is slightly elevated relative to the surrounding land.
The surrounding topography can be described as a humocky terrain, with evidence of
small glacial kettle lakes southeast of the site. The site lies on the northwest side of
what appears to be a northwest to southeast trending moraine marking the final
advance of glaciers responsible for scouring the valleys now occupied by Silver Lake
and Oatka Creek. Unconsolidated soils found onsite consist of poorly stratified very
fine sands, silts and clays deposited by glacial ice and/or glacial meltwaters.

The site vegetation is dominated by grasses, immature trees and shrubs, with mature
trees forming a perimeter around the landfilled portion of the property. A limited
amount of debris protrudes through the ground cover in certain portions of the
landfill, particularly along the steep-sloping north and northeast edge of the landfill.
Total relief at the site is approximately 55 feet from scuth to north with 13 feet of
elevation change occurring at the landfill toe. The local topography has been modified
by landfilling activities. ‘

2.1.2 Site Geology

Soils found at the ETE Landfill were deposited by glaciers that covered this area of
New York during the Wisconsin stage of glaciation in this region. Sediments in this

- part of Wyoming County are likely to be composed of a Wisconsin moraine sediments
and/ or ice contact stratified drift (Van Diver, 1997). Soils in the vicinity of the ETE site
are Bath-Valois gravelly loams and the Mardin Channery silt loam (USDA, 1974).
These soils are characterized by deep, well-drained low lime soils on hill slopes and
concave areas or depressions, respectively (USDA, 1974).

Boring logs from monitoring well installations conducted by CDM and Engineering
Science indicate that the subsurface material is primarily composed of poorly
stratified glacial till comprised of poorly scrted very fine sands, silts, gravels and
occasional clay lenses. Glacial till found at the site is a characteristic of lodgement and
melt-out type tills. Lodgement tills are formed by the plastering of glacial debris on
the underlying bedrock surface by the sliding base of a moving glacier via meltout
and mechanical processes. Sediment material derived from the local bedrock appears
to increase in abundance towards this lower portion of the substratum. Meltout tills

CDM Camp Dresser & McKee Inc. ‘ 2-1
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Section 2
Design Features

form as the glacier reaches its stagnation point and begins to melt. Sediment-rich
glacial ice begins to melt forming gradational contacts as various sediment debris
bands once present in the glacial ice, are deposited on top of the lodgement till as the
supporting glacial ice begins to melt. Gravel clasts are a mix of bedrock materials
found north of the site and include siltstones, shales and dolomites of Devonian age.
Both slug testing and grain size characterization indicate that the material is primarily
a very fine sandy silt with a permeability ranging from 1x10% to 1x103 cm/sec. The
glacially derived unconsolidated sediment overlies bedrock, which was not
encountered during drilling activities conducted during the RI. A well log from the
Town of Silver Springs' municipal well, located 3 miles from the site, indicates that
glacial overburden is approximately one hundred and sixty feet thick (160 ft) near the
site. Glacial deposits overlie gray to light gray colored shale possibly belonging to the
West Falls Group of Upper Devonian shales and sandstones exposed in a cliff face of
the Letchworth State Park located 6.5 miles east of the site.

Fill materials found at the site are primarily composed of municipal solid waste.
Drilling logs indicate that the fill material was occasionally blanketed with cover soil
taken from an onsite borrow areas. However, it does not appear that a uniform cover
soil layer was spread over the municipal waste on a regular basis.

The geologic cross sections were created by compiling boring log data collected
during recent and past investigations. Monitoring wells used to construct the cross
sections are shown along with their corresponding well screen intervals.
Piezometric/potentiometric head measurements are also plotted for two of six
synoptic water level rounds conducted in May and June 1998.

When considering the potential for migration of chemical constituents in
groundwater, these cross sections can be used to predict major flow paths at the site.
The hydrogeology of the ETE Landfill can be broken down into five distinct geologic
units that are grouped according to soil type. These soil types are found at various
depths across the site commonly found in glaciated regions.

Hydraulic
Conductivity
Stratigraphic Unit Soil Descriptions (cm/sec)
Unit 1 Alternating layers of brown silt, little sand and gravel with 10-4 to 10-5 (a)
brown medium-fine sand with silt and gravel, loose, poorly
sorted.
Unit 2 Gray silt and very fine sand, little clay, little pebbles, medium  10-4 to 10-6 (b)
to no plasticity, poorly sorted.
Unit 3 Gray fine to medium sand and siit, occasionally containing 10-4 (a)
pebbles and cobbles, low plasticity, poorly sorted.
Unit 4 Gray-tan/Brown fine sand and silt, with orange mottling, 10-4 (a)

loose, poor to well sorting.

CDM Camp Dresser & McKee Inc. ] 2-3
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Hydraulic
Conductivity
Stratigraphic Unit Soil Descriptions (crm/sec)
Unit 5 Greenish-gray, medium to coarse sands, sandstone 10 -1 t0 10-3 (b)
fragments, pebbles, cobbles, boulders, loose, poorly sorted.
Municipal and Primarily household trash and some construction debris. Highly Variable
Industrial Solid This unit also includes potential sources of hazardous
Waste materials such as lead paint sludge and chemical solvents.

(a) Hydraulic conductivity from onsite slug testing.

(b) Hydraulic conductivity range from Fetter, 1994, p. 98.

Site hydrogeology is dominated by the low permeable Unit 2, which appears to be
interbedded with occasional beds of Unit 3 providing the more permeable horizontal
flow path for contaminants traveling in the deeper flow regime. Unit 3 is a
discontinuous unit of coarser grained materials. These were likely deposited by
periodic high energy glaciofluvial meltwater events. Deposits of this type are highly
variable and often times do not conform to “straight line” stratigraphic correlations.
At the site, the contact between Unit 3 and the surrounding units should be
considered gradational both vertically and horizontally. The cross sections appear to
show Unit 3 as a glaciofluvial channelized deposit trending in a NW to SE direction.

Shallow flow is dominated by the alternating layers of silt and very fine sand which
comprise Unit 1. Horizontal groundwater flow is likely to be controlled by the very
thin (less than 0.5 inch thick) lenses of very fine to fine sand interbedded within the
less permeable silt component of Unit 1. Generally, more permeable glacial sediments
were found along the western border of the landfilled area. High water production
rates were noted in the MW-1 and MW-8 deep wells which are screened in coarser
sands and gravels. Water production rates from these wells averaged approximately
1.5 gallons per minute (gpm) whereas other monitoring wells typically produced less
than 0.5 gpm. :

2.1.3 Site Hydrogeology

Site hydrogeology is influenced by both regional and local hydrogeologic processes
acting upon groundwater flow at the landfill. The regional hydrogeology is controlled
by topography. Groundwater in this region tends to flow north to northeast towards
Cotton Creek. Cotton Creek is likely to derive its baseflow from groundwater flowing
northward. The topographic high controlling groundwater flow is composed of
glacial moraine material which trends from NW to SE between the towns of Silver
Spring and Gainesville. Small ponds and swampy areas are found locally at
elevations corresponding to the South Pond elevation suggesting that the pond may
be a product of a natural spring along the northeast facing slope of this glacial
moraine.

CDM Camp Dresser & McKee Inc. 2-4
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A shallow water table aquifer is present in the unconsolidated sediments found at the
site. Stratified deposits of clay and silt provide discontinuous confining layers for the
shallow water table to perch upon. Water levels in the shallow and deep monitoring
well pairs indicated a slight downward vertical gradient. Piezometric heads measured
m the shallow monitoring wells were approximately one foot higher than water levels
in corresponding deep wells.

The South Pond is likely to be recharged from regional groundwater flow and to a
lesser degree, surface water runoff. The South Pond acts as an area of local
groundwater recharge for the landfill. The hydraulic head of the South Pond increases
the hydraulic gradient acting on local groundwater flow and is likely to promote
horizontal flow in the shallow groundwater table aquifer from south to north towards
the north toe of the landfill where leachate seeps are evident.

Data presented in the RI indicates shallow groundwater flow from the landfill is in a
north to northeast direction. However, local deviation to the northwest appears to
occur near the MW-8 well cluster. This slight deviation in groundwater flow direction
is likely the result of groundwater mounding within the landfill. Groundwater
mounding occurs as the highly permeable municipal solid waste becomes saturated
with groundwater and infiltrated water from precipitation (Watson et al. 1993, pp
106-107). As a result, the artificial "bubble", or mound of water forms within the
landfilled area. As mounding increases, the differential head between the center of the
landfill and the surrounding area, groundwater flow radiates away from the center
portion of the landfill towards the landfill perimeter. The groundwater mound
appears to have resulted in the formation of a small artificial groundwater "divide",
which diverts a small portion of leachate enriched groundwater to the northwest. The
majority of leachate enriched groundwater flows to the northeast from the center of
the landfill towards the MW-3 well cluster.

Hydraulic heads for monitoring wells screened in the deeper glacial formations are
presented in the RI. The data indicates a slight to moderate downward vertical
hydraulic gradient. This gradient promotes vertical groundwater flow from the
shallow water table aquifer to the deeper glacial aquifer and ultimately into the
underlying fractured bedrock. -

2.1.4 Surface Water and Site Drainage

Surface water bodies and drainage features are shown in Figure 2-2.

Two ponds are located on site. The South Pond and North Pond are shown on Figure
2-2. The South Pond, approximately 3.5 acres in size, is drained by two seasonal
tributaries. The primary tributary, the western drainage channel, drains water north
to northwest along the western perimeter of the landfill within the confines of a
wooded area which divides the landfilled area from the adjacent property to the west.
During periods of heavy precipitation, the South Pond's secondary discharge is due

CDM Camp Dresser & McKee Inc. ) 2-5
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east, across the access road into the eastern drainage channel, a seasonal tributary
which runs along the eastern boundary of the site.

The North Pond, approximately 0.5 acres in size, (also known as the Leachate
Collection Pond) appears to be fed by three sources of recharge; the western drainage
channel fed by the South Pond discharge, which runs along the western edge of the
landfill and turns east just north of the landfill, discharging water into the North
Pond; leachate seeps emanating from the landfill's north toe that flow directly into the
North Pond; and direct source of recharge from groundwater infiltration. Surface
water is discharged from the North Pond via the North Pond overflow stream,
located in the northeast comer of the North Pond. From this location water flows
offsite and to the north towards Cotton Creek which is located approximately 0.75
miles north of the site.

A water supply dam used by the Village of Warsaw for drinking water is located
upstream from where the landfill's surface water enters Cotton Creek (NYSDOH,
1982). Upstream from the water supply dam, Cotton Creek is classified as a Class A
waterbody suitable as a public drinking water source (NYSDEC, 1991). Downstream
from the supply dam, where site surface waters enter, Cotton Creek is classified as a
Class C water body suitable for fishing, fish propagation and primary contact
recreation (NYSDEC, 1991). Cotton Creek flows east at this point where it eventually
discharges into Oatka Creek. Oatka Creek flows north and discharges into the
Genesee River. Oatka Creek is a Class C water body upstream from the Village of
Warsaw (NYSDEC, 1985). According to NYSDEC, Oatka Creek supports moderate
fishing pressure and has a wild brown trout population that is augmented by
NYSDEC stocking of approximately 1,850 brown trout annually.

The seasonal tributary bordering the eastern portion of the site and fed by the South
Pond overflow, drains much of the area located southeast of the landfill. The tributary
appears to be impacted by runoff from the Town of Gainesville Garage area. At the
garage area, a gravel-salt mixture is stored in uncovered stockpiles. Precipitated salt-
residue is visible along small runoff channels entering this seasonal tributary
suggesting that surface water runoff from the adjacent Town of Gainesville property
is impacting the quality of water entering the tributary.

During the 1998 field investigation, numerous bodies of standing water were
observed on the landfilled portion of the site. The result of heavy snowfall and
rainfall, numerous 10 to 20 foot wide puddles were observed lying in topographic
lows on the ungraded landfill surface and may provide a minor source of recharge to
the underlying formations.

2.1.5 Land Use

Wyoming County is predominantly agricultural. Diary farming and grain and forage
used in dairy farming are the predominant agricultural enterprises (USGS, 1974).
Other agricultural activities include maple products, dried beans, and potatoes. The

CDM Camp Dresser & McKee Inc. 2-7
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principle manufacturing industries located in the county within the last 25 years
include cutlery, time clocks, knit goods, electronic parts, and manufacturers of various
other metal, wood, and plastic parts. In addition, a salt mine is located in the Village
of Silver Spring, less than 5 miles northeast of Gainesville (Engineering Science, 1994).

2.2 Cap System

The Record of Decision (ROD) and 6 NYCRR Part 360 landfill closure regulations
govern the response action at the ETE Sanitation and Landfill site as Applicable or
Relevant and Appropriate Requirements (ARARs). The most recent version of this
regulation, effective date October 9, 1993, dictates that landfills which ceased
operation before October 9, 1993, and have no approved closure plan by NYSDEC,
must comply with the requirements of the previous version of the regulation.
Application of this regulation specifies that the closure of the ETE site must be in
accordance with the 6 NYCRR Part 360 Regulation effective December 31, 1988.

A low permeability landfill cap can be constructed over the ETE Sanitation and
Landfill site to create a physical barrier that: 1) prevents exposure to solid waste via
direct contact, 2) reduces leachate generation and future impacts to underlying
groundwater quality, and 3) controls gas emissions from the landfill.

The ROD and 6 NYCRR Part 360 Regulations, Section 360-2.15(b), specify the
following components for the Final Cover (starting from the bottom):

- m Gas Venting Layer Section 360-2.13(p)

= Low Permeability Layer Section 360-2.13(q), Soil Layer; or Section 360-2.13(r),
Geomembrane Layer

» Barrier Protection Layer Section 360-2.13(r)(iii)

» Topsoil Layer Section 360-2.13(s)

The cap system will consist of the following from bottom to top:
®= Rough grading layer

® Gas venting layer

s 40-mil LLDPE geomembrane

m Geosynthetic drainage system (composite drainage net)

m 18-inch soil barrier protection layer

6-inch topsoil layer

CDM Camp Dresser & McKee Inc. 7 ‘ 2-8
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® Vegetative cover

A description of each layer, its respective function, and applicablity to the ETE site are
provided below. Sheet D-1 includes the typical details of the Modified 6NYCRR Part
360 cap (herein referred to as the modified Part 360 cap).

2.2.1 Site Regrading and Waste Collection

The topography of the existing landfill will be regraded to achieve uniform slopes.
The purpose of this grading plan is to minimize infiltration above the cap and to
reduce runoff velocities with the potential for development of preferential flow
pathcs, which causes erosion. Slopes on top of the landfill will be a minimum of 4%
slope, slopes on the side of the landfill will be a maximum of 33 %.

Regrading of the site will provide several benefits including:

= permanent dewatering of the South Pond;

® excavation and consolidation of waste currently in the South Pond;
s removal of contaminated soil from the North Pond; and

m excavation of contaminated soil located in an area between the landfill and the
North Pond.

2.2.1.1 South Pond

The South Pond is about 3.5 acres in size and is currently about 12 feet deep. Along
theedge of the South Pond waste has been placed within the pond. Following
dewatering of the South Pond, waste and sediment from South Pond would be
excavated and placed on top of the landfill. This will reduce the footprint of the
landfill.

A drainage channel will be installed to permanently drain the South Pond. The
drainage channel will lower the groundwater table, thereby reducing the amount of
leachate that is generated. The channel will utilize a "V" shape with 3:1 grass-lined
side slopes. The channel is designed with a 2% slope. A benefit of the drainage
channel is that it will intercept surface water and groundwater flowing from the west
to northeast along the western edge of the landfill. This will further reduce the
generation of leachate. Soil excavated to construct the drainage channel will be used
for the construction of the cap system.

2.2,1.2 North Pond

The existing North Pond is approximately one-half acre in surface area and is
approximately two to four feet deep. Due to the presence of inorganic contamination,
approximately four feet of sediment would be excavated from North Pond and
consolidated on top of the landfill as part of the North Pond expansion.

CDM Camp Dresser & McKee Inc. 2-9
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The North Pond would be expanded within the existing property lines. This
expansion will partially compensate for the loss of the South Pond and provide
additional stormwater storage capacity. This final size was selected to avoid
disturbing the eastern area of the pond and limit the amount of clearing and grading
on the west side while providing sufficient storage to control the post-closure rates of
runoff. The expansion would be designed to maintain the existing surface water
elevation (EI 1,638 feet). The bottom depth of the existing pond (4 feet deep, El. 1,634
feet) would be increased by approximately 4 feet as a result of sediment excavation.
Sheets D-2 and D-3 provide information regarding the modified North Pond.

2.2.1.3 Area Between Landfill and North Pond

There is an area approximately 150 feet by 350 feet located between the northern
limits of the landfill and the North Pond that appears to be contaminated. This soil
will be excavation and consolidated on top of the landfill.

2.2.1.4 Summary

The entire landfill would receive a minimum cover of 6 inches of fill material, which
will underlie the gas venting layer, as described below. Fiil material would likely be
required to increase the slope of the southern half of the landfill to a 4 percent
minimum slope. Following completion of rough grading, the landfill would generally
slope from south to north, and have a high spot near South Pond. Sheets C-2 and C-3
provide elevations of the excavation and rough grading of the landfill. Sheet C-6, C-7,
and C-8 provide cross sections of the regraded landfill.

The regrading described above is expected to generate approximately 42,800 cubic
yards of soil. The fill needs to achieve the rough grade described here is 21,500 cubic
yards. The 21,300 cubic yards of excess earthen materials from channel construction
would be stockpiled and provide the soil needed to construct the protective soil layer
for final cap.

2.2.2 Gas Venting Layer

The purpose of the gas venting layer is to facilitate movement of gases from the
landfill interior to the venting points described in Section 2.3.3. The gas venting layer
is located above the rough grade and immediately below the low permeability layer.

The 6 NYCRR Part 360 Regulations allow the use of either soil or geosynthetics that
meet the minimum coefficient of permeability of 1 x 10-3cm/sec. If soil is used, the
thickness of the layer must be a minimum of 12 inches, have a maximum of five (5)
percent (by weight) passing the No. 200 sieve, and be bounded on its upper and lower
surfaces by a filter layer.

Use of a geotextile fabric or composite drainage net (CDN) gas venting layer was
considered for this application. The CDN would consist of geonet and geotextile filter
fabric. Geonet is porous synthetic product, typically constructed of High Density
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Polyethylene (HDPE), that is commonly used for subsurface drainage applications. At
a minimum, six inches of rough grading material would be placed between the
geocomposite gas venting layer and existing grade to protect the liner from potential
damage by sharp objects. '

The main advantage of constructing the drainage layer using geotextile fabric is that it
requires less space than the sand layer and is slightly less expensive.

Based on the amount of landfill gas generated (Appendix B-4) and the properties of
the geosynthetics (Appendix B-5), it is recommended that an 8 oz. geotextile be
utilized for the gas venting layer.

2.2.3 Low Permeability Liner

The purpose of the low permeability layer is to prevent leachate generation caused by
infiltration of rain water and to prevent uncontrolled movement of landfill gases to
the ground surface.

The 6 NYCRR Part 360 regulations allow for the use of two alternative impermeable
layers for landfill covers. The first alternative allows for the use of 18 inches of low
permeability soil (I x 10-7 cm/sec permeability) and the second alternative allows for
the use of 40-mil thick geomembrane.

The natural clays that can be mined locally and meet the low permeability
requirement, also classified as "fat" clays, are generally difficult to work with.
Optimum moisture conditions are usually required to compact the material and
achieve the required in-place impermeability. Optimum conditions dictate that there
is no rain or freezing or hot weather during the work activity. Rain will cause the
material to become very wet and impossible to work with or to compact; freezing will
make the material hard, and therefore, compaction will not be possible; and hot
weather will cause the moisture to evaporate, therefore jeopardizing compaction.
Also, at the end of each day the active construction phase must be finished and
compacted to avoid possible damage from climatic changes during the evening hours.
In the event that an active phase has to remain open, the area usually is covered with
plastic to protect the material. The complex installation procedure and higher cost
eliminates this material from the options to be used for capping. Additionally, cost for
this material can vary greatly depending on the location of the clay deposit in relation
to the site, costing from $15 to $45 per cubic yard.

The bentonite-enhanced soils involve mixing of native soils with a percentage of
bentonite to achieve the required impermeability. The ratio of materials can be
determined in bench scale studies and the same ratios can be used during
construction at an on-site mixing plant. This type of soil is significantly less affected
by climatic changes and, with the exception of heavy rains or freezing weather, the
installation can be accomplished without significant delays. The cost of this material
including installation ranges from $35 to $45 per cubic yard depending on the source
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of the native soils. The lower limit ($35) will involve use of on-site loamy soils and the
upper limit ($45) is for transported native soils. Assuming use of on-site soils, the cost
per square yard of surface area for an 18-inch thick layer will be $17.50. Although this
cost is lower than the clay cost it is still more expensive than geomembranes, for
which analysis is provided below. Based upon budgetary cost estimates and
experience at other landfills, the cost of the construction of an 18-inch thick low
permeability layer is typically more than twice that of a geomembrane.

There are a number of geomembranes that can be used for landfill capping.
Traditionally, in landfill engineering the most commonly used ones are Polyethylene
(PE) and Polyvinyl Chloride (PVC). The polyethylene type membranes are available
in different grades such as High Density (HDPE) and Linear Low Density (LLDPE).

The higher density polyethylenes provide a significant advantage with respect to
chemical compatibility. HDPE is resistant to most chemicals and is normally used for
landfill and containment liners. Due to the stiffness and comparatively lower
elongation properties of the material, HDPE is usually used in areas with uniform
bedding and low settling expectations. For the same reasons (rigid nature) HDPE is
more difficult to work with: along the side slopes and will not readily conform with
the contouring of the topography.

LLDPE and PVC are the two materials most commonly used for capping landfills,
where chemical compatibility is less of an issue as it is with containment liners, due to
their elastic nature, ability to conform to the contouring of the topography, and ability
to withstand uneven settlement.

Based on the above, a 40-mil LLDPE geomembrane liner has been considered for this-
application. o

2.2.4 Barrier Protection Layer and Composite Drainage Net

The purpose of the barrier protection layer is to protect the drainage layer and
geomembrane from frost action, root penetration, and physical damage. It also serves
a secondary purpose by acting as a lateral drainage layer above the low permeability
layer. Lateral drainage is generally essential to maintaining the slope stability of the
landfili cap.

The protection layer is located above the low permeability layer. The ROD specifies a
minimum 12 inch barrier protection layer. For this application a 18-inch barrier layer
is specified.

An analysis was performed to determine if native soil used in the protective layer is
adequate to provide drainage of rainfall on the cap system, or if an additional
drainage layer is required. The results (Appendix B- 2) indicate that native soil alone
does not provide adequate drainage. Use of a composite drainage net does provide
for appropriate lateral drainage and has been added to the cap system.

CDM Camp Dresser & McKee Inc. 2-12
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2.2.5 Vegetative Layer

Above the barrier protection layer, a minimum 6-inch layer of topsoil is necessary to
maintain vegetative growth over the landfill.

Erosion control netting will be provided on slopes greater than 4H:1V. This includes
the north, east and south slope of the landfill and the drainage channel. Areas to
receive erosion control matting are shown on Sheets C-4 and C-5.

Upon completing placement of the topsoil layer, the entire landfill would be
hydroseeded to establish vegetation cover and avoid erosion of the cover layers. The
seed mixture used for the hydroseeding consists of varieties of grass suitable for the
local climatic conditions, Section 02930 of the specifications contains information on
the seed mixture.

The grass will be mowed on an annual basis.

2.2.6 Slope Stability Analysis
2.2.6.1 Landfill Mass

Slope stability analysis was performed to determine if the MSW would be stable once
final grading is complete. Both static and seismic conditions were evaluated. The
computer program STABLG by Geosoft was used to model the slope. The computer
program analyzes the slope geometry, design soil conditions, and groundwater
conditions and calculates a factor of safety. In this analysis, the Janbu method was
used to calculate the factor of safety against sliding. Information is contained in
Appendix B-3.

The minimum acceptable factor of safety against slope failure is generally considered
to be 1.5 for static loading conditions and 1.3 for seismic loading conditions.

For the seismic loading conditions, an assumed maximum horizontal acceleration of
0.15g was used. This acceleration represents the maximum horizontal acceleration at
the site with 90 percent probability of not being exceeded in 250 years.

Using Janbu’s method, the static factor of safety was calculated as 1.97 and the seismic
factor of safety was calculated at 1.25. The static factor of safety is greater than the
recommended minimum value of 1.5, thus the MSW is considered stable for the static
case.

Although the calculated seismic factor of safety was less than the recommended
minimum value of 1.3, the MSW is considered acceptable for the seismic conditions
and no deformation analysis was performed for the following reasons:

m A deformation analysis performed on a slope with a calculated seismic slope
stability of greater than 1.0 will result in negligible deformation;
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n Negligible deformation under a seismic loading condition is considered acceptable.

2.2.6.2 Cover System

The maximum slope angle of the landfill cap is three horizontal to one vertical
(3H:1V) from crest to toe of the side slope. The top of the landfill will have a
minimum slope of 4 percent. No intermediate side slope benches are proposed.

A two-part wedge analysis was used to determine the factor of safety against sliding
for the cap system on both the side slopes and on top of the landfill. In landfill cap
systems containing several components, the two components with the lowest
interface friction angles is used in the analysis. The two-part wedge analysis calculates
factor of safety as the ratio of the resisting forces to the driving forces. The minimum
acceptable factor of safety against sliding is generally considered to be 1.5 for the
static conditions and 1.3 for the seismic condition.

For the proposed cap system, the critical sliding surface is between the top of the
drainage net and the soil protection layer or between the geotextile fabric and the
rough grade soil layer (similar interface conditions). The geomembrane is textured
where placed along the side slopes and it is smooth where placed on the top of the
landfill. Therefore, design friction angles of 26 degrees on the side slopes and 10
degrees on the landfill top were used in the analysis.

Static factors of safety of 1.70 for the side slopes and 21.1 on the top of the landfill
were calculated. Seismic factors of safety of 1.12 for the side slopes and 4.4 on the top
+of the landfill were calculated.

2.3 Landfill Gas Control

2.3.1 Estimate of Gas Generation
An estimate of the amount of landfill generated is contained in Appendix B-4.

‘.. ~- . 2.3.2 Passive Vents

Nine passive vents will be installed to vent landfill gas generated. Sheet D-1 contains
details of the gas vents. ' 7

2.4 Stormwater Management

There are two ponds on the site, identified as the South Pond and North Pond. The
selected closure method will:

n Install a low permeability membrane and earthen cover over the landfill;
m Breach and drain the South Pond and convey the runoff to the North Pond; and

m Enlarge the North Pond to control the rate of runoff from the site and provide
additional aquatic habitat.

CDM Camp Dresser & McKee Inc. 2-14
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2.4.1 Hydrology

The three primary drainage areas at the landfill site are listed below and shown on the
attached drainage area and soils map, Figure 2-2.

® Drainage to the South Pond
s Drainage to the North Pond
m Drainage to the East

The South Pond drainage area is 10.72 acres, 2.41 acres of which is the pond. The pond
water surface area was assigned an SCS runoff CN of 98 for pre-closure conditions.
The post-closure conditions SCS CN was reduced to 71 to represent this now exposed
land surface. The runoff from the South Pond was assumed to flow over the natural
divide at the southwest corner of the pond and run down the natural drainage area to
the North Pond.

The North Pond local drainage area is 24.50 acres, 0.57 acres of which is pond area.
The pond water surface area was assigned an SCS CN value of 98 as for the South
Pond. The total drainage area to the North Pond is 35.22 acres comprised of the South
and the North Pond drainage areas.

The drainage to the east consists of the runoff from the east side of the landfill and
drains to the adjacent stream on the eastern property line. The post-closure runoff was
assumed to less than that for existing conditions since the SCS CN value would either
be the same or would be improved by the proposed earthen landfill cover. In
addition, the size of this drainage area would be slightly reduced by installation of the
landfill cover. The drainage area parameters are summarized in Table 2-1 and the
onsite and offsite areas are illustrated in Figures 2-3 and 2-4.

Runoff amounts were computed for the South and North Pond drainage areas for the
1, 2, 5, 10, 25, 50, and 100-year SCS 24-hour rainfall amounts utilizing TR-20
methodology and are included in Appendix B-6 (Pre-closure and Post-closure). The
South Pond routing was eliminated for post-closure runoff conditions since this pond
will be breached and drained. This significantly increased the rate of discharge from
the South Pond drainage area. The total 100-year runoff to the North Pond increased
from 61 cfs to 100 cfs due to the removal of the South Pond. The results of these
studies are included in Table 2-2

2.4.2 Hydraulics

The existing pond outlets were modeled as channel sections flowing at critical depth
to obtain stage discharge ratings. The final structure will be a triangular weir, as
shown on Sheet D-2. This structure would be self-cleaning and not prone to plugging
with leaves, limbs, or other floatable debris.

CDM Camp Dresser & McKee Inc. 2-15
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New York State Department of Environmental Conservation
ETE Sanitation and Landfill, Gainesville, NY

Table 2-1: Drainage Area Data
Pre- vs. Post- Landfill Closure

Item Pre-Closure Post-Closure
South Pond:
Drainage Area (AC)
Off Site 5.33 5.33
On Site 5.39 5.89
Total 10.72 11.22
SCS CN Value 80.00 74.00
Tc (Min.) 7.70 7.70
Pond Area (AC) 2.41 0.00
Normal Pond W.S. El. (FT) 1672.00 Wet 1660.00 Dry
North Pond: (Local)
Drainage Area (AC)
Off Site 10.67 10.67
On Site 13.83 13.91
Total Local 24.50 24,58
SCS CN Value 71.00 73.00
Tc 15.80 15.80
Pond Area (AC) 0.57 1.39
Normal Pond W.S. El. (FT) 1638.00 1638.00
South & North Ponds Combined:
Drainage Area (AC) 35.22 35.80

NYADZ99X01.xIs:D. A.
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New York State Department of Environmental Conservation
ETE Sanitation and Landfill, Gainesville, NY
Table 2-2: North Pond
Pre- vs. Post- Landfill Closure Hydrology

Rainfall 24-Hour Inflow Outflow

Event Rainfall | Pre-Close |Post-Close| Change | Pre-Close |Post-Close| Change
(YR) (IN) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS)
1 2.2 7.9 15.3 7.4 2.3 0.6 -1.7
2 2.5 12.4 22.9 10.5 3.5 1.1 -2.4
5 3.1 22.9 40.0 171 11.4 2.7 -8.7
10 3.6 32.7 55.7 23.1 18.8 5.0 -13.8
25 4.2 45.4 75.8 30.5 32.0 9.4 -22.6
50 4.6 54.3 89.8 355 41.4 13.5 -27.9
100 4.8 61.1 100.4 39.3 48.5 18.4 -30.1

NYADZ99X11.xls:Hydrology
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The proposed channel for draining the South Pond is designed with a triangular cross
section with 3 to 1 side slopes, as shown on Sheets C-9, C-10, C-11, and C-12. The
channel from the South Pond will be at a 2-percent slope, which will produce velocity
of 5.1 fps for the 100-year runoff (Appendix B-7). Erosion control (rip-rap) will be
provided for the entire length of the channel. This channel will serve not only to drain
the South Pond but will also intercept groundwater flow on the south and west sides
of the landfill.

The North Pond will be excavated to remove contaminated sediments from the
landfill. It will also be expanded to increase the water surface area from 0.57 acres to
1.39 acres. This final size was selected to avoid disturbing the eastern area of the pond
and limit the amount of clearing and grading on the west side while providing
sufficient storage to control the post-closure rates of runoff.

2.5 Access Roads

An access road will be constructed from Broughton Road onto the landfill and across
the top of the landfill. The location of the access road is shown on Sheets C-4 and C-5.
The details of construction of the access road are shown on Sheet D-1.

2.6 Project Schedule
Figure 2-5 provides a copy of the proposed project schedule.

2.7 Health and Safety Plan

The contractor is responsible (per Specification Section 01120 of the Contract
Documents) for the development of a written Health and Safety Plan (HASP). The
Contractor is responsible and liable for the health and safety of all on-site personnel
and off-site community impacted by the remediation. All on-site workers shall
comply with the requirements of the HASP.

The Contractor's HASP is required to comply with applicable federal and state
regulations protecting human health and the environment from the hazards posed by
activities during this site remediation. The Contractor is not allowed to initiate on-site
work in contaminated areas until an approved HASP has been issued. The HASP
should contain the following sections:

s Health and Safety Organization,

m Site Description and Hazard Assessment,
m Training,

® Medical Surveillance,

m Work Areas,
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Standard Operating Safety Procedures and Engineering Controls,
Personal Protective Equipment,

Personnel Hygiene and Decontamination,
Equipment Decontamination,

Air Monitoring,

Emergency Equipment and First Aid Requirements,
Emergency Response and Contingency Plan,
Permit-Required Confined-Space Entry Procedures,
Spill Containment Plan,

Heat & Cold Stress,

Record Keeping, and

Community Protection Plan.

2.8 Operations and Maintenance Manual

The Engineer is responsible for updating and revising the draft Operations and
Maintenance Manual that will serve as a tool to monitor and evaluate the
performance and effectiveness of the selected remedial action. The performance and
effectiveness is evaluated by monitoring contaminants of concern contained in
groundwater. The manual is intended to provide detailed guidance and direction for
the post-closure phase of the project. A copy of the draft manual is submitted under
separate cover.

Section 2
Design Features

Inspection of the ETE Sanitation and Landfill site will be performed to ensure that
post-closure requirements are met. The following activities will be included in the
post-closure inspection program:

m The final cap will be inspected and maintained to remediate any effects of

settlement, subsidence, and erosion.

» LFG venting and groundwater monitoring systems will be inspected and
maintained to properly monitor the facility in accordance with the closure plan.

® Drainage structures will be inspected and maintained to prevent settlement and

erosion, and to ensure proper drainage.

CDM Camp Dresser & McKee Inc.
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® Sedimentation ponds will be cleaned, as necessary, to remove silt that accumulates
during the closure period. It is anticipated that yearly cleanings will occur until the
site is stabilized. Cleanings will then be scheduled as needed.

m Permanent survey benchmarks will be protected and maintained.

To ensure that the above activities are conducted in their entirety, a scheduled site
inspection will be performed. The site inspections will be performed by qualified
personnel assigned to inspect the items and systems noted above. The inspections will
be performed at least monthly until a full stand of vegetation has been provided over
the closed area. Once vegetation has been established, inspections will be performed
quarterly. Additional inspections may be performed after periods of extremely wet or
dry weather and after major storm events. Where possible, the area should be mowed
just before the inspection to allow better visual inspection of the surface area.

After a 2-year period has passed with little or no required landfill maintenance, the
frequency of the inspections will be decreased to semi-annual. These semi-annual
inspections should occur in the early spring and in the late summer. The semi-annual
inspections will continue for the remainder of the post-closure care period, unless
conditions noted between or during the semi-annual inspections indicate that more
frequent inspections and maintenance are required.

If the inspection of the facility indicates that corrective action is required to repair or
restore a component of the facility to a condition so it can fulfill its intended function,
maintenance will be required. Information on maintenance performed will be
documented and the information retained in a site file. The following information will
be recorded.

m Type of maintenance performed

s Location of maintenance performed

& Maintenance personnel

= Time and date of performed maintenance
® Method maintenance was performed

Materials and equipment used for performing maintenance

CDM Camp Dresser & McKee Inc. 2-22
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Appendix A
Pre-Design Investigation Report
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The Pre-Design Investigation Report has been submitted under separate cover.






Appendix B
Engineering Design Calculations






Appendix B-1
Liner Puncture Analysis
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Calculation Cover Sheet

Project Title: ETE Sanitation and Landfill - Remedial Design

Client: New York State Department of Environmental
Conservation

Project Number: 0897-26526

Calculation Title: Liner Puncture Analysis

Performed By and Date: John J. Wood, November 3, 1999

Checked By and Date:

Purpose of Calculation: Determine the maximum particle size allowed in soils
adjacent to liner

Results : The results of the analysis show the maximum particle
size allowed adjacent to the liner is 4-inches

References: National Seal Company, Product Information, 40-mil

LLDPE
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DURA SEAL® LL GEOMEMBRANE
SPECIFICATIONS

40 mil (1.0 mm)

National Seal Company's DURA SEAL LL geomembranes are produced from virgin, first quality, high molecular
weight resins and are manufactured specifically for containment in hydraulic structures. DURA SEAL (L
geomembranes have been formulated to be resistant to chemicals, ultraviolet degradation, as well as leaching

additives.

Refer to NSC's Mznufacturing Quality Control Manual to determine test -methods and frequencies used as a part of

NSC's quality control program.

RESIN PROPERTIES METHOD UNITS MiNIMUM' TYPICAL
Resin Density® ASTMD 1505 glcm® 0.926 0.920
HEET PROPERTIE METHOD UNITS INI ! TYPICAL
Thickness ASTM D 5199
Average mils 40.0 41.5
Individual (15 ft and 30.5 ft) mils 38.0 40.3
Individuai (23 ft) mils 36.0 37.0
Density? ASTM D 1505 glem® 0.938 0.933
Carbon Black Content ASTM D 4218 percent 2.0 23
Carbon Black Dispersion ASTM D 5596 rating Category1or2 Category 1
Tensile Properties ASTM D 638
100% Secant Modulus psi 1500 1570
ppi 60 65
Stress at Break psi 3800 5650
_ ppi 152 234
Strain at Break 2.0" gage or extensometer  percent 850 1015
2.5" gage length ~ percent 680 812
Dimensional Stability’ ASTM D 1204, mod. percent 3.2 1.1
Tear Resistance ASTM D 1004 ppi 630 725
Ibs 25 30
Puncture Resistance ASTM D 4833 ppi 1700 2050
- lbs 68 85

' This value represents the minimum acceptabile test value for a roll as tested according to NSC's Manufacturing Quality Control Manual. Individual test
specimen values are not addressed In this specification except thickness.

?  Indicates Maximum Average Roll Vaiue
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Appendix B-2
HELP Model






Calculation Cover Sheet

Project Title: ETE Sanitation and Landfill - Remedial Design

Client: New York State Department of Environmental
Conservation

Project Number: (0897-26526

Calculation Title: HELP Model for Drainage Layer

Performed By and Date: Mike Brincheck, October 24, 1999
Checked By and Date: John Wood, November 1, 1999

Purpose of Calculation: Determine if native soil layer is adequate to provide
drainage of rainfall on the cap system, or if an
additional drainage layer is required.

Results: Results indicate that native soil does not provide
adequate drainage. Use of a composite drainage net
does provide for appropriate lateral drainage.

References: Hydrologic Evaluation of Landfill Performance (HELP)
Model, Version 3.03, developed by the Environmental
Laboratory USAE Waterways Experiment Station
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HELP Model

The purpose of this calculation is to determine if native soil produced from the
excavation of the western drainage channel would provide adequate drainage on top
of the synthetic liner. The use of a Composite Drainage Net (CDN) was also modeled
to determine if a CDN would provide adequate drainage. The following table
summarizes the input parameters.

Parameter Soil Layer Soil Layer and CON
Location Buffalo, NY Buffalo, NY

Layer 1 Topsoil B-inches Topsoil 6-inches
Layer 2 Barrier Soil 18-inches Barrier Soil 18-inches
Layer 3 Geomembrane 40-mil CDN - 0.2 inches
Layer 4 Geomembrane40-mil
Slope 4% 4%

Slope Length 450 feet 450 feet

Results

The results indicate that soil alone will not provide adequate drainage since the head
on the geomembrane is 24 inches, fully saturating the soil. This means the soil layer is
fully saturated. The CDN does provide adequate drainage for this project and is
recommended for use. The following table summarizes the results on a per acre bases.
The output from the HELP Model is attached.

Soil Layerand CON |

Parameter Soil Layer(cubic feet) (cubic feet)
Average Annual

| Precipitation 133,544 133,544
Runoff 38,868 28,606
Evapotranspiration 94,745 89,184
Drainage from top of FML 104 15,621
Leakage through FML 4 0
Average Head on Liner 8.77 inches 0.002 inches
Peak Daily
Precipitation 7,768 7,768
Runoff 12,011 11,684
Evapotranspiration 0. 0
Drainage from top of FML 2 2,083
Leakage through FML 0.03 0.0001
Head on Liner 24 0inches 0.11 inches
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*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ol
** HELP MODEL VERSION 3.03 (31 DECEMBER 1994) *
*x DEVELOPED BY ENVIRONMENTAL LABORATORY ol
* ok USAE WATERWAYS EXPERIMENT STATION **
*x FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x

* ok * *

* %k * K
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:\HELPMO~1\BUF4.D4
:\HELPMO~1\BUF7.D7
:\HELPMO~1\BUF13.D13
:\HELPMO~1\BUF11.D11

: \HELPMO~1\BCLI.D10
:\HELPMO~1\bcliout.OUT

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

CoOoOooo

TIME: 17:38 DATE: 10/24/1999%
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TITLE: Head Check on Liner System for Closed Landfill

ddk kok Kk osk kok ok kg ok sk ok osk ok ok ke ks k ko ke Kk sk sk ok ek ke ke sk Kk ke sk Kk ke %k sk ke ok sk ke ok sk sk ke gk ke ke ke ke ke ok ke ke ke ke sk sk sk ke ke ke ke ke ke ke ke Kk ok Kk

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY~-STATE VALUES BY THE PROGRAM.

TYPE 1 ~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 10

THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2440 VOL/VOL

WILTING POINT 0.1360 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3866 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.119999997000E-03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00
FOR ROOT CHANNELS IN TOP HALF OF EVAPCRATIVE ZONE.

1

1}



LAYER 2

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 15

THICKNESS = 18.00 INCHES
POROSITY = 0.4750 VOL/VOL

FIELD CAPACITY 0.3780 VOL/VOL
WILTING POINT 0.2650 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4667 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.170000003000E-04 CM/SEC

SLOPE = 4.00 PERCENT
DRAINAGE LENGTH = 450.0 FEET
LAYER 3
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 36

THICKNESS = 0.04 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.399999993000E-12 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 0.00 HOLES/ACRE
FML INSTALLATION DEFECTS 0.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #10 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 4.%
AND A SLOPE LENGTH OF 450. FEET.

SCS RUNOFF CURVE NUMBER = 80.20

FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 20.0 INCHES

8.821 INCHES

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE 9.038 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE 4.526 INCHES
INITIAL SNOW WATER = 0.000 1INCHES
INITIAL WATER IN LAYER MATERIALS 10.720 INCHES



TOTAL INITIAL WATER = 10.720 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

BUFFALO NEW YORK

MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 126

END OF GROWING SEASON (JULIAN DATE) = 285
AVERAGE ANNUAL WIND SPEED = 12.10 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 76.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 68.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 72.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 76.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR BUFFALO NEW YORK

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP :APR/OCT MAY/NOV JUN/DEC
3.02 2.40 2.97 3.06 2.89 2.72
2.96 4.16 3.37 2.93 3.62 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR BUFFALO NEW YORK

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
23.50 24.50 33.00 45.40 56.10 66.00
70.70 68.90 62.10. 51.50 40.30 28.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR BUFFALO NEW YORK

STATION LATITUDE = 42.93 DEGREES
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 2.44 2.02 4.28 2.94 3.27 2.62
2.70 3.84 2.92 5.27 6.60 3.68
RUNOFF 1.919 1.200 3.321 0.599 0.000 0.000

0.000 0.000 0.000 0.061 4.757 3.090

EVAPOTRANSPIRATION 0.743 . 957 1.518 . 347 3.455 .439
4.763 3.558 2.429 2.162 1.449 0.765

o
N

W

LATERAL DRAINAGE COLLECTED 0.0007 0.0007 0.0007 0.0012 0.0019 0.06018
FROM LAYER 2 0.0012 0.0007 0.0007 0.0038 0.0163 0.0119
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001 0.0002 0.0001
LAYER 3 0.0001 0.0000 0.0000 0.0001 0.0002 0.0002

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 3.991 3.984 3.976 8.215 14.429 13.865
LAYER 3 7.847 3.994 3.999 10.456 23.502 16.998
STD. DEVIATION OF DAILY 0.002 0.003 0.003 4.140 0.690 1.177
HEAD ON LAYER 3 3.426 0.002 0.001 7.711 0.775 9.495

kkkkkkkkkkkkkkkkkhkokkkkkkkkkkhkkkkkkkkhkkkkkkkkkhkkkkkkkkkkkkkkkkkkkk kk ko *kwkkxx
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MONTHLY TOTALS (IN INCHES) FOR YEAR 2

PRECIPITATION 3.32 3.62 3.57 1.88 3.58 1.26
3.27 7.84 2.04 2.24 1.83 3.85
RUNOFF 0.506 2.596 5.476 0.086 0.014 0.000

0.000 0.053 0.000 0.000 0.000 0.999

EVAPOTRANSPIRATION 0.540 .447 1.587 1.698 4.657 .452
4.443 5.109 3.687 1.895 1.202 0.511

o
=



LATERAL DRAINAGE COLLECTED 0.0007 0.0007 0.0007 0.0017 0.0047 0.0018

FROM LAYER 2 0.0011 0.0050 0.0027 0.0015 0.0014 0.0068
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001 0.0002 0.0001
LAYER 3 0.0001 0.00C1 0.0002 0.0001 0.0001 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 3.991 3.984 3.976 11.069 18.336 13.968
LAYER 3 7.646 12.385 15.357 11.011 10.175 13.678
STD. DEVIATION OF DAILY 0.002 0.003 0.003 4.808 1.668 0.675
HEAD ON LAYER 3 3.304 7.673 2.411 0.763 0.167 8.545
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MONTHLY TOTALS (IN INCHES) FOR YEAR 3

PRECIPITATION - 5.13 2.64 1.93 2.02 2.49 1.99
©2.42 4.71 3.22 ° 2.45 2.35 2.34
RUNOFF 5.809 2.005 1.034 1.081 0.007 0.000
0.000 0.000 0.000 0.000 0.000 0.937
EVAPOTRANSPIRATION 0.438 0.656 1.389 1.983 2.481 3.344
4.081 3.345 2.921 2.176 1.190 0.454
LATERAL DRAINAGE COLLECTED 0.0007 0.0007 0.0007 0.0009 0.0027 0.0018
FROM LAYER 2 0.0009 0.0007 0.0007 0.0008 0.0009 0.0011
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001 0.0002 0.0001
LAYER 3 ’ ’ 0.0001 0.0000 0.0000 0.0000 0.0001 0.0001
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 3.991 3.983 3.976 5.426 14.870 13.821
LAYER 3 ° ‘ 5.604 3.995 3.999 4.150 5.924 6.818



STD. DEVIATION OF DAILY 0.002 0.002 0.002 2.914 2.565 1.391
HEAD ON LAYER 3 2.214 0.003 0.002 0.236 1.669 4.041
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MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 3.69 1.19 1.47 2.98 4.44 2.76
4.76 1.07 5.39 3.07 5.03 3.92
RUNOFF 2.842 0.832 0.548 1.658 0.000 0.000

0.008 0.000 0.000 0.000 2.675 3.153

EVAPOTRANSPIRATION 0.563 0.926 1.336 1.703 4.859 3.667
6.500 0.865 3.286 2.009 1.140 0.660

LATERAL DRAINAGE COLLECTED 0.0008 0.0007 0.0007 0.0007 0.001l6 0.0014
FROM LAYER 2 0.0009 0.0007 0.0007 0.0015 0.0103 0.0074
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0001 0.0001
LAYER 3 0.0001 0.0000 0.0000 0.0001 0.0002 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 3.990 3.982

3.974 4.032 11.905 10.8:58

LAYER 3 . ' 4.969 3.995 3.988 10.867 20.122 11.809
STD. DEVIATION OF DAILY 0.002 0.002 0.002 0.357 2.731 0.843
0.000 4.550 4.146 9.700

HEAD ON LAYER 3 1.538 0.002
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MONTHLY TOTALS (IN INCHES) FOR YEAR 5



PRECIPITATION 2.92 0.96 3.53 5.18 1.88 4.20
3.43 3.51 5.99 2.21 1.76 2.42
RUNOFF 2.533 0.210 2.457 3.524 0.528 0.040
0.000 0.000 0.206 0.000 0.000 1.008
EVAPOTRANSPIRATION 0.567 0.749 1.475 2.433 1.868 4.609
5.649 2.189 3.542 2.226 1.303 0.792
LATERAL DRAINAGE COLLECTED 0.0007 0.0007 0.0007 0.0007 0.0015 0.0047
FROM LAYER 2 0.0010 0.0007 0.0049 0.0021 0.0104 0.0149
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0001 0.0002
LAYER 3 0.0001 0.0000 0.0001 0.0002 0.0002 0.0002
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 3.989 3.982 3.974 3.966 11.246 16.712
LAYER 3 6.718 3.994 13.575 15.095 20.997 21.998
STD. DEVIATION OF DAILY 0.002 0.002 0.002 0.001 4.484 3.431
HEAD ON LAYER 3 3.028 0.002 6.758 1.425 1.734 4.387
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MONTHLY TOTALS (IN INCHES) FOR YEAR 6

PRECIPITATION 2.96 1.95 2.30 1.73 3.63 2.71

4.57 5.03 6.67 2.03 2.52 2.40
RUNOFF 0.000 3.937 1.576 0.204 0.030 0.000

0.088 0.000 0.838 0.008 0.238 0.255

EVAPOTRANSPIRATION 0.498  0.725 1.649 1.560 3.741 4.518
5.349 4.040 4.120 1.863 1.124 0.724

LATERAL DRAINAGE COLLECTED 0.0007 0.0007 0.0007 0.0013 0.0032 0.0019
FROM LAYER 2 . 0.0008 0.0007 0.0041 0.0019 0.0054 ©0.0102
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 ©0.0001 0.0002 0.0001
LAYER 3 0.0001 0.0000 ©0.0001 0.0002 0.0002 0.0002



MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 3.994 3.986 3.978 9.871 17.045 14.264
LAYER 3 4.808 3.996 10.524 14.492 18.340 15.035
STD. DEVIATION OF DAILY 0.002 0.002 0.002 4.842 1.623 1.955
HEAD ON LAYER 3 1.691 0.002 7.861 1.858 2.277 9.893
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MONTHLY TOTALS (IN INCHES) FOR YEAR 7

PRECIPITATION 2.82 3.01 2.78 3.89 2.16 3.04
1.45 5.38 2.99 2.57 7.08 3.29
RUNOFF 3.421 2.773 1.946 1.816 0.000 0.000

0.000 0.002 0.000 0.000 3.006 2.476

EVAPOTRANSPIRATION 0.600 0.621 1.933 1.511 2.453 4.405
3.565 3.189 4.058 2.052 1.213 0.749

LATERAL DRAINAGE COLLECTED 0.0007 0.0007 0.0007 0.0011 0.0023 0.0017

FROM LAYER 2 0.0011 0.0007 0.0010 0.0009 0.0075 0.0169
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001 0.0002 0.0001
SCLAYER 3 0.0001 0.0000 0.0001 0.0001 0.0002 0.0002

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 3.991 3.983 3.975 7.528 16.563 13.626
LAYER 3 7.281 3.998 6.798 5.038 15.499 22.758
STD. DEVIATION OF DAILY 0.002 0.002 0.003 4.235 0.902 0.640
HEAD ON LAYER 3 3.311 0.002 2.010 1.174 8.421 4.395

* ok Kk kA hk ok ko kkhkkkhkkkkkhkdkhkkhkkkdkhkhkkkk kb ok kkhkhkhhkhkkkhkhhhhhhkhkhhhh ko hkk sk kK ok k ok kdkk dkok ko kkk*k
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MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 4.33
: 1.41
RUNOFF 3.863
0.000
EVAPOTRANSPIRATION 0.683
2.872
LATERAL DRAINAGE COLLECTED 0.0008
FROM LAYER 2 0.0009
PERCOLATION/LEAKAGE THROUGH 0.0000
LAYER 3 0.0001

2.60
4.03

2.032
0.000

0.928
3.242

0.0007
0.0007

0.0000
0.0000

3.30
2.79

2.228
0.000

.581
2.379

=

o

.0007
0.0007

0.0000
0.0000

2.10
3.46

0.430
0.005

N

.133
2.053

.0012
0.0012

o

0.0001
0.0001

2.73
3.40

0.063
0.341

2.370
1.135

0.0036
0.0033

0.0002
0.0001

1.80
2.52

0.000
1.974

3.644
0.523

0.0018
0.0092

0.0001
0.0001

AVERAGE DAILY HEAD ON 3.994
LAYER 3 5.190
STC. DEVIATION OF DAILY 0.002
HEAD ON LAYER 3 1.970

3.986
3.994

0.001
0.004

3.978
3.997

0.003
0.002

8.087
8.106

5.174
4.188

16.026
14.460

2.600
3.355

14.577
13.798

1.901
10.003

*k****’**************************************************************************
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MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 2.34

3.80
RUNOFF 1.530
’ 0.014

0.951
0.000

0.007
1.815



EVAPOTRANSPIRATION 0.620 0.621 1.512 3.406 2.236 4.626
5.888 1.249 2.232 1.599 1.073 0.526

LATERAL DRAINAGE COLLECTED 0.0007 0.0007 0.0007 0.0022 0.0023 0.0022
FROM LAYER 2 0.0017 0.0007 0.0007 0.0007 0.0010 0.0102
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001 0.0002 0.0002
LAYER 3 0.0001 0.0000 0.0000 0.0000 0.0001 0.0002
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 3.990 3.982 3.975 10.999 15.848 15.086
LAYER 3 10.239 3.994 3.986 3.978 5.344 15.020
STD. DEVIATION OF DAILY 0.002 0.002 0.002 6.730 1.612 1.962
HEAD ON LAYER 3 5.153 0.002 0.002 0.002 4.186 9.896

Fhk Kk ok ok kkkokh ok khkdhkkhk ko kdkhhkkdkhdkk ok ko hdkdkkkkhok ok dkdkdkk ks ok ok dkdk ok sk ok ok ok ks ko ok ookk ok ok ok kX %

K kg kg gk gk Kk Tk ke sk ke ke Tk gk gk ke e Y Sk e e ke sk gk Tk ke S sk sk ke e Sk ke ke ke ke e e Sk ke sk ke sk sk e e sk ke ke sk kK sk ke ok sk ke ke e ek ok ke kK ke ke ok ke K

MONTHLY TOTALS (IN INCHES) FOR YEAR 10

PRECIPITATION 1.61 3.66 3.05 1.19 2.15 1.21
1.63 2.92 2.41 1.44 2.82 3.62
RUNOFF 1.326 2.876 1.247 0.000 0.000 0.000C
0.000 0.000 0.000 0.000 0.000 1.699
EVAPOTRANSPIRATION : 0.694 0.578 1.806 2.540 1.612 3.39%¢6
2.753 2.878 2.269 1.551 0.763 0.588
LATERAL DRAINAGE COLLECTED 0.0007 0.0007 0.0014 0.0058 0.0021 0.0020
FROM LAYER 2 0.0009 0.0007 0.0007 0.0007 0.0007 0.0008
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0001 0.0002 0.0002 0.0001
LAYER 3 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 3.991 3.983 6.027 18.645 14.669 13.849



LAYER 3 5.107 3.99%¢ 3.991 3.995 3.989 4,031

STD. DEVIATION OF DAILY 0.002 0.002 5.067 2.550 1.242 2.528
HEAD ON LAYER 3 1.953 0.001 0.002 0.004 0.003 0.166

RS R R REEE R R SRS R RS R SRR SRS SRR SRR SRS R RS AR EER RS AR REEEEESEEREEEEREERE B BRI I R R e

hhkhkhkdkhkhkhhkhdhkdkhhkhkdhkdddbdhkdhdkddhdd bbbk kb d kb hdkhdd ok bk ddkh ok dkodkdkdkkh ks dkkook ok kok ko ko hokkk kK

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 10

PRECIPITATION
TOTALS 3.16 2.41 2.89 2.81 2.83 2.55
2.94 3.96 3.65 2.68 3.85 3.06
STD. DEVIATIONS 1.02 0.91 0.84 1.27 0.86 1.01
1.23. 2.00 1.70 1.07 1.96 0.67
RUNOFF
TOTALS 2.375 1.941  2.306 1.043 0.064 0.005
0.011 0.006 0.104 0.007 1.104 1.741
STD. DEVIATIONS 1.716 1.143 1.432 1.076 0.164 0.013
0.028 0.017 0.266 - 0.019 1.726 0.964
EVAPOTRANSPIRATION
TOTALS 0.595 0.721 1.579 2.131 2.973 3.710
4.586 2.966 3.092 1.959 1.159 0.629
STD. DEVIATIONS 0.094 0.170 0.181 0.581 1.141 0.954
1.279 1.262 0.744 0.233 0.176 0.124

LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 0.0008 0.0007 .0008 0.0017 0.0026 .0021
0.0011 0.0012 0.0017 0.0015 0.0057 0.0089

(@]
(@]

.0002  0.0015 0.0010 .0009
0.6003 0.0013 0.0016 . ©.0009 0.0053 0.0052

(@]
(@]
(@]
(@]
(@]
(@]
(@]
(@]
(@]
(@]
(@]
(@]

STD. DEVIATIONS

TOTALS 0.0000 0.0000 0.0000 .0001 .0002 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

(@]
(@]

(@]
(@]

STD. DEVIATIONS © 0.0000 0.0000 .0000 .0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0001 0.0001

(@}



AVERAGES 3.9912 3.9834 4.1809 8.7837 15.0937 14.0726
6.5409 4.8341 7.0213 8.7187 13.8352 14.1944
STD. DEVIATIONS 0.0008 0.0021 0.6488 4.3207 2.2001 1.4512

1.7454 2.6533 4.4693 4.3006 7.0926 5.8434

gk ko sk ke ke ko sk gk ok sk ke vk ek sk ok ke sk s ok e sk ke ke sk gk e e gk sk sk e sk ke kb sk sk ek ke sk ke sk ke ke sk ke ok Tk ke ok sk ke ok gk Sk ok Sk ke ke ke sk Sk ok sk ko sk kK

F K sk ok ok ok Kok ok %k sk ke ok sk sk ke sk Sk sk ok Sk ke sk sk Tk Sk ke gk ok s sk gk Sk sk Sk gk ke Sk Sk Sk sk gk gk Sk ok Tk Tk e Sk e ok T ok Tk e Sk Sk Sk sk e ke ok sk Sk b gk ok Sk Sk ok ok Sk Sk ok ok ke b

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 10
S emss CU. FEET  PERCENT
PRECIPTTATION 3679 ( 4.289)  133544.1  100.00

RUNOFF 10.707 ( 2.8292) 38868.00 29.105
EVAPOTRANSPIRATION 26.101 ( 2.428¢6) 94745.05 70.947
LATERAL DRAINAGE COLLECTED 0.02870 ( 0.00978) 104.193 0.07802

FROM LAYER 2
‘PERCOLATION/LEAKAGE THROUGH 0.00109 ( 0.00018) 3.961 0 OOZé/
LAYER 3

AVERAGE HEAD ACKOSS TOP 8.771 ( 1.422)
OF LAYER 3 Coe

CHANGE IN WATER STORAGE -0.049 ( 1.0141) -177.14 -0.133

ke gk Sk g sk ke sk sk o gk ok ke ok Sk ke sk Sk ke sk gk sk ke sk Sk Sk sk Sk ok Sk Sk Sk sk Sk sk ke Sk Sk Sk ok ke Sk Tk sk Sk Sk Sk Sk gk sk Sk ok Sk S Sk ok Sk ke sk sk %k Sk Sk ok ke ke sk ks Sk b ok ok ke ok ke



ok gk ok ok Sk ok ok ko sk ke k sk ke sk sk ke gk Sk ok ok Sk ok ok Sk ok gk ke Sk ok gk kb gk ke sk sk kb sk ke sk ok Sk Sk sk sk ke ke ke ke ok ke ok ke ok Sk Sk Kk ke ke ko kK ok ok ok ko k k ke

.12499

.02963

PEAK DAILY VALUES FOR YEARS 1 THROUGH
T emes) qcu. 1)

PRECIPITATION —_ETIZ—_——
RUNOFF 3.309
DRAINAGE COLLECTED FROM LAYER 2 0.00059
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.000008
AVERAGE HEAD ACROSS LAYER 3 24.000
SNOW WATER 3.71

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

13466.

0.45189

0.2165

0420

* kg ke ok gk Sk gk Kk sk K Sk T gk sk ok Sk Tk Sk sk ke ok Tk ok Sk K ok Sk ok ks Sk ok Sk Sk ke ke ke ok ke Sk sk ke Sk Sk ke ko ke gk Sk ok ke gk ok ke ke ke ok gk ke Kk Sk ok ok ok ke ok ok ke



khkhkhkkkkhkhkhkkhkhhkhhkkhkkhkhkhkkhkhk kA hkhkhkkhkhkhkkhkkhk kA hkkhkhhdkhkhhhhhhhkhhdhdhdhhdhdhdhdhdhhhkhhhhkhh*

FINAL WATER STORAGE AT END OF YEAR 10

LAYER (INCHES) (VOL/VOL)

1 ~ 2.0955 0.3492

2 7.5889 0.4216

3 0.0000 0.0000
SNOW WATER 0.000

Ak khkhkhkhkhkhkhkhkhkhkdhkhkhkhkkhkdhkkkhk bk hk kb khkhkhhk kb sk bk khkhkhkhkhhhkhhkkhkhhkhhhkkkkhdhhkhk ok kok ko hhk ok kok ok ok ok ok

hhkhkkhkhkhkhkkhkhkhkhkhkhhkdhkhkhkdkhk bk bk kb bk hkhhkhkh kb dkkhkdk bk b b hd ok hhkhkkhdhkhhkhohk ok hkk ok ko k kkkdokdhkkok ok



Kk ok kkkhkhkhkhhkhkhkkhkhkkhkkkkkkkkkk ok k ok khk kA A Ak khk ko hkhkkhkhk ko khkhkhkkhkhkhkhkhkhkhkhk kK ******
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* %k * X
* % * X
*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
*x HELP MODEL VERSION 3.03 (31 DECEMBER 1994) **
*x DEVELOPED BY ENVIRONMENTAL LABORATORY *x
*x USAE WATERWAYS EXPERIMENT STATION *x
*x FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *k
* X * %
* %k * X

Fohkkhkhkkkhkhhk ok hkhkhkhhk ok ko hk ok kb kb ko ko k ko k ok ko hkk hhhh ok ok ok kkdk ko k ko kokkkk ok k%

ok sk ko ok ok sk sk ke gk sk ok Sk ok ok gk Sk ok ok ok sk gk Sk gk gk Sk ok gk Sk ok sk gk ok Sk sk ok ok ok ok sk sk gk Sk sk ok gk Sk ok gk Sk ke ok sk sk sk Sk ok ok sk gk gk ok ok Sk gk Sk gk ke ok gk %k ok ke %k ke ke

:\HELPMO~1\BUF4.D4
:\HELPMO~1\BUF7.D7
:\HELPMO~1\BUF13.D13
:\HELPMO~1\BUF11.D11
:\HELPMO~1\BCLI1.D10
:\HELPMC~1\bclioutl.OUT

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

Ouoouoocuo

TIME: 17:85 DATE: 10/24/1999

*hkkkkkkkk ko hk ok hkhkhhhk ok hk ko k ok hhk ko h ok ok ok hk ok F ok hkh ok ok ko hhhh ko h ok hhd Ak hh ok dk ok k& k% **

TITLE: Head Check on Liner System for Closed Landfill

* koA kg sk ks ke ke ke gk ke ke sk ok ok sk ok gk Tk sk sk sk gk ok Sk gk Sk sk sk sk Sk sk sk ok sk ok sk sk ok sk Sk sk ok sk sk ok Sk Sk sk ke ke ok dk sk sk Sk ok ek ok ok Sk ok ok Sk ok ke ke kK ok ok ke ke

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 10

THICKNESS = 6.00 INCHES
POROSITY ' = 0.3980 VOL/VOL

FIELD CAPACITY = 0.2440 VOL/VOL
WILTING POINT ‘ = 0.1360 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3466 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.119999997000E-03 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 15

THICKNESS = 18.00 INCHES

POROSITY

FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT

0.4750 VOL/VOL
0.3780 VOL/VOL
0.2650 VOL/VOL
0.4098 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.170000003000E-04

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0148 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC
SLOPE 4.00 PERCENT
DRAINAGE LENGTH = 450.0 FEET
LAYER 4
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 36
THICKNESS = 0.04 INCHES
POROSITY 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.3999939993000E-12 CM/SEC
FML PINHOLE DENSITY = 0.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 0.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

16

CM/SEC



NOTE:

SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT

SOIL DATA BASE USING SOIL TEXTURE #10 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 4.%

AND A SLOPE LENGTH OF 450. FEET.

SCS RUNOFF CURVE NUMBER 80.20
FRACTION OF AREA ALLOWING RUNOFF = 100.0

AREA PROJECTED ON HORIZONTAL PLANE = 1.000
EVAPORATIVE ZONE DEPTH = 20.0

INITIAL WATER IN EVAPORATIVE ZONE = 7.940
UPPER LIMIT OF EVAPORATIVE STORAGE = 9.038
LOWER LIMIT OF EVAPORATIVE STORAGE = 4.526
INITIAL SNOW WATER = 0.000
INITIAL WATER IN LAYER MATERIALS = 9.458
TOTAL INITIAL WATER = 9.458
TOTAL SUBSURFACE INFLOW = 0.00

NOTE:

NOTE:

JAN/JUL

NOTE:

JAN/JUL

EVAPOTRANSPIRATION AND WEATHER DATA

BUFFALO NEW YORK

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
AVERAGE ANNUAL WIND SPEED

AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

COEFFICIENTS FOR BUFFALO

NORMAL MEAN MONTHLY PRECIPITATION

FEB/AUG MAR/SEP APR/OCT
2.4Q 2.97 3.06
4.16 3.37 2.93

COEFFICIENTS FOR BUFFALO

2

12.
76.
68.
72.

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES

INCHES/YEAR

EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

.00
126
285
10
00
00
00
.00

PH

o0 o0 o° o0

PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING

NEW YORK
(INCHES)
MAY/NOV JUN/DEC
289 272
3.62 3.42

TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING

NEW YORK

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

FER/AUG MAR/SEP APR/OCT

MAY /NOV

JUN/DEC



23.50
70.70

NOTE:

24.50 33.00 45.40 56.10 66.00
68.90 62.10 51.50 40.30 28.80

SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR BUFFALO NEW YORK

STATION LATITUDE = 42.93 DEGREES

Ak kkkhkk kb kkkkhkhkhkhkhk bk hkkhkhhkkhkhk bk khkhhkhkhkhkhkhkhkhkkkhkhkdkhhkhkhkkkkkdkokkkkkdhk hkkodkdhohkkkkkkhkkhhkkkk

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

FROM LAYER 3

PRECIPITATION 2.44 2.02 4.28 2.94 3.27
2.70 3.84 2.92 5.27 6.60
RUNOFF 1.721 0.982 3.211 0.576 0.000
0.000 0.000 0.000 0.051 0.042
EVAPOTRANSPIRATION 0.742 0.9857 1.517 2.843 3.454
3.477 3.429 2.468 2.194 1.478
LATERAL DRAINAGE COLLECTED 0.0042 0.0000 0.0000 0.1080 0.1107

0.1815 0.0008 0.0614 1.4068 3.9430

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 4

0.0000 0.0000 0.0000 0.0000 0.0000

o

w

N O

.62
.68

.000
.683

AVERAGE DAILY HEAD ON 0.000 '0.000 0.000 0.001 0.001
LAYER 4 ' 0.001 0.000 0.0000 0.009 0.026
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.001 0.000
HEAD ON LAYER 4 0.002 0.000 0.001 0.015 0.021

O

.000
.017

.000
.022

ok ok ok ok Kk R ke ke sk Kk Kk sk ke e sk sk ke sk ke Tk ke sk ke ke sk sk ke sk sk sk ke sk sk ke sk ke sk sk ke ke sk sk ke ke sk o e sk ke ke sk sk ke ke sk ke sk ke ke ke ke ok ke ke ok ok ke Rk ke ke ok ke kK ke ke

* %k ok kK ok Kk sk Kk sk gk ok sk sk ok ke sk sk sk ke ke sk sk ok ke sk sk sk ke s ke sk sk ke sk ok ok sk ke sk ke sk ke sk ke ke vk sk ke sk ke sk ke ki ok sk sk ke sk sk ke sk ok ke ok ke ke ok ok ok ok ok ok ok ok

1%



MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
LAYER 4

(@]

o

.32
.27

. 340
.000

.540
. 690

.0042
.1628

.0000
.0000

N

(@]

.62
.84

.444
.036

.447
.300

.0000
.2763

.0000
.0000

N W

w

=

.58
.83

.000
.000

.370
.082

.6592
.0010

.0000
.0000

.26
.85

.000
.770

. 607
.476

.0692
L4244

.0000
.0000

MONTHLY SUMMARIES FOR DAILY HEADS

AVERAGE DAILY HEAD ON
LAYER 4

STD. DEVIATION OF DAILY
HEAD ON LAYER 4

0.000
0.001

0.000
0.002

0.000
0.008

0.000
0.009

.57 1.88
.04 2.24
.284 0.078
.000 0.000
.595 2.125
.296 1.335
.0000 0.1593
.9595 0.0001
.0000 0.0000
.0000 0.0000
(INCHES)
0.000 0.001
0.006 0.000
0.000 0.001
0.005 0.000

0.004
0.000

0.004
0.000

0.000
0.003

0.001
0.003

e e e de Fe ke sk sk ke sk s e b o dk sk ke e ke sk %k e sk d ke sk %k ke Sk e e vk sk Sk ok %k ke sk e Sk sk ke ok sk e sk Sk e e sk ke ok sk e sk Sk sk ke gk sk gk sk ke ke Kk ke sk ke ok ke ke ke ke ok ke ok ke ok

Kk deodk Kk ko Kok ke ke sk ke sk ke ke sk K sk ke ke ok o sk sk ke ok sk gk ke sk ok ke ke sk ke ke sk sk ke ke sk ke ok ke Sk ke ok sk ke e ke ok ke sk ke ke e ke e sk sk ke ke sk ke sk ke ok Sk ke ke Rk Kk ok ok ke ke

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

w

(@]

.13
.42

.210
.000

.438
.508

o

.64
.71

.789
.000

.648
.349

(@]

=

.93
.23

.969
.000

.360
.938

N

.02
.45

.028
.000

.144
. 205

.49
.35

.001
.000

.467
.217

w

.99
.34

.000
. 907

.220
.456



LATERAL DRAINAGE COLLECTED 0.0000 0.0000 0.0000 0.0089 0.4319 0.5748
FROM LAYER 3 0.1376 0.0000 0.0020 0.0167 0.0657 0.3867
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.003 0.004
LAYER 4 0.001 0.000 0.000 0.000 0.000 0.002
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.004 0.003
HEAD ON LAYER 4 0.002 0.000 0.000 0.000 0.001 0.003

K ks K Tk ok Kk Sk sk gk ok sk %k ke Sk ok ke Sk sk ok Sk %k Sk sk sk sk sk sk ok Sk ok Sk Sk Sk sk sk sk Sk gk ok Sk ok Sk sk Sk sk sk sk ok Sk ok Sk sk sk ok ok ok ok ke sk sk ok sk b Sk Sk ok ke ok ok ok ok %k ok ke ok ok

Yeode sk ok kT ok Tk K e Sk ok Tk ok sk sk e sk T sk ok sk Sk ok ok Sk sk Sk Sk b sk ok Tk ok sk ok b Tk sk Sk ok sk ok sk Sk gk ok sk ok R ok sk sk ok Sk Sk R sk Sk ok sk Sk ok sk ke ok Sk ok Sk ok Sk ok sk ok ok ke ok

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 3.69 1.19 1.47 2.98 4.44 2.76

4.76 1.07 5.39 3.07 5.03 3.92
RUNOFF 2.791 0.793 0.530 1.557 0.000 0.000
0.008 0.000 0.000 0.000 1.020 2.684
CLVAPOTRANSPIRATION 0.564 0.930 1.341 1.831 4.875 3.666
¢ 5.459 0.947 3.203 2.048 1.170 0.664
LATERAL DRAINAGE COLLECTED 0..0000 0.0000. 0.0000 ©.0003 0.3192 0.177R%
FROM LAYER 3 0.1016 0.0474 0.0000 0.5959 2.3452 0.6129
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.002 0.001
LAYER 4 0.001 0.000 0.000 0.004 0.01e 0.004
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.002 0.001

20



HEAD ON LAYER 4 0.001 0.001 0.000 0.004 0.021 0.004

sk sk sk sk k ok Kk Kk ok Kk ko dodkdk Tk ok sk sk sk Tk sk sk sk Je de sk %k %k %k %k Kk vk sk gk gk de de sk sk sk sk e e e e ek ke ok ke ke ke ke ke sk ok sk sk sk sk sk sk sk sk Kk Kk Kk ok ok ok Kk Kk Kk K
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MONTHLY TOTALS (IN INCHES) FOR YEAR 5

PRECIPITATION 2.92 0.96 3.53 5.18 1.88 4.20
3.43 3.51 5.99 2.21 1.76 2.42
RUNOFF 1.902 0.122 2.217 3.406 0.460 0.001

0.000 0.000 0.173 0.000 0.000 0.062

EVAPOTRANSPIRATION 0.569- 0.751 1.481 2.698 2.181 4.605
3.589 2.476 3.646 2.2717 1.360 0.805
LATERAL DRAINAGE COLLECTED 0.0000 9.0000 0.0000 0.0000 0.0138 0.9751
FROM LAYER 3 0.08C4 0.0000 1.1374 0.6140 0.0532 0.1168
PERCOLATION/LEAKAGE THROUGH 0.0000 '0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 ‘0.0000 " 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.006
LAYER 4 0.001 0.000 0.008 0.004 0.000 0.001
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.007

HEAD ON LAYER 4 0.001 0.000 0.012 0.004 Q(OOO_ 0.002

***********************************’********************************************

e d ok dosk K sk s ook KT Kk sk e g e gk e ke sk ke e sk gk ke e de e sk sk ke e gk g ke sk sk kb sk sk e gk dk e sk ke sk sk dk e gk Kk sk ke sk %k kb gk ke ok ke gk ok ke %k ok ke ke

MONTHLY TOTALS (IN INCHES) FOR YEAR 6

2)



PRECIPITATION 2.96 1.95 2.30 1.73 3.63 2.71

4.57 5.03 6.67 2.03 2.52 2.40
RUNOFF 0.000 3.470 1.311 0.151 0.009 0.000
0.104 0.000 0.559 0.000 0.001 0.000
EVAPOTRANSPIRATION 0.498 0.727 1.662 2.000 3.727 3.950
3.701 4.263 4.222 1.515 1.025 0.705
LATERAL DRAINAGE COLLECTED 0.0931 0.0000 0.0000 0.0823 0.3200 0.4606
FROM LAYER 3 0.0115 0.0567 1.6114 0.8234 0.0000 0.5162
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.001 0.000 0.000 0.001 0.002 0.003
LAYER 4 0.000 0.000 0.011 0.005 0.000 .00
STD. DEVIATION OF DAILY 0.001 0.000 0.000 0.001 0.003 0.002

HEAD ON LAYER 4 0.000 0.001 0.023 0.006 0.000 0.003

ok khkhkkkkkkkhkk Ak kkhkhkkhhkkhkkdk ko kdhkkkkkkkhkhkkdhkkhkkkhkhkkkkkhkkhkkhkhkkkhkkhkhkhkkhkkkkkk ok k% %k x

kK gk sk Kk ok sk sk ok K sk ok e Sk sk ke sk sk ok sk sk gk Sk sk kS ok ok Sk sk sk sk ke sk ke sk Sk sk sk e sk Sk ok e sk ok ke sk Sk Sk sk ke ke ok sk ke sk ek sk ok ok sk Sk ko Sk ok Sk ke ok ok ok ke o w

MONTHLY TOTALS (IN INCHES) FOR YEAR 7

PRECIPITATION 2.82 3.01 2.78 3.88 2.16 3.04
1.45 5.38 2.99 2.57 7.08 3.29
RUNOFF 2.552 2.484 1.823 1.779 0.000 0.000

0.000 0.006 0.000 0.000 0.671 0.002

o
o

EVAPOTRANSPIRATION .591 .613 1.877 1.922 2.433 4.291

2.396 3.211 4.057 1.632 1.146 0.733

LATERAL DRAINAGE COLLECTED 0.0000 0.0000 0.0000 0.0176 0.2543 0.0974
FROM LAYER 3 0.0845 0.0011 0.6233 0.1086 2.39086 2.9906
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.002 0.001
LAYER 4 0.001 0.000 0.004 0.001 0.019 0.019
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.001 0.001
HEAD ON LAYER 4 ' 0.001 0.000 0.007 0.001 0.032 0.015

s 3 %k ok 3k sk ok gk ok ok 3k sk 3k ok ok sk sk Sk ok sk ok sk ok sk sk sk sk sk sk sk ok ok sk Sk sk sk sk Sk sk b gk sk sk sk Sk sk sk Sk sk sk b Sk ok sk Sk ok sk Sk sk gk sk ok ok Sk ok sk Sk sk sk ke ok Sk sk b ok Sk ok ok b

kA gk ok gk kg ok k ok Sk k gk Kk sk %k sk sk sk ke sk sk gk ke ok ke ke sk ke sk ok sk ok Kk %k sk ke ok sk ke ok sk Sk ke %k gk e ok ok Sk ke gk gk ke gk sk sk gk ok gk Sk sk Sk ok gk ek ok ok ke sk ke ke ok ke ok

MONTHLY TOTALS (IN INCHES) FOR YEAR 8

PRECIPITATION 4.33 2.60 3.30 2.10 2.73 1.80

1.41 4.03 2.79 3.46 3.40 2.52

RUNOFF . 2.887 1.932 2.195 0.371 0.031 0.000
0.000 0.000 0.000 0.012 0.000 0.366

EVAPOTRANSPIRATION 0.672 0.909 1.558 2.274 2.597 3.072
1.440 3.210 2.325 2.142 1.184 0.528
LATERAL DRAINAGE COLLECTED © 0.1175 0.0000 0.0600 0.0801 0.6960 0.7248
FROM LAYER 3 : 0.0000 0.0037 0.0000 0.5222 0.4213 2.4200
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.001 0.000 0.000 0.001 0.004 0.005
LAYER 4 0.000 0.000 0.000 0.003 0.003 0.016
STD. DEVIATION OF DAILY : 0.001 0.000 0.0CC 0.001 0.006 0.004
HEAD ON LAYER 4 0.000 0.000 0.000 0.004 0.003 0.019

ek ok ok ok ke ke sk ok ke ke kR Kk sk sk Tk dk sk sk sk sk sk Tk sk R K ke k kK ke ok ok sk ok sk sk ok Sk sk %k %k %k Y %k %k sk ke e %k sk %k sk sk Sk sk ke ke ke ok ke sk sk ok ke ke ke ke ok ke ok
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MONTHLY TOTALS (IN INCHES).FOR YEAR

PRECIPITATION 2.34
3.80
RUNOFF 1.186
0.004
EVAPOTRANSPIRATION 0.623
4.055
LATERAL DRAINAGE COLLECTED 0.0000
FROM LAYER 3 0.3194
PERCOLATION/LEAKAGE THROUGH 0.0000
LAYER 4 0.0000

.48
.24

.803
.000

.621
.238

.0000
.0000

.0000
.0000

.94
.12

.000
.029

.242
.112
.2551
.1760

.0000
.0000

.90
.54

.000
.153

.651
.525

.2991
.5227

.0000
.0000

MONTHLY SUMMARIES FOR DAILY HEADS

AVERAGE DAILY HEAD ON 0.000
LAYER 4 0.002
'STD. DEVIATION OF DAILY 0.000
HEAD ON LAYER 4 0.003

0.000
0.000

0.000
0.000

.71 .22

.09 .03

.786 .921
.000 .000
.524 .665
.219 .668

.0000 .2872
.0000 .0000
.0000 .0000
.0000 .0000

(INCHES)

0.000 0.002
0.000 0.000
0.000 0.003
0.000 0.000

0.002
0.001

0.001
0.005

o

.002
.016

Lol
.021

e sk K ok Fe de gk de ok ok ke sk ke e ek e sk e e sk sk sk sk ke Sk ok ke sk sk sk ke ok ke Sk sk e sk %k kS sk e ke sk % sk sk ke sk Sk ok Sk Sk ok Sk sk Sk ke ke sk e ke ok ke ke ke ke ok ke ke

S %k gk ok Kk sk sk ke %k gk K sk sk kK sk gk sk sk gk ke sk sk ke sk ok sk sk ks ke sk ko h k k sk sk sk ke sk sk ke gk sk ek gk sk ok sk Sk ko ke ke ok ok ke ke sk ke sk ok Sk kb ke Kk sk ok ke ok

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION l1.61
1.63

RUNOFF 0.887
0.000

EVAPOTRANSPIRATION 0.694

.66
.92

.643
.000

.578

24

.05
.41

.124
. 000

.804

.19
.44

.000
.000

.449

.15
.82

.000
.000

.646

.21
.62

.000
.701

.368



1.413 2.952 2.115 1.595 0.815 0.587

LATERAL DRAINAGE COLLECTED 0.0000 0.0000 0.1199 1.6884 0.2231 0.0000
FROM LAYER 3 0.0008 0.0106 (0.0000 0.0073 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0060 0.0000 0.0000 0.00600 0.0000 0.0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0.000 0.000 0.001 0.011 0.001 0.000
LAYER 4 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.004 0.013 0.002 0.000
HEAD ON LAYER 4 0.000 0.000 0.000 0.000 0.000 0.000

ook sk ke ok ok sk ko Kk Kk sk sk ko ks ok sk Kk sk sk %k Kk sk sk Kk gk sk Kk ke sk sk sk K Sk sk %k Sk ke ke sk sk Kk sk %k Kk sk ke ke Sk %k ke ok %k ke sk Sk sk ke ok sk ke ok ke ok ke ke ke ke sk sk ke ok ke ke ok ke ke ke

ook sk sk Rk sk ok Kk sk %k sk ke Kk sk sk kK ok sk sk Kk Sk sk e Sk sk sk sk vk Kk sk sk ke ik Sk sk sk Kk ok sk ke sk ke Kk sk sk ke k% sk ke ke sk %k sk ke k% ke ke ke kR ke ok ke ok ok %k ke ke ok ok ke ok

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 10

PRECIPITATION
TOTALS 3.16 2.41 2.89 2.81 2.83 2.55
2.94 3.96 3.65 2.68 3.85 3.06
STD. DEVIATIONS 1.02 0.91 0.84 1.27 0.86 1.01
1.23 2.00 1.70 1.07 1.96 0.67
RUNOFT
TOTALS 1.948 1.746 2.145 0.987 0.050 0.000
0.012 0.004 0.073 0.006 0.176 0.733
STD. DEVIATIONS 1.518 1.047 1.384 1.047 0.144 0.000
0.033 0.011 0.179 0.016 0.363 0.867
EVAPOTRANSPIRATION
TOTALS 0.593 0.718 1.572 2.395 2.999 3.487
3.073 3.038 3.049 1.861 1.159 0.625
STD. DEVIATIONS 0.092 0.169 0.172 0.553 1.053 0.973
1.240 1.285 0.765 0.345. 0.180 0.127
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LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS 0.0219 0.0000 0.0120 0.2432 0.3283 0.3421
0.1080 0.1397 0.4395 0.4095 0.9914 1.2677

STD. DEVIATIONS 0.0444 0.0000 0.0379 0.5156 0.2170 0.3309
0.0988 0.3999 0.6029 0.4711 1.4868 1.2156

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0001 0.0000 0.0001 .0016 0.0021 .0023
0.0007 0.0009 0.0029 0.0026 0.0066 0.0081

(@}
(@}

(@}
(@}

STD. DEVIATIONS 0.0003 0.0000 0.0002 .0034 0.0014 .0022
0.0006 0.0026 0.0040 0.0030 0.0099 0.0078

hkkhkkkhhkhhkhkkhkhkkhkhhkhhhkhhhhkhkh kb dhkhk bk hkhkkhkhkkdhkhkhkhkhhkhkkkhk kb hkhkkkkkdkhkdkkkkkkk ok kdk ok oxx Kk

Tk hkkkkhkkhkkhkkhkkkkkhkhkhkkhkhkhkhkhkhk bk hhkk ko k ko hkhkdkhhhkhkkhk ok ok hhhkhkhkhk ko kdhkhhhkkkkkkkkhk ok kk ko,

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 10
T T imemes CU. FEET  PERCENT
PRECIPITATION 3679 ( 4.289)  133544.1  100.00
RUNOFF 7!880 ( 1.5;14) 28606.05 21.421
EVAPOTRANSPIRATION 24.569 ( 2.6977) 89184.37 66.783
LATERAL DRAINAGE COLLECTED 4.30336 ( 2.13047) 15621.202 11.69741

FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.007 0.00001
LAYER 4
AVERAGE HEAD ACROSS TOP 0.002 0.001)

OF LAYER 4

CHANGE IN WATER STORAGE 0.036 { 0.6204) 132.42 0.099

26



R R SRR R R S R R R R R R R R R R R R S R R R R R R R SRR SRR SRR EEEEEEEEEEEERER R R IR I I I I I I R I I e

PEAK DAILY VALUES FOR YEARS 1 THROUGH 10
T ey qeu. P
PRECTPITATION 214 7768.200
RUNOFF 3.219 11684.1807
DRAINAGE COLLECTED FROM LAYER 3 0.57382 2082.97119
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00014

AVERAGE HEAD ACROSS LAYER 4 0.114

SNOW WATER 3.71 13466.0420
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4461

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2116

Kk kK ok k kK ks ko k k kR sk Tk ke sk ok sk ke sk sk ke sk ek ok sk sk Sk ke sk ke ok sk sk Sk sk sk ke sk sk ke sk e ke ok sk sk Sk ok sk ke ke ke ok ok ke ok Ak ok sk ke ok ok ke ok Kk
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FINAL WATER STORAGE AT END OF YEAR 10

LAYER (INCHES) (VOL/VOL)

1 "~ 2.0980 0.3497

2 7.1752 0.3986

3 0.0020 0.0100

4 0.0000 0.0000
SNOW WATER 0.000

* ok ok h ok ke k kg ok ok sk sk ok sk sk ke sk sk ok Sk ok dk k ke ke ke sk ke ok ok sk sk ok ke Sk ke e sk sk ke ok sk Sk ok sk ke ok sk sk ok sk ke sk ke sk ke ok sk ke sk ke ok sk ok ok ok ok ok ok ok ke ok

Kok sk ok sk ok ok ok ke ok K ok Tk ok kK Sk Tk ok sk ok ks ok ok Sk ke ke ks ke Sk ke ke vk e ke ke ok ok ke sk Sk e ke ok ok sk sk ke ke ok ke ok ks o ke sk ok ok ke ok ok ke ke ko ok ok
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Appendix B-3
Stability Analysis






Project Title:

Client:

Project Number:

Calculation Title:

Performed By and Date:

Checked By and Date:

Purpose of Calculation:

Results :

References:

Calculation Cover Sheet
ETE Sanitation and Landfill - Remedial Design

New York State Department of Environmental
Conservation

0897-26526

Stability Analysis

Kathy Murtaug, April 2000
John Wood, April 2000
Deterime if:

1) landfill mass is stable

2) cover system is stable

The results indicate that both the landfill mass and cover
system are stable. The calculated factors of safety are
acceptable.

See attached






CDM Jessberger

Memorandum
To: John Wood
From:  Lisa M. Santonastaso A A

Kathleen M. Murtagh, P.E. ¥
Date:  April 17, 2000

Subject: Slope Stability Analysis
ETE Sanitation and Landfill
Wyoming County, New York

The following memorandum presents the results of the geotechnical analysis of the ETE
Sanitation and Landfill located in Wyoming County, NY.

Purpose and Scope

The purpose of this study was to review the existing conditions at the landfill and perform a
slope stability analysis of the proposed landfill cap system. Specifically, the work
performed included the following:

= Review the available informnation on existing conditions, proposed conditions, and
subsurface conditions.

» Perform both static and seismic slope stability analyses of the proposed landfill cap
system and landfill mass.

® Prepare a memorandum presenting the results from our analysis.

Existing Conditions

The ETE Sanitation and Landfill is located on Broughton Rd in the Gainsville, NY in
Wyoming County. The landfill encompasses approximately 20 acres and is surrounded by a
woodland buffer. To the south of the landfill, Broughton Rd runs east to west. To the west,
Route 19 runs north to south. North Pond and South Pond are to the north and south of the
landfill, respectively. The waste disposal area accounts for approximately 7 of the 20 acres.

Existing grades across the site vary considerably from approximately El. 1630 to El. 1680 ft.
In general, the site grade rises from the north to the south.

C:\PROJECTS\26526 (ETE Landfil\ETE Memo.doc



John Wood
April 17, 2000
Page 2

Available Subsurface Information

The landfill was owned and operated by the ETE Corporation from 1972 to 1979 and
accepted municipal and industrial waste (MSW) from surrounding towns in Wyoming
County. Subsurface soil investigations at the site included the excavation of test pits and
test borings drilled for the installation of monitoring wells and piezometers.

Seventeen (TP-1 through TP-17) test pits were excavated around the landfill perimeter to
determine the horizontal extent of the waste. Excavation depths varied from approximately
2 to 7 ft. below existing ground surface. The landfill waste thickness encountered in the
test pits varied from O ft to greater than 7 ft thick.

Test borings were drilled at various locations around the perimeter of the landfill and
within the footprint of the landfill. The test borings were drilled to depths varying from 10
to 80 ft. below existing ground surface. These borings indicate that the landfill waste
thickness varies from approximately 2 ft around the perimeter to approximately 14 ft.
within the landfill footprint. The soil underlying the waste consisted of stratified sand and
silt layers with clay lenses. Monitoring wells (MW-1 through MW-4 and MW-6 through
MW-9) and piezometers (PZ-1 through PZ-4) were installed in the completed boreholes.

The results of the test pit and test boring explorations indicate that the landfill waste may
extend under South Pond.

Logs of the test pits, peizometers and MW-6 through MW-9 are included in the Final
Remedial Investigation Report, prepared by CDM, and dated September 1998.

Proposed Remediation of the Landfill

The remediation alternative chosen includes the following:

Drain the South Pond,

Consolidate waste which includes removing waste from within the South Pond,

Install landfill cap system,

Install gas vents,

Relocate and expand North Pond, and

Implement environmental monitoring plan.

Draining of South Pond, consolidation of wastes, and installation of the cap were factors
considered to effect the slope stability analysis.

ETE Memo.docC\PROJECTS\26526 (ETE Landfill\ETE Memo,doc



John Wood
April 17, 2000
Page 3

Slope Stability Analysis
The slope stability analysis performed for the ETE Sanitation and Landfill included the
mass slope stability of the waste and the slope stability of the final cover system.

Slope Stability of the MSW

Slope stability analysis was performed to determine if the MSW would be stable once final
grading is complete. Both static and seismic conditions were evaluated. The computer
program STABLG by Geosoft was used to model the slope. The computer program analyzes
the slope geometry, design soil conditions, and groundwater conditions and calculates a
factor of safety. In this analysis, the Janbu method was used to calculate the factor of
safety against sliding. However, factor of safety for the Bishop method was calculated for
comparison.

The minimum acceptable factor of safety against slope failure is generally considered to be

1.5 for static loading conditions and 1.3 for seismic loading conditions.
(.

For the Seismic loading conditions an assumed maximum horizontal acceleration of 0.15g
was used. This acceleration represents the maximum horizontal acceleration at the site
with 90 percent probability of not being exceeded in 250 years (Ref: Algermissen 1990).

Using Janbu's method, the static factor of safety was calculated as 1.97 and the seismic
. factor of safety was calculated as 1.25. The static factor of safety is greater than the
recommended minimum value of 1.5, thus the MSW is considered stable for the static case.

Although the calculated seismic factor of safety was less than the recommended minimum
value of 1.3, the MSW is considered acceptable for the seismic conditions and no
deformation analysis was performed for the following reasons:

* A deformation analysis performed on a slope with a calculated seismic slope stability of
greater than 1.0 will result in negligible deformation,

e Negligible deformation under a seismic loading condition is considered acceptable.
Calculations of the slope stability of the MSW are attached.

Stability of the Final Cap System

The proposed final landfill cap system includes the foliowing components in order of
occurrence from finished grade down to the waste mass:

m 6-inch topsoil layer,

m 18-inch soil protectibn layer,

ETE Memo.docC:\PROJECTS26526 (E 'E LandfIN\ETE Memo.doc



John Wood
April 17,2000
Page 4

= Geosynthetic drainage system (composite drainage net),

= 40-mil LLDPE geomembrane,

m 16.0 oz geotextile fabric, and

® Rough grading layer (on-site soils), thickness as needed to reach proposed grades.

The maximum slope angle of the landfill cap is three horizontal to one vertical (3H:1V) from
crest to toe of the side slope. The top of the landfill will have a minimum slope of 5 percent.
No intermediate side slope benches are proposed.

A two-part wedge analysis was used to determine the factor of safety against sliding for the
cap system on both the side slopes and on top of the landfill. In landfill cap systems
containing several components, the two components with the lowest interface friction
angles is used in the analysis. The two-part wedge analysis calculates factor of safety as the
ratio of the resisting forces to the driving forces. The minimum acceptable factor of safety
against sliding is generally considered to be 1.5 for the static conditions and 1.3 for the
seismic condition.

For the proposed cap system, the critical sliding surface is between the top of the drainage
net and the soil protection layer or between the geotextile fabric and the rough grade soil
layer (similar interface conditions). The geomembrane is textured where placed along the
side slopes and it is smooth where placed on the top of the landfill. Therefore, a desigi -
friction angle is 26° on the side slopes and 10° on the landfill top were used in the ai:aiysis.

Static factors of safety of 1.70 for the side slopes and 21.1 on the top of the landfill were
calculated. Seismic factors of safety of 1.12 for the side slopes and 4.4 on the top of the
landfill were calculated. -

The cap system interface friction angles should be measured for the actual LLDPE,
composite drainage net, and soils to be used in the cap prior to construction to demonstrate -
that the minimum required friction angle is achieved for each interface. Interface friction
angle testng should be in accordance with ASTM D 5321 "Standard Test Method for
Determining the Coefficient of Soil and Geosynthetic or Geosynthetic and Geosynthetic
Friction by the Direct Shear Method." Normal stresses for the testing should represent
anticipated field conditions.

The two-part wedge analysis calculations for the cap system is attached.

Drainage Net Analysis »
The compatibility of the proposed drainage net to the soil protection layer was performed to
determine the properties of the geotextile fabric that is used as the top layer of the drainage

ETE Memo.docC\PROJECTS\26526 (ETE Landfill\ETE Memo.doc



John Wood
April 17, 2000
Page 5

net. The geotextile fabric must have an opening size that is compatible with the proposed
soil such that the openings are not too large which would allow soil to enter into the fabric
and cause clogging of the fabric. Based on our analysis, a top layer of geotextile with an
apparent opening size (AOS) that is greater than No. 50 sieve is required.

Calculations for the drainage net are attached.

ETE Memo.docC:\PROJECTS\26526 (ETE Landfil)\ETE Memo.doc
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** STABL/G **

Slope Stability Program
Portions of this program (c) 1992
. by
GEQSOQFT
1442 Lincoln Avenue, Suite 146
. Orange, CA 92665
U.S.A.

-~-Slope Stability Analysis--
"Simplified Janbu, Simplified Bishop
or Spencer's Method of Slices

Run Date: 04-10-2000
Input Data Filename: ETEJ.STB
Output Filename: ETEJ.OUT
Plotted Output Filename: ETEJ.PL1

PROBRLEM DESCRIPTION ETE Landfill - Janbu failure

BOUNDARY COORDINATES

9 Top Boundaries
16 Total Boundaries

Boundary - X-Left Yy-Left  X-Right YFRight

No. (ft) (£t) (ft) (ft)
1 .00 100.00 15.00 98.00
2 15.00 98.00 18.00 98.00
3 18.00 98.00 - 78.00 100.00
4 78.00 100.00 100.00 107.00
5 100.00 107.00 108.00 110.00
6 108.00 110.00 + 134.00 116.00
7 134.00 116.00 160.00 118.00
8 160.00 118.00 238.00 118.00
9 238.00 118.00 280.00 117.00

10 100.00 104.50 108.00 107.50

11 108.00 107.50 134.00 113.50

12 134.00 113.50 160.00 115.50

13 160.00 115.50 238.00 115.50

14 238.00 115.50 280.00 114.50

15 100.00 104.50 126.00 100.00

le6 126.00 100.00 280.00 96.00

Page 1

Soil Type
Below Bnd
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Etej
ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. {pct) (pcf) {(psf) (degqg) Param. (psf) No.
1 125.0 125.0 .0 30.0 .00 .0 0
2 60.0 60.0 200.0 20.0 .00 .0 0
3 120.0 120.0 .0 30.0 .00 0 0

1l PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 4 Coordinate Points

Point X-Water Y-Water

No. (ft) (ft)
1 .00 91.00
2 100.00 81.00
3 200.00 91.00
4 290.00 91.00

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

Janbus Empirical Coef. is béing used for the case of ¢ & phi both > 0
100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced

Along The Ground Surface Between X = .00 ft.
and- X = 80.00 ft.
Each Surface Terminates Between X = 120.00 ft.
and X = 250.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

Page 2
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Etej

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are calculated By The Modified Janbu Method * *

Failure Surface Specified By 6 Coordinate Points

Point "X-Surf Y-Surf
No. (ft) (ft)

1 80.00 100.64

2 89.78 102.73

3 99.47 105.19

4 109.07 108.00

5 118.56 111.16

6 127.46 114.49

* K X 1-965 * %k
Individual data on the 7 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load

No. Ft (m) Lbs (kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs (kg)
1 9.8 594.4 .0 0 - .0 .0 .0 .0 .0
2 9.7 1544.6 .0 .0 .0 .0 .0 .0 .0
3 .5 104.5 .0 .0 .0 .0 .0 .0 .0
4 8.0 1984.9 .0 0 .0 .0 .0 .0 .0
5 1.1 304.8 .0 0 .0 .0 .0 .0 .0
6 9.5 2090.5 .0 0] L0 .C .G .0 .0
7 8.9 710.6 .0 0 .0 .0 .0 .0 .0

Failure Surface Specified By 8 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 62.22 99.47
2 72.19 98.63
3 82.18 98.99
4 92.06 100.53
5 101.69 103.24
) 110.92 107.08
7 119.63 112.00
8 120.99 113.00

Page 3
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Etej

* %k Xk 2.539 % g K

Failure Surface Specifiéd By 6

Point X-Surf Y-Surf

No. (ft) (ft)
1 80.00 100.64
2 89.97 99.82
3 89.90 100.95
4 109.43 103.98
5 118.19 108.80
6 124.04 113.70

J Kk Kk 2_573 * % k

Failure Surface Specified By 10

Point X-Surf Y-Surf

No. (ft) (ft)
1 53.33 99.18
2 63.19 87.47
3 73.16 86.77
4 83.16 , 97.09
5 93.07 98.43
6 102.79 100.77
7 112.22 104.08
8 121.26 108.36
9 129.83 113.53

10 132.72 115.70

* kK 2.909 * 4k

" Failure Surface Specified By 10

Point X-Surf Y-SUrf

No. (ft) (ft)
1 53.33 93.18
2 63.15 97.25
3 73.11 96.39

Page
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Coordinate Points

Coordinate Points
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83.
.02
102.
112.
121.
129.
132.

93

11

74
14
11
56
23

falalel 2.936

96.

97.
100.
103.
108.
113.
115.

Failure Surface Specified By

Point
No.

OWoO-JanUd wWwNh R

X-Surf

(ft)

71.
80.
.79

90

100.
110.
120.
128.
137.
141.

11
83

17
60
05
95
11
51

*xx 2.966

* % %

623
93
30
71
11
46
59

9

Y-Surf
(ft)

99.
97
96.
96.
98.
102.
106.
112.
116.

17

.42

47
93
82
07
63
41
58

Failure Surface Specified By 10

Point
No.

[

CWW-Ja s WK

X-Surf

(ft)

62.
71.
81.
91.
101.
111.
120.
128.
136.
137.

22
80
69
69
60
23
37
85
50
75

*xx 3.008

* %k k

Y-Surf
(ft)

99.
96.
95.
95.
96.
99.
103.
108.
114
1lle.

47
61
12

38
10
15
45

.89

29

Coordinate Points

Coordinate Points

05
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Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 62.22 89.47
2 71.58 ) 95.95
3 81.42 94.14
4 91.42 94.09
5 101.27 95.81
6 110.66 99.24
7 119.30 104.27
8 126.92 110.75
S 130.59 115.21

* k & 3_032 * % *

Failure Surface Specified By B8 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 71.11 99.77
2 80.32 95.88
3 90.17 94.12
4 100.16 94.58
5 109.80 97.24
6 118.61 101.97
7 126.16 . 108.52
8 131.17 115.35

* %k % 3.065 * % %k

Failure Surface Specified By 10 Coordinate Points

Point X-3urf Y-Surf

No. (ft) (ft)
1 53.32 - 99.18
2 62.89 96.24
3 72.76 94.64
4 82.76 94.41
5 92.70 95.55
6 102.38 98.04
7 111.63 101.84
8 120.27 106.87
9 128.14 '113.04
10 130.14 .- 115.11

Page 6
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Etej

* %k % 3.099 * % %
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Run Date:

** STABL/G **

Slope Stability Program

Portions

of this program (c) 1992
by
GEOSOFT

1442 Lincoln Avenue, Suite 146
. Orange, CA 92665

U.S.A.

--Slope Stability Analysis--
"Simplified Janbu, Simplified Bishop
or Spencer's Method of Slices

Input Data Filename:
Output Filename:
Plotted Output Filename:

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

9 Top

Boundary
No.

Wo-JoanUhes WNPE

Boundaries
16 Total Boundaries

X-Left Y-L
(ft) (f
.00 100.
15.00 98.
18.00 98.
78.00 100.
100.00 107.
108.00 110.
134.00 116.
160.00 118.
238.00 118.
100.00 104.
108.00 107.
134.00 113.
160.00 115
238.00 115.
100.00 104.
126.00 100.

04-10-2000
ETEJS.STB
ETEJS.OUT
ETEJS.PL1

ETE Landfill - Janbu failure
eft ' . X-Right Y-Right
1) B (ft) (ft)

00 15.00 98.00
00 : 18.00 98.00
00 78.00 100.00
00 100.00 107.00
00 108.00 110.00
00 - 134.00 116.00
00 160.00 118.00
00 238.00 118.00
00 280.00 117.00
50 108.00 - 107.50
50 134.00 113.50
50 160.00 115.50
.50 238.00 115.50
50 280.00 114.50
50 126.00 100.00
00 280.00 96.00
Page 1
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Soil Type
Below Bnd
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ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

Soil Total Saturated Cochesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) {pcf) (psf) (deg) Param. (psf) No.

1 125.0 125.0 .0 30.0 .00 .0 0
2 60.0 60.0 200.0 20.0 .00 .0 0
3 120.0 120.0 .0 30.0 .00 0 0

Etejs

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water 6

Piezometric Surface No.

2.40

1l Specified by

4 Coordinate Points

Point X-Water Y-Water

No (ft) (£ft)
1 .00 91.00
2 100.00 91.00
3 200.00 91.00
4 290.00 91.00

A Horizontal Earthquake Loading Coefficient
O0f .150 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure .0 psf

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

- Janbus Empirical Coef. is being used for the case of ¢ & phi kboth > 0

100 Trial Surfaces Have Been Generated. -

10 Surfaces Initiate From Each Of 10
Along The Ground Surface Between X
and X

Points Equally Spaced
.00 ft.
80.00 ft.

Page 2
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Each Surface Terminates Between X 120.00 ft.
and X = 250.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments'Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined. They Are Ordered - Most Critical
First. )

* * gSafety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 6 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 80.00 100.64

2 89.78 102.73

3 99.47 105.19

4 109.07 108.00

5 118.56 111.16

26 127.46 114.49

* %k * 1.249 * k&
Individual data on the 7 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice WwWidth Weight Top Bot Norm Tan Hor Ver Load

No. Ft (m) Lbs (kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs (kg)
1 9.8 594.4 .0 .0 .0 .0 89.2 .0 .0
2 9.7 1544.6 .0 .0 .0 .0 231.7 .0 .0
3 .5 104.5 .0 .0 .0 .0 15.7 .0 .0
4 8.0 1984.9 .0 0 .0 .0 297.7 .0 .0
5 1.1 304.8 .0 0 .0 .0 45.7 .0 .0
6 9.5 2090.5 .0 0 .0 .0 313.6 .0 .0
7 8.9 710.6 .0 0 .0 .0 106.6 .0 .0

Failure Surface Specified By 8 Coordinate Points

Point X=-Surf , Y-Surf

Page 3
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OJRAGU DS WN

(ft)

62.
72.
82.
92.
101.
110.
118.
120.

22
19
18
06
69
92
63
99

* %k % 1.609

* % %

(ft)ejs

99.
.63

98.
100.
103.
107.
112.
113.

98

Failure Surface Specified By

Point X-Surf
No. (ft)

1 80.00

2 89.97

3 99.90

4 109.43

5 118.19

6 124.04

* % % 1.640

* % %

47

99
53
24
08
00
00

6

Y-Surf
(ft)

100.

99.
100.
103.
.80

108

113.

64
82
95
98

70

Failure Surface Specified By 10

Point
o.

N

—

OWW-Jonwn s WN P .

X-Surf

(ft)

53.
63.
73.
83.
93.
102.
112.
121.
129.
132.

33
19
16
16
07
79
22
26
83
72

ok 1.741

* % %

Y-Surf
(£t)

99.
.47
96.
97.
98.
100.
104.
.36

97

108

113.
115.

18

77
09

Coordinate Points

Coordinate Points

43

17
09

53
70

Page 4



Point
No.

OWow-JIanUd& WN

=2

* % %

X-Surf
(ft)

53.
63.
73.
83.
93.
102.
112.
121.
"129.
132.

33
15
11
11
02
74
14
11
56
23

1.748

* % %

Y-S
(f

99.

97

96.

96

97.
100.
103.
108.
113.
115.

Failure Surface Specified By

Point

WO -Jo U WN -

* %k %

X-Surf
(ft)

71.
80.
90.
100.
110.
120.
128.
137.
141.

11
83
79
77
60
05
95
11
51

1.764

L

Etejs
Failure Surface Specified By 10 Coordinate Points

urf
t)

18
.25
39
.62
93
30
71
11
46
59

9

Y-Surf
(ft)

99.
97.
96.
96.
98.
102.
106.
112.
116.

77
42
47
93
82
07
63
41
58

Failure Surface Specified By 10

Point

Sk WN P

X-Surf
(ft)

62.
71.
81.
91.
101.
111.
.37

120

22
80
69
69
60
23

Y-Surf

(f

99.
96.
95.
95.
96.
99.

103

t)

47
61
12
05
38
10
.15

Coordinate Points

Coordinate Points

Page 5
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8 128.85
9 136.50
10 137.75
fallale 1.780

108.45s

114.
116.

* Kk %k

Failure Surface Specified By

Point X-Surf
No. ~(ft)

OWoO-JoaanLbd WN

62.
71.
81.
91.
101.
110.
119.
126.
130.

22
58
42
42
27
66
30
92
59

fallala 1.804

89
29

9

Y-Surf
(ft)

99.
95.
94.
94.
95.
99.
.27

104

110.
115.

* % %

47
95
14
09
81
24

75
21

Failure Surface Specified By 10

Point X-Surf
No. (ft)

OCwow-~-JoaanOh b WK

[

53.
62.
2.
82.
92.
102.
111.
120.
128.
130.

33
89
76
76
70
38
63
27
14
14

faliald 1.810

Failure Surface Specified By

Point X-Surf

Y-Surf
(ft)

99.
96.
94.
94.
95.
.04

98

101.
106.
113.
115.

* % %

18
24
64
41

Coordinate Points

Coordinate Points

55 °

84

04
11

8

Y-Surf

87

Coordinate Points

Page 6
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e}

Db WP

(ft)

71.
80.
90.
100.
109.
118.
126.
131.

11
32
17
16
80
61
16
17

* K% 1.839

* % %

(ft)ejs

99.
95.
94.
94.
97.
101.
108.
115.

77
88
12
58
24
97
52
35
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** STABL/G **

Slope Stability Program
Portions of this program (c) 1992
by
GEOSOFT
1442 Lincoln Avenue, Suite 146
_Orange, CA 92665
U.S.A.

--Slope Stability Analysis--
"Simplified Janbu, Simplified Bishop
or Spencer's Method of Slices

Run Date: 04-10-2000
Input Data Filename: ETEB.STB
Qutput Filename: ETEB.OUT
Plotted Output Filename: ETEB.PL1

PROBLEM DESCRIPTION ETE Landfill - Bishop Failure

BOUNDARY COORDINATES

9 Top Boundaries
16 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right

No. . (ft) (ft) (ft) (ft)
1 .00 100.00 15.00 98.00
2 15.00 98.00 18.00 98.00
3 18.00 98.00 78.00 100.00
4 78.00 100.00 100.00 107.00
5 100.00 107.00 108.00 110.00
6 108.00 110.00 - 134.00 116.00
7 134.00 116.00 160.00 118.00
8 160.00 118.00 238.00 118.00
S 238.00 118.00 280.00 117.00

10 100.00 104.50 108.00 107.50

11 108.00 107.50 134.00 113.50

12 134.00 113.50 160.00 115.50

13 160.00 115.50 238.00 115.50

14 238.00 115.50 280.00 114.50

15 100.00 104.50 126.00 100.00

16 126.00 100.00 280.00 96.00

Page 1

Soil Type
Below Bnd

WWWNDhNONODNDRPERPRREPRFRRPRPWWWW



Eteb
ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

Soil Total Saturated @Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pct) (psf) (deg) Param. (psf) No.

1 125.0 125.0 .0 30.0 .00 .0 0
2 60.0 60.0 200.0 20.0 .00 .0 0
3 120.0 120.0 .0 30.0 .00 0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 4 Coordinate Points

Point X-Water Y-Water

No. (ft) (ft)
1 .00 81.00
2 100.00 91.00
3 200.00 91.00
4 290.00 91.00

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced

Along The Ground Surface Between X = .00 ft.
and X = 80.00 ft.
Each Surface Terminates Between X = 120.00 ft.
and X = 250.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

Page 2
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Slice
No.

~NSNoves W R

Eteb

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined.

First.

They Are Ordered - Most Critical

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 6 Coordinate Points

Point

AU WD

~X-Surf

(ft)

80.
89.
99.
109.
118.
127.

Circle Center At

Width

Ft (m
9.
9.

)
8
7
5
.0
1
5
9

W ok

* Kk Kk

Individual data on the

Weight

Lbs (kg)
594.
1544.
104.
1984.
304.
2080.
710.

4

AU WU O

00
78
47
07
56
46

X

1.947

Water
Force

Top
Lbs (kg)

[eNeoNeoNoNoNoNe]

Y-Surf
(ft)

100.64
102.73
105.19
108.00
111.16
114.49

27.9 ; Y = 367.1 and Radius

* Kk %

7 slices

, 271.5

Water Tie Tie Earthquake
Force Force Force Force S
Bot Norm Tan Hor Ver
Lbs (kg) L1bs(ky) Lbs(kg) Lbs(kg) Lbs (kg
.0 ' .0’ .0 .0 .

.0 .0 0 0
.0 .0 .0 .0
.0 0 .0 .0
.0 0 0 0
.0 0 0 0
.0 0 0 0

Failure Surface Specified By 8 Coordinate Points

Point

S o WwWNRE

No.

X-Surf
(ft)

62.
72.

82

22
19

.18

92.
101.
110.
118.

06
69
92
63

Y-Surf
(ft)

9%.47
98.63
98.99
100.53
103.24
107.08
112.00

Page 3

¥

)
0
0
.0
.0
C
0
0

urcharge
Load
Lbs (kg



8 120.99 113.00b

Circle Center At X = 74.2 ; Y = 181.7 and Radius, 83.

* % % 2.485 * % %

Failure Surface Specified By 6 Coordinate Points

Point X-Surf Y-Surf

No. © O (ft) (ft)
1 80.00 100.64
2 89.97 99,82
3 99,90 100.95
4 109.43 103.98
5 118.19 108.80
6 124.04 113.70

Circle Center At X = 89.2 ; Y = 150.4 and Radius, 50.
* %k 2_557 * Kk

Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (£ft) (ft)

1 53.33 99.18

2 63.19 97.47

3 73.16 96.77

4 83.16 97.09

5 93.07 98.43

6 102.79 100.77

7 112.22 104.09

8 121.26 108.36

9 129.83 113.53

10 132.72 115.70

Circle Center At X = 75.0 ; Y = 194.1 and Radius, 97.
* % % 2_862 * Kk

Failure Surface Specified By‘10 Coordinate Points

Page 4
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Point

OCwWwOW~-JaUne WN K

=

X-Surf
(ft)

53.33
63.15
73.11
83.11
93.02
102.74
112.14
121.11
129.56
132.23

Circle Center At X =

LA

2.895

Eteb
Y-Surf
(ft)

99.18
97.25
96.39
96.62
97.93
100.30
103.71
108.11
113.46
115.59

76.0 ; Y =

* Kk k

188.1

and Radius,

Failure Surface Specified By 9 Coordinate Points

Point
No.

OWOO~-JOubdWNP

X-Surf
(ft)

71.11
80.83
90.79
100.77
110.60
120.05
128.95
137.11
141.51

Circle Center At X =

LA

Failure Surface Specified By 10

Point

AW s WN

2.974

X-Surf
(ft)

62.22
71.80
81.69
91.69
101.60
111.23

Y-Surf
(ft)

99.77
97.42
96.47
96.93
98.82
102.07
106.63
112.41
116.58

92.5 ; ¥ =

&k k

Y-Surf
(ft)

99.47
96.61
95.12
95.05
96.38
99.10

Page 5

b

166.8

and Radius,

Coordinate Points

91.

70.



7 120.37 103.15b
8 128.85 108.45
9 136.50 114.883
10 137.75 116.29
Circle Center At X = 87.2 ; Y
%* % % 3.017 *‘**

Failure Surface Specified By 9

Point X~-Surf Y-Surf
No. (ft) (ft)

1 62.22 99.47

2 71.58 95.95

3 81.42 94.14

4 91.42 94.09

5 101.27 95.81

6 110.66 99.24

7 119.30 104.27

8 126.92 110.75

9 130.59 115.21

Circle Center At X = 86.7 ; Y

%* %k ’ 3.084 * % %

Failure Surface Specified By 10

Pcint X-Surf Y-Surf
No. (ft) (ft)

1 53.33 99.18

2 62.89 96.24

3 72.76 94 .64

4 82.76 94.41

5 82.70 95.55

6 102. 38 88.04

7 111.€3 ,} 101.84

8 120.27 106.87

9 128.14 113.04

10 130.14 115.11

Circle Center At X = 79.4 ; Y

%* % %k 3.09'7 % % %k
Page

165.3

and Radius,

Coordinate Points

150.3

and Radius,

Coordinate Points

6

166.6

and Radius,

70.

56.

72.



Eteb

Failure Surface Specified By 8 Coordinate Points

Point X-Surf Y-Surf
No. (ft) . (ft)

1 71.11 99.77

2 80.32 95.88

3 90.17 94.12

4 100.16 94.58

5 109.80 97.24

6 118.61 101.97

7 "126.16 108.52

8 131.17 115.35

Circle Center At X = 93.1 ; Y = 138.7 and Radius, 44,
* %k * 3_200 * %k
Page 7
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Run Date:

Input Data Filename:

** STABL/G **

Slope Stability Program

Portions of this program (c) 1992
by
GEOSOFT
1442 Lincoln Avenue, Suite 146
. Orange, CA 92665
U.S.A.

--Slope Stability Analysis--
"Simplified Janbu, Simplified Bishop
or Spencer’'s Method of Slices

Output Filename:
Plotted Output Filename:

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

9 Top

Boundaxy
No.

OCoOo-Joanwmmd wh K

Boundaries
16 Total Boundaries

X-Left
(ft)

15.

18

78
100.
108.
134.
160.
238.
100.
108
134.
160.
238.
100.
126.

oaQ
00

.00
.00

00
00
00
00
00
00

.00

00
00
00
00
00

04-10-2000

ETEBS.STB
ETEBS.OUT
ETEBS.PL1

ETE Landfill - Bishop Failure (seismic)

Y-Left
(ft)

100.
98.
98.

100.

107.

110.

116.

118.

118.

104

107.
113.
115.
115.
104.
100.

00
00
00
00
00
00
00
00
00
.50
50
50
50
50
50
00

Page 1

X-Right
(ft)

15.

18
78

100.
-108.

134

160.
238.
280.
108.

134
160
238

280.

126

280.

00
.00
.00
00
00
.00
00
00
00
00
.00
.00
.00
00
.00
00

Y-Right
(ft)

98.

98.
100.
107.
110.
1le.
118.
118.
117.
107.
113.
.50

115

115.
.50

114

100.
96.

00
00
00
00
00
00
00
00
00
50
50

50

00
00

Soil Type
Below Bnd

WWWNNNNNRERPRERFEPRPRWWWLOW



Etebs
ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

Soil Total Saturated . Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deqg) Param. (psf) No.

1 125.0 125.0 .0 30.0 .00 .0 0
2 60.0 60.0 200.0 20.0 .00 .0 0
3 120.0 120.0 .0 30.0 .00 .0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 4 Coordinate Points

Point X-Water Y-Water

No (ft) (ft)
1 .00 91.00
2 100.00 .. 91.00
3 200.00 81.c0
4 290.00 81.00

A Horizontal Earthquake Loading Coefficient
Of .150 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 pst

A Critical Failure Surface Searching Method, Using A Random

Technique For Generating Circular Surfaces, Has Been Specified.

- 100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced

Along The Ground Surface Between X = .00 ft.
‘ and X = 80.00 ft.
= 120.00 ft.

Each Surface Terminates Between = X

Page 2
h



Slice
No.

NSOy s WD e

and X = 250.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends_Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 6 Coordinate Points

Point X-surf Y-Surf
No (ft) (ft)
1 80.00 100.64
2 89.78 102.73
3 99.47 105.19
4 109.07 108.00
5 118.56 111.16
.6 127.46 114.49
Circle Center At X = 27.9 ; Y = 367.1 and Radius, 271.5
* %k *k 1_238 * % %
Individual data on the 7 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Width Weight Top Bot Norm Tan Hor Ver Load
Ft (m) Lbs (kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
9.8 594.4 .0 .0 .0 .0 89.2 .0 .0
9.7 1544.6 .0 .0 .0 .0 231.7 .0
.5 104.5 .0 .0 .0 .0 15.7 0 .0
8.0 1984.9 .0 .0 .0 .0 297.7 0 .0
1.1 304.8 .0 .0 .0 .0 45.7 0 .0
9.5 2090.5 .0 .0 .0 .0 313.6 0 .0
8.9 710.6 .0 .0 .0 .0 106.6 0 .0

Failure Surface Specified By 8 Coordinate Points

Page 3
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Point X-Surf

No. (ft)
1 62.22
2 72.19
3 82.18
4 92.06
5 101.69
6 110.92
7 119.63
8 120.99

Circle Center At X

*xk ©1.574

* %k k

Y-Surfbs
(ft)

99.
98.
98.
100.
103.
107.
112.
113.

47
63
99
53
24
08
00
00

Failure Surface Specified By 6

Point X-Surf

No. (ft)
1 80.00
2 89.97
3 99.90
4 109.43
5 118.19
6 124.04

Circle Center At X

*xx © 1.633

%* % %k

Y-Surf
(ft)

100.

99.
100.
103.
108.
.70

113

64
82
95
98
80

Failure Surface Specified By 10

Point X-Surf
No. (ft)

53.33
63.19
73.16
83.16
93.07
102.79
112.22
121.26
129.83
132.72

QUUWOW-JdoanUd WP

=

Circle Center At X

75.

Y-sSurf
(ft)

99.
97.
96.
97.
.43

98

100.
104.
.36
113.
115.

108

0

.
r

181.7

and Radius,

Coordinate Points

150.4

and Radius,

Coordinate Points

18

47
11
09

77
09

53
70

Y

Page 4

13

194.1

and Radius,

83.

50.

97.



Etebs

* k% 1.710 * k%

Failure Surface Specifiéd By 10 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 53.33 99.18
2 63.15 97.25
3 73.11 96.39
4 83.11 96.62
5 93.02 97.93
6 102.74 100.30
7 112.14 103.71
8 121.11 108.11
9 129.56 113.46

10 132.23 115.59

Circle Center At X = 76.0 ; Y = 188.1 and Radius, 91.7
* % % 1.721 * % *

Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 71.11 99.77
2 80.83 97.42
3 90.79 96.47
4 100.77 96.93
5 110.60 98.82
6 120.05 102.07
7 128.95 106.63
8 137.11 112.41
9 141.51 116.58

Circle Center At X = 92.5 ; Y = 166.8 and Radius, 70.4
* % *k 1_775 * % %

Failure Surface Specified By 10 Coordinate Points

Page 5
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Point

QWO WN R

[l

X-Surf
(ft)

62.
.80

81.

91.
101.
111.
120.
128.
136.
137.

71

Circle Center At

* k&

22

69
69
60
23
37
85
50
75

1.788

Y-Surf
(ft)

99.
96.
95.
95.
96.
99.
103.
108.

114

116.

* k&

47
61
12
05

3

10
15
45
.89
29

Failure Surface Specified By 10

Point
No.

WO wNh P

(=)

X-Surf
(ft)

53.
62.
72.
82.
.70

92

102.
111.
120.
128.
130.

Circle Center At

L

33
89
76
76

38
63
27
14
14

X

1.805

Y-Surf
(ft)

99.
96.
94.
94.
95.
98.
101.
106.
113.
115.

= 79.4

* ok k

Failure Surface Specified By

Point

N Wh P

18
24
64
41
55
04
84
87
04
11

i Y

S

Etebs

= 165.3 and Radius,

Coordinate Points

= 166.6 and Radius,

Coordinate Points

X-Surf Y-Surf
(ft) (ft)
62.22 99.47
71.58 95.95
81.42 94.14
91.42 94.09

101.27 95.81

Page 6

15

70.

2.



Ww o ~J o

110

126.92

130

Circle Center At

* % %

.66
119.30

.59

X

1.836

86.

* %k %

99.24bs
104.27
110.75
115.21

7

.
14

Y

150.3

and Radius,

Failure Surface Specified By 13 Coordinate Points

Point
No.

Wo-JdJoawULd WM R

X-Surf

(ft)

53.
63.
73.
B3.
93.
103.
112.
122.
132.
141.
150.
159.
160.

33
16
09
08
08
03
90
61
14
43
44
12
60

Circle Center At X

* %k *

1.853

84.

* %k k

Y-Surf
(ft)

99.
97.
96.
95.
95.
96.
98.
100.
103.
107.
112.
117.
118.

5

.
r

18
32
17
72
98
94
60
95
99
69
03
01
00

Y

Page 7
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237.3

and Radius,

56.4

141.5



K. Murtagh

GEOTECHNICAL PROPERTIES OF MUNICIPAL SOLID WASTES
AND THEIR USE IN LANDFILL DESIGN

Sou@[{

by

Jeffrey B. Fassett', Gerald A. Leonards-
L and Pedro C. Repetto’

INTRODUCTION

Modern landfills are complex structures that require careful design
to ensure adequate long-term performance, -so that human health and
the environment axre not exposed to undue risks. The main
containment features of modern landfills are comprised of the liner
system, the final cover system, and the surface water management
system; the main operational features are the leachate collectlon
and removal system, and the gas management system.

The design and permitting of 1landfills requires performing
comprehensive geotechnical analyses to demonstrate that all the
landfill systems have been designed to be consistent with long term
performance requirements. Correct selection of geotechnical
properties of waste materials for use in these analyses is of
paramount importance, as the safety and cost of landfills are
sensitive to variations in these properties. Unfortunately, the
gectechnical properties of waste materials can vary within broad
ranges, change significantly with time, and are not easily amenable
to direct measurement, due to heterogeneity and hard inclusions.
Furthermore, published data is limited and the conditions under
which the properties were measured or back-calculated are often

unclear.

In addition to their impact on the assessment of landfill
rerformance, the unit weight and compressibility of waste materials
have an important influence on the economic evaluation of landfill
projects, since the waste stream is generally measured as gate
weight whereas landfill capacity is measured by volume (in-place,
compacted, including covers). Therefore, selection of these
gectechnical properties impacts issues such as financing, tipping
fee, cell life, and construction scheduling.

This paper is based on a research project recently completed at
Purdue University (Fassett, 1993). A general discussion of the
geotechnical properties required for the analysis for the design of
" landfills is presented first, followed by the results of an
extensive compilation of the geotechn;cal properties of municipal
solid waste (MSW). Emphasis is placed on unit weight, static and
"dynamic shear strength, compressibility, shear modulus and damping
coefficient. Although the review was ccmprehensxve and provides
‘useful guidelines, it was found that major gaps exist in the
characterization of these prcperties on the basis of past records;
morecver, much of the available data is not applicable to landfills
censtructed according to modern practice. Accordingly, needed
research to fill these gaps is identified, with emphas;s on features

that are most urgently needed.

! Senior Engineer, Golder Associates Inc., Amherst, New York

? pProfessor of Civil Engineering, Purdue University, West
Lafayette, Indiana

3} principal, Golder Associates Inc., Mt. Laurel, New Jersey
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STRENGTH PROPERTIES

The static and seismic stability of landfills is now a major concern
for designers. Howaver, information regarding the strength
properties of waste is ‘limited. Ameng the papers collected
summarizing strength data on MSW are: Fang et al. (1977), Landva et
al. (1984), Oweis & Khera (1986, and 1990), Singh and Murphy (1990),
Belfiore et al. (1990), Gifford et al. (1990), Landva & Clark
{1990), Siegel et al., (1990), Jessberger & Kockel (1991),
Richardson & Reynolds (1991), Mitchell & Mitchell (1992), Mitchell
et al. (1992), and Howland & Landva (1992).

Like soils, the strength of MSW appears to increase with increasing

normal load. However, due to its high organic content and fibrous

nature, MSW behaves more like a fibrous peat than a typical soil

(Howland & Landva, 1992). Factors believed to affect the strength

properties of MSW include: .

®* the organic and fiber content;

e the age of the waste, and the extent to which it bhas
Qecomposed; and :

* the era of placement (i.e. the compaction effort, compositien,
and the amount of daily scil cover).

The strength of MSW is also a function of the direction of shear.
In direct shear testing parallel to the bedding plane {i.e. parallel
to the 1lift surface), the shear strength is at a minimum (Landva et
al., 1984).

According to Howland & Landva (1992), the strength of MSW is
primarily frictional in nature. However, Mitchell & Mitchell (1992)
point out that, while the cohesive nature of refuse has not yet been
adequately characterized (they believe it is probably not ‘true
cohesion’ but may be the result of interlocking or overlapping of
the waste particles), it is reasonable to include a cohesive
component in MSW shear strength evaluations. This interpretation is
supported by the fact that fairly high vertical cuts in landfills
have been cbserved to remain stable for long periods of time.

Estimates of MSW strength have been made using three approaches
(Singh and Murphy, 1990; Howland & Landva, 1992):

e direct laboratory and field testing;
® back-calculation from failures and load tests; and
® indirect in-situ testing.

Laboratory testing has included direct shear testing of
reconstituted or totally disturbed samples, triaxial testing on
samples obtained using Shelby tubes and drive samplers (Singh and
Murphy, 1990; Jessberger & Rockel, 1991), and unconfined compression
and tensile testing of bailed waste (Fang et al., 1977). Direct
field testing was conducted at a landfill in central Maine (after a
failure had occurred) using a 16 ft® concrete shear box constructed
at the site. Six direct shear tests were performed in the trash
using large concrete blocks to vary the normal force on the waste
(Richardson & Reynolds, 19%1).

Back-calculations of failures and load tests have been performed at
several sites. Many slope stability studies performed by
consultants for landfill owners have used strength parameters
cbtained from a field load test conducted on a landfill in Monterey
Park, California (Singh and Murphy, 1990). Additional data has been
obtained from the failure of the Global Landfill in New Jersey
{Dvirnoff & Munion, 1986).
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As reported by Singh and Murphy (1990), back-calculated strength
data has also been obtained . from observing the satisfactory
performance of wany landfills in southern California during
earthquakes. Since the landfill slopes survived the events, back-
calculated values of ¢ and ¢ obtained by assuming a factor of safety
equal to 1.0, represent minimum available strength and therefore
were assumed to be conservative.

Earth Technology (1989) evaluated the shear strength of MSW at
Puente Hills Landfill in southern California using in-situ
techniques such as blowcounts from standard penetration testing
(SPT) or cCalifornia drive samplers, as well as with vane shear
testing. Cone penetration tests (CPT) on landfills have also been
used to determine strength as well as compressibility of waste
(Hinkle, 1990; Oakley, 1990; Jessberger & Kockel, 1991). .

When strength values are obtained by direct measurements (i.e.
direct shear tests), the data can be presented in terms of shear
strength versus normal stress. However; back-calculated values of
shear strength from failures and load tests are often reported as
cochesion (c) and friction angle (¢) pairs that satisfy equilibrium.
This is the result of using one known {the factor of safety = 1.0)
to determine two unknowns (c and ¢).

The data summarized by Singh and Murphy (1990) are presented
separately as pairs of ¢ and ¢ determined from laboratory tests,
from back—-calculations, and from in-situ testing. All of the
results are then presented on a single figure, reproduced here as

Figure S.
2400

1800 =,

:

Jessburger and
Kockel, 1991

§
1

Ob

COHESION IN P.SF

g T T T T T - - o—l

4 8 12 16 28 24 28 32 38 40
FRICTICN ANGLE IN DEGRESS

FIGURE 5. s&mmary of MSW Strength Data (after Singh and Murphy,

1990)

The shaded zone is the range of strength parameters Singh recommends
for use in stability analyses. Jessberger and Kockel (1991)
suggested using ¢ = 32°, ¢ = 200 psf for stability analysis of

typical MSW landfills.

Using a different approach, Howland and Landva {1992), presented
strength data from five case studies by plotting shear strength
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versus average normal stress. This was done by plotting back-
calculated pairs of c and ¢ against normal stress (see Figure 6)
which resulted in sets of lines having y-intercepts equal to ¢ and
slopes equal to tan(¢). The average normal stress along the failure
surface was assumed to be the normal stress at which the c-¢ lines
intersected one another (point B). The back~calculated value of c
resulting when ¢ is set to zero is the average shear mobilized along
the failure surface (point A on Figure 6). The average normal
stress thus determined was checked by estimating the location of the
failure surface and calculating the average normal stress based on
the reported unit weight of the waste and any applied loads. In
general, the two values of average normal stress were in agreement.

POINT A. Avercge Mobilized Sheur Sirength

X
g Poirs of Cond PN That
E Sotisfy Equilibrium
n
-4
g
i POINT 8.
2 Dota Point Platted ~
~N on Summary of
! :?":‘:;f Woste Strength Data
§ Normal Stress (Figure 3)
NORMAL STRESS

- FIGURE 6. Method of Analyzing an Individual MSW Strength Case
History (after Howland & Landva, 1992)

The MSW strength data determined as described above are summarized
- in Pigure 7. 1Included on Figure 7 is a line defining the strength

envelope used by the authors in their design. This line, defined by
¢ = 200 pef and ¢ = 23°, represents the lower bound of the data.
The values suggested by Jessberger and Kockel (1991) are shown by
the broken line in Figure 7.

Discussion of Shear Strength Data,

The application of vane shear testing is not recommended for MSW
because fairly homogeneous material is required for useful results
(Jessberger & Kockel, 18991). For instance, the vane shear data
obtained. by Earth Technology varied from 1700 psf to 5000 psf. The
wide range of values was believed to be the result of the vane shear
" device encountering pieces of asphalt and wood. Strength values
obtained with penetration testing are also questionable for the same
reason. Furthermore, there are no published correlations between
refuse strength and blow counts (Mitchell & Mitchell, 1992).
Howland & Landva found that the results of back-analyses indicate a
lower waste strength than the results of direct measurements. -They
speculated that this difference might be due to the peat-like
fibrogity having a bigger effect on the small-scale direct
measurements as opposed to the larger-scale associated with back-
calculated values. Mitchell & Mitchell point out that, since back-
‘calculated values are often cbtained from slopes which did not fail,
the resulting values of the Mohr-Coulcmb strength parameters are
conservative by an unkrnown amount. singh and Murphy (1990)
recommended that strength parameters chosen for use in stabilirty
studies should be "interpreted judgmentally in favor of least
Lj..
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woods. txt

Source: Operating Parameters: .\LANDFILL.OOO

Lo : 124.91 m*3 / Mg

k : 0.0400 1/yr

NMOC : 595.00 ppmv

Methane : 50.0000 % volume
Carbon Dioxide : 50.0000 % volume

Year Opened : 1972 Current Year : 2000 Year Closed: 2001
Capacity : 37800 Mg
Average Acceptance Rate Required from

Current Year to Closure Year : 4724.00 Mg/year

Methane Emission Rate

Year Refuse In Place (Mg) (Mg/yr) (Cubic m/yr)
1973 4.724E+03 1.575E+01 2.360E+04
1974 9,448E+03 3.087E+01 4.628E+04
1975 1.417E+04 4.541E+01 6.807E+04
1976 1.890E+04 5.938E+01 8.900E+04
1977 2.362E+04 7.279E+01 1.091E+05
1978 2.834E+04 8.569E+01 1.284E+05
1979 3.307E+04 9.807E+01 1.470E+05
1980 3.779E+04 1.100E+02 1.648E+05
1981 3.779E+04 1.057E+02 1.584E+05
1982 3.779E+04 1.015E+02 1.522E+05
1983 3.779E+04 9.,754E+01 1.462E+05
1984 3.779E+04 9.371E+01 1.405E+05
1985 3.779E+04 9.004E+01 1.350E+05
1986 3.779E+04 8.651E+01 1.297E+05
1987 3.779E+04 8.312E+01 1.246E+05
1988 3.779E+04 7.986E+01 1.197E+05
1989 3.779E+04 7.673E+01 1.150E+05
1990 3.779E+04 7.372E+01 1.105E+05
1991 3.779E+04 7.083E+01 1.062E+05
1992 3.779E+04 6.805E+01 1.020E+05
1993 3.779E+04 6.538E+01 9.800E+04
1994 3.779E+04 6.282E+01 9.416E+04
1995 3.779E+04 6.0352+01 9.047E+04
1996 3.779E+04 5.799E+01 8.692E+04
1997 3.779E+04 5.571E+01 8.351E+04
1998 3.779E+04 5.353E+01 8.024E+04
1999 3.779E+04 5.143E+01 7.709E+04
2000 3.779E+04 4.941E+01 7.407E+04
2001 3.780E+04 4.750E+01 7.120E+04
2002 3.780E+04 4.564E+01 6.841E+04
2003 3.780E+04 4.385E+01 6.573E+04
2004 3.780E+04 4.213E+01 6.315E+04
2005 3.780E+04 4.048E+01 6.068E+04
2006 3.780E+04 3.889E+01 5.830E+04
2007 3.780E+04 3.737E+401 5.601E+04
2008 3.780E+04 3.590E+01 5.381E+04
2009 3.780E+04 3.449E+01 5.170E+04
2010 3.780E+04 3.314E+01 4.968E+04
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.780E+04
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.184E+01
.059E+01
.939E+01

.713E+01
.607E+01
.505E+01
.407E+01
.312E+01
L.222E+01
.134E+01
.051E+01
.970E+01
.893E+01
.819E+01
.748E+01
.679E+01
.613E+01
.550E+01
.489E+01
.431E+01
.375E+01
.321E+01
.269E+01
.219E+01
.171E+01
.125E+01
.081E+01
.039E+01
.982E+00
.591E+00
.215E+00
.853E+00
.506E+00
.173E+00
.852E+00
.544E+00
.249E+00
.964E+00
.691E+00
.429E+00
1775400
.935E+00
.702E+00
.478E+00
.263E+00
.057E+00
.859E+00
.668E+00
.485E+00
.309E+00
.140E+G0
.978E+00
.822E+00
.672E+00
.528E+00
.390E+00
.257E+00
.129E+00
.007E+00
.889E+00
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Appendix B-5
Transmission of LFG in Vent Layer






Project Title:

Client:

Project Number:

Calculation Title:

Performed By and Date:

Checked By and Date:

Purpose of Calculation:

Results :

References:

Calculation Cover Sheet
ETE Sanitation and Landfill - Remedial Design

New York State Department of Environmental
Conservation

(0897-26526

Transmissivity of Vent Layer
Darwish El Hajji

John Wood, April 18, 2000

Determine the amount of landfill gas the geotextile can
transmit.

The results indicate that an 8 oz. geotextile is
appropriate for use as a gas venting layer.






Appendix B-6
Stormwater Management System






Project Title:

Client:

Project Number:

Calculation Title:

Performed By and Date:

Checked By and Date:

Purpose of Calculation:

Results:

References:

Calculation Cover Sheet
ETE Sanitation and Landfill - Remedial Design

New York State Department of Environmental
Conservation

0897-26526

Stormwater Analysis

Dale Zeiders, October 1999 and January 2000
John Wood, March 2000

Determine the pre and post landfill closure runoff to the
South Pond and North Pond.

Established 1, 2, 5, 10, 25, 50, and 100-year runoff.
Evaluated enlarged North Pond and develop scenario
for North Pond outlet to limit post-development runoff
to those existing for pre-development conditions

1. New York, "Guidelines for Urban Erosion and
Sediment Control", April 1997.

2. InteliSolve, "Hydraflow", Version 6.01, 1999






Appendix B-6a
Existing Conditions
(1, 2, 5,10, 25, 50, and 100-year Storms)
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Existing 100-year Storm






Legend

B Runoff
@ Combined
, @ Channel Re‘ach

. Diversion

* Pond Route

| Project: ETEOOEEE.gpw - | IDF: Sample.IDF » 6 hyd's 10-15-1999

P -



Hydrograph Summary Report

Page

Hyd. | Hydrograph | Peak Time Time to Volume Retum Inflow Maximum Maximum Hydrograph

No. type flow interval peak period hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft)

1 SCS Runoff | 45.26 3 717 102,360 100 — —_ _ Ex. S. Pond In

2 Reservoir 431 3 750 102,360 100 1 1672.47 49,952 Ex. S. Pond Out

3 Reach 4.31 3 753 102,244 100 2 —_— _— S.to N. Pond Ch.

4 SCS Runoff | 57.43 3 726 187,207 100 —_— — _— Ex. N. Pond In

5 Combine 61.10 3 726 289,451 100 3+4 _ _— Ex. N. Pond In

6 Reservoir 48.48 3 732 289,450 100 5 1639.30 41,710 Ex. N. Pond Out

Proj. file: ETEOOEEE.gpw

IDF file: Sample.IDF

Run date: 10-15-1999




TR55 Tc Worksheet

Page 1

Hyd. No. 1

Ex. S. Pond In
Storm frequency = 100 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =250in
Land slope =50 %
Travel Time ..cc.coovirerreiiniiiciesiniinenenann,

Shallow Concentrated Flow

Flow length =200 ft
Watercourse slope =10.0%
Surface description = Unpaved
Average velocity = 5.10 ft/s
Travel Time ..cccovreeeveeriinnneesiineeeeeiien,

Channel Flow
Cross section flow area = 3.0 sqft

Wetted perimeter =6.3ft
Channel slope =7.0%
Manning's n-value =0.035
Velocity =6.84 ft/s
Flow length =100.0 ft
Travel Time ....vveciiiinicciernnnneesne

Total Travel Time, TC .cocevervreerrnveennnns

= 6.9 min

= 0.7 min



D-2

Worksheet 2: Runoff curve number and runoff

Project NYSDEC ETE LANRFILL By _dlz Date 30T
J
Location GAWESVILLE WYamine Co, Checked Date
Circle one:  Present Developed SourTH ManD
l. Runoff curve number (CN)
Soil name Cover description 1/ Area Product
and CN = of
hydrologic (cover type, treatment, and o~ CN X area
: | 54l ~
group hydrologic condition; ~ [ 1 E!acges
percent impervious; of & ¥ 0Omni®
unconnected/connected impervious 3 el w|d%
(appendix A) area ratio) S ElE
BaTH-VaLos Wooos yGooDd Conpmen)d 10 1.07 149
Grave Ly Loam Orz\ Senace, Gob D CONDITION 14-] 1. 40 103.6
B-i5% "C ROAD S8 0,% 4.3
MARDIN *CHANRERY] \A/obDS, Gooo CoNDITion 10 0.0 56.0
SILT Loam | Dfei) Seace, Good Conomon T4 l.32 371
3-8 "C RoAD S8 0,33 381
Oeesite ToTaL (Seuth of hmdx £.33
Beri -VALots \&/ODDS) Fare Coumimown - 0,35 29,6
ARAEUY Loam [ BRusH Weeds, Grass, FAIR ConbiMsw | 70 2.¢5 157.5
8-1£% v Roan ! 98 0,22 71,6
Pate -Vai ag | Brucu ., Ween .Grats, FAIE ContiTion 70 0./6 1z
GRAaVELY. Laam | Faue 98 2.41 236.2
1525% A
ONSire Tom (Norﬂ« of r*oadS 5.39
gl .'se only one CN source per line. Totals = 1072 850 .8
CN (weighted) = total product _ 656.3 _ 739 Use CN = &0
total area 10,72 —_—
2. Runoff
Storm #1 Storm #2 Storm #3

FrequeHCY #0000 s 00000 srssssestetsssssvae yr

Rainfall’ P (24—h0ur) eseses00000000000 s in

Runoff’ Q ®ev e 0000000000080 008000000 in

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4,) :

(210-VI-TR-55, Second Ed., June 1986)

Y




Hydrograph Plot

English
Hyd. No. 1
Ex. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = 45,26 cfs
Storm frequency = 100 yrs Time interval = 3 min
Drainage area = 10.72 ac Curve number = 80
Basin Slope = 00% Hydraulic iength = Oft
Tc method = TR55 Time of conc. (T¢c) = 7.749543 min
Total precip. = 4.90in Distribution = Typell
Storm duration =24 hrs Shape factor = 484

Total Volume = 102,360 cuft

1 - SCS Runoff - 100 Yr - Qp = 45.26 cfs

50—{ : ]
| 1 |
40
» 30
o
(e
20 —
10 _
| , ‘ 3
: i \\‘ P
P 0 e $‘de ’
0 5 10 15 20 25
o Time (hrs)
/ Hyd. 1




Hydrograph Report

Page 1
English
Hyd. No. 1
Ex. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = 45.26 cfs
Storm frequency = 100 yrs Time interval = 3 min
Drainage area = 10.72 ac Curve nurnber = 80
Basin Slope = 00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 7.749543 min
Total precip. = 4.90in Distribution = Typel ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.85
11.90
11.95
12.00
12.05

...End

cfs)

25.26
35.94
45.26 <<
43.54
30.52

Total Volume = 102,360 cuft



Reservoir Report

Page 1
. Lo English

Reservoir No. 1 - Existing South Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1672.00 104,925 0 0
0.50 1672.50 109,200 53,531 53,531
1.00 1673.00 113,500 55,675 109,206
1.50 1673.50 118,000 57,875 167,081
2.00 1674.00 122,000 60,000 227,081
Culvert / Orifice Structures Weir Structures

[A] [Bl [C] [D] [A] [B] [C] [D]
Rise in = 0.0 0.0 0.0 0.0 CrestLenft = 0.0 0.0 0.0 0.0
Span in =00 0.0 0.0 0.0 CrestELft = 0.00 0.00 000 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 000 000
InvertELLft = 0.00 0.00 000 0.00 Eqn. Exp. = 0.00 0.00 000 0.00
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % =000 -~ 000 000 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 000 0.00 R
Multi-Stage = —- No ‘No No - Tailwater Elevation = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA ClvB CivC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs

060 0 1672.00 - - — — —

050 53531 167250 - i
1.00 109,206 167300 -- T -
150 167,081 167350 - — - = = - -
200 227081 167400 - - - = e e

cfs

0.00
462
29.32
87.78
181.33



Elevation (ft)

Existing South Pond

|
|
|
|

i
1

50 100 150
Discharge (cfs)

200

A Total

m CulvA
v CulvB
¢ CulvC
o CulvD
O Weir A
7 Weir B
= Weii C
A WeirD




Elevation (ft)

Existing South Pond
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NYSDEC - ETE Landfill - Gainesville
Cross Section for Irregular Channel

Project Description

Project File
Worksheet

Flow Element

Method
Solve For

p:\0897-ete\stormwat\iexsp-out.fm2
Existing South Pond Outlet Channel
Irregular Channel

Manning's Formula

Discharge

Section Data

Wtd. Mannings Coefficient 0.045
Channel Slope 0.020000 ft/ft
Water Surface Elevation 1,674.00 ft
Discharge 181.33 cfs
1676.
1575.5 \
1675.0 \\
1674.5 \
[ =
,g 1674.0 ;1
LU .
T
1673.5 \
1673.0
1672.5 \ 7
1672.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 -
: Station (ft) ‘
10/15/99 . FlowMaster v5.1,
09:18:28 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

10



NYSDEC - ETE Landfill - Gainesville
Worksheet for Irregular Channel

Project Description

Project File p:\0897-ete\stormwat\exsp-out.fm2
Worksheet Existing South Pond Qutlet Channel
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge_

Input Data

Channel Slope

Water Surface Elevation

0.020000 ftAt
1,674.00 ft

. Elevation range: 1,672.00 ft to 1,676.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
~0.00 1,676.00 0.00 87.00 0.045

47.00 1,674.00

55.00 1,673.00

67.00 1,672.00

75.00 1,673.00

80.00 1,674.00

87.00 1,675.00
Resuilts
Wtd. Mannings Coefficient 0.045
Discharge 181.33 cfs
Flow Area 36.50 ft2
Wetted Perimeter 33.27 ft
Top Width 33.00 ft
Height 2.00 ft
Critical Depth 1,673.85 ft
Critical Slope 0.029618 ftfft
Veiocity 497 ft/s
Vs!ocity Head 0.38 ft
Specific Energy 1,674.38 ft
Froude Number 0.83

Flow 1s subcritical.

| 08:52:16 AM

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

]

FlowMaster v5.15
Page 1 of 1



Existing South Pond Outlet
Rating Table for Irregular Channel

Project Description
Project File p:\0897-ete\stormwat\exsp-out.fm2
Worksheet Existing South Pond Outlet Channel
Flow Element Irregular Channel
Method Manning's Formula -
Solve For Discharge
Constant Data
Channel! Siope 0.020000 ft/ft
Input Data
Minimum Maximum Increment
Water Surface Elevation 1,672.00 1,674.00 0.10ft
Rating Table
Water Surface
Elevation Wtd. Mannings Discharge Velocity
(ft) Coefficient (cfs) (ft/s)
1,672.00 0.045 0.00 0.00
1,672.10 0.045 0.06 0.63
1,672.20 0.045 0.40 1.00
1,672.30 0.045 1.18 1.31
1,672.40 0.045 2.55 1.59
1,672.30 0.045 4.62 1.85
1,672.60 0.045 7.51 2.09
1,672.70 0.045 11.33 2.31
1,672.80 0.045 16.17 2.53
1,672.90 0.045 22.14 273
1,673.00 0.045 29.32 2.93
1,673.10 0.045 38.43 3.18
1,673.20 0.045 48.79 3.42
1,673.30 0.045 60.45 3.64 -
1,673.40 0.045 73.43 3.86
1,673.50 0.045 87.78 4.06
1,673.60 0.045 103.53 4.25
1,673.70 0.045 120.72 4.44
1,673.80 0.045 139.39 462
1,673.90 0.045 159.58 4.80
1,674.00 0.045 181.33 497
10/15/99 FlowMaster v5.14
08:53:33 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

1 : -



Hydrograph Plot

Hyd. No. 2

Ex. S. Pond Out

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. =1

Max. Elevation = 1672.47 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

4.31 cfs

3 min
Existing South
49,952 cuft

Storage Indication method used.

Total Volume = 102,360 cuft

2 - Reservoir - 100 Yr - Qp = 4.31 cfs

50

|
|

B

]

r
i
|
|

40

30

Q cfs

20

~ Hyd. 1

20 B
Time (hrs)

+ Hyd. 2

730 40

\%



Hydrograph Report

Page 1
English
Hyd. No. 2
Ex. S. Pond Out
Hydrograph type = Reservoir Peak discharge = 4.31 cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. =1 Reservoirname = Existing South
Max. Elevation = 1672.47 ft Max. Storage = 49,952 cuft
Storage Indication method used. Total Volume = 102,360 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CilvB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
11.95 4526 << 167227 - —_— e —_—— e e — 252
12.00 4354 1672.34  -—-- ——-ee ——— e - e e e 3.16
12.06 3052 1672.40 — — -— — -— —— e 3.68
12,10 16.82 1672.43 e —-- — 3.99
1215 912 1672.45 - eemm e — —— e - -—- 413
1220 6.84 167245 - T — 419
1225 6.42 1672.46  -—- —— e —_— e - — e 4.23
12.30 6.00 167246  —- — - —_— e - — — 4.26
12.35 5.58 1672.46 - — e -— —_— e - —_ 4.28
1240 5.15 1672.47 e - —— - —_— —_— 4.30
1245 471 1672.47 - —— e e —_— — e 4.31
1250 4.27 1672.47 << ——  ——  —— — —— — e — 4.31 <<
1255 3.86 1672.47  -—- — - — ———— e e — 431
1260 3.56 167247  —— —_— e - ——- — 430
12.E5 3.37 167246  -—- —— —_— - — e 4.29
1270 3.25 167246  —-  -— - —_— e e — 4.27
1275 3.15 1672.46 ———— e e — —_— — - 4.25
12.80 3.05 1672.46 —_— ——- e — 4.24
12.85 2.95 1672.4S — e — B 4.22
1290 2.85 157245 - m e ——— e e e —— 4.20
1295 275 167245  —-- —— - e — — 4.18
13.00 265 1672.45 —_— - —_— - — — 4.15
13.05 255 1672.45  --- e —_— e e e —— . 413
13.10 247 1672.44 —— —_— —_— —_ —— 4.10
13,15 240 1672.44 —— e e T — 4.08
" 1320 235 167244  —- — - e e e —_— — 4.05
1325 229 1672.44  —- — -—— e e ——— e 4.02
13.30 224 1672.43 —_— = e —_— — 4.00
1335 218 1672.43 —— —- e ——— 3.97
1340 213 1672.43  -—- —- ——— ————m e e —— 3.94
13.45 2.07 1672.42 e ——— e e —_ — e — 3.91
13.50 2.02 1672.42 — e —_— e e e -— 3.89
13.55 1.96 167242  -—- —_— - —_— - —_— e ———- 3.86
13.60 1.92 167241  -—- e S —— 3.83
1365 1.87 1672.41 — e e e ——— —— — 3.80
13.70 1.83 1672.41 - —_— — — - S ——— 3.77

Continues on next page...



Ex. S. Pond Out Page 2

Hydrograph Discharge Table

Time Inflow Elevation CwvA CWwB CIvC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

1672.40 —— e e —— e e e e 3.74
167240 - —— e e e e e 3.71
167240  ——- —_— —— e 3.68
1672.39 — - B — — 3.65
1672.39 —— e e — e e e e 3.61
167239 - e ——— e ———— e e e 3.58
1672.38 S T —— 3.55
1672.38  -—- ——— e e e e e e 3.52
1672.38 —— e e — e et e e 3.49
167237 - - I — . 3.46
1672.37 — e e e —_— e 3.43
1672.37 — — e e e e — 3.40
1672.36 e e e e e e — 3.37
1672.36 e e e e e —— e — 3.34
1672.36 e e e ——— e e e 3.31
1672.36 - e mmem e e — e — 3.28
1672.35 — e e e _—_ e — 3.25
167235  -—— - ——— - e e e — 3.22
1672.35 —— e — e B — 3.19
1672.34 - = eem e — et e e 3.17
1672.34 e e et e e e e e 3.14
1672.34 - e e — e e — e 3.11
1672.33  ——  em e e — e e 3.08
1672.33 — —— e e SRR U O 3.06

1672.33  coem e e e e e - e 3.03
167232  —— SN — e 300

167232  -—- — —— e eeeem e — 297
1672.32 — e — e - — e e 2.95
167232  -—— - — - — e e e 292
1672.31  —— - e e e —— 2.90
1672.31 — e B — 2.87
167231 - eeem e c—— - — e e 2.84
1672.31 —— e e — e e e e 282
1672.30  —-— e e — e e — 2.79
1672.30 e e e e —_— — 2.77
1672.30 e . e 2.74
1672.29 —_— -—-- — —_— e — e 272

167229~ e — e 269
167229 - - SN UG VI — 267

1672.29 ——— e e e e e — e 264
1672.28  --—--- — e —— e e SN 2.62
1672.28 - — —— — — —— e — 2.60
1672.28 ——— e e e S — 257
1672.28 — e e e — e e — 2.55
15.95 167227 - — —_— e — e e 252
16.00 1672.27 — mmmem - — e e e —— 250
16.05 0. 167227  -—— - — - e e eeee een e 2.48
16.10 0.97 167227  —- - e e mmmem e meeee 2.45
16.15 0.96 1672.26 — e - e e e e e 2.43

13.75
13.80
13.85
13.90
13.95
14.00
14.05
14.10
14.15
14.20
14.25
14.30
14.35
14.40
14.45
14.50
14.55
14.60
14.65
14.70
14.75
14.80
14.85
14.90
14.95
15.00
15.05
15.10
15.15
15.20
16.25
15.30
15.35
15.40
15.45
15.50
15.55
16.60
15.65
15.70
156.75
15.80
15.85
15.90

00QO0O02a2a A x A NNNNMNNMNOWOWWWRIARRABRAAADMOOOO®N NN

N N G U G W QU N U G G S O T G G G G T U T G G T QT G T G T G G G Y
WNONOONWHNONOONWAONOO_2WAONNDO_2NDMINOODO2WRHOWN=O0CO

[(eRcNoNo]
BOON

Continues on next page...



Ex. S. Pond Out Page 3

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
16.20 0.95 1672.26 T 2.41
16.25 0.95 167226 - — - e -— — e —— 2.39
16.30 0.94 1672.26 — — e e —_— ————- — 2.36
16.35 0.94 1672.25 - ———- —— — -—— — e — 234
16.40 0.93 167225 - — - —_— ———- — ——- — 2.32
16.45 0.93 167225 -~ - ——— e e — —— — 2.30
16.50 0.92 167225  —-- — e e -— — —— 2.28
16.55 0.92 1672.24 — ————- — — ——-- —_— - —_— 2.26
16.60 0.91 167224 - ————- - — e — — 2.24
16.65 0.91 1672.24 e — — e e ——— - 2.21
16.70 0.90 1672.24 —— - ——— e e — ——- — 219
16.75 0.90 1672.24 - - — ———- —_— — e — 2.17
...End



Hydrograph Report

Page 1
English
Hyd. No. 3
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge @ = 4.31cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. =2 Section type = Triangular
Reach length = 1200.0 ft Channel slope = 3.0%
Manrning's n = 0.045 Bottom width = 0.0 ft
Side slope = 5.0:1 Max. depth = 0.0ft
Rating curve x = 2.117 Rating curve m = 1.333
Ave. velocity = 9.32 ft/s Routing coeff. = 0.9647

Modified Att-Kin routing method used.

Hydregraph Discharge Table

Time Inflow
(hrs) cfs
12.00 3.16
12.05 3.68
12.10 3.99
12.15 413
12.20 419
12.25 423
12.30 4.26
12.35 . 4.28
12.40 4.30
12.45 4.31
1250 4.31 <<
1255 4.31
1260 = - 4.30
1265 - 4.29
1270 427
12.75 . 4.25
12.80 4.24
12.85 422
12.90 - 4.20
12.95 4.18
13.60 415
13.05 413
13.10 4.10
13.15 4.08
1320 4.05
13.25 4.02
13.30 ' 4.00
1335 3.97
13.40 3.94
1345 3.91
13.50 - 3.89

13.55 3.86

Continues on next page...

Outflow

cfs

2.49
3.14
3.67
3.98
4.13
4.19
4.23
4.26
4.28
4.30
4.31
4.3
4.31
4.30
4.29
4.27
4.25
4.24
4.22
4.20
418
4.15
413
4.10
4.08
4.05
4.03
4.00
3.97
3.94
3.91
3.89

<<

7

Total Volume = 102,244 cuft



S.to N. Pond Ch. Page 2

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
13.60 3.83 3.86
13.65 3.80 3.83
13.70 3.77 3.80
13.75 3.74 3.77
13.80 3.71 3.74
13.85 3.68 3.71
13.90 3.65 3.68
13.95 3.61 3.65
14.00 3.58 3.62
14.05 3.55 3.58
14.10 3.52 3.55
14.15 3.49 3.52
14.20 3.46 3.49
14.25 3.43 3.46
14.30 3.40 3.43
14.35 3.37 3.40
14.40 3.34 3.37
14.45 3.31 3.34
14.50 3.28 3.31
14.55 3.25 3.28
14.60 322 3.25
14.65 319 3.22
14.70 317 3.20
14.75 3.14 3.17
14.80 3.11 3.14
14.85 3.08 3.11
14.90 3.06 3.08
14.95 3.03 3.06
15.00 3.00 3.03
15.05 297 3.00
15.10 2.95 2.98
15.15 2.92 2.95
15.20 2.90 2.92
15.25 2.87 2.90
15.30 2.84 2.87
15.35 2.82 - 2.84
15.40 2.79 2.82
15.45 277 2.79
15.50 2.74 2.77
15.55 2.72 2.74
15.60 269 2.72
15.65 267 2.69
15.70 2.64 2.67
15.75 2.62 2.64
15.80 2.60 2.62
15.85 2.57 2.60
15.90 2.55 2.57
15.95 2.52 2.55
16.00 2.50 2.52

Continues on next page...
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S.to N. Pond Ch. ' Page 3

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
16.05 2.48 2.50
16.10 2.45 2.48
16.15 2.43 2.45
16.20 2.41 2.43
16.25 2.39 2.41
16.30 2.36 2.39
16.35 2.34 2.36
16.40 2.32 2.34
16.45 2.30 2.32
16.50 2.28 2.30
16.55 2.26 2.28
16.60 2.24 2.26
16.65 2.21 2.24
16.70 2.19 222
16.75 217 2.20
16.80 2.16 2.18
16.85 2.14 2.16
...End '



Hydrograph Plot

English
Hyd. No. 3
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge = 3.68 cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. =2 Section type = Triangular
Reach length = 1200.0 ft Channel slope = 3.0%
Manning's n = 0.045 Bottom width = 0.0t
Side slope = 5.0:1 Max. depth = 0.0t
Rating curve x = 2.117 Rating curve m = 1.333
Ave. velocity = 9.32 Routing coeff. = 0.9647
Modified Att-Kin routing method used. Total Volume = 102,219 cuft
3-Reach-100 Yr-Qp = 3.68 cfs
4 i
; , !
5
o 2
1 T
|
|
|

10 20 30 40
Time (hrs)
A Hyd. 2 + Hyd. 3

20



TR55 Tc Worksheet

Page 1

Hyd. No. 4

Ex. N. Pond In
Storm frequency = 100 yrs

Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =3.0 %
Travel Time ..c.cceeeiiiicerrirrrcc s

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =4.0%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel Time ...ooveeerccicereerercceccneeenes

Channel Flew

Cross section flow area = 12.0 sqft
Wetted perimeter =12.6 ft
Channel slope =40%
Manning's n-value = 0.045
Velocity = 6.39 ft/s
Flow length = 550.0 ft
Travel Time ...ccoviirciiiiimcciicecrenannisenann

Total Travel Time, TC ..cocervvnerrreeennneee

= 8.4 min

21



Worksheet 2: Runoff curve number and runoff

Project _NYSDEC -ETE LANDFILL By ¢ Date 3 D ™®
7
Location Gainesvine , Wyoming b, Checked Date
Circle one: Present Developed N orT™ Pawp
l. Runoff curve number (CN)
Soil name Cover description 1/ Area Product
and CN = of
hydrologic (cover type, treatment, and AN I < CN x area
E group hydrologic condition; o~ [ 1 E{acges
percent impervious; o O Y0Omi®
~ unconnected/connected impervious 2l | 0%
3 o
K (appendix A) area ratio) St e+
. | Atpen Mucky | \Weoos, Gooa Cono mlon 11 0.29 22,3
£ | SUT Loam Dﬁusu)\UEE\'JS, Grass - Soon Conomon | 73 7 .40 179.6
0-3° ‘D’
W [ Banv-VaLons OreN SPrcr | Gese Conp minu T4 I3 317
n | Graver \\_oé;lm Roan 98 0,0 .8
L ®-159 e
% Marom- Chaiind | DRusW, Weeos, Qrass~Goon Conomor) | o 14 3239./
Sur lear . . | RoAao o8 0.37 30,3
3-8% c
Aroen Moek Y \A/ooo:, GQooo Cowp iTion 77 2.4 od 2
St Loan
0-3% D
3£ [Bani-VALeIS | \Wooos, Gaon Conbrma K 70 7.9t 2044
M | GRAVELLY Lok | BOROSH, WEFDS, GrRAss. - FAIR CoNbimoy 70 8.20 574 .0
:(Ji ’ ] Powe oY= 0.57 a5
of
-t
£
()
z
9] : :
_l./, : ¥s3e only one CN source per line. Totals = z4.50 /,742'9
—4 ) h -
CN (weighted) = total product L7423 4, Use CN = 71
total area 2450 —
2. Runoff
Storm #1 Storm #2 Storm #3

D-2

Frequency eeeeescccsscscecssccscasesscase YT
Rainfall, P (24_h0ur) eaceesssssssescsssoe in
Runoff’ Q ©ee s 000 e ssteets ettt sr st sssan in

(Use P and CN with table 2-1,
or eqs. 2-3 and 2~4.)

fig. 2-1,

(210-VI-TR-55, Second Ed., June 1986)
7




S

Hydrograph Report

PO

Page 1
English
Hyd. No. 4
Ex. N. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 57.43 cfs
Storm frequency = 100 yrs Time interval = 3 min
Drainage area = 24.50 ac Curve number = 71
Basin Slope = 00% Hydrauliclength = O ft
Tc method = TR55 Time of conc. (Tc) = 15.7796 min
Total precip. = 490in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

HYdrograph Discharge Table

Time -- Qutflow

(hrs

11.90
11.95
12.00
12.05
12.10
1218
12.20
12.25

...End

cfs)

28.76
40.35
50.87
57.27
57.43 <<
51.73
43.91
36.10

yXei

Total Volume = 187,207 cuft



Hydrograph Plot

Hyd. No. 4

Ex. N. Pond In

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Drainage area = 24.50 ac
Basin Slope = 00%

Tc method = TR55

Total precip. = 4.90in
Storm duration =24 hrs

Peak discharge
Time interval
Curve number
Hydraulic length

Time of conc. (Tc)

Distribution
Shape factor

English

49 16 cfs

3 min

71

0 ft

15.7796 min
Type Il

484

Total Volume = 176,996 cuft

4 - SCS Runoff-100 Yr - Qp = 49.16 cfs

T

T
I
i
|
|
i

50
40-F
o 30 -
@ J
o
20 =
10
| (R T ———
| 0 5

BT I FRCIEIE.
[RUSRMMER If S3y prot

gy

Time (hrs)
+ Hyd. 4

2%



Hydrograph Plot

English
Hyd. No. 5
Ex. N. Pond In
Hydrograph type = Combine Peak discharge @ = 53.08 cfs
Storm frequency = 100 yrs Time interval = 3 min
1stinflow hyd. No. = 3 2nd inflow hyd. No. = 4

Total Volume = 279,239 cuft

5 - Combine - 100 Yr - Qp = 53.08 cfs

60

Q cfs

| o 5 10 15 20 25 30
| o Time (hrs) f
+ Hyd. 3 + Hyd. 4 + Hyd. 5 |

[



Hydrograph Report

Page 1
English
Hyd. No. 5
Ex. N. Pond In
Hydrograph type = Combine Peak discharge = 61.10 cfs
Storm frequency = 100 yrs Time interval = 3 min
1stinflow hyd. No. = 3 2nd inflow hyd. No. = 4

Hydrograph Discharge Table

Time 1stinflow + 2nd Inflow
(hrs) cfs cfs
11.95 1.90 40.35
12.00 2.49 50.87
12.05 3.14 57.27
12.10 3.67 57.43 <<
12.15 3.98 51.73
12.20 413 43.91
12.25 419 36.10
12.30 423 28.53
...End

Total Volume = 289,451 cuft

Outflow

cfs

42.26
53.36
60.41
61.10 <<
55.71
48.03
40.29
32.76



Reservoir Report

Page 1

English

Reservoir No. 2 - Existing North Pond

Contour area

sqft

28,925
31,300
33,700
36,100
38,400
43,100

Pond Data

Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation
ft ft

0.00 1638.00
0.50 1638.50
1.00 1639.00
1.50 1639.50
2.00 1640.00
2.50 1640.50
3.00 1641.00

47,850

Incr. Storage Total storage

cuft cuft

0 0
15,056 15,056
16,250 31,306
17,450 48,756
18,625 67,381
20,375 87,756
22,738 110,494

Culvert / Orifice Structures

Weir Structures

[A] [B]l [C] [P] [A] [B] [C] [D]
Rise in =00 0.0 0.0 0.0 CrestLenft = 0.0 0.0 0.0 0.0
Span in = 00 0.0 0.0 0.0 CrestEl.ft = 0.00 000 000 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 000 300
Invert EI.ft = 0.00 000 000 000 Eqn. Exp. = 0.00 000 000 1.50
Length ft = 00 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 000 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 000 000 0.00
Multi-Stage = —- No No No Tailwater Elevation = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table
Stage Storage Elevation CIvA CivB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs  ofs cfs cfs i3 cfs
000 O 1638.00 - -— - --- - — - - 0.00
050 15,056 163850 --- - - - — — — - 3.66
1.00 31,306 1639.00 --- - - - - -— - - 22.27
150 48,756 1639.50 - - -— - -— -— - - 66.24
200 67,381 1640.00 - - - - — - - - 110.62
250 87,756 164050 - -— -— -- -— - - -— 181.58
300 110494 1641.00 -- - - -— - - — --- 280.27

27



Elevation (ft)

1641.0-

Existing North Pond

|

1640.4

I

|

50

|
100
Discharge (cfs)

22

150 200 250

300

A Total

m CulvA
v CulvB
¢ CulvC
~ CulvD
7 Weir A
~ Weir B
> Weir C
A Weir D

]
1
[
|




Elevation (ft)

- 1638.0

1641.0

1640.4

1639.8

1639.2

1638.6

50000

100000

Storage (cuft)

150000

'Zq




NYSDEC - ETE Landfill - Gainesville
Cross Section for Irregular Channel

-
Project Description
Project File p:\0897-ete\stormwat\exnp-out.fm2 -
Worksheet Existing North Pond Outlet Channel
Flow Element Irregular Channel
Method Manning's Formula -
Solve For Discharge

-
Section Data
Wtd. Mannings Coefficient 0.045
Charnel Slope 0.030000 ft/ft -
Water Surface Elevation 1,640.00 ft
Discharge 110.62 cfs

-
1642.0 <

_ / -
1641.5 /

-
1641.0G~ -
1640.5 -

€

c

0 1640.0 Xz -
ﬁ -

>

9

w -

1639.5

-
1639.0

4
1638.5

N -
1638.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 -
Station (ft)
10/15/99 FiowMaster v5.1 Sawr
10:21:46 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

20 : -



NYSDEC - ETE Landfill - Gainesville
Worksheet for Irregular Channel

Project Description

Project File p:\0897-ete\stormwat\exnp-out.fm2
Worksheet Existing North Pond Outlet Channel
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Channel Slope 0.030000 ft/ft
Water Surface Elevation 1,640.00 ft
Elevation range: 1,638.00 ft to 1,642.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 1,641.00 0.00 26.00 0.045
5.00 1,640.00
8.50 1,638.50
12.00 1,638.00
15.00 1,638.50
20.00 1,640.00
26.00 1,642.00 '
Results
Wtd. Mannings Coefficient 0.045
Discharge 110.62 cfs
Flow Area 17.75 ft2
Wetied Perimeter - 1560 - ft
Top Width 15.00  ft
Height ' 2.00 ft
Critical Depth 1,640.01 fi
Critical Slope - 0.029376 ft/ft
Velocity 6.23 ft/s
Velocity Head 0.60 ft
" Specttic Energy’ 1,640.60 ft
* Froude Number 1.01
Flow is supercritical.
10/15/99 , .
AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

12:21:14

2!

FlowMaster v5.15
Page 1 of 1



Table
Rating Table for Irregular Channel
Project Description
Project File p:\0897-ete\stormwat\exnp-out.fm2
Worksheet Existing North Pond Qutlet Channel
Fiow Element Irregular Channel
Method Manning's Formula -
Solve For Discharge
Constant Data
Channel Slope 0.030000 ftAt
Input Data
Minimum Maximum Increment -
Water Surface Elevation 1,638.00 1,641.00 0.101t
Rating Table
Water Surface
Elevation Wtd. Mannings Discharge Velocity
{ft) Coefficient {cfs) (ft/s)
1,638.00 0.045 0.00 0.00
1,638.10 0.045 0.05 0.77 -
1,638.20 0.045 0.32 1.22
1,638.30 0.045 0.94 1.60
1,638.40 0.045 2.02 1.94 B -
1,638.50 0.045 3.66 225
1,638.60 0.045 6.17 268
1,638.70 0.045 9.28 3.06 -
1,638.80 0.045 12.99 - 339
1,638.90 0.045 17.32 3.70
1,639.00 0.045 22.27 3.99 T -
1,639.10 0.0%5 27.87 4.26
1,639.20 0.045 34.13 4.51
1,639.30 0.045 41.08 4.76 -
1,639.40 0.045 48.74 4.99
1,639.50 0.045 57.12 521
1,639.60 0.045 66.24 5.43
1,639.70 0.045 76.14 5.64
1,639.80 0.045 86.82 5.84
1,639.90 0.045 98.30 6.04
1,640.00 0.045 110.62 6.23
1,640.10 0.045 122.78 6.36
1,640.20 0.045 135.92 6.50
1,640.30 0.045 150.08 6.64 -
1,640.40 0.045 165.29 6.78
10/15/98 FlowMaster v5.15
10:22:30 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 2
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Table
Rating Table for Irregular Channel

Rating Table
Water Surface
Elevation Witd. Mannings Discharge Velocity
(ft) Coefficient (cfs) (ft/s)
1,640.50 0.045 181.58 6.92
1,640.60 0.045 198.97 7.06
1,640.70 0.045 217.51 7.20
1,640.80 0.045 237.22 7.34
1,640.90 0.045 258.13 7.48
1,641.00 0.045 280.27 7.63
10/15/99 . FlowMaster v5.15
10:22:30 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2
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Hydrograph Plot

English
Hyd. No. 6
Ex. N. Pond Out
Hydrograph type = Reservoir Peak discharge @ = 48.48 cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. =5 Reservoir name = Existing North
Max. Elevation = 1639.30 ft Max. Storage = 41,710 cuft
Storage Indication method used. Total Volume = 289,450 cuft

6 - Reservoir - 100 Yr - Qp = 48.48 cfs

80 ; : ; | |
1 ; | |
60 t *
o 40 ﬁ |
‘ 0 5 10 15 20 25 30
| Time (hrs)
| + Hyd. 5 + Hyd. 6
T

34



Hydrograph Report

Page 1
English
Hyd. No. 6
Ex. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 48.48 cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. =5 Reservoirname = Existing North
Max. Elevation = 1639.30 ft Max. Storage = 41,710 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft
12.05 60.41 1639.05
12.10 61.10<< 1639.20
12.15 55.71 1639.28
12.20 48.03 1639.30 <<
12.25 40.29 1639.28
12.30 32.76 1639.24
12.35 25.86 1639.18
12.40 20.25 1639.12
12.45 16.73 1639.06
...End

CivA
cfs

CivD
cfs

35

Total Volume = 289,450 cuft

cfs

WrD Outflow

cfs

27.05
39.51
46.50
48.48 <<
46.89
43.06
37.97
32.46
27.29






Existing 25-year Storm






Legend

B Runoff

& Combined

8 * Channel Reach
@ Diversion

% Pond Route

Froject: ETE25EEE.gpw

IDF: Sample.IDIF

6 hyd's
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Hydrograph Summary Report Page 1
Hyd. | Hydrograph Peak Time Time to Volume Retum Inflow Maximum Maximum Hydrograph -
No. type flow interval peak period hyd(s) elevation storage description

(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft)
-
1 SCS Runoff | 35.70 3 77 80,553 25 — —_— — Ex. S. Pond In
2 Reservoir 3.34 3 750 80,553 25 1 1672.36 38,669 Ex. S. Pond Out
-
3 Reach 3.34 3 753 80,438 25 2 _ D S. to N. Pond Ch.
4 SCS Runoff | 42.57 3 726 140,567 25 — —_ _— Ex. N. Pond In
5 Combine 45.35 3 726 221,005 25 3+4 —_ —_— Ex. N. Pond In -
6 Reservoir 31.96 3 735 221,005 25 5 1639.11 35,152 Ex. N. Pond Out
-
-
-
-
-
-
-
|
. -
i
-
|
-
-
-
Proj. file: ETE25EEE.gpw IDF file: Sample.IDF Run date: 10-15-1999
-



Hydrograph Report

Page 1
English
Hyd. No. 1
Ex. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = 35.70 cfs
Storm frequency = 25yrs Time interval = 3 min
Drainage area = 10.72 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 7.749543 min
Total precip. = 420in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.85
11.90
11.85
12.00
12.05

...End

cfs)

19.44
28.03
35.70 <<
34.62
24.40

Total Volume = 80,553 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Ex. S. Pond In
Storm frequency = 25 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =50 %
Travel Time ...ccccooimreeecrirrinisnineennineenen,

Shallow Concentrated Flow

Flow length =200 ft
Watercourse slope =10.0 %
Surface description = Unpaved
Average velocity =56.10 ft/s
Travel Time ....cccoovvrvremscnieiinnnrreceninnean,

Channel Flow
Cross section flow area = 3.0 sqft

Wetted perimeter =6.3ft
Channel slope =7.0%
Manning's n-value =0.035
Velocity = 6.84 ft/s
Flow length, - . = 100.0 ft
Travel Time ...iceerreeccrrrccnireenninsnenn,

Total Travel Time, TC ..ccovrecernirrnnenens

= 6.9 min

= 0.7 min



Hydrograph Report

Page 1
English
Hyd. No. 2
Ex. S. Pond Out
Hydrograph type = Reservoir Peak discharge = 3.34 cfs
Storm frequency = 25yrs Time interval = 3 min
Inflow hyd. No. =1 Reservoir name = Existing South
Max. Elevation = 1672.36 ft Max. Storage = 38,669 cuft
Storage Indication method used. Total Volume = 80,553 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
11.95 3570<< 1672.20 — - — —_— — — — 1.88
12.00 3462 167226 - - -— ———- —— —- — 2.39
12.05 24.40 1672.30 -— —_ — — — - —— J— 2.81
1210 13.51 1672.33 ——— —_— ——— — —— —— e 3.06
1215 7.35 1672.34 ——— —— e e — - — 317
1220 56.52 1672.35 - — - — - —— — — 322
1225 519 167235  —— ——— — ——— — — ———- — 3.26
12.30 4.86 1672.36 - — ——— e —_— - — ————- 3.28
12.35 4.52 1672.36 ——— e —— — — -—— —_ —— 3.31
1240 417 1672.36 -— - —— — — ———— — 3.32
12.45 3.82 1672.36 m_— - - ——- —— e e —_— 3.33
1260 3.46 1672.36 << - —- ——— — — — — - 3.34 <<
12.55 3.14 1672.36 — e —_ ——— ——— — — ——- 3.34
1260 2.89 167236 - - B — e — e 3.33
1265 274 1672.36  —— - e —— e — 3.32
1270 264 1672.36 — — ——— —— e —— N — 3.31
12.75 2.56 1672.36 — e -— e —— —_ — —_ 3.30
12.80 248 1672.36 -~ - — e —_— 3.29
12.85 240 167235  —— e e — —_— e — - 3.28
1290 232 1672.35 - - - — — - T 3.26
1295 224 1672.35 — e e e T ——- 3.25
13.00 2.16 1672.35 -—— e - — — ——— — 323
- 13.06 2.08 167235 - ——— — —— e ——— R —_ 3.22
13.10 2.01 167235  -— —— e -— — — e e 3.20
13.15 1.96 1672.34  ——- e e e — — —— 3.18
13.20 1.91 1672.34 —_— - - —_— — —_ — 3.16
13.25 1.87 1672.34 — — — -— ———— —— 3.14
13.30 1.82 1672.34 ——- ————- - —— —- e ——— 3.12
13.35 1.78 1672.34 - ———- -— - - — - —— 3.10
1340 1.74 1672.33 ——— e e -—- —— - —— e 3.08
13.45 169 1672.33 — - - — e ————- — 3.06
13.50 1.65 1672.33 ——- —— e — ————- — —— - 3.04
13.55 1.60 1672.33 — e e ———— -— — - — 3.01
1360 1.56 1672.32 - —— — m—— e e — —— 2.99
13.65 1.53 1672.32 — —— - - - — — —— 2.97
13.70 1.50 1672.32 - — — -— —_— ————- —— e 2.95

Continues on next page...



Ex. S. Pond Out Page 2

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

1672.32 - — e — e O — 292
1672.31 - —— - _—— e e et e 2.90
1672.31 —— —_ — — e e e 288
1672.31 S 2.86
1672.31 B e T e S 2.83
1672.30 — — e — e e e e 2.81
1672.30 — e e e — e e e 279
1672.30 — e e e e e e e 276
1672.30 —— e e e e e e e 2.74
1672.29 — e e e e e e e 272
1672.29 U T 269
1672.29 — e e e e — e e 267
1672.29 —— e e e e —— —— 265
1672.28 — e —_—— e e — o 262
167228  -——- S — 2860
167228 -r e — e O — — e 258
1672.28 —_— e UL 256
1672.27 —— e e e e e mmeem e 254
1672.27 — e e — - —— e e 2.51
167227 -~ e — e emem e 2.49
167227 -~ ——— - —— e — —— 2.47
1672.27  -—- — e e e e e 245
1672.26 — e e —— e e e e 2.43
1672.26 —— - —_— —— e e 2.41
1672.26 ——— e eee- — e e — - 2.39
1672.26 — e e e e — e 237
167225 - - — e c——— e e e 235
167225  —-- ———— e e —_— e — e 233
1672.25 — —— e —— e e e —_— 231
15.20 167225 - e e —— —— e — 2929
15.25 1672.25 e e ——— e — e —— 227
1530 O. 167224 - - e — e e — 225
1535 0.96 1672.24 T — e 2.23
1540 0.95 167224 - e e — e e — - 2.21
15.45 0.94 1672.24 e e e e e e —_— 219
156.50 0.93 1672.23 e T T — 2.17
15.55 0.92 167223  —mmm e e e e —— — 2.15
1560 0.90 167223 - FEUREES O AU, 213
1565 0.89 1672.23 ———emee - e — e e 2.11
1570 0.88 167223  —-- r——— e e R — — 209
15.75 0.87 167222 - U O 207
1580 0.86 167222 - e e ——— e e — - 2.05
15.85 0.85 1672.22 S SV OIS AU 2.04
15.80 0.84 1672.22 — e e e e — e e 2.02
1595 0.82 167222 - —— e e ——— e e — 2.00
16.00 0.81 1672.21 T T — 1.98
16.056 0.80 1672.21 — - — e e e e 196
16.10 0.79 1672.21 —— - USRS — 1.94
16.15 079 1672.21 T — e e e e 193

13.75
13.80
13.85
13.90
13.95
14.00
14.05
14.10
14.15
14.20
14.25
14.30
14.35
14.40
14.45
14.50
14.55
14.60
14.65
14.70
14.75
14.80
14.85
14.90
14.95
15.00
15.05
15.10
15.15

DOWO-=2MNWAINOODOWO2NWOANOWNOWO

‘_l._L_l—l_l_l—\_l_l_l_l_l_l_\_l_l_l_l_}—l—\_l—l_l—l—l_l—l
oooogoo—-—-—-—-—-—-—n—-—siow'mmwiot»ob:lhhh
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Continues on next page...



Ex. S. Pond Out Page 3

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
16.20 0.78 1672.21 - -— —- - e -——- —_ ——-- 1.91
16.25 0.78 1672.20 — —— - —— - —- - —— 1.89
16.30 0.77 1672.20 -—- — -—-- — ——— - —_— — 1.87
16.35 0.77 1672.20 — o e -— - —_ e 1.86
16.40 0.77 1672.20 —_ -— —_— -——— ——— - -— 1.84
16.45 0.76 1672.20 — — -— -— —-- w— e emee- 1.82
16.50 0.76 1672.20 —— —_— - - —- —_ 1.81
16.55 0.75 1672.19 — — - — —— —_—— e 1.79
16.60 0.75 1672.19 — —_— e — — — -— — 1.78
16.65 0.75 1672.19 - -—- —_ — N e 1.76
16.70 0.74 1672.18 —_— ———- —— — —_— - 1.74
16.75 0.74 1672.18 -— — - — - — — — 1.73
16.80 0.73 167219 -— — — —-- - — — 1.71
16.85 0.73. 1672.18 — — - -— —_— - ——— e 1.70
16.90 0.73 1672.18 —— e e ———- — -—- —— — 1.68
...End



Reservoir Report

Page 1
. Lo English
Reservoir No. 1 - Existing South Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1672.00 104,925 0 0
0.50 1672.50 109,200 53,531 53,531
1.00 1673.00 113,500 55,675 109,206
1.50 1673.50 118,000 57,875 1€7,081
2.00 1674.00 122,000 60,000 227,081
Culvert / Orifice Structures Weir Structures
[A] [B] [C] I[D] [Al [B] [C] [D]
Rise in 0.0 0.0 0.0 0.0 CrestLenft = 0.0 0.0 0.0 0.0
Span in 0.0 0.0 0.0 0.0 CrestELft = 0.00 0.00 000 0.00
No. Barrels 0 0 0 0 Weir Coeff. = 0.00 0.00 0.00 0.00
Invert El. ft 0.00 0.00 000 000 Eqn. Exp. = 0.00 0.00 000 0.00
Length ft 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % 0.00 0.00 000 0.00
N-Yalue .000 .000 .000 .000
Orif. Coeff. 0.00 0.00 000 000
Mulii-Stage e No No No Tailwater Elevation = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CIvA CivB CivC ClvD WrA WrB WrC WrD Discharge
ft cuft ft. cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 1672.00 - -- - - - - — -— 0.00
0.50 53,531 167250 - - - — - -— - 4,62
1.60- 109,206 1€73.00 - -— -~ - — -— - --- 29.32
1.50 167,081 1673.50 - -— -— - - - -— --- 87.78
200 227,081 1674090 - - - -— - -— - - 181.33



Hydrograph Report

Page 1
English
Hyd. No. 3
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge = 3.34cfs
Storm frequency = 25yrs Time interval = 3 min
Inflow hyd. No. =2 Section type = Triangular
Reach length = 1200.0 ft Channel slope = 3.0%
Manning's n = 0.045 - Bottom width = 0.0 ft
Side slope = 5.0:1 Max. depth = 0.0ft
Rating curve x = 2117 Rating curve m = 1.333
Ave. velocity = 8.60 ft/s Routing coeff. = 0.9249

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Continues on next page...

Time Inflow Outflow
(hrs) cfs cfs
12.00 2.39 1.84
12.05 2.81 2.35
12.10 3.06 2.78
12.15 3.17 3.04
12.20 3.22 3.16
12.25 3.26 322
12.30 3.28 3.25
12.35 3.31 3.28
12.40 © 332 3.30
1245 - . 333 3.32
1250 - 3.34 << 3.33
12.55 3.34 3.34 <<
12.60 3.33 3.34
12.65 3.32 3.33
12.70 3.31 3.32
12.75 3.30 3.31
42.80 3.29 3.30
1285 I 3.28 3.29
12.90 3.26 3.28
12.95 3.25 3.26
13.00 3.23 3.25
13.05 322 323
13.10 3.20 322
13.15 3.18 3.20
13.20 3.16 3.18
13.25 3.14 . 3.16
PR30 3.12 3.14
13.45 3.10 3.12
13.40 3.08 3.10
13.45 3.06 3.08
13.50 3.04 3.06
13.55 3.01 3.04

Total Volume = 80,438 cuft



S.to N. Pond Ch. Page 2

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
13.60 2.99 3.02
13.65 2.97 2.99
13.70 2.95 2.97
13.75 2.92 2.95
13.80 2.90 2.93
13.85 2.88 2.90
13.90 2.86 2.88
13.95 2.83 2.86
14.00 2.81 283
14.05 2.79 2.81
14.10 2.76 2.79
14.15 2.74 2.76
14.20 2.72 2.74
14.25 2.69 2.72
14.30 267 2.69
14.35 2.65 2.67
14.40 262 2.65
14.45 2.60 2.63
14.50 2.58 2.60
14.55 2.56 2.58
14.60 2.54 2.56
14.65 2.51 2.54
14.70 2.49 2.52
14.75 2.47 2.49
14.80 - 245 247
14.85 043 2.45
14.90 2.41 2.43
14.95 2.39 2.41
15.00 2.37 2.39
15.05 2.35 2.37
15.10 2.33 2.35
1515 2.31 2.33
1520 - 2.29 2.31
15.25 " 227 2.29
1530 . 2.25 2.27
15.35 223 : 2.25
15.40 2.21 2.23
15.45 2.19 2.21
15.50 217 2.19
15.55 2.15 2.17
15.60 213 2.15
15.65 2.1 2.13
15.70 2.09 2.11
15.75 2.07 2.09
15.80 2.05 2.07
15.85 2.04 2.06
15.90 2.02 2.04
15.95 2.00 2.02
16.00 1.98 2.00

Continues on next page...



S.to N. Pond Ch. Page 3
Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs

3

16.05
16.10
16.15
16.20
16.25
16.30
16.35
16.40
16.45
16.50
16.55
16.60
16.65
16.70
16.75
16.80
16.85
16.90
16.95
17.00
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...End



Hydrograph Report

Page 1
English
Hyd. No. 4
Ex. N. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 42.57 cfs
Storm frequency = 25yrs Time interval = 3 min
Drainage area = 24.50 ac Curve number = 71
Basin Slope = 00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 15.7796 min
Total precip. = 4.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.95
12.00
12.05
12.10
12.15
12.20
12.25
12.30

...End

cfs)

28.81
36.92
42.07
42 57 <<
38.59
32.94
27.25
21.68

17

Total Volume = 140,567 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 4
Ex. N. Pond In
Storm frequency = 25 yrs
Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =30 %
Travel Time ....coevveiiniiiicccininnnnnccsennnns
Shallow Concentrated Flow
Flow length = 1150 ft
Watercourse slope =40%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel TiMe ....ccccciiicnneenmrresneennnnnecnnnn.
Channel Flow
Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft
Channel slope =40%
Manning's n-value = 0.045
Velocity = 6.39 ft/s
Flow length = 550.0 ft

Travel Time ..cooveeeeveeiieieirecrerenereanens

. Total Travel Time, Tc eveeerenrreananenaes

= 8.4 min

= 5.9 min
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Hydrograph Report

® fl .

Page 1
English
Hyd. No. 5
Ex. N. Pond In
Hydrograph type = Combine Peak discharge = = 45.35 cfs
Storm frequency = 25yrs Time interval = 3 min
1st inflow hyd. No. = 3 2nd inflow hyd. No. = 4

Hydrograph Discharge Table

Time 1stinflow + 2nd Inflow
(hrs) cfs cfs

11.95 1.38 28.81
12.00 1.84 36.92
12.05 2.35 42.07
12.10 2.78 4257 <<
12.15 3.04 38.59
12.25 3.16 32.94
12.25 3.22 27.25
12.30 3.25 21.68

...End

Total Volume = 221,005 cuft

Outfiow

cfs

30.20
38.77
44 .42
45.35 <<
41.63
36.10
30.47
24.94



Hydrograph Report

Page 1
English
Hyd. No. 6
Ex. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 31.96 cfs
Storm frequency = 25yrs Time interval = 3 min
Inflow hyd. No. =5 Reservoir name = Existing North
Max. Elevation = 1639.11 ft Max. Storage = 35,152 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft
12.10 4535<< 1638.94
12.15 41863 1639.05
12.20 36.10 1639.10
12.25 3047 1639.11 <<
12.30 2494 1639.09
12.35 19.81 16338.06
12.40 15860 1639.02
1245 1283 1638.97
12.50 11.77 1638.93
12.55 11.14 1638.89
12.60 10.53 1628.85
...End

CivA
cfs

CivB
cfs

CivC
cfs

CivD
cfs

15

Total Volume = 221,005 cuft

WrC WrD Outflow

cfs

cfs

cfs

20.13
26.68
31.18
31.96 <<
30.39
27.42
23.83
21.27
19.60
18.08
16.73
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Reservoir Report

Page 1
English

Reservoir No. 2 - Existing North Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1638.00 28,925 0 0
0.50 1638.50 31,300 15,056 15,056
1.00 1639.00 33,700 16,250 31,306
1.50 1639.50 36,100 17,450 48,756
2.00 1640.00 38,400 18,625 67,381
2.50 1640.50 43,100 20,375 87,756
3.00 1641.00 47,850 22,738 110,494
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] I[D]
Rise in =00 0.0 0.0 0.0 Crestlenft = 00 0.0 0.0 0.0
Spanin =00 0.0 0.0 0.0 CrestELft = 0.00 0.00 0.00 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 0.00 3.00
InvertEl.ft = 0.00 0.00 000 0.00 Eqn. Exp. = 0.00 000 000 150
Lengthft = 0.0 0.0 0.0 0.0 Muiti-Stage = No No No No
Slope% = (200 000 000 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 000 0.00
Multi-Stage = -—- No No No Tailwater Elevation = 0.00 ft

Stage / Storage / Discharge Table

Note: All outflows have been analyzed under inlet and outlet control.

Stage ”Storage Elevation CIvA CivB CIvC CIivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs

000 O 1638.00 —- -— — - — — — —
0.50 15,056 163850 — -— - - — — - —
1.00 31,306 1639.00 - - — — — — — —
1.50 48,756 1639.50 --- — - -— - — - —
2.00 67,381 1640.00 - -— — — — — — —
250 87,756 1640.50 --- - -— -— - - — —
3.00 110494 1641.00 -- -— -— — — — —- —_

16

cfs

0.00
3.66
2227
66.24
110.62
181.58
280.27



Existing 50-year Storm
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Hydrbgraph Summary Report

Page 1

Hyd. | Hydrograph | Peak Time Time to Volume Return Inflow Maximum Maximum Hydrograph T
No. type flow interval peak period hyd(s) elevation storage description

(origin) {cfs) (min) {min) {cuft) (yrs) (ft) (cuft) \,

-

1 SCS Runoff | 41.14 3 717 92,917 50 —_ —_— —_— Ex. S. Pond In
2 Reservoir 3.89 3 750 92,917 50 1 1672.42 45,063 Ex. S. Pond Out _;
3 Reach 3.89 3 753 92,802 50 2 _ _ S. to N. Pond Ch.
4 SCS Runoff | 50.96 3 726 166,836 50 — _— — Ex. N. Pond In
5 Combine 54.24 3 726 259,638 50 3+4 —_— —_— Ex. N. Pond In -
6 Reservoir 41.39 3 732 259,638 50 5 1639.22 38,895 Ex. N. Pond Out J

i & % |

L B

Proj. file: ETESOEEE.gpw

IDF file: Sample.IDF

Run date: 10-15-1999




Hydrograph Report

Page 1
English
Hyd. No. 1
Ex. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = 41.14 cfs
Storm frequency = 50 yrs Time interval = 3 min
Drainage area = 10.72 ac Curve number = 80
Basin Slope = 00% Hydraulic length = Oft
Tc method = TR55 Time of conc. (Tc) = 7.749543 min
Total precip. = 460in Distribution = Typelll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.85
11.90
11.85
12.00
12.05

...End

cfs)

2274
32.52
41.14 <<
39.70
27.88

Total Volume = 92,917 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Ex. S. Pond In
Storm frequency = 50 yrs

Sheet Flow
Manning's n-value =0.130
Fiow length =100.0ft
Two-year 24-hr precip. =250in
Land slope =50 %
Travel Time ....eciiesniisiniissninniiennn

Shallow Concentrated Flow

Flow length = 200 ft
Watercourse slope =10.0 %
Surface description = Unpaved
Average velocity =5.10 ft/s
Travel Time ......ccciiiccccicisniennninenne

Channel Flow

Cross section flow area = 3.0 sqft
Wetted perimeter =6.3ft
Channel slope =7.0%
Manning's n-value =0.035
Velocity =6.84 ft/s
Flow length - - =100.0 ft
Travel Time .....ccovceeeeeimeeerceeereccccnennne

Total Travel Time, TC ....cvvecvevrrecrnnnens

= 6.9 min

= 0.7 min



Hydrograph Report Page 1

English
Hyd. No. 2
Ex. S. Pond Out
Hydrograph type = Reservoir Peak discharge = 3.89 cfs
Storm frequency = 50 yrs Time interval = 3 min
Inflow hyd. No. =1 Reservoir name = Existing South
Max. Elevation = 1672.42 ft Max. Storage = 45,063 cuft
Storage Indication method used. Total Volume = 92,917 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1195 4114<< 1672.24 - - . — —— —- — — 2.24
12.00 39.70 1672.31 — - - —— — - — —— 2.83
12.05 27.88 1672.36 - —— e -—- -— — - — 3.31
1210 15.40 1672.39  -~-- ——-- —— m——— e mee —— —— 3.59
1215 8.36 167240 - - -—-- ————— —— ——— —— —— 3.72
1220 6.27 1672.41 - e ——— BT 3.77
1225 590 1672.41 -—— ——— e — —— — —_— 3.81
12.30 5.51 167242 -~ —_— ——— ——— —_ — —— —— 3.84
1235 512 167242  —~—— - ~———- ——— e —_— — — 3.86
1240 473 167242 - —— —— e e Rl 3.88
1245 433 167242 - -—- — e -—— -—— —— — 3.89
1250 3.93 1672.42 << —eme e ————- ————— ——- — — — 3.89 <<
1255 3.55 167242 -~ - ———— e —- -— — —_— 3.89
1260 3.27 167242 - e - — — — — —— 3.88
1265 3.10 1672.42 ————- -——- ——- —— -—— — — 3.87
1270 2.99 167242  —eem mmeen e — —_ —— — e 3.86
1275 2.90 167242 -~ —_— - ———— e e —_ — 3.84
1280 2.81 1672.41 e —— —— — B 3.83
1285 2.71 167241  —em e e ————— ——— e —_— — 3.81
1280 262 167241  —~emm omee- -— ——— — - — ——— 3.79
1295 2.53 1672.41 -— —— - -— —_— e c—— e 3.77
13.00 244 1672.41 - — ————- — — —_— —— e 3.75
. 13.05 235 167240  —mem eem e e T— SUNNUEE —— a73
13.10 2.27 1672.40 ———- ———— ———- - — ——— —— — 371
13.15 2.21 1672.40 —— e e — — —— — —— 3.69
13.20 2.16 167240 -~ — —— —— — —— — e 3.67
13.25 2.11 1672.39 ———-- ————— ——— -—- ——— e SR — 3.64
13.30 206 1672.39 ——-- e e e e — —— —— 3.62
13.35 2.01 167239 - R ——- — — T — 3.59
13.40 1.96 1672.39 —— ———- — ———— ——— -—-- - —— 3.57
1345 1.91 1672.38 - ———— e e -— —— — e 3.54
13.50 1.86 1672.38 —— s — ————— ——— - ——— — 3.52
13.55 1.81 1672.38 ——— — —— -—-- —— — ——-- —_— 3.49
13.60 1.76 167238 -—— - ——— e — — — — 3.47
1365 1.72 1672.37 -——-- —— - —— e e ——— —_— 3.44
1370 1.69 1672.37 - e e e eeeee ——— —— — 3.41

Continues on next page...



Ex. S. Pond Out Page 2

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB ClvC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

167237  —- B T — e 3.39
1672.36 - e e e . 3.36
1672.36 — — - ———— e e —— 3.33
1672.36 —_ —— — —_ —_— T — 3.30
1672.35 SRS U o . 3.28
1672.35 —_— = e —— e e e — 3.25
167235 - UL —_— 3.22
1672.35 —_— e e — e — e 3.19
1672.34 e e et e e emeen e 3.17
1672.34 — e e e e —— m——— e 3.14
1672.34 e — —— — 3.11
1672.33 — —_— — - S 3.08
1672.33 — e e e — e ———- — 3.06
167233  —- — - — e — e— — 3.03
167233 - — — —— e e e ——— 3.00
167232  —- —— e . — e 298
1672.32 - —_— e— — - — 295
1672.32 —_— e ——— e e 293
167231  -—- - —- —-- — —_— — 290
1672.31 -—- T T S 288
1672.31 —_—— - - —— e e e — 285
1672.31 e e e — e e e 283
1672.30 —_— - —_— e — 280
1672.30 e SISV UUE OO 278
167230  — - — —— ——— —_ — — 275
1672.30 — —_ e —_ — —_ — _— 273
1672.29 e e e - B 270
1672.29 — —_— — — —_ — — — 268
1672.29 —_— —_— — e S —— 266
1672.28 e — - e — 263
167228  ——  ——- — — —_— —_ — —_— 261
1672.28 —— e e — — e — — 2.59
1672.28 ——— - —_— e e ———— ——— 256
1672.27 - - ——— - — — —— — 2.54
1672.27 —_—— — — — — — e 252
1672.27 ———— e e e e e — 2.49
1672.27 —_— —— - —_— e e 247
15.60 1672.27  ——- - —_— e — - 2.45
15.65 1672.26 —— - — e e S — 243
1670 0. 167226 - - —-- — —_—— e —- — 2.41
15756 0.98 1672.26 — e e e e et e e 238
1580 0.97 1672.26 - — e a—— eeeee S 2.36
1585 0.95 167225 - R 2.34
1590 0.94 167225 - e eeem e e — 2.32
1595 0.93 1672.25 Y S 2.30
16.00 0.91 1672.25 —— e e U U —— 2.28
16.05 0.90 1672.24 — — e — — — e e 225
16.10 0.89 167224 - —— — — J— — — e 2.23
16.15 0.88 167224 - - — - U 2.21

13.75
13.80
13.85
13.90
13.95
14.00
14.05
14.10
14.15
14.20
14.25
14.30
14.35
14.40
14.45
14.50
14.55
14.60
14.65
14.70
14.75
14.80
14.85
14.90
14.95
15.00
15.05
15.10
15.156
15.20
15.25
15.30
15.35
15.40
15.45
15.50
15.65

n oo
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Continues on next page...



Ex. S. Pond Out Page 3

Hydrograph Discharge Table

Time Inflow Elevation ClvA CilvB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
16.20 0.88 167224 - — — -— —— - —— e 2.19
16.25 087 1672.24 —— e —_— — -— - —— 217
16.30 0.87 1672.23 — ———— — — — ———- — 2.15
16.35 0.87 1672.23 —— - — — —— ——— —— —_ 213
16.40 0.86 1672.23 — —_— e -— —_ ——— — -— 2.1
16.45 0.86 1672.23 —— —_—— e - — — ———- —_— 2.09
16.50 0.85 167222  -—-- —— — — - —_ ——— — 2.07
16.55 0.85 1672.22 — —_ —_ — — — — —_— 2.06
16.60 0.84 1672.22 — - eeee- —— — — — — 2.04
1665 0.84 1672.22 — — — -— —_ —— —_— —— 2.02
16.70 0.83 1672.22 —— —_— e — — — — 2.00
16.75 0.83 1672.21 —_ — — — — —_— ——- —_ 1.98
16.80 0.82 1672.21 —_— — -—— —_— — — — ———n 1.96
16.85 0.82 1672.21 ———— —— e - —— — —~——- — 1.95
...End



Reservoir Report

Page 1
. . English
Reservoir No. 1 - Existing South Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1672.00 104,925 0 0
0.50 1672.50 109,200 53,531 53,531
1.00 1673.00 113,500 55,675 109,206
1.50 1673.50 118,000 57,875 167,081
2.00 1674.00 122,000 60,000 227,081
Culvert / Orifice Structures Weir Structures
[A] [B] I[C] I[DO] [A] [B] [C] [D]
Rise in 0.0 0.0 0.0 0.0 Crestlenft = 00 0.0 0.0 0.0
Span in 0.0 0.0 0.0 0.0 CrestELft = 0.00 0.00 000 000
No. Barrels 0] 0 0 0 Weir Coeff. = 0.00 000 000 0.00
Invert El. ft 0.00 0.00 000 0.00 Eqn. Exp. = 0.00 0.00 0.00 000
Length ft 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % 0.00 0.00 0.00 000
N-Value .000 .000 .000 .000
Orif. Coeff. 0.00 0.00 0.00 0.00
Muiti-Stage —— No No No Tailwater Elevation = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control. -
Stage / Storage / Discharge Table
Stage Storage Elevation CIivA CivB CIivC CivD WrA WrB WrC WrD Discharge
ft cuft ft- cfs cis cfs cfs cfs cis cfs cfs cfs
000 © 1672.00 - - 0.00
0.56 53,531 1672.50 - - -- - - --- - 4.62
1.00 © 109,206 1673.00 - - - -- - -— - - 29.32
1.50 167,081 167350 --- - - -— - — -— 87.78
200 227081 167400 --- - - - -—- - --- - 181.33



Hydrograph Report

Page 1
English
Hyd. No. 3
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge = 3.89 cfs
Storm frequency = 50 yrs Time interval = 3 min
Inflow hyd. No. =2 Section type = Triangular
Reach length = 1200.0 ft Channel slope = 3.0%
Manning's n = 0.045 Bottom width = 00ft
Side slope = 5.0:1 Max. depth = 0.0t
Rating curve x = 2117 Rating curve m = 1.333
Ave. velocity = 9.02 fi/s Routing coeff. = 0.9486

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time
(hrs)

12.00
12.05
12.10
12.15
12.20
12.25
12.30
12.35
11240
12.45
12.50
12.55
12.60
12,65
12.70
12,75
42.80
12.85
12.90
12.95
13.00
13.05
13.10
13.15
13.20
13.25
SRR
13.25
13.40
13.45
13.50
13.55

Inflow

cfs

2.83
3.31
3.59
372
3.77
3.81
3.84
3.86
3.88
3.89
3.89
3.89
3.88
3.87
3.86
3.84
3.83
3.81
3.79
3.77
3.75
3.73
3.71
369
3.67
364
3.62
3.59
3.57
3.54
3.52
3.49

<<

Continues on next page...

Outflow
cfs

2.21
2.80
3.28
357
3.71
3.77
3.80
3.83
3.86
3.37
3.88
3.89 <<
3.89
3.88
3.87
3.86
3.84
3.83
3.81
3.79
3.77
3.76
373
3.71
3.69
3.67
3.64
3.62
3.59
3.57
3.54
3.52

Total Volume = 92,802 cuft



S. to N. Pond Ch. Page 2

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
13.60 3.47 3.49
13.65 3.44 347
13.70 3.41 3.44
13.75 3.39 3.41
13.80 3.36 3.39
13.85 3.33 3.36
13.90 3.30 3.33
13.95 3.28 3.31
14.00 3.25 3.28
14.05 3.22 3.25
14.10 3.19 322
14.15 317 3.20
14.20 3.14 3.17
14.25 3.11 3.14
14.30 3.08 3.11
14.35 3.06 3.09
14.40 3.03 3.06
14.45 3.00 3.03
14.50 2.98 3.01
14.55 295 298
14.60 2.93 2.95
1465 2.90 293
14.70 2.88 2.90
14.75 2.85 288
14.80 -7 283 2.85
14.85 . -2.80 2.83
14.90 278 2.80
14.95 275 278
15.00 273 275
15.05 270 2.73
15.10 268 2.70
15.15 2.66 2.68
1520 .. 2.63 2.66
15.25 2.61 2.63
1530 2.59 2.61
15.35 2.56 2.59
15.40 2.54 2.56
15.45 252 2.54
15.50 2.49 252
15.55 2.47 2.50
15.60 2.45 2.47
15.65 2.43 2.45
15.70 2.41 2.43
15.75 2.38 2.41
15.80 2.36 2.38
15.85 2.34 2.36
15.90 232 2.34
15.95 2.30 2.32
16.00 2.28 2.30

Continues on next page...

10



S.to N. Pond Ch. Page 3

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
16.05 225 2.28
16.10 223 2.26
16.15 2.21 223
16.20 2.19 2.21
16.25 2.17 2.19
16.30 2.15 2.17
16.35 213 215
16.40 2.11 2.13
16.45 2.09 2.11
16.50 2.07 2.09
16.55 2.06 2.08
16.60 2.04 2.06
16.65 2.02 2.04
16.70 2.00 2.02
16.75 1.98 2.00
16.80 1.96 1.98
16.85 1.95 1.97
16.90 1.93 1.95

...End



Hydrograph Report

Page 1
English
Hyd. No. 4
Ex. N. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 50.96 cfs
Storm frequency = 50 yrs Time interval = 3 min
Drainage area = 24.50 ac Curve number =71
Basin Slope = 00% Hydraulic length = 0 ft
Tc method = TRS55 Time of conc. (Tc) = 15.7796 min
Total precip. = 460in Distribution = Typelll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs

11.95
12.00
12.05
12.10
12.15
12.20
12.25
12.30

...End

cfs)

35.30
4478
50.65
50.96 <<
46.02
39.14
32.26
25.56

\2

Total Volume = 166,836 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 4

Ex. N. Pond In
Storm frequency = 50 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. = i
Land slope =30 %
Travel Time ....ccccveeciiiiiirecnieniinenennnn,

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =4.0%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel Time ....cceciiiiiiimreenienemnanine.

Channel Flow

Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft
Channel slope =40%
Manning's n-value =0.045
Velocity = 6.39 fi/s
Flow length = 550.0 ft
Travel Time ....cccoeeieiivimricninnenensnnea.

Total Travel Time, TC ..cc.civvererreennnnen,

= 8.4 min

= 5.9 min

= 1.4 min

=15.8 min



Hydrograph Report

Page 1
English
Hyd. No. 5
Ex. N. Pond In
Hydrograph type = Combire Peak discharge @ = 54.24 cfs
Storm frequency = 50 yrs Time interval = 3 min
1st inflow hyd. No. = 3 2nd inflow hyd. No. = 4

Hydrograph Discharge Table

Time
(hrs)

11.95
12.00
12.05
12.10
12.15
12.20
12.28
12.30

...End

1stinflow + 2nd Inflow

cfs

1.68
2.21
2.80
3.28
3.57
3.71
3.77
3.80

cfs

35.30
4478
50.65
50.96 <<
46.02
39.14
32.26
25.56

Total Volume = 259,638 cuft

Outflow
cfs

36.98
46.99
53.44
54 24 <<
49.59
42 85
36.03
29.37

4



Hydrograph Report

Page 1
English
Hyd. No. 6
Ex. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 41.39 cfs
Storm frequency = 50 yrs Time interval = 3 min
Inflow hyd. No. =5 Reservoir name = Existing North
Max. Elevation = 1639.22 ft Max. Storage = 38,895 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time
(hrs)

12.10
12.15
12.20
1225
12.30
12.35
12.40
12.45
12.50

...End

Inflow
cfs

54.24 <<
49.59
42.85
36.03
29.37
23.24
18.23
15.08
13.71

Elevation
ft

1639.10
1639.19
1639.22 <<
1639.21
1639.18
1639.13
1639.07
1639.02
1638.98

CivA
cfs

CivC
cfs

CivD
cfs

Wr A
cfs

WrB
cfs

Total Volume = 259,638 cuft

WrC WrD Outflow

cfs

cfs

cfs

30.73
38.56
41.39 <<
40.67
37.72
33.50
28.78
24.30
21.45



Reservoir Report

Page 1

Reservoir No. 2 - Existing North Pond

English

Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1638.00 28,925 0 0
0.50 1638.50 31,300 15,056 15,056
1.00 1639.00 33,700 16,250 31,306
1.50 1639.50 36,100 17,450 48,756
2.00 1640.00 38,400 18,625 67,381
2.50 1640.50 43,100 20,375 87,756
3.00 1641.00 47,850 22,738 110,494
Culvert / Orifice Structures Weir Structures
[A] Bl [C] [D] [A] [B] [C] [D]

Rise in = 0.0 0.0 0.0 0.0 CrestLenft = 0.0 0.0 00 0.0
Spanin = 0.0 0.0 0.0 0.0 CrestELLft = 0.00 0.00 000 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 000 0.00 3.00
invert EIL.ft = 0.00 0.00 0.00 0.00 Eqn. Exp. = 0.00 000 000 150
Length ft =00 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % =900 000 000 0.00
N-Value "= .000 .000 .000 .000
Orif. Coeff. = 0.00 000 000 000
Multi-Stage = - No No No Tailwater Elevation = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.
Stage 7/ Storage / Discharge Table
Stage Storage Elevation CivA CivB CiwC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs ofs . cfs
000 O 1638.00 - - - - - -— - 0.00
0.50 15,056 163850 --- - -— - -— - - - 3.66
1.00 31,306 1639.00  --- - — - -— - --- 22.27
1.50 48,756 1639.50 - - - - — - - -— 66.24
200 67,381 1640.00 - -— -— — - — — - 110.62
250 87,756 1640.50 — -— - - - — - 181.58
3.00 110,494 1641.00 - -— - - - -— -— -— 280.27



Existing 10-year Storm
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Hydrograph Summary Report Page 1
Hyd. | Hydrograph | Peak Time Time to Volume Retum Inflow Maximum Maximum Hydrograph -l
No. type flow interval peak period hyd(s) elevation storage description

{origin) (cfs) {min) {min) {cuft) {yrs) (tt) {cuft)

1 SCS Runoff | 27.71 3 717 62,605 10 — —_ —_ Ex. S. Pond in

2 Reservoir 2.54 3 753 62,605 10 1 1672.28 29,437 Ex. S. Pond Out -

3 Reach 2.54 3 756 62,489 10 2 _— —_ S.to N. Pond Ch.

4 SCS Runoff | 30.61 3 726 103,440 10 —_ —_ —_ Ex. N. Pond In

5 Combine 3266 3 726 165,929 10 3+4 —_— —_ Ex. N. Pond In -

6 Reservoir 18.81 3 733 165,928 10 5 1638.91 28,284 Ex. N. Pond Out
-
-
-
-
-
w
-

. - i

-
w
-
-

Proj. file: ETE10EEE.gpw IDF file: Sample.|IDF Run date: 10-15-1999
-




Hydrograph Report

Page 1
English
Hyd. No. 1
Ex. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = 27.71 cfs
Storm frequency = 10yrs Time interval = 3 min
Drainage area = 10.72 ac Curve number = 80
Basin Slope = 00% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 7.749543 min
Total precip. = 3.60in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- OQutflow

(hrs

11.85
11.90
11.95
12.00
12.05

...End

cfs)

14.65
21.47
27.71 <<
27.13
19.24

Total Volume = 62,605 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Ex. S. Pond In
Storm frequency = 10 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =50 %
Travel Time ......coovveeeveiecininnnnnniiisinnnn,

Shallow Concentrated Flow

Flow length = 200 ft
Watercourse slope =10.0%
Surface description = Unpaved
Average velocity =5.10 ft/s
Travel Time ...

Channel Flow

Cross section flow area = 3.0 sqft
Wetted perimeter =6.3 ft
Channel slope =7.0%
Manning's n-value = 0.035
Velocity = 6.84 fi/s
Flow length. - =100.0 ft
Travel Time .......ccoovvviviiieininiinneninnenes

Total Travel Time, TC ....cccevvvirirennrene

= 6.9 min

= 0.7 min



Hydrograph Report

Page 1
English
Hyd. No. 2
Ex. S. Pond Out
Hydrograph type = Reservoir Peak discharge @ = 2.54 cfs
Storm frequency = 10yrs Time interval = 3 min
Inflow hyd. No. = 1 Reservoir name = Existing South
Max. Elevation = 1672.28 ft Max. Storage = 29,437 cuft
Storage Indication method used. Total Volume = 62,605 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB £fCivC CivD WrA WrB WrC WrD OQutflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1195 27.71<< 1672185 = - — - — —— — —— 1.37
12.00 27.13 167219  —— -—— -— — e e e ————- 1.77
12.05 19.24 1672.23 -— — o - ——— -—— —-- ———— 2.10
1210 10.72 167225  —-- ——— - —_—— e e - — 2.30
1215 6.86 1672.26 - - —_— —— — e —— 2.39
1220 4.41 167226 ---- ememm e e e e — - 2.44
1225 415 1672.27 ——-- — - —— ———— — s — 2.46
12.30 3.88 1672.27 — — —— - — e e - 2.49
12.35 3.61 1672.27 - —— ——-- ———- - —— e ——— 2.51
1240 3.34 167227 - — — e — — —— e 2.52
12.45 3.06 167227  ——-- - —— e - — e ———- 2.53
1250 2.78 1672.27 - —— — — R — — ———- 2.54
12.65 2.52 1672.28 << - - -~ - — — ——- 2.54 <<
1260 2.32 1672.27 e ——-- ——— — e e - 2.54
1265 220 1672.27 — e —— - — e ———— 253
1270 212 1672.27 —— e ———- — e —— - — 2.53
12.75 2.06 1672.27 - —_—— e e m——— e e - 2.52
12.80 1.99 1672.27 - e e e - — ————- - 2.51
12.85 1.93 1672.27 — -— - ——— - —— e —- 2.51
1290 1.87 1672.27 - - e — ————- - e 2.50
1295 1.80 1672.27 - e e e e e - -—— 2.49
13.00 1.74 1672.27 - ———— - ——— —_— - -— — 2.48
. 1305 167 1672.27 —— e — e - — - 2.46
13.10 1.62 1672.27 ——— — — —_— e —- s — 2.45
13.15 1.58 1672.26 - e — — - — — - 2.44
1320 1.54 1672.26 —_ e ————- —_— e —— ——— — 2.42
13.25 1.51 1672.26 e mmem e — - —_ ——— — 2.41
13.30 1.47 1672.26 | meee - — - —_— —— - 2.40
13.35 1.44 1672.26 —— ——— e e e 2.38
13.40 1.40 1672.26 - e e - - ————- ——-- 2.37
13.45 1.37 1672.25 — — —— - —- —— - 2.35
13.50 1.33 1672.25 ———- - ——-- ——- - —_— - — 2.34
13.55 1.29 1672.25 -— —— e e ———— e e 2.32
13.60 1.26 1672.25 - e e ——eem - e e ———e- 2.30
1365 1.24 1672.25 e S —— e — - 2.29
13.70 1.21 1672.25 - —— ———- e — —_— e e 2.27

Continues on next page...



Ex. S. Pond Out Page 2

Hydrograph Discharge Table

Time Inflow Elevation CivA CilvB CIvC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

167224 e e e e e —— e 2.25
167224  —n - —_— — e 2.24
167224 -  —— — e e e e 2.22
167224  —— e e e —_— e — 2.20
167224  —om e e e e e — — 2.19
14.00 167223 o e e e e e — 217
14.05 167223 - - e e e e 2.15
1410 1.01 167223  -—- SRS U 213
14.15 1.00 1672.23 - — - S — 2.12
1420 0.99 167223 = e e — e — 2.10
14.25 0.98 167223 - — e e s —— 2.08
1430 0.97 167222 e VP 2.07
14.35 0.96 167222  — e S PO U 2.05
1440 0.95 167222 - — e e — 2.03
14.45 0.94 167222  —n e e e e S — 2.02
1450 0.93 167222 - e e e e e 2.00
1455 0.93 167221 e e e U — 1.98
1460 0.92 167221 - e SO —— — 1.97
1465 0.91 177733 ——— — e SO — 1.95
1470 0.90 167221 = - PO — 1.93
1475 0.89 167221 e e e e — e — 1.92
14.80 0.88 167221  meee e e e e e e _— 1.90
14.85 0.87 167220  ——- - — — e — 1.89
1490 0.86 167220 - — e e e 1.87
14.95 0.85 167220  —- — e — e — 1.85
1500 0.85 167220 - — U - 1.84
15.05 0.84 167220 - o e S U — 1.82
1510 0.83 1672.20 - e U 1.81
1515 0.82 167219  —emr wmme e e e e — 1.79
1520 0.81 167219 e e e SR U U — 1.78
15.25 0.80 167219 s e e e e e e 1.76
1530 0.79 167219 -- USSR VRO U —— — 1.75
1535 0.78 167219 - — e — e 1.73
15.40 0.77 167219  —— e — e e 1.72
1545 0.76 167218  —oor e e —— e — 1.70
1550 0.75 167218 - U U — 1.69
1555 0.74 167218 oo e e e e —— — 1.67
1560 0.74 167218  —ome e e e e e e e 1.66
1565 0.73 167218  c—on e aeee — — 1.65
1570 0.72 167218 -- — SN U — — 1.63
15.75 0.71 1672.18 - —— — e e — 1.62
1580 0.70 167217 —em e e e — e S — 1.60
1585 0.69 167247 —— e eee — e e — 1.59
1590 0.68 167217 woom e e e e e e — 1.58
15.95 0.67 167217  —— SR UUOS OIS VR 1.56
16.00 0.66 167217  —r e e e e e 1.55
16.05 0.65 167217 e e U — 1.53
16.10 0.64 167216 - e e e e e e e 1.52
16.15 0.64 167216  wmme e e e e e e e 1.51

13.75
13.80
13.85
13.90
13.95

WO

Continues on next page...



Ex. S. Pond Out Page 3

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC ClvD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
16.20 0.64 167216  —— —_— e ———- —— —_— - — 1.49
16.25 063 1672.16  —-- —— ——— — - ——— —_ — 1.48
16.30 0.63 1672.16 -— — — - e — 1.47
16.35 0.63 1672.16 — e — —_ — — 1.45
1640 0.62 1672.16 —— e — — — -—— — —- 1.44
16.45 062 1672.15 -— —_— ——— —- —— - — 1.43
16.50 0.62 1672.15 — ———- -— —-- — — — — 1.42
16.55 0.61 1672.15 —- —_— - — —_— — — —— 1.40
16.60 0.61 1672.15 —_ e — -— — —_— —_ — 1.39
16.65 0.61 1672.15 -— —_— — — — ——- — — 1.38
16.70 0.60 1672.15 — — -——- —-- -— — — —— 1.37
16.75 0.60 1672.15 — — -— — -— ——— — —_ 1.36
16.80 0.60 1672.15 — — - e - —— —_— — 1.34
16.85 0.59 1672.14 — -—— — —— -—- - 1.33
16.90 059 1672.14  —-- —— e e e —_— —_— - 1.32
16.95 059 1672.14 - - —— e e —— - — 1.31
17.00 0.58 1672.14 — — e e e - — e 1.30
17.05 0.58 1672.14 —— - m—— e e —- — ———- 1.29
17.10 058 167214  —— - — e —_— —m——— e 1.28
...End



Reservoir Report

1674.00

Page 1
English
Reservoir No. 1 - Existing South Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1672.00 104,925 0 0
0.50 1672.50 109,200 53,531 53,531
1.00 1673.00 113,500 55,675 109,206
1.50 1673.50 118,000 57,875 167,081
2.00 1674.00 122,000 60,000 227,081
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise in = 0.0 0.0 0.0 0.0 CrestLenft = 0.0 0.0 0.0 0.0
Span in = 0.0 0.0 0.0 0.0 CrestELL.ft = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 0.00 0.00
InvertEl.ft = 0.00 0.00 000 0.00 Eqn. Exp. = 0.00 0.00 000 0.00
Length ft = 0.0 0.0 0.0 00 Multi-Stage = No No No No
Slope % = 0.00 0.00 000 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 000 0.00
Multi-Stage = —-- No No No Tailwater Elevation = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control. -
Stage / Storage / Discharge Table
Stage Storage Elevaticn CIvA CIvB CIvC CWwD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfe cfs cfs cfs cfs cfs
000 O 1672.00 — - -— -— -— --- - - 0.00
0.50 53,531 167250 - -- — -— - -— -— -— 4.32
1090 109,206 1672300 -—- — -— - — - -— 29.32
- 1.50 167,081 157350 - - - - -— — - - 87.78
200 227,081 --- - -— - -- — - -— 181.33



Hydrograph Report

Page 1
English
Hyd. No. 3
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge @ = 2.54 cfs
Storm frequency = 10yrs Time interval = 3 min
Inflow hyd. No. =2 Section type = Triangular
Reach length = 1200.0 ft Channel slope =30%
Manning's n = 0.045 Bottom width = 0.0t
Side slope = 5.0:1 Max. depth = 0.0ft
Rating curve x = 2117 Rating curve m = 1.333
Ave. velocity = 791 fUs Routing coeff. = 0.8833

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Continues on next page...

Time Inflow Outflow
(hrs) cfs cfs
12.00 1.77 1.32
12.05 2.10 1.72
12.10 2.30 2.06
12.15 2.39 2.27
12.20 2.44 2.38
12.25 2.46 2.43
12.30 2.49 2.46
12.35 2.51 2.48
12.40 - 252 2.50
12.45 .. 253 2.52
1250 - 2.54 253
12.55 2.54 << 2.54
12.60 2.54 2.54 <<
12.65 2.53 2.54
12.70 2.53 253
12.75 2.52 2.53
12.80 2.51 252
1285 . 2.51 2.52
12.90 2.50 2.51
12.95 2.49 2.50
13.00 2.48 2.49
13.05 2.46 2.48
13.10 2.45 2.46
13.15 2.44 - 245
13.20 2.42 2.44
13.25 241 - 2.43
G850 240 2.41
. 1335 2.38 2.40
13.40 2.37 2.38
13.45 2.35 2.37
13.50 - 2.34 2.35
13.55 2.32 2.34

Total Volume = 62,489 cuft



S.to N. Pond Ch. Page 2

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
13.60 2.30 2.32
13.65 2.29 2.31
13.70 2.27 229
13.75 2.25 227
13.80 2.24 2.26
13.85 222 2.24
13.90 2.20 222
13.95 2.19 2.21
14.00 217 2.19
14.05 2.15 2.17
14.10 2.13 2.15
14.15 212 2.14
14.20 2.10 212
14.25 2.08 2.10
14.30 2.07 2.09
14.35 2.05 2.07
14.40 2.03 2.05
14.45 2.02 2.03
14.50 2.00 2.02
14.55 1.98 2.00
14.60 1.97 1.98
14.65 1.95 1.97
14.70 1.93 1.95
14.75 1.92 1.94
14.80 . 1.90 1.92
14.85 T 1.89 1.90
14.90 - .87 1.89
14.95 1.85 1.87
15.00 1.84 1.86
15.05 1.82 1.84
15.10 1.81 1.83
15.15 1.79 1.81
1520 . 1.78 1.80
1525 .. 1.76 1.78
15.30 1.75 1.77
15.35 1.73 , 1.75
15.40 1.72 1.74
15.45 1.70 1.72
15.50 1.69 1.71
15.55 167 1.69
15.60 1.66 1.68
15.65 1.65 1.66
15.70 1.63 1.65
15.75 1.62 1.63
15.80 1.60 1.62
15.85 1.59 1.61
15.90 1.58 1.59
15.95 1.56 1.58
16.00 1.55 1.56

Continues on next page...
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S.to N. Pond Ch. Page 3
Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs

16.05
16.10
16.15
16.20
16.25
16.30
16.35
16.40
16.45
16.50
16.55
16.60
16.65
16.70
16.75
16.80
16.85
16.90
16.95
17.00
17.05
17.10
17.15
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...End
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Hydrograph Report

Page 1
English
Hyd. No. 4
Ex. N. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 30.61 cfs
Storm frequency = 10 yrs Time interval = 3 min
Drainage area = 24.50 ac Curve number = 71
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 15.7796 min
Total precip. = 3.60in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- OQutflow

(hrs

11.95
12.00
12.05
12.10
12.15
12.20
12.25
12.30

...End

cfs)

19.70
25.82
29.90
30.61 <<
27.98
24.06
20.05
16.09

Total Volume = 103,440 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 4

Ex. N. Pond In
Storm frequency = 10 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =30 %
Travel Time .....cceveeciiiniireeciinninienssnnn

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =4.0%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel Time .....cccoceeiiiiimmrniccniinccsssneens

Channel Flow

Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft
Channel slope =4.0%
Manning's n-value = 0.045
Velocity = 6.39 ft/s
Flow length = 550.0 ft
Travel Time .....ccccecicermecniinenienaeniiiennn

Total Travel Time, Tc ........ P

= 8.4 min

= 5.9 min



Hydrograph Report

Page 1
English
Hyd. No. 5
Ex. N. Pond In
Hydrograph type = Combine Peak discharge @ = 32.66 cfs
Storm frequency = 10 yrs Time interval = 3 min
1stinflow hyd. No. = 3 2nd inflow hyd. No. = 4

Hydrograph Discharge Table

Time 1stInflow + 2nd Inflow
(hrs) cfs cfs
11.95 0.97 19.70
12.00 1.32 25.82
12.05 1.72 29.90
12.10 2.06 30.61 <<
12.15 227 27.98
12.20 2.38 24.06
12.25 2.43 20.05
12.30 2.46 16.09
...End

Total Volume = 165,929 cuft

Outflow
cfs

20.67
27.15
31.62
32.66 <<
30.25
26.44
22.48
18.65

s



Hydrograph Report

Page 1
English
Hyd. No. 6
Ex. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 18.81 cfs
Storm frequency = 10yrs Time interval = 3 min
Inflow hyd. No. =5 Reservoir name = Existing North
Max. Elevation = 1638.91 ft Max. Storage = 28,284 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation

(hrs) cfs

1210 32.66 <<
1215 30.25
1220 26.44
1225 22.48
12.30 18.55
12.35 14.86
12.40 11.78
12.45 9.80
1250 8.94
12,55 8.47
1260 8.02
1265 7.60
1270 7.24
1275 6.94 .
1280 869 .

...End

ft

1628.68
1638.79
1638.86
1638.90
1638.91 <<
1638.90
1638.87
1638.84
1638.80
1638.77
1638.74
1638.72
1638.70
1638.68
1638.66

CivA
cfs

CivB
cfs

CivC
cfs

WrB
cfs

Total Volume = 165,928 cuft

WrD Outflow

cfs

cfs

10.51
14.43
17.03
18.42
18.81 <<
18.42
17.46
16.22
14.94
13.77
12.74
11.82
11.00
10.27
9.62



Reservoir Report

Page 1
English

Reservoir No. 2 - Existing North Pond

Pond Data

Pond storage is based on known contour areas

Stage / Storage Table

Stage Elevation Contour area Incr, Storage Total storage

ft ft sqft cuft cuft

0.00 1638.00 28,925 0 0

0.50 1638.50 31,300 15,056 15,056

1.00 1639.00 33,700 16,250 31,306

1.50 1639.50 36,100 17,450 48,756

2.00 1640.00 38,400 18,625 67,381

2.50 1640.50 43,100 20,375 87,756

3.00 1641.00 47,850 22,738 110,494 .

Culvert / Orifice Structures

Weir Structures

[A] Bl [C] [D] [A] ([B] [C] (D]
Rise in =00 0.0 0.0 0.0 CrestLenft = 0.0 0.0 0.0 0.0
Spanin = 00 0.0 0.0 0.0 CrestELft = 0.00 000 000 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 0.00 3.00
invertEl.ft = 0.00 000 000 0.00 Eqn. Exp. = 0.00 0.00 0.00 1.50
Length ft =00 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % .7 0.00 0.00 000 0.00
N-Value = w00 .000 .000 .000
Orif. Coeff. = 0.00 0.00 0.00 0.00
Multi-Stage = ----- No No No Tailwater Elevation = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table
Stage ,. Siorage Elevation CIvA CivB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs  cfs
000 O 1638.00 - -— - -— — - -— -— 0.00
0.50 15,056 1638.50 - - - - - - -— - 3.66
1.00 31,306 1639.00 --- - - -— - - - — 22.27
1.50 48,756 1639.50 --- - - — -— - - - 66.24
2.00 67,381 1640.00 - - - -— - - - -— 110.62
250 87,756 1640.50 - -— -— - — - -— - 181.58
3.00 110,494 1641.00 --- - - - - - - - 280.27

6



Existing 5-year Storm






Legend

B Runoff

@.v Combined
C' ,Channel Reach
@ Diversion
& Pond Route

Project. ETEOSEEE.gpw

IDF: Sample.IDF

6 hyd's

10-15-1999




A L

Hydrograph Summary Report Page *

]

Hyd. | Hydrograph | Peak Time Time to Volume Return Inflow Maximum Maximum Hydrograph

No. type flow interval peak period hyd(s) elevation storage description

{origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft)

.l

1 SCS Runoff | 21.28 3 717 48,356 5 — —_  — Ex. S. Pond In

2 Reservoir 1.91 3 756 48,356 5 1 1672.21 22,164 Ex. S. Pond Out -

3 Reach 1.91 3 759 48,239 5 2 — —_ S. to N. Pond Ch.

4 SCS Runoff | 21.38 3 726 75,078 5 — —_ —_ Ex. N. Pond In
-

5 Combine 22.88 3 726 123,317 5 3+4 —_—  — Ex. N. Pond In

6 Reservoir 11.35 3 741 123,317 5 5 1638.71 21,768 Ex. N. Pond Out
-
»
-
-
-
-
-
-
w
-
-
-

Proj. file: ETEOSEEE.gpw IDF file: Sample.IDF Run date: 10-15-1999
._




Hydrograph Report

Page 1
English
Hyd. No. 1
Ex. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = 21.28 cfs
Storm frequency = 5Syrs Time interval = 3 min
Drainage area = 10.72 ac Curve number = 80
Basin Slope = 00% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 7.749543 min
Total precip. = 3.10in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.85
11.90
11.95
12.00
12.05

..End

cfs)

10.86
16.23
21.28 <<
21.06

-15.05

Total Volume = 48,356 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Ex. S. Pond In
Storm frequency = 5 yrs

Sheet Flow
Manning's n-value =
Flow length =100.0 ft
Two-year 24-hr precip. =
Land slope =50 %
Travel Time ......ccevvvveveininininecniiiinnees

Shallow Concentrated Flow

Flow length =200 ft
Watercourse slope =10.0%
Surface description = Unpaved
Average velocity =5.10ft/s
Travel Time ...cvvvvviecnnnneeecicneaas

Channel Flow

Cross section flow area = 3.0 sqft
Wetted perimeter =6.3 ft
Channel slope =7.0%
Manning's n-value = 0.035
Velocity = 6.84 ft/s
Flow length =100.0 ft

Travel TIMe o iciecremreecesenenerennes

Total Travel Time, TC ....cceeevcivrrrnenneees



Hydrograph Report

Page 1
English
Hyd. No. 2
Ex. S. Pond Out
Hydrograph type = Reservoir Peak discharge = 1.91cfs
Storm frequency = 5yrs Time interval = 3 min
Inflow hyd. No. = 1 Reservoir name = Existing South
Max. Elevation = 1672.21 ft Max. Storage = 22,164 cuft
Storage Indication method used. Total Volume = 48,356 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1195 2128<< 167211 - ——— - — - ~——— —- — 0.98
12.00 21.06 1672.14 - - — — ——— ——— e 1.29
12.05 15.05 1672.17 — e —— emee- ~—— —— —_— e 1.55
1210 8.44 167218  ——— e e e e —— — — 1.71
12.15 463 1672.19 — e e — — e e — 1.78
1220 3.49 1672.20 e — e e T T— ——- 1.82
1225 3.29 1672.20 ————- -— —_— - — — R —— 1.84
12.30 3.09 1672.20 —_— - —— - e 1.86
12.35 287 1672.20 — e e —— - —_— e — 1.88
1240 266 1672.20 e e emeem e ~——- — —_ —_ 1.89
1245 244 167221 - — e e e mmree e R 1.90
1250 222 1672.21 — — —— —— — - —_— 1.91
1255 2.01 1672.21 — — —- — mmem- —— — - 1.91
1260 1.85 1672.21 << —--- ——- — —_— — N— —— 1.91 <<
1265 1.76 167221 = e e e T — — 1.91
1270 1.69 167221 —-- — —— - < m—— e — —— 1.91
1275 1.65 1672.21 — e —— e —— —— e e 1.90
1280 1.60 1672.21 — - ——-- —— —— — — e 1.90
1285 1.55 1672.21 —-- ——— e — - — e — 1.90
1290 1.49 167220  —- - -—— -— —_—— - C e e 1.89
1295 1.44 1672.20 —_— - e ——— —— — - — 1.88
13.00 1.39 167220  —- — e e 1.88
1305 1.34 1672.20 —— - T —— —e- R 1.87
13.10 1.30 1672.20 — — - —- — —— e 1.86
13.15 1.27 167220 - w—— e e e —— e e 1.85
13.20 1.24 1672.20 -—— ——— —— e ——- —— — — 1.84
1325 1.21 1672.20 —— ———— — - — —— —— — 1.83
13.30 1.18 167220  —— - T e— — e —_— - ———- 1.82
13.35 1.15 1672.20 —— — —— e e memmememem e 1.81
13.40 1.13 167219 —emm e m——— e e — ——— — 1.80
13.45 1.10 1672.19 —— — e e — — e 1.79
13.50 1.07 167219 -—— e -—--- — memme e e 1.78
13.55 1.04 1672.19 ———- —— e e e —— ——— — 1.77
13.60 1.02 167219  —-- - — —— - S — ——— 1.76
13.65 0.99 167219 - — — — — —— e — 1.75
13.70 097 1672.19 —_—— e e —— - —— e emen 1.73

Continues on next page...



Ex. S. Pond Out Page 2

Hydrograph Discharge Table

Time Inflow Elevation CivA ClvB CivC ClvD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

13.75 095 167219 =~ e e e e —— e — 1.72
13.80 093 1672.19 —— e — e —_ —_ — —— 1.71
13.85 0.91 1672.18 ——— e e ——- — - — —— 1.70
13.90 0.89 167218  —-- —— e e — — —— — 1.69
13.95 0.87 167218 - —— —_ — — ——— — — 1.67
1400 0.85 167218  -—-- ——-- mm—mmeme e ——— —— —— 1.66
14.05 0.83 1672.18 —— e — — — —— e 1.65
1410 0.81 167218 - e —_ —_— —— emee 1.64
14.15 0.80 1672.18 ————— —— — —- — — 1.62
1420 0.80 1672.17 — —— - —_ — — ——— ———— 1.61
1425 0.79 1672.17 ——— e e — - —— — —_ 1.60
1430 0.78 1672.17 —- —— e — — e e e 1.58
1435 0.77 167217  -—-- —— - — e — —— 1.57
1440 0.77 167217 - - —— cmmmemeem e — — 1.56
1445 0.76 167217  ——- -—— —_— — e e — 1.55
1450 075 1672.17 ———- ——— —— e e — - — 1.54
1455 075 1672.16 — - — emeeeemee- ——— —_— e 1.52
1460 0.74 1672.16 - - —_— e —— e e — 1.51
1465 073 167216 == aeem e e —— e — — 1.50
1470 0.73 1672.16  -—-- m———— e -—— e —— ——— 1.49
1475 072 167216 -~  -——- ————- —— T T 1.48
1480 0.71 1672.16 e e e —— - - —_ — 1.46
1485 0.70 1672.16  -—- - —— —— mmmee e c—— e 1.45
1490 0.70 167216  -—- —— e e m—— e e e 1.44
1495 069 . 167215 = —— ——— e e —— e 1.43
15.00 068 - - 167215  -—- e —— —— - —_— 1.42
1505 0NG8 167215 e -—— -—— ———— ——— e e e 1.41
1510 067 167215 - m—— - —— e emeem e — 1.40
1515 066 167215 - T 1.38
1520 065 167215  -—- e I S S —— e 1.37
1525 0.65 167215 === e e —— - — - 1.36
15.30 064 167215 - - —— e —_— - — - 1.35
1535 2863 1672.15 - —— e ——— e e — 1.34
15.40 352 1672.14 == e e e e e e — 1.33
1545 0.52 1672.14 - ———— —— e e ———— T 1.32
15.50 0.61 1672.14 - e — ———— e e ———-- - 1.31
1555 060 1672.14 —— e e — — T — 1.30
1560 0.59 1672.14 —— - ——— e e e —— 1.29
1565 0.59 1672.14 ———— ——-- —— — e emeee — 1.27
1570 0.58 1672.14 —— ——— — — — —— ——— 1.26
1575 057 167214 -~ em e —— —— e e e 1.25
1580 0.56 1672.13 — e e e ————- — ——— ——— 1.24
1585 0.56 167213 == e e e e ——— e — 1.23
1590 0.55 167213 - e e R e S e ———— 1.22
1595 054 1672.13 - ——— e e e ——— — — 1.21
16.00 0.53 1672.13 — - — ——— e e —— e 1.20
16.05 0.53 1672.13 B T e ——— —_ 1.19
16.10 0.52 167213 meem s emeem emeen meeee e e ——— 1.18
16.15 0.52 167213 = e e e e — - — 1.17

Continues on next page...



Ex. S. Pond Out Page 3

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

16.20 0.52 167213 - - —_— e e c—— mmmm e
16.25 0.51 1672.12 —— - — — e — — e
16.30 0.51 1672.12 —— — —_— —_— e — —_—
16.35 0.51 1672.12 S — e e e
16.40 0.50 1672.12 —_— —— e e e e e
16.45 0.50 1672.12 ——— e e e e e e e
16.50 0.50 1672.12 -~ Ui U UG OO
16.55 0.50 1672.12 — m— - .
16.60 0.49 1672.12 — e e e e e e e
16.65 0.49 1672.12 ——— e e et e e e
16.70 0.49 1672.12 - R — — ——— — e —-
16.75 049 1672.11 P A UM,
16.80 048 1672.11 ——-- e S —— — — ———
16.85 0.48 1672.11 T — s —_—
16.90 048 1672.11 — e e e — e e e
16.95 (.48 167211 —~—- — — —— e —- — ——
17.00 0.47 1672.11 — — . e — - —
17.05 0.47 1672.11 — e e ——— e e e 1.
17.10 047 1672.11 — R ——, — memee eeee 1.00
17.15 047 1672.11 T . — 0.99
17.20 0.46 167211 —— e e ——— e 0.98
17.25 0.46 1672.11 e —— e — e 0.97
17.30 0.46 1672.10 e eemm iaem eeeen e eeeee — 0.96
17.35 0.46 167210  —-— - U UGS, 0.96

PRI NS (UL (U (L (UL (UL (U W (I % UL N W G W G
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...End



Reservoir Report

Page 1
. . English

Reservoir No. 1 - Existing South Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1672.00 104,925 0 0
0.50 1672.50 109,200 53,531 53,531
1.00 1673.00 113,500 55,675 109,206
1.50 1673.50 118,000 57,875 167,081
2.00 1674.00 122,000 60,000 227,081
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] I[D]
Rise in =00 0.0 0.0 0.0 CrestLenft = 0.0 0.0 0.0 0.0
Spanin = 0.0 0.0 0.0 0.0 CrestELft = 0.00 0.00 000 000
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 000 0.00 000
Invert EIl.ft = 000 0.00 000 000 Eqn. Exp. = 0.00 0.00 000 000
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 000
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 0.00 000
Multi-Stage = - No No No Tailwater Elevation = 0.00 ft

Note: All outfiows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA CivB CivC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

000 O 1672.00 - -— - - _— -— 0.00

0.50 53,531 167250 --- -— -— -— — -— — -— 462

1.00 109,206 1673.00 --- - - - - - - - 29.32

1.50 167,081 1673.50 --- --- - - - - 87.78

200 227,081 167400 —- .- -- --- - -—-- - -— 181.33
8

-
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Hydrograph Report

Page 1
English
Hyd. No. 3
S. to N. Pond Ch. ‘
Hydrograph type = Reach Peak discharge = 1.91cfs
Storm frequency = 5yrs Time interval = 3 min
Inflow hyd. No. = 2 Section type = Triangular
Reach length = 1200.G ft Channel siope = 3.0%
Manning's n = 0.045 Bottom width = 0.0t
Side slope = 5.0:1 Max. depth = 00ft
Rating curve x = 2117 Rating curve m = 1.333
Ave. velocity = 7.26 ft/s Routing coeff. = 0.8411

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time inflow Outflow

(hrs) cfs

12.05
12.10
12.15
12.20
12.25
12.30
12.35
12.40
12.45
12.50
12.55
12.60
12.65
12.70
12.75
12.80
7285
©12.90 .
12.95
13.00
13.05
13.10
13.15
13.20
13.25
13:20
13.35
13.40
13.45
13.50
13.55
13.60

<<
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Continuas on next page...
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Total Volume = 48,239 cuft



S:to N. Pond Ch. Page 2
Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs

13.65
13.70
13.75
13.80
13.85
13.90
13.95
14.00
14.05
14.10
14.15
14.20
14.25
14.30
14.35
14.40
14.45
14.50
14.55
14.60
14.65
14.7G
14.75
14.80
14.85
14.90
14.95
15.00
15.05
15.10
15.15
15.20 1.
15.25 1.36
15.30 135°
15.35 1.34
15.40 1.33
15.45 1.32
4550 1.31
15.55 1.39
15.60 1.29
15.65 1.27
15.70 1.26
15.75 1.25
15.80 1.24
15.85 1.23
15.90 1.22
15.95 1.21
16.00 1.20
16.05 1.19

OWADDBAMADBDBDBADOOOOOAONONDODDOORD D~~~
NOO=2NMWROWODDOOINROIOIINODOAINAMONIINOO 2NN
WEWWAADABRBMRDBDRADMNOOOOQONDDNDODDD N~~~
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S.to N. Pond Ch. Page 3

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
16.10 1.18 1.19
16.15 1.17 1.18
16.20 1.16 1.17
16.25 1.15 1.16
16.30 1.14 1.15
16.35 113 1.14
16.40 1.12 1.13
16.45 1.11 1.12
16.50 1.10 1.11
16.55 1.09 1.10
16.60 1.08 1.09
16.65 1.07 1.09
16.70 1.07 1.08
16.75 1.06 1.07
16.80 1.05 1.06
16.85 1.04 1.05
16.90 1.03 1.04
16.95 1.02 1.03
17.00 1.01 1.02
17.05 1.00 1.01
17.10 1.00 1.01
17.15 0.99 1.00
17.20 0.98 0.99
17.25 0.97 0.98
17.30 0.96 0.97
17.35 0.96 0.97
17.40 0.95 0.96

...End



Hydrograph Report

Page 1
English
Hyd. No. 4
Ex. N. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 21.38 cfs
Storm frequency = 5yrs Time interval = 3 min
Drainage area = 24.50 ac Curve number =71
Basin Slope =00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 15.7796 min
Total precip. = 3.10in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs

11.95
12.00
12.05
12.10
12.15
12.20
12.25
12.30

...End

cfs)

12.81
17.36
20.55
21.38 <<
19.76
17.15
14.44
11.70

Total Volume = 75,078 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 4

Ex. N. Pond In
Storm frequency = 5 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =3.0 %
Travel Time .coovecciiiiirreccccnnerrnnenes

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =40%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel Time ....cvveiiirireeccenirrneeinnn

Channe! Fiow

Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft
Channe! slope =40%
Manning's n-value = 0.045
Velocity =6.39 ft/s
Flow length = 550.0 ft
Travel Time ...ovvicceiiiceirrcirnennnn.

~ Total Travel Time, TC .cccevvvrecrrcveninnn.

= 8.4 min

= 5.9 min



Hydrograph Report Page 1

English
Hyd. No. 5
Ex. N. Pond In
Hydrograph type = Combine Peak discharge @ = 22.88 cfs
Storm frequency = 5yrs Time interval = 3 min
1st inflow hyd. No. = 3 2nd inflow hyd. No. = 4

Total Volume = 123,317 cuft

Hydrograph Discharge Table

Time 1stinflow + 2nd Inflow = Outflow
(hrs) cfs cfs cfs
11.95 0.67 12.81 13.47
12.00 0.93 17.36 18.29
12.05 1.23 20.55 21.79
12.10 1.50 21.38 << 22.88 <<
12.15 1.67 19.76 21.43
12.20 1.76 17.15 18.92
12.25 1.81 14.44 16.25
12.30 1.84 11.70 13.54
...End



Hydrograph Report

Page 1
English
Hyd. No. 6
Ex. N. Pond Out
Hydrograph type = Reservoir Peak discharge @ = 11.35cfs
Storm frequency = 5yrs Time interval = 3 min
Inflow hyd. No. =5 Reservoir name = Existing North
Max. Elevation = 1638.71 ft Max. Storage = 21,768 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft
12.15 21.43 1638.56
12.20 18.92 1638.63
12.25 16.25 1638.68
12.30 13.54 1638.70
12.35 1095 1638.71
1240 876 1638.70
1245 7.33 1638.68
1250 6.70 1638.67
12.55 6.36 1638.65
1260 6.03 1638.63
1265 5672 1638.62
12.70 545 1638.61
12.75 523 1638.60
12.80 5.05 . 1638.59
12.85 495 1638.58
1290 478 1638.57
12.95 468 1638.56
...End

<<

CivA
cfs

CivC
cfs

Total Volume = 123,317 cuft

WrD Outflow
cfs cfs
— 5.94
—— 8.60
——— 10.28
————— 11.14
————- 11.35 <<
—— 11.07
----- 10.50
----- 9.85
——— 9.23
----- 8.66
----- 8.14
—— 7.66
—— 7.23
— 6.84
—— 6.49
——— 6.18
— 591



Reservoir Report

Page 1
) o English

Reservoir No. 2 - Existing North Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1638.00 28,925 0 0
0.50 1638.50 31,300 15,056 15,056
1.00 1639.00 33,700 16,250 31,306
1.50 1639.50 36,100 17,450 48,756
2.00 1640.00 38,400 18,625 67,381
2.50 1640.50 43,100 20,375 87,756
3.00 1641.00 47,850 22,738 110,494
Culvert / Orifice Structures Weir Structures

[A] [Bl] [C] [D] [A] [B] [C] [D]
Rise in 0.0 0.0 0.0 0.0 Crestlenft = 00 0.0 0.0 00
Span in 00 0.0 0.0 0.0 CrestEl.ft = 0.00 0.00 000 0.00
No. Barrels 0 0 0 0 Weir Coeff. = 0.00 0.00 000 300
invert El. ft 0.00 0.00 000 0.00 Eqn. Exp. = 0.00 0.00 000 1.50
Length ft 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Siope % 0.00 0.00 000 000
N-Value .000 .000 000 .000
Orif. Coeff. 0.00 0.00 000 000
Multi-Stage - No No No Tailwater Elevation = 0.00 ft

Note: Al outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table
Stage Storage Elevation CIVA CIvB CivC ClvD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
oo 0 1€38.00 — --- - — -— —- - -— 0.00
0.50 15,056 1638.50 - - - - - - - - 3.66
1.00 31,306 1638.10 —- - - — -— - - --- 2227
1.50 48,756 1629.50 - -— -- —_ -— - - - 66.24
2.00 67,381 1640.00 - — - - - -— -— - 110.62
250 87,756 164050 - - -—- - —_ - - --- 181.58
3.00 110494 1641.00 — - -— -— - - --- 280.27

16



Existing 2-year Storm
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Hydrograph Summary Report

Page 1

Hyd. | Hydrograph| Peak Time Timeto | Volume Retumn Inflow Maximum | Maximum Hydrograph

No. type flow interval peak period hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft)

1 SCS Runoff | 14.13 3 720 32,428 2 —_— —_— _— Ex. S. Pond In

2 Reservoir 1.22 3 759 32,428 2 1 1672.13 14,170 Ex. S. Pond Out

3 Reach 1.22 3 765 32,312 2 2 _ —_— S. to N. Pond Ch.

4 SCS Runoff | 11.50 3 726 45,046 2 —_ — —_— Ex. N. Pond In

5 Combine 12.40 3 726 77,359 2 3+4 _ —_— Ex. N. Pond In

6 Reservoir 3.48 3 762 77,359 2 5 1638.48 14,333 Ex. N. Pond Qut

__ & _&__ & _ &

U |

P4« 1 ¢« &« ¢

S |

| B

Proj. file: ETEO2EEE.gpw

IDF file: Sample.IDF

Run date: 10-15-1999




Hydrograph Report

Page 1
English
Hyd. No. 1
Ex. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = 14.13 cfs
Storm frequency = 2yrs Time interval = 3 min
Drainage area = 10.72 ac Curve number = 80
Basin Slope = 00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 7.749543 min
Total precip. = 2.50in Distribution = Typel
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.90
11.95
12.00
12.05

...End

cfs)

10.36
14.00
14.13 <<
10.23

Total Volume = 32,428 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Ex. S. Pond In
Storm frequency = 2 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =50 %
Travel TimMe .oeeeveeeceeeecirrreesnrers = 6.9 min

Shallow Concentrated Flow

Flow length = 200 ft
Watercourse slope =10.0 %
Surface description = Unpaved
Average velocity = 5.10 ft/s
Travel Time ...ccceiienrcecrricniiniceneen, = 0.7 min

Channel Flow
Cross section flow area = 3.0 sqgft

Wetted perimeter =6.3ft
Channel slope =7.0%
Manning's n-value =0.035
Velocity = 6.84 fi/s
Flow length =100.0 ft
Travel TiMe ...ccevveciiiivericcccnsnrrrnne e =0.2 min

Total Travel Time, TC ...ccovvvvveeeennnnnenee = 7.7 min



Hydrograph Report

Page 1
English
Hyd. No. 2
Ex. S. Pond Out
Hydrograph type = Reservoir Peak discharge = 1.22cfs
Storm frequency = 2yrs Time interval = 3 min
Inflow hyd. No. =1 Reservoir name = Existing South
Max. Elevation = 1672.13 ft Max. Storage = 14,170 cuft
Storage Indication method used. Total Volume = 32,428 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
12.00 1413 << 167208 W —~ = e 0.77
12.05 10.23 1672.10 T — e e 0.95
12.10 580 1672.11 —_— ———— e e — e e 1.06
1215 3.21 1672.12 - e e e e e —_— e 1.11
12.20 243 1672.12 —_— — e e —— e e 1.14
1225 230 167213 ——-- — e e —— e e 1.16
12.30 2.16 1672.13 e e —_— e —— mmmme e 1.17
12.35 2.01 1672.13 ———— e —— e 1.19
1240 1.87 167213 - e e e e e — 1.20
1245 1.71 1672.13 —_— e e e e 1.21
1250 1.56 167213 ——~ e — w———— emmmeemeee 1.22
12556 1.41 1672.13 — e e e ——— e — e 1.22
1260 1.31 167213 << = - R R S — e 1.22
1265 1.24 167213 << ——~  — R T 1.22 <<
1270 1.20 167213 << =~ e e e e eee- —— 1.22
12756 1.16 1672.13 << - e —— - e 1.22
1280 1.13 1672.13 —— e —— e e e e e 1.22
12.85 1.09 1672.13 — e e e — —— e 1.22
1290 1.06 1672.13 e T 1.22
1295 1.02 167213 - smmem s e e e e e 1.21
13.00 0.99 1672.13 e e e ————— e e —— 1.21
13.05 095 1672.13 s e e —— —— - 1.21
- 1310 0.92 1672.13 e e R e 1.20
13.15 0.90 167213 — e e —_— e e ————— e 1.20
13.20 0.88 1672.13 T e —— e - 1.19
13.25 0.86 1672.13 — = e ——— e e e e 1.19
13.30 0.84 167213 - —— e e e e —— 1.18
13.35 0.82 1672.13 e e e e e e e 1.18
13.40 0.80 1672.13 _— e e — —_—— e 1.17
13.45 0.78 1672.13 ——— e e emeem e — - 1.17
13.50 0.76 1672.13 e e e e e e e 1.16
13.55 074 1672.12 e e e s —— e e 1.15
13.60 0.72 1672.12 e e e —— e e — e 1.15
1365 0.71 1672.12 sme e e mmeem emem emen e ———- 1.14
13.70 069 1672.12 e e e e —— e —-- 1.13
13.75 0.68 167212 — —— e e e e — e 1.13

Continues on next page...



Ex. S. Pond Out Page 2

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

13.80 067 167212 —-- — e e e —— e e
13.85 065 167212 - S —— — et e e
13.90 0.64 1672.12 —— - e mmmm mmmem e e e
13.95 062 1672.12 —_— — e e e e e e
1400 0.61 1672.12 — e e e e e e e
14.05 0.59 1672.12 —— e e — e e e e
1410 058 1672.12 —— e —_— e e e e e
14.16 0.58 1672.12 _—— e e e e e e
1420 0.57 1672.11 m—— e e — e e e
1425 0.57 167211 - e e e e e e e
14.30 0.56 1672.11 e e e e —— e e
1435 0.56 1672.11 — e — e e —
1440 055 167211 —-— e e e e e
14.45 0.55 167211 - - e e e e e
1450 0.54 167211 — e e e e e ameen
14.56 0.54 167211 - - e e e e —
1460 0.53 1672.11 — e e —— e e e —
1465 0583 1672.11 —_— S U CuNIU U — 0.99
1470 0.52 167211 ——-- —— e e . e e e 0.99
1476 0.52 167211 - - —— e emeee —— e - 0.98
14.80 0.51 167211 —— - —— — —_— e —_— e 0.97
14.85 0.51 1672.10 —— e e e — e — 0.97
1490 0.50 1672.10 — - SO R ORI —— — 0.96
14.95 0.50 167210 wemem meee eem e —_— e — e 0.95
15.00 0.49 167210 - - e — e e — 0.94
1505 04¢ . 167210 — e e — e e — — 0.94
1510 048 167210 - - - e - T 0.93
1516 0.48 167210 - - ——— e e e e — 0.92
1520 0.47 1672.10 B T — — 0.92
15256 047 167210 - - SRRUUIRESS R — - 0.91
15.30 046 1672.10 e e — e e — 0.90
1535 0.46 1672.10 SUNNEERS LS USSR —_— 0.90
1540 045 167210  ——- e — e — e 0.89
15.45 .44 1672.10 s e e —— e e e 0.88
156.5C .44 1672.09  --m e e e —_— == - 0.88
1556 043 1672.09 e e e e ——— e e e 0.87
1560 0.43 167209 - - — e e eee e ' 0.86
1565 0.42 1672.09 —_— — e e — —— e 0.85
1670 0.42 1672.09 - - — e e e e e 0.85
1576 0.41 1672.09 - —— - L 0.84
1580 0.41 1672.09 —— e - — e — 0.83
15.85 0.40 1672.09 ——— ———— e — e e — 0.83
1590 0.40 1672.09 T e — 0.82
1595 0.39 1672.09 - e e e — e — e 0.82
16.00 0.39 1672.09 B —. 0.81
16.05 0.38 1672.09 - e - U 0.80
16.10 0.38 1672.09 —_— — e e e e e 0.80
16.156 0.37 1672.09 e e e U — 0.79
16.20 0.37 1672.08  weemm meeee e e U — 0.78

U N I N N (I (I (I QI (I I G N T Y
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Continues on next page...



Ex. S. Pond Out Page 3

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
16.25 0.37 1672.08 —— — — e e e e 0.78
16.30 0.37 1672.08 e ——— - — N - — - 0.77
16.35 0.37 167208  -——- — -— — -— — — —_ 0.76
16.40 0.37 1672.08 — — — —_— —_— — - — 0.76
16.45 0.36 1672.08 —_— — —_—— - —_— —- 0.75
16.50 0.36 1672.08 — e — ——— mmee e —— - 0.75
16.55 0.36 1672.08 - -— — — — - — 0.74
16.60 0.36 1672.08 —— - -— —_— — — —— 0.73
16.65 0.36 1672.08 —_— e - - - —_ ————- — 0.73
1670 035 1672.08 —_— — —_— e e —_— e 072
16.75 0.35 1672.08 W —— - -—- — -— — ———— - 0.72
16.80 0.35 1672.08 — —_— —— e — — 0.71
16.85 0.35 1672.08 —— - — — - — —— —— 0.71
16.90 0.35 1672.08 ——- e — —— —_— - —_ 0.70
16.95 0.35 1672.08  ——-- -— —_—— e e -— — —— 0.69
17.00 0.34 1672.07 I —— e e 0.69
17.05 0.34 1672.07 ———-- e —_— — - —— - 0.68
1710 0.34 1672.07 - - e e e — - - 0,58
17.15 0.34 1672.07 == e aeee- —— e -—- - — 0.67
17.20 0.34 1672.07  ——-- - - - —_— e —_—— - 0.67
17.25 0.33 167207  —  — e e e —_— e - 0.66
17.30 0.33 1672.07 - - e e —— ————- 0.66
17.35 0.33 1672.07 - - ——- - - —— ———— e 0.65
1740 0.33 167207 - —- - i - —— - 0.65
17.45 0.33 1672.07 - e e - — e —— —— 0.64
17.50 0.32 1672.07 — e e — — —— e 0.64
17.55 032 1672.07 e eeee- R —— e - 0.63
1760 0.32 1672.07 ——— e — e —— e —— - 0.63
1765 0.32 1672.07  —— - - T — 0.62
17.70 (032 1672.07  -—-- —— e - - —— - —— 0.62
17.75 0.3z 1672.07 - e e —— ——— -—— ———— 0.61
...End



Reservoir Report

Page 1

English

Reservoir No. 1 - Existing South Pond

Pond storage is based on known contour areas

Pond Data

Stage / Storage Table
Stage Elevation
ft ft

0.00 1672.00
0.50 1672.50
1.00 1673.00
1.50 1673.50
2.00 1674.00

Contour area

sqft

104,925
109,200
113,500
118,000
122,000

Incr. Storage Total storage

cuft cuft

0 0
53,531 53,531
55,675 109,206
57,875 167,081
60,000 227,081

Culvert / Orifice Structures

Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]
Rise in =00 0.0 0.0 0.0 CrestLenft = 0.0 0.0 0.0 0.0
Spanin =00 0.0 0.0 0.0 CrestElLft = 0.00 0.00 000 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 000 000 0.00
invertEL.ft = 0.00 000 0.00 0.00 Eqn. Exp. = 0.00 000 0.00 0.00
Length ft =00 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 000 000 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 000 000
Multi-Stage = -——- No No No Tailwater Elevation = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table
Stage Storage Elevatic:i CIvA CivB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 1672.00 - -— - - - - — -— 0.00
0.50 53,531 1672.50 - - - - - - - - 4.62
1.00 109,206 1673.00 -— - - - - -~ - - 29.32
1.50 167,081 1673.50 -- -— - --- - -~ -— - 87.78
200 227,081 1674.00 - — -— -— - -—- --- - 181.33



Hydrograph Report

Page 1
English
Hyd. No. 3
S.to N. Pond Ch.
Hydrograph type = Reach Peak discharge = 1.22cfs
Storm frequency = 2yrs Time interval = 3 min
Inflow hyd. No. =2 Section type = Triangular
Reach length = 1200.0 ft Charinel slope = 3.0%
Manning's n = 0.045 Bottom width = 00ft
Side slope = 5.0:1 Max. depth = 0.0ft
Rating curve x = 2117 Rating curve m = 1.333
Ave. velocity = 6.35 ft/s Routing coeff. = 0.7770

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time
(hrs)

105
10

15
020
1225
12.30
12.35
12.40
12.45
12.50
12.55
12.60
12.65
12.70
12.75
12.80
12.85
. 1280
12.95
13.00
13.05
13.10
13.15
13.20
13.25
13.3¢
13.53%
13.40
13.45
13.50
13.55
13.60

Inflow

cfs

0.95
1.06
1.1
1.14
1.16
1.17
1.19
1.20
1.21
1.22
1.22

—
N
N

AL alL sV NNNN

P N T U G K I U T S I W VT QT QT QI §
N NNDDOWOOO=2=2aNNNRNN

<<

Outflow

Continues on next page... .

cfs

0.72
0.90
1.02
1.09
1.13
1.15
1.17
1.18
1.20
1.21
1.21
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.21
1.21

—
N
(=]

_ A A A aaaaa
_\_L—\_L_L_L_\'\:'\)

DO NNOOOUO

<<

Total Volume = 32,312 cuft



S. to N. Pond Ch. Page 2

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
13.65 1.14 1.15
13.70 1.13 1.14
13.75 1.13 1.14
13.80 1.12 1.13
13.85 1.11 1.12
13.90 1.11 1.12
13.95 1.10 1.11
14.00 1.09 1.10
14.05 1.08 1.09
14.10 1.08 1.09
14.15 1.07 1.08
14.20 1.06 1.07
14.25 1.05 1.06
14.30 1.05 1.06
14.35 1.04 1.05
14.40 1.03 1.04
14.45 1.02 1.03
14.50 1.02 1.03
14.55 1.01 1.02
14.60 1.00 1.01
14.65 0.99 1.00
14.70 0.99 1.00
14.75 0.98 0.99
14.80 097 0.98
14.85 0.97 0.97
14.90 0.96 0.97
14.95 0.95 0.96
15.00 0.94 0.95
15.05 0.94 0.95
15.10 0.93 0.94
15.15 0.92 0.93
15.20 0.92 0.92
15.25 0.91 0.92
15.30 0.90° 0.91
158.35 0.90 n.90
15.40 0.89 0.80
15.45 088 0.89
15.50 0.8 0.88
15.55 087 0.88
15.60 0.86 0.87
15.65 0.85 0.86
15.70 0.85 0.86
15.75 0.84 0.85
15.80 0.83 0.84
15.85 0.83 0.84
15.90 0.82 0.83
15.95 0.82 0.82
16.00 0.81 0.82
16.05 0.80 0.81

Continues on next page...



S.to N. Pond Ch. Page 3

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
16.10 0.80 0.80
16.15 0.79 0.80
16.20 0.78 0.79
16.25 0.78 0.78
16.30 0.77 0.78
16.35 0.76 0.77
16.40 0.76 0.77
16.45 0.75 0.76
16.50 0.75 0.75
16.55 0.74 0.75
16.60 0.73 0.74
16.65 0.73 0.74
16.70 0.72 0.73
16.75 0.72 0.72
16.80 0.71 0.72
16.85 0.71 0.71
16.90 0.70 0.71
16.95 0.69 0.70
17.00 0.69 0.70
17.05 0.68 0.69
17.10 0.68 0.69
17.15 0.67 0.68
17.20 0.67 0.67
17.25 0.66 0.67
17.30 0.66 0.66
17.35 0.65 0.66
17.40 0.65 0.65
17.45 0.64 0.65
17.50 0.64 0.64
17.55 0.63 0.64
17.60 0.63 0.63
17.65 0.62 0.63
17.70 0.62 0.62
17.75 0.61 0.62
- 17.80 0.61 0.62

...End



Hydrograph Report

Page 1
English
Hyd. No. 4
Ex. N. Pond In
Hydrograph type = SCS Runoff Peak discharge = = 11.50 cfs
Storm frequency = 2yrs Time interval = 3 min
Drainage area = 2450 ac Curve number = 71
Basin Slope = 00% Hydrauliclength = O ft
Tc method = TR55 Time of conc. (Tc) = 15.7796 min
Total precip. = 2.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs

11.95
12.00
12.05
12.10
12.15
12.20
12.25
12.30

...End

cfs)

5.76
8.51
10.65
11.50 <<
10.91
9.68
8.33
6.91

Total Volume = 45,046 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 4

Ex. N. Pond In
Storm frequency = 2 yrs

Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =250in
Land slope =3.0 %
Travel Time ......ceciiiiiieecrimnencccnenninnnn, = 8.4 min

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =40%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel Time ....coovvieviicnineniccnnienniininnn = 5.9 min

Channel Flow

Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft

Channel slope =4.0%

Manning's n-value = 0.045

Velocity =6.39 ft/s
Flow length = 550.0 ft

Travel Time ...ccvveeciiiinmecsiicnireeene = 1.4 min
~ Total Travel Time, TC ...ccceevvirnannnes =15.8 min

1%



Hydrograph Report

Page 1
English
Hyd. No. 5
Ex. N. Pond In
Hydrograph type = Combine Peak discharge @ = 12.40 cfs
Storm frequency = 2yrs Time interval = 3 min
1st inflow hyd. No. = 3 2nd inflow hyd. No. = 4

Total Volume = 77,359 cuft

Hydrograph Discharge Table

Time 1stinflow + 2nd Inflow = Outflow
(hrs) cfs cfs cfs
12.00 0.52 8.51 9.03
12.05 0.72 10.65 11.37
12.10 0.90 11.50 << 12.40 <<
12.15 1.02 10.91 11.93
12.20 1.09 9.68 10.77
12.25 1.13 8.33 9.46
12.30 1.15 6.91 8.06
12.35 1.17 5.49 6.66
...End



Hydrograph Report

Page 1
English
Hyd. No. 6
Ex. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 3.48 cfs
Storm frequency = 2yrs Time interval = 3 min
Inflow hyd. No. =5 Reservoir name = Existing North
Max. Elevation = 1638.48 ft Max. Storage = 14,333 cuft
Storage Indication method used. Total Volume = 77,359 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1215 11.93 1638.27 — —— R e T 2.01
1220 10.77 1638.33  -— —— ——— ——- cm—e emeee — 2.41
1225 9.46 1638.37 — —— - — - c— e — 2.74
12.30 8.06 1638.41 —_— - - ——— —_— — — 3.00
1235 6.66 163844 - e eem e —_ — - —— 3.18
1240 542 163845  —-- — - —_ T — 3.31
1245 458 1638.46 —— e mmeee e e — — e 3.38
12.50 4.21 1638.47 - - ————- —_— —_ —— - 3.42
12.55 4.01 1638.47 — - e 3.45
1260 3.81 1638.47. ——— —_— - —— — B T— 3.47
1265 3.62 1638.48 — - —— e —— e R — 3.48
1270 3.46 1638.48 << ——- -—— — — —— e L e — 3.48 <<
1275 3.33 163848  -——- - — —— — — e e 3.48
12.80 3.22 1638.47 —_— — e ——- m——— e — 3.47
12.856 3113 - 1638.47 —_— L m—— — — A - 3.46
1290 3.06 1638.47 -— — e eee- Cmmemmeemee — - 3.44
1295 3.00 163847  -— - ———— —— el — 3.43
13.00 294 1638.47 -— —— — — - — e — 3.41
13.05 289 1638.46 — — ————- ———- - —— - —_— 3.38
13.10 2.83 163846 - @ - e e — - — e 3.36
13.15 278 1638.46 — - m—— e e —— - — 3.34
3320 273 .1638.45 -— — —_ ——- ———- — — mee- 3.31
.1325 265 163845  -—— — —_ —— — —— ——— — 3.29
13.30 2.65 1638.45 ——— e emeee — - — U — 3.26
13.35 2.61 163844 - — e e —— e — e 3.23
13.40 257 1638.44 —_— - — — e — —— ————— 3.21
13.45 253 1638.43 - S — — —— - —_— — e 3.18
13.50 2.50 1638.43 — ———- —- —— ———- - — — 3.15
13.55 246 1638.43  -—— B -———- —— —— T T— 3.12
1360 243 1638.42 - e e e 3.09
13.65 239 1633842  — - —— - —— e e e 3.06
7N 2.36 1638.41 -— ————- —— e e B — 3.03
1375 2.32 163841 - e e e — e — - 3.00
13.80 229 1638.41 —— - ——— - -— ——— — —— 2.97
13.85 2.26 1638.40  ---- —— e mmeme e e —— — 2.94
1390 223 ~ 163840 - -—- —— - —— a——— mee- S — 2.91

Continues on next page...
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Ex. N. Pond Out Page 2

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
13.95 220 163839 - — —— e e o —— e 2.88
14.00 217 163839  --— - - — -—— - — - 2.85
1405 214 1638.39 —— e —_— e - -—- —— 2.82
1410 2.11 1638.38 —— — -— —— e e e -— 279
1415 2.08 1638.38 -~ -—— — e —_ —_— - 2.76
1420 2.06 1638.37 ——— e —_— - e e - ——— 2.74
1425 2.04 1638.37 -~ - ————- — — -— - —— 2.71
1430 2.02 1638.37 ——enm —_ —_— - - - —- —— 2.68
1435 2.00 1638.36 ———n- — — —_— e —_— ———- 2.65
1440 1.98 163836 - —_— — e e —_— 2.62
1445 197 1638.35 — e ——— - —_— - —— ——-- 2.59
1450 1.95 163835 W - m e e eeen e e -— 2.57
1455 1.94 163835 - - e e e e ——- 2.54
1460 1.92 1638.34 T m—— e e e 2.51
1465 1.91 1638.34 - e - 2.49
1470 1.89 163834 - e e —— —— - -——— 2.46
1475 1.88 1638.33 - — m—— e e —— - —~—-- 2.44
1485 1.87 1638.33 . e e ——— e e e 2.41
1485 1.85 1638.33 - e - — e — _— - 2.39
1490 1.84 1638.32 -~ - — —— e - - ——- 2.37
1495 1.82 163832 - e e e e e e e 2.34
15.00 1.81 163832 - -—— —— e —— e e — 2.32
1505 1.79 1638.31 e e e e — -——— —— - 2.30
1510 1.78 163831  —— o e — ——— e —— e 2.28
1515 1.76 1638.31 - - - —— - -— ——— 2.25
1620 175 1638.31 - e e e e e - ——- 2.23
15258 173 1638.30 - e e e e —— e —— 2.21
1530 1.72 1638.30  ----- — - - — - - ———-- 219
1535 1.70 1638.30 —_— e — - —— - —_—— e 217
1540 1.69 163829 - - - T T 2.15
1545 167 1628.29 —_—— e e e ——-- ———- — 2.13
1550 1.66 1638.29 —— e e e —— 2.11
1555 1.64 1638.29 -~ - — m——— e -— —— e 2.09
1560 1.63 1638.28  --—- - — e — ————- 2.07
15665 1.61 1638.28 -~ - —— e —— e e e 2.05
1570 1.60 1638.28 ——- —_—— - — — — . 203
16.75 1.58 163828 - - —_— - - e mmee- 2.01
1580 1.57 1€38.27 - - - —- — —— e e 1.99
1585 1.55 163827 -~ -~ — - - -—— — e 1.98
1590 1.53 1638.27 -~ - - — e e —_— - 1.96
1595 1.52 1638.27 - —_—— e e e e e - 1.94
16.00 1.50 1638.26 - ———-- — e — - - -~ 1.92
16.05 1.49 1638.26 —— —— —_— —— - 1.90
16.10 1.47 1638.26 —— e —— e e — —— - 1.88
16.15 1.46 1638.26 e e e -—— — e 1.87
16.20 1.45 1638.25 —— e -— —_— e —— —— - 1.85
16.25 1.43 163825 - e e - —— e - 1.83
16.30 1.42 1638.26 - . mmeem e e — —— 1.81
16.35 1.41 1638.25 W - e e e e e —— - 1.80

Continues on next page. ..



Ex. N. Pond Out
Hydrograph Discharge Table

Time Inflow Elevation CivA

{hrs) cfs ft cfs

16.40 1.40 163824 -
16.45 1.39 1638.24 -
16.50 1.39 1638.24 —
...End

WrD
cfs

Page 3

Outflow
cfs



Reservoir Report

Page 1

English

Reservoir No. 2 - Existing North Pond

Pond storage is based on known contour areas

Pond Data

Stage / Storage Table
Stage Elevation
ft ft

0.00 1638.00
0.50 1638.50
1.00 1639.00
1.50 1639.50
2.00 1640.00
2.50 1640.50
3.00 1641.00

Contour area

sqft

28,925
31,300
33,700
36,100
38,400
43,100
47,850

Incr. Storage Total storage

cuft cuft

0 0
15,056 15,056
16,250 31,306
17,450 48,756
18,625 67,381
20,375 87,756
22,738 110,494

Culvert / Orifice Structures

Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]
Rise in =00 0.0 0.0 0.0 Crestlenft = 0.0 0.0 0.0 0.0
Spanin = 00 0.0 0.0 0.0 CrestELLft = 0.00 0.00 0.00 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 000 3.00
InvertEL. ft = 0.00 000 000 0.00 Eqn. Exp. = 0.00 0.00 000 1.50
Length ft =00 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = .00 0.00 0.00 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 000 000 0.00
Muiti-Stage = -—--- No No No Tailwater Elevation = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table
Stage ”Storage Elevation CIvA CivB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cts - cfs
000 O 1638.00 —- - - -~ - — -— - 0.00
0.50 15,056 1638.50 - - == -— - - - -— 3.66
1.00 31,306 1639.00 - - — — — - -— - 22.27
1.50 48,756 1639.50 --- - - - - - - - 66.24
200 67,381 1640.00 — — - —_ - — - — 110.62
250 87,756 1640.50 - — - - - - - -— 181.58
3.00 110494 1641.00 -- - - -— - — -— - 280.27

1%



Existing 1-year Storm
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Hydrograph Summary Report

Page

~

Hyd. | Hydrograph| Peak Time Time to Volume Retum Inflow Maximum Maximum Hydrograph T

No. type flow interval peak period hyd(s) elevation storage description :
(origin} (cfs) {min) {min) (cuft) {yrs) : ) (cuft) -]

1 SCS Runoff | 10.88 3 720 25,103 1 — —_ _— Ex. 8. Pond In ]

2 Reservoir 0.91 3 768 25,103 1 1 1672.10 10,587 Ex. S. Pond Out

3 Reach 0.91 3 771 24,986 1 2 —_ —_ S. to N. Pond Ch.

4 SCS Runoff | 7.28 3 726 32,088 1 — —_ —_ Ex. N. Pond In

5 Combine 7.91 3 726 57,075 1 3+4 e _— Ex. N. Pond in

6 Reservoir 233 3 771 57,075 1 5 1638.32 9,573 Ex. N. Pond Out

_ & & & % _ 1

| SN )

i

L

i |

L1

Proj. file: ETEO1EEE.gpw

IDF file: Sample.IDF

Run date: 10-15-1999

| I B I




Hydrograph Report

Page 1
English
Hyd. No. 1
Ex. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = = 10.88 cfs
Storm frequency = 1yrs Time interval = 3 min
Drainage area = 10.72 ac Curve number = 80
Basin Slope = 00% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 7.749543 min
Total precip. = 2.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs

11.90
11.95
12.00
12.05

...End

cfs)

7.67
10.61
10.88 <<
7.96

Total Volume = 25,103 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Ex. S. Pond In
Storm frequency = 1 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =50 %
Travel Time ...cccceiiiiiiieecnicnirrceenean

Shallow Concentrated Flow

Flow length = 200 ft
Watercourse slope =10.0%
Surface description = Unpaved
Average velocity =510 ft/s
Travel Time .......cccovviviciiiiiinnnniceeinnen

Charnel Flow

Cross section flow area = 3.0 sqft
Wetted perimeter =6.3 ft
Channel slope =7.0%
Manning's n-value =0.035
Velocity = 6.84 ft/s
Flow length- = 100.0 ft
Travel Time ...,

Total Travel Time, TC ..ccccverrerreecreeen.



Hydrograph Report

Page 1
English
Hyd. No. 2
Ex. S. Pond Out
Hydrograph type = Reservoir Peak discharge = 0.91 cfs
Storm frequency = 1yrs Time interval = 3 min
Inflow hyd. No. =1 Reservoir name = Existing South
Max. Elevation = 1672.10 ft Max. Storage = 10,587 cuft
Storage indication method used. Total Volume = 25,103 cuft

Hydfograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

12.00 10.88<< 167206  -—-- -— — — — —- — 0.55
12.05 7.96 1672.07  —- — ———— — — - —— -— 0.69
12.10 4.55 1672.08 - — —_— e - _— e e 0.77
12.15 2.54 1672.09 - — —— - — —— 0.1
1220 1.93 1672.09 - — — - —_— 0.34
1225 1.82 1672.09  —-- - —— e — e — -—— 0.85
12.30 1.71 1672.09 - — —_— — ———- -—- — 0.87
12.35 1.60 167210 —— e e “meen — — — — 0.88
1240 1.48 1672.10 ——- - — mmm e — - — 0.89
1245 1.36 1672.10 e e e —— — -—-- 0.90
1250 1.24 1672.10 ——-- ——— e D e —— - ——-- 0.90
12.55 1.13 1672.10 — ——— - - -—-- —— - — 0.91
1260 1.04 167210  ---- —— — - —_ -—- —— - 0.91
1265 0.99 1672.10 - —— e —— - — —— -— 0.91
1270 0985 1672.10 — — - —_ —_— - ———- —_ 0.91
1275 093 1672.10 €< 2om coem e wm—ee - ———— ———— e 0.91

- 1280 0.90 1672.10 << —-- — - — -— — —_— - 0.91 <<

1285 0,838 1672.10 << —-— - — — e ——— e -—-- 0.91
12.90 0.85 1672.10 - — — -— - - -— -— 0.91
1295 0.82 167210 - e e e -——- — - -—- 0.91
13.00 0.79 1672.10 e S e ——— e e e ~ 0.91
13.05 0.78 1672.10 - — — —— - —_ — — 0.91
13.10 074 1672.10 - ———- —— ——— -— - -— 7.91
13.15 072 1672.10 _ - - ——— — — - 0.90
13.2¢ 0.71 1672.10 -—— — A s —_— — -— 0.90
13.25 069 1672.10 - — ——— e 0.90
13.30 068 1672.10 - — - — -— — ——— -— 0.89
13.35 C.66 1672.10 ———- —-- - -—- —— — ——- — 0.89
1240 064 1672.10 - —— — — - - ——— -—-- 0.89
1345 063 1672.10 — o - —— - - —— - 0.88
13.530 061 1672.10 —— - - —— - — o - 0.86
13.55 060 1672.09 —_— — — —— e -—-- 0.87
13.60 0.58 167209 -~ —_—— e —_ - e — - 0.87
13.65 0.57 1672.09  ——  eem- L e e e e 0.87
13.70 0.56 167209 - e e mmmee e — e C.86

13.75 0.55 167209  —— SR —— e e 0.86

Continues on next page...



Ex. S. Pond Out Page 2

Hydrograph Discharge Table

Time Inflow Elevation ClvA CilvB CivC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

13.80 0.54 167209  -——- - —_ e e e e 0.85
13.85 0.3 1672.09 — — — — — — —- —— 0.85
13.90 0.51 1672.09 s e e e —— e e e 0.84
13.95 0.50 1672.09 — e e e N — 0.84
14.00 0.49 1672.09 e 0.83
14.05 0.48 167209 - - - SRSV UAIGUESSS NN 0.83
1410 047 1672.09 e e e e e e e 0.82
14.15 0.46 1672.09 —— e — e e e e 0.81
1420 0.46 1672.09 — e e e — e e e 0.81
1425 0.46 1672.09 ————- —— e — —— ——- —_— — 0.80
1430 045 1672.09 —— —_— - — — ——- —_— ——— 0.80
14.35 045 1672.09 —_— e ek e e eaee e 0.79
14.40 045 1672.09 - e — e e e e 0.79
14.45 0.44 1672.08 —— e e e e e e e 0.78
14.50 0.44 1672.08  -—- —— - AU 0.78
1455 043 1672.08 U TP 0.77
1460 0.43 1672.08 —— e e — e e — 0.77
1465 043 1672.08 - — e e U 0.76
1470 0.42 1672.08 -  -—-- — e e o 0.76
1475 0.42 1672.08  ----- — e e mmee e — m—— 0.75
14.80 0.41 1672.08 - T - B — 0.75
1485 041 1672.08 —— - —_— ———— e e e 0.74
1490 0.41 1672.08 —— - ——— e e . 0.74
1495 040 1672.08 e AU 0.73
16.00 0.40 167208 - — e e e e — 0.73
15.05 0.39 1672.08 — - —— e e e — e 0.72
1510 0.39 1672.08 -  -—— —— - — 0.72
1515 039 1572.08 —— e e R — B —. 0.71
1520 0.38 1672.08 —_— - ——— e e e — meaee 0.71
1525 0.38 1672.08 e U, 0.70
1630 0.37 1672.08 —_—— —— — e e e 0.70
1635 0.37 1672.07 -~ - —— e e S 0.69
1540 0.37 1672.07 —_— e — A 0.69
15645 0.36 167207  -—- e e e —— e e 0.68
1550 0.36 1672.07 RIS UV UGS 0.68
1656 0.35 1672.07  -—-- . T — - —— 0.67
1560 0.35 1672.07 —— e e e U 0.67
1565 0.34 1672.07 o= e e — e e e 0.66
1570 0.34 1672.07 - LIS RSO 0.66
1675 0.34 167207  ——— - — — —— eme —_ 0.65
1580 0.33 1672.07 R T —— 0.65
1585 0.33 1672.07 — - - —— e 0.64
1590 0.32 1672.07  -——- S — 0.64
1595 0.32 1672.07 — e e — e e — — 0.63
16.00 0.31 1672.07 — - e — e e 0.63
16.05 0.31 1672.07 ——— - — — e N 0.62
16.10 0.31 1672.07 Y SO 0.62
16.15 0.30 1672.07 - — - — e e — e 0.61
15.20 0.30 1672.07 e —_— e ——— ——— 0.61

Continues on next page...
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Ex. S. Pond Qut Page 3

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CivC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

16.25 0.30 1672.07 - —_— e e e e e e 0.60
16.30 0.30 1672.06 — —— — — — — —— — 0.60
16.35 0.30 167206  -—- —_— e e e e 0.59
16.40 0.30 1672.06 e e T 0.59
16.45 0.30 1672.06 —_— e e— e — e e 0.58
16.50 0.29 1672.06 —— e—— e —— e e e 0.58
16.55 0.29 1672.06 T 0.58
16.60 0.29 1672.06 — e e e e e e e 0.57
16.65 0.29 1672.06 e 0.57
16.70 0.29 1672.06 — e e e e e e 0.56
16.75 0.29 1672.06 — e —— e e e e e 0.56
16.80 0.29 1672.06 — e e e e e e e 0.55
16.85 0.28 1672.06 —_— e e — e e e 0.55
16.90 0.28 1672.06 SN T — m—— e 0.55
16.95 0.28 1672.06 —_— e e e e — e e 0.54
17.00 0.28 1672.06  -—-- — e e e e emeee e 0.54
17.05 028 1672.06  -——- - ———— e e B — 0.53
17.10 0.28 1672.06  --—- B e a— 0.53
1715 0.28 1672.06 —_—— e e — e e e e 0.53
17.20 0.27 1672.06 ——— e et e e emeem e e 0.52
17.25 027 1672.06 ——— e e —_— — e 0.52
17.30 0.27 1672.06 — e e e —— e e e 0.51
17.35 0.27 1672.06 i mmmmm eem e e e meemn aeee- 0.51
17.40 027 1672.05  —- — e e e 0.51
17.45 027 1672.05 el e e 0.50
1750 026 . 1672.05  ——- -~ — —— i e — 0.50
17.55 026 1672.05 i T 0.50
1760 Q25 1672.05 B [ — 0.49
1765 0.26 1672.05 T —— et e e 0.49
17.70 0.26 167205 - - e 0.49
17.75 026 1672.05 —_—— e e e e et — 0.48
1780 0.26 1672.05 . e e e e e — e 0.48
17.85 0.25 1672.05 _ — — U J— 0.47
17.90 025 1672.05 T P 0.47
1795 0.25 1672.05 e e e e e e e 0.47
18.00 0.25 1672.05 - - —_ e e e e e 0.46
18.05 0.25 167205 - - — e e e e e 0.46
1810 025 1672.05 - L S T 0.46

...End



Reservoir Report

Page 1
English
Reservoir No. 1 - Existing South Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1672.00 104,925 0 0
0.50 1672.50 109,200 53,531 53,531
1.00 1673.00 113,500 55,675 109,206
1.50 1673.50 118,000 57,875 167,081
2.00 1674.00 122,000 60,000 227,081
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] I[C] [D]
Rise in = 0.0 0.0 0.0 0.0 CrestlLenft = 0.0 0.0 0.0 0.0
Span in = 0.0 0.0 0.0 0.0 CrestElL.ft = 0.00 000 000 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 0.00 000 000 0.00
invert EI.ft = 0.00 0.00 000 0.00 Eqn. Exp. = 0.00 0.00 000 0.00
Lengrh ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 000 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 000 0.00 0.00
Muiti-Stage = —-- No No No Tailwater Elevation = 0.00 ft
Note: All outfiows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CIvA CivB CIivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 1672.00 --- -— - - -— -— --- - 0.00
0.50 - 53,531 1672.50 - -— -— — - - — - 462
1.06 109,206 1&73.00 -- - - -— - - — -— 29.32
1.50 167,081 167350 — - - — — — - - 87.78
200 227,081 167400 -- - — - -— — - — 181.33



Hydrograph Report

Page 1
English
Hyd. No. 3
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge = 0.91cfs
Storm frequency = 1yrs Time interval = 3 min
Inflow hyd. No. =2 Section type = Triangular
Reach length = 1200.0 ft Channel slope = 3.0%
Manning's n = 0.045 Bottom width = 0.0t
Side slope = 5.0:1 Max. depth = 0.0ft
Rating curve x = 2117 Rating curve m = 1.333
Ave. velocity = 5.83 ft/s Routing coeff. = 0.7368

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time Inflow
(hrs) cfs
12.05 0.69
12.10 0.77
12.15 0.81
12.20 0.84
12.25 0.85
12.30 0.87
12.35 0.88
12.40 0.89
12.45 0.90
12.50 0.90
12.55 0.91
12.60 0.91
12.65 0.91
12.70 0.91
12.75 0.91
12.80 0.91 <<
- 12.85 0.91
12.90 0.91
12.95 0.91
13.00 0.91
13.05 0.91
13.10 0.91
13.15 0.90
13.20 0.90
13.25 0.90
13.30 0.89
13.35 0.89
13.40 0.89
13.45 0.88
13.50 0.88
13.55 0.87
13.60 0.87

Continues on next page...

Outflow

cfs

0.50
0.64
0.74
0.79
0.83
0.85
0.86
0.87
0.89
0.89
0.90
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.90
0.90
0.90
0.89
0.89
0.89
0.88
0.88
0.88

<<

Total Volume = 24,986 cuft



S.to N. Pond Ch. Page 2

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
13.65 0.87 0.87
13.70 0.86 0.87
13.75 0.86 0.86
13.80 0.85 0.86
13.85 0.85 0.85
13.90 0.84 0.85
13.95 0.84 \ 0.84
14.00 0.83 0.84
14.05 0.83 0.83
14.10 0.82 0.83
14.15 0.81 0.82
14.20 0.81 0.82
14.25 0.80 0.81
14.30 0.80 0.81
14.35 0.79 0.80
14.40 0.79 0.79
14.45 0.78 0.79
14.50 0.78 0.78
14.55 0.77 0.78
14.60 0.77 0.77
14.65 0.76 0.77
14.70 0.76 0.76
14.75 0.75 0.76
14.80 0.75 0.75
14.85 2 0.74 0.75
14.90 574 0.74
14.95 0.73 0.74
15.00 0.73 0.73
15.05 0.72 0.73
15.10 0.72 0.72
15.15 0.71 0.72
15.20 - . 0.71 0.71
1525 . 0.70 0.71
15306 .. 0.70 0.70
15.35 0.69 A 0.70
15.40 0.69 0.69
15.45 0.68 0.69
15.50 0.68 0.68
15.55 0.67 0.68
15.60 0.67 0.67
15.65 0.66 0.67
15.70 0.66 0.66
15.75 0.65 0.66
15.80 0.65 0.65
15.85 0.64 0.65
15.90 0.64 0.64
15.95 0.63 0.64
16.00 0.63 0.63
16.05 0.62 0.63

Continues on next page...
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Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
16.10 0.62 0.62
16.15 0.61 0.62
16.20 0.61 0.61
16.25 0.60 0.61
16.30 0.60 0.60
16.35 0.59 0.60
16.40 0.59 0.59
16.45 0.58 0.59
16.50 0.58 0.59
16.55 0.58 0.58
16.60 0.57 0.58
16.65 0.57 0.57
16.70 0.56 0.57
1675 -~ 056 0.56
16.80 0.55 0.56
16.85 0.55 0.56
16.90 0.55 0.55 * ;
16.95 0.54 0.55
17.00 0.54 0.54
17.05 0.53 0.54
17.10 0.53 0.53
17.15 0.53 0.53
17.20 0.52 0.53
17.25 0.52 0.52
17.30 0.51 0.52
17.35 . 0.51 0.52
17.40 0.51 0.51
17.45 0.50 0.51
17.50 0.50 0.50
 17.55 0.50 0.50
1760 0.49 0.50
17.65 0.49 0.49
1770 0.49 0.49
17.75 0.48 0.49
17.8C 0.48 0.48
17.85 = . 047 0.48
17.90 ' 0.47 0.48
17.95 0.47 0.47
18.00 - 0.46 0.47
18.05 : 0.46 0.47
18.10 0.46 0.46
16.15 0.45 0.46

..End



Hydrograph Report Page 1

English
Hyd. No. 4
Ex. N. Pond In
Hydrograph type = SCS Runoff Peak discharge = 7.28 cfs
Storm frequency = 1yrs Time interval = 3 min
Drainage area = 2450 ac Curve number = 71
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 15.7796 min
Total precip. = 2.201in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Total Volume = 32,088 cuft

Hydrograph Discharge Table

Time -- OQutflow

(hrs cfs)
12.00 495
12.05 6.51
1210  7.28 <<
1215 7.05
1220 6.38
12.25 562
1230 476
12.35 3.87
...End



TR55 Tc Worksheet

Page 1

Hyd. No. 4
Ex. N. Pond In
Storm frequency = 1 yrs
Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =30 %
Travel Time .....ccoovvvemeiiiiirnciinninennananns = 8.4 min
Shallow Concentrated Flow
Flow length = 1150 ft
Watercourse slope =40%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel Time ...ccocvveeeeiiiireecceeinrnenescienns = 5.9 min
Channel Flow
Cross section flow area = 12.0 sqft
Wetted perimeter =12.6 ft
Channel slope ' =4.0%
Manning's n-value =~ =0.045
Velocity ' =6.39 fi/s
Flow length = 550.0 ft
Travel Time ....ccocoveverenrirennnns reeeeeans - =1.4 min
Total Travel Time, TC .ccoceevvnrerreennnne. = 15.8 min



Hydrograph Report

Page 1
English
Hyd. No. 5
Ex. N. Pond In
Hydrograph type = Combine Peak discharge = 7.91 cfs
Storm frequency = 1yrs Time interval = 3 min
1st inflow hyd. No. = 3 2nd inflow hyd. No. = 4

Hydrograph Discharge Table

Time 1st Inflow +
(hrs) cfs
12.00 0.35
12.05 0.50
12.10 0.64
12.15 0.74
12.20 0.79
12.28 0.83
12.30 0.85
12.35 0.86
...End

2nd Inflow

cfs

4.95
6.51
7.28 <<
7.05
6.38
562
4.76
3.87

Total Volume = 57,075 cuft

Outflow

cfs

5.30
7.01
7.91 <<
7.79
7.18
6.44
561
473



Hydrograph Report

Page 1
English
Hyd. No. 6
Ex. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 2.33 cfs
Storm frequency = 1yrs Time interval = 3 min
Inflow hyd. No. =5 Reservoir name = Existing North
Max. Elevation = 1638.32 it Max. Storage = 9,573 cuft
Storage Indication method used. Total Volume = 57,075 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CiwvB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1216 7.79 1638.16 e —_— N —_— e 1.19
1220 7.18 1638.20 - e 1.46
1225 6.44 1638.23  —— - -—- —— -—-- — e —— 1.69
12.30 5.61 1638.26 —— e — ——- — e e — 1.87
1235 473 1638.28 ~ ——- — e e —-- -— —_— —— 2.01
12.40 3.91 163829  -—— - — - -—- —_— - — 2.11
1245 3.34 163830 - - - - - — — ——e 2.18
12.50 3.08 1638.30 —_— —— -——-- ————- — — 222
12.55 294 1638.31 —_—— e — — — — — 2.25
1260 2.80 1638.31 -— —_— ——- —_— - — — 2.28
1265 267 1638.31 - —_— e —— - -— ——- -— 2.30
12.70 2.56 1638.32 - - -—-- —_— — — — 2.31
12.76 2.46 1638.32 - — —_— cmm— e —_— 2.32
12.80 2.39 1638.32 —— — —— e —_— — — 2.33
12.85 232 1638.32 << - - — ——— - ———- — ——ee 2.33 <<
1280 227 1638.32 - —_—— e e — ———- ——— - 2.33
1295 223 1638.32 -  —— — —— —ee- — e e 2.32
13.00 219 1638.32 — — e e ——- —— - — 2.32
13.05 2.15 1638.32 - — —— e —-- —— e — 2.31
13.10 2.1 1638.32 —- -—-- —— e e — — - 2.30
13.15 208 1638.31 e -—- —— e — - — e 2.29
13.20 2.04 1638.31 —_— e —- —- — - ameee 2.28
©13.25 2.01 1638.51 —_— ———— e e —— —— 2.27
13.30 1.98 1638.31 - -—— -— — — — e — 2.26
13.35 1.85 1638.31 e ———— e e B 2.25
13.40 1.93 1638.31 —— — — - —— - 2.24
13.45 1.90 1638.30 - e — 2.22
13.50 1.88 1638.30 e — e e —— —— - 2.21
13.55 1.85 1638.30 — —_— - —_—— - ————- — 2.19
1360 1.83 1638.30 -—-- — e - - e -——-- — 2.18
1365 1.80 1638.30 e e e — - — — 2.16
13.70 1.78 1638.29 —— - -— ——- -——- — — — 2.15
13.75 175 1638.29 e e —_— - —— 2.13
13.80 1.73 1638.29  -—— = - — —— e — - 2.11
13.85 1.71 1638.29  -——- -— — ——— — - ——— e 2.10
13.90 1.69 1638.28 —— e e — e e e e 2.08

Continues on next page...
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Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CivC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

163828  -— = - e e e e e 206
163828  —- @ —— —_— O — 204
1638.28 B e 2.03
1638.27 R T 2.01
1638.27 U S T T — 1.99
1638.27 — e e e e e 197
1638.27 - S e 196
1638.27 _ — e - B e— 1.94
1638.26 — e e e e e e e 1.92
1638.26 e e e e e — - 1.90
1638.26 - e —— mmmm e 1.89
163826 - - L 1.87
1638.25 —— e e —— e e e e 1.85
1638.26 - e e e e e —_— 184
1638.25 —— e — - — e e —— 1.82
1638256  —- — —— e e e — 1.80
1638.24 - — e e e —— e 1.79
163824 - @ - e e — e e e 1.77
1638.24 ——— e —— e e e e 1.76
1638.24 - — - S, 174
163824  -——  -—- B 1.73
1638.23 — e e e — 171
1638.23 —— e e e e e 170
163823  —- @ -—- e e e e e e 168
~1638.23 e e e e — SR 167
a 163823 —— - eesse eseee ee——— R ——— —— 1 66

© 163822 @ -—-- —— — — - — — — 1.64
1638.22 - e _—_— e e e 163
1638.22 e e e e e e e e 161
1638.22 PR — 160
1638.22 - - e et e — 159
1638.22 el S T — 1.57
15.55 163821  -—-- —— e e —_— 1.56
15.60 - 1638.21 - - e - e 1.55
1565 1.24 1638.21 — - e — e e 1.53
1570 123 1638.21 e s —— e e e e — 152
1575 1.21 1638.21 — e e e e — 1.51
1580 1.20 163820  -—- — - — - B — 1.50
1585 1.19 1638.20 - e e e e S 1.48
1590 1.18 163820  -—-- —_— e e e e — 1.47
1595 1.17 1638.20 — e —— - — e e — 1.46
16.00 1.16 1638.20 — e emeem e U 1.45
16.05 1.15 163820  —m-- e e eeeem e e — —— 1.43
16.10 1.14 1638.19  —— - e s — 1.42
16.15 1.12 163819  —-- e e e - o 1.41
16.20 1.12 1638.19  -—--- e e e — 1.40
16.25 1.11 1638.19 - — —— — e — —— —— 1.38
16.30 1.10 1638.19 — e —— e e e — e 1.37
16.35 1.09 1638.19 e et e S — —_— 136

13.95
14.00
14.05
14.10
14.15
14.20
1425
14.30
14.35
14.40
14.45
14.50
14.55
14.60
14.65
14.70
1475
14.80
14.85
14.90
14.95
15.00
15.05
15.10
15.15
15.20
15.25
15.30
15.35
15.40
15.45
15.50

DONDDO®

: rowwwwcowwwwwwwAAAAAAAAAtnmmcnmggmtnmmm

RS
NONDOO2LVEOONDOO2NOLPAODODOO2NWN

Continues on next page...
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Ex. N. Pond Out Page 3

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
16.40 1.08 1638.18 -——- — -—— — - —— e —— 1.35
16.45 1.08 1638.18 — —_ — — —— e e —- 1.34
16.50 1.07 1638.18 — — — — —_ — — S 1.32
16.55 1.06 1638.18 — — —_ — —_— —_— — _ 1.31
16.60 1.06 1638.18 — - - — e — e e 1.30
16.65 1.05 1638.18 — - — e e e e e 1.29
16.70 1.04 1638.18 - —— e e e e e e 1.28
16.75 1.04 1638.17 ——— e e e e e e e 1.27
16.80 1.03 1638.17 — —— —_— —_ — — . e 1.26
16.85 1.C3 1638.17 — —_— —— — — ——— — ——— 1.25
16.80 1.02 1638.17 —_— - e —— e e e e 1.24
16.95 1.01 1638.17 — —_ — —_— —_ —_ — —_— 1.23
17.00 1.01 1638.17 - — —— —— — — — ——- 1.22
17.05 1.00 . 1638.17 e —— — 1.21
17.10 0.99 1638.16 — —— —_— - —— ——— —— 1.20
1 7 1 5 099 1638 1 6 ----- ———— ———— semme eee—— —— e — 1 1 9
17.20 0.98 1638.16 —— — e — — — 1.19
17.25 0.98 1638.16 — — — ae— — ————— — — 118
17.30 0.97 1638.16 — —— e — e — c— e 117
...End



Reservoir Report

Page 1
. . English
Reservoir No. 2 - Existing North Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1638.00 28,925 0 0
0.50 1638.50 31,300 15,056 15,056
1.00 1639.00 33,700 16,250 31,306
1.50 1639.50 36,100 17,450 48,756
2.00 1640.00 38,400- 18,625 67,381
2.50 1640.50 43,100 20,375 87,756
3.00 1641.00 47,850 22,738 110,494
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise in =00 0.0 0.0 0.0 Crestlenft = 0.0 0.0 0.0 0.0
Spanin =00 0.0 0.0 0.0 CrestELLft = 0.00 0.00 000 0.00
No.Barreis =0 0 0 0] Weir Coeff. = 0.00 000 000 300
Invert EL.ft = 0.00 0.00 0.00 0.00 Eqgn. Exp. = 0.00 000 000 150
Length ft = 00 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 000 0.00 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.0C 000 000 0.00
Multi-Stage = ---—- No No No Tailwater Elevation = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CIvA CilvB CivC CivD WrA WrB WrC WrD Discharge
ft cufi ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 1638.00 --- - - - - - - -— 0.00
0.50 15,056 1638.50 --- -— - - - - - 3.66
1.00 31,306 1639.00 -—- - - - - - - 22.27
1.50 48,756 1639.50 - - — - — - - - 66.24
200 67,381 1640.00 --- — - - - - - —- 110.62
250 87,756 1640.50 --- - -- -— - ~—- -— 181.58
3.00 110,494 1641.00 - - - -— — - - -— 280.27
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Appendix B-6b
Proposed Conditions
(1, 2, 5,10, 25, 50, and 100-year Storms)
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Proposed 100-year Storm
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B runoff
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O Channel Reach
@ Diversion
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01-14-2000




Hydrograph Summary Report Page 1
. . -]
Hyd. | Hydrograph | Peak Time Time to Volume Retum Inflow Maximum Maximum Hydrograph
No. type flow interval peak period hyd(s) elevation storage description
(origin) (cfs) (min) (min) {cuft) (yrs) (ft) (cuft)
-_
1 SCS Runoff | 38.58 3 717 87,239 100 — —_ —_— Prop. S. Pond In
2 Reach 38.55 3 720 87,239 100 1 _ —_ S.to N. Pond Ch. -
3 SCS Runoff | 62.59 3 723 202,644 100 — — —_ Prop. N. Pond In
4 Combine 100.44 3 723 289,883 100 2+3 —_— —_ Prop. N. Pond In
-
5 Reservoir 18.40 3 747 278,868 100 4 1639.15 130,885 Prop. N. Pond Out
-
-
]
-
-
-
-
-
-
-
-
[ ]
Proj. file: ETECO30F.gpw IDF file: Sample.IDF Run date: 01-14-2000
-




Hydrograph Report

Page 1
English
Hyd. No. 1
Prop. S. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 38.58 cfs
Storm frequency = 100yrs Time interval = 3 min
Drainage area = 11.22 ac Curve number =74
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (T¢c) = 7.7 min
Total precip. = 490in Distribution = Typel ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- OQutflow

(hrs cfs)
11.90  29.80
11.95  38.58 <<
12.00 37.85
...End

Total Volume = 87,239 cuft



D-2

Worksheet 2: Runoff curve number and runoff

Project NYSDEC — ETE LANDFILL By oz Date |4 OcT 3%
Location GAINESVILLE, Wyaming Co. Checked Date
Circle one: Present Developed Soauri FParso
1. Runoff curve number (CN)
Soil name Cover description 1/ Area Product
and CN = of
hydrologic (cover type, treatment, and A N CN x area
group hydrologic condition; o~ 1 [ Eﬂacges
percent impervious; ol | 90Oni”
unconnected/connected impervious 2l ol 0%
(appendix A) area rgtio) Sl el =
Barw -VaLois \»/ooo:) Gooo Conmnmou 70 .07 74.9
GravewY Loam| Open SPace, Gooo Coupman 14 l.40 lo2.6
8-15% “c” | Raap 38 0.35 343
MAR DI - CHarnerY \A/ODDS,G cop CoNDITION 70 0.80 56.0
Swr~LoAM | Jpsu SPALE, Gooo Conomok T4 W32 57,7
4-8% “C Foag 38 0.39 28,
Jue- TotaL Oresvre (_.SOL)'H‘) OF RoN}) 533
Bati -VaLois Wooos | Fair ConpiTion 73 0.7 19.7
GRAVELLN LOAM | BRUsU . WEEDS. Gracs »Fair Conoimok | 70 2.25 1575
g-\s% "L Roan a8 0.2C 2 (.6
BaTh -VaALOIS Meaoow ( Disturasd ARen / T 3.5 2237
Grave. { LoAm PormMeR SawTa Fhap
\IC.II
Sue-Taral Onsi (_NORTH or Roﬂ.o) & 8>
Y yse only one CN source per line. Totals = 11.22 8L7.2
; 27. ‘
CN (weighted) = total product 8272 _ 7393 Use CN = 74
total area gz —— 3
2. Runoff
Storm #1 Storm #2 Storm #3
Frequency eceeececscescecesccncssosnssscnses YT
Rainfall’ P(24—h0ur) LI IR A B RO I AR I B I Y in
Runoff, Q o000 sscsscssssssssss st in

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2~4.)

(210-VI-TR-55, Second Ed., June 1986)
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TR55 Tc Worksheet

Page 1

Hyd. No. 1

Prop. S. Pond In
Storm frequency = 100 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =250in
Land slope =50 %
Travel Time ....cccccceviivecniciinicscnnennennens

Shallow Concentrated Flow

Flow length = 200 ft
Watercourse slope =10.0%
Surface description = Unpaved
Average velocity =5.10 ft/s
Travel TiMe .....ccovmvecvcimmriiiiiemevnicsnnnns

Channel Flow

Cross section flow area = 3.0 sqft
Wetted perimeter =6.3ft
Channel slope =7.0%
Manning's n-value =0.035
Velocity = 6.85 ft/s
Flow length =100.0 ft
Travel TiMe ...oooeceveiiiirieiserriennccennnneeas

Total Travel Time, TC ..ccooevveveerrrnnnnnnne

= 6.9 min

= 0.7 min



Hydrograph Report

Page 1
English
Hyd. No. 2
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge @ = 38.55 cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. =1 Section type = Triangular
Reach length = 1250.0 ft Channel slope = 3.0%
Manning's n = 0.045 Bottom width = 0.0t
Side slope = 3.0:1 Max. depth = 0.0ft
Rating curve x = 2.510 Rating curve m = 1.333
Ave. velocity = 10.33 fi/s Routing coeff. = 0.9959

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time
(hrs)
11.95

12.00
12.05

...End

Inflow Outflow
cfs cfs
38.58 << 29.76
37.85 38.55 <<
26.89 37.85

Total Volume = 87,239 cuft



Hydrograph Report

Page 1
English
Hyd. No. 3
Prop. N. Pond In
Hydrograph type = SCS Runoff Peak discharge = 62.59 cfs
Storm frequency = 100 yrs Time interval = 3 min
Drainage area = 24.58 ac Curve number =73
Basin Slope = 00% Hydraulic length = 0O ft
Tc method = TR55 Time of conc. (Tc) = 15.7796 min
Total precip. = 490in Distribution = Typelll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs

12.00
12.05
12.10
12.15
12.20

...End

cfs)

55.94
62.59 <<
62.46
56.07
47 .44

Total Volume = 202,644 cuft



Worksheet 2: Runoff curve number and runoff

Project NYSDEC = ETE LANDFILL By _dlg Date |4 0TS
)

Location _GamesviLie, Wyomie Co. Checked Date

Circle one: Present Developed Norm Honun

1. Runoff curve number (CN)

Soil name Cover description 1/ Area Product

and CN = of
hydrologic (cover type, treatment, and Y | < CN x area
u group hydrologic condition; o~ ) 1 [Bacres
< percent impervious; o| O Y|0Owi®
'S unconnected/connected impervious 2 o] w|O%
G | (appendix A) area ratio) L el s
v | Avoen Muek V\/oons' Gooo ConoiTioN 77 0.2y 22.3
Lot Loam Brusk, Weeos, Grass -Goon Conormon | 73 2.46 179.b
o, ) )
, 0-3% D
E[PAm —VaLols | OPen SPace Geooo (onpiTion 74 .32 37.7
A GRrAvELY LoAn [ Roap 98 a.0% 3.8
U|8-1s8Z ¢~
< Marom- Qivwery| Brosd | WEEDS, Gress - Goon Cane mof 65 6.14 | 399,

Swr Loam, | Roap 58 .37 36.%

2-8°% '

ALoen Muexy | Wooos - Gooo Conbimon 77 2.07 1559.5
—|2wr Loan | MEnoow (DisTuBRED AReH) 78 0.2 o.4
N|O0-2% R
M [BariValars | Woops - Fair  ConNdDiTion 10 1,81 126.7
v |Geava Low| BRosw Werps Grass — Fawk Conomop 70 |.25 87.5
< |-8=15% C” | Powp 28 139 156.2

Meapow (DisTursep Area) T 132 | 5/9.7

n
Z
(®)]

1/ yse only one CN source per line. Totals = 24.586 4773'8

!, 778,
CN (weighted) = total product _ % 76 8= 72,37  Use CN = 73
total area 74.58 —
2. Runoff
Storm #1 Storm #2 Storm #3

D-2

Frequency esececessccocsccsscasccnssassssese YT
Rainfall, P (24"1’1011[‘) 800800 accsssrsene in
Runoff, Q Secsecsscoeressessensssssssssees in

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

(210-VI-TR-55, Second Ed., June 1986)
&




TR55 Tc Worksheet

Page 1

Hyd. No. 3

Prop. N. Pond In
Storm frequency = 100 yrs

Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =250in
Land slope =3.0 %
Travel Time ...cccooccceeiiinenreenreceenninnsnn.

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse siope =40%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel Time .....ceveiiiiinecicccnnnneciiinnn,

Channel Flow

Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft
Channel slope ' =40%
Manning's n-value = 0.045
Velocity = 6.39 ft/s
Flow length = 550.0 ft

Travel Time .....ccceeeeiiviiieeiinniiennnciieenns ‘

Total Travel Time, TC werveveevreeeessrnns,

= 8.4 min

= 5.9 min



Hydrograph Report Page 1

English
Hyd. No. 4
Prop. N. Pond In
Hydrograph type = Combine Peak discharge = = 100.44 cfs
Storm frequency = 100 yrs Time interval = 3 min
1st inflow hyd. No. = 2 2nd inflow hyd. No. = 3

Total Volume = 289,883 cuft

Hydrograph Discharge Table

Time 1stInflow + 2nd Inflow = Outflow
(hrs) cfs cfs cfs
12.00 38.55 << 55.94 94.48
12.05 37.85 62.59 << 100.44 <<
12.10 26.93 62.46 89.39
...End

lo



Hydrograph Report

Page 1
English
Hyd. No. 5
Prop. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 18.40 cfs
Storm frequency = 100 yrs Time interval = 3 min
Inflow hyd. No. =4 Reservoir name = Proposed North
Max. Elevation = 1639.15 ft Max. Storage = 130,885 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time
(hrs)

12.25
12.30
12.35
12.40
12.45
12.50
12.55
12.60
12.65
12.70
12.75
12.80
12.85
12.90
12.95
13.00
13.05

...End

Inflow
cfs

45.06
36.43
28.54
22.07
17.89
15.85
14.58
13.36
12.32
11.48
10.83
10.30
9.86

9.48

9.14

8.83

8.53

Elevation

ft

1639.01
1639.08
1639.12
1639.15
1639.15 <<
1639.15
1639.14
1639.13
1639.11
1639.10
1639.09
1639.07
1639.05
1639.04
1639.02
1639.01
1638.99

CivA
cfs

CivB
cfs

Wr A
cfs

14.34
15.63
16.46
16.86
16.95
16.87
16.71
16.50
16.25
15.98
15.70
15.42
15.13
14.84
14.55
14.27
14.00

WrB
cfs

0.08
0.62
1.10
1.38
1.45
1.39
1.28
1.13
0.95
0.76
0.65
0.53
0.41
0.29
0.17
0.05

n

Total Volume = 278,868 cuft

WrC
cfs

WrD Outflow

cfs

cfs

14.42
16.25
17.56
18.25
18.40 <<
18.26
17.99
17.63
17.21
16.73
16.35
15.95
15.54
15.13
14.73
14.33
14.00



Reservoir Report

Page 1
English
Reservoir No. 2 - Proposed North Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1637.00 57,810 0 0
1.00 1638.00 60,580 59,195 59,195
2.00 1639.00 63,405 61,993 121,188
3.00 1640.00 66,230 64,818 186,005
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [Al [B] [C] [D]
Rise in = 00 0.0 0.0 0.0 CrestLenft = 1.0 8.0 0.0 0.0
Spanin = 00 0.0 0.0 0.0 CrestEl. ft = 1637.00 1639.000.00 0.00
No.Barrels = 0 0 0 0 Weir Coeff. = 250 300 300 3.00
Invert El. ft = 0.00 000 000 0.00 Eqn. Exp. = 250 150 150 1.50
Length ft = 00 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 000 0.00
N-Value = 013 .013 .000 .000
Orif. Coeff. - N.60 060 000 000
Muiti-Stage o p— No No No Tailwater Elevation = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CivA CilvB CIvC CivD WrA WrB WrC WrD Discharge
ft suft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 0 1637.00 - — e - 000 000 - @ - 0.00
0.10 5,920 163710 —- - --- -— 001 000 - — 0.01
020 11,839 1637.20 — - - 0.04 000 -- - 0.04
030 17,759 1637.30 - - - 012 000 - — 0.12
0.40 23,678 1637.40 - - - - 025 000 -- - 0.25
0.50 29,598 1637.50 - - -— - 044 000 - - 0.44
0.60 35517 163760 — - -— - 070 000 - --- 0.70
0.70 41,437 1637.70  --- —-- 102 000 - -— 1.02
0.80 47,356 1637.80 - - -— --- 143 000 -- - 1.43
090 53,276 1637.90 - - --- - 192 000 - --- 1.92
1.00 59,195 1638.00 --- -—- — 250 000 - -— 2.50

Continues on next page...



Proposed North Pond Page 2
Stage / Storage / Discharge Table

Stage Storage Elevation CIvA ClvB CIvC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.10 65,394 1638.10 - - — -— 3.17 000 - - 3.17
120 71,594 1638.20 --- - — - 394 000 - - 3.94
1.30 77,793 1638.30  --- - -— - 482 000 —- - 4.82
140 83,992 163840 -- — - — 580 000 - -— 5.80
150 90,191 163850 - —_ — — 68 000 — - 6.89
160 96,391 163860 --—- - — — 809 000 -— — 8.09
1.70 102,590 1638.70 --- - -— - 942 000 — - 9.42
1.80 108,789 163880 --—- -— - - 1086 000 -- - 10.86
1.90 114988 163890 --- - - — 1244 000 - - 12.44
200 121,188 1639.00 --- - - - 1414 000 - - 14.14
2106 127669 1639.10 -- - — -— 1598 076 - — 16.73
220 134151 163920 -—- - —- -- 1795 215 - - 20.09
230 140,633 1639.30 -- - - - 2006 394 —- - 24.00
240 147,115 1639.40 — -— -— — 2231 607 - - 28.38
250 153,596 1639.50 —- - —- - 2470 848 -~ - 33.18
260 160,078 1639.60 —- -— - -— 2725 1115 - —— 38.40
270 166,560 1639.70 -- -— 2994 1405 -- -—- 43.99
280 173,042 163980 - -— — — 3279 1717 - - 49.96
290 173,523 163990 -- -— - - 35.80 2048 -— - 56.28
300 186,005 1640.00 - - — — 38.97 2400 --- - 62.97






Proposed 50-year Storm
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Hydrograph Summary Report Page *

-]

Hyd. | Hydrograph | Peak Time Time to Volume Retumn Inflow Maximum Maximum Hydrograph

No. type flow interval peak period hyd(s) elevation storage description

(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft)

-

1 SCS Runoff | 34.53 3 717 78,259 50 — — —_— Prop. S. Pond In

2 Reach 34,35 3 720 78,258 50 1 — _— S.to N. Pond Ch, -

3 SCS Runoff | 55.76 3 726 181,397 50 — —_ —_— Prop. N. Pond In

4 Combine 89.75 3 723 259,655 50 2+3 — _— Prop. N. Pond in
-y

5 Reservoir 13.49 3 753 248,673 50 4 1638.96 118,832 Prop. N. Pond Out
-
-
-
-
-
-
-
-
]
-
-
-

Proj. file: ETESO30F.gpw IDF file: Sample.IDF Run date: 01-14-2000
-



Hydrograph Report

Page 1
English
Hyd. No. 1
Prop. S. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 34.53 cfs
Storm frequency = 50 yrs Time interval = 3 min
Drainage area = 11.22 ac Curve number = 74
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (T¢) = 7.7 min
Total precip. = 4.60in Distribution = Typel ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
11.90 26.50
11.95 34.53 <<
12.00 34.03
...End

Total Volume = 78,259 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Prop. S. Pond In
Storm frequency = 50 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =50 %
Travel Time ...cccvvreeeemcrrinieeccnniicieeenns

Shallow Concentrated Flow

Flow length = 200 ft
Watercourse slope =10.0 %
Surface description = Unpaved
Average velocity =5.10 ft/s
Travel Time ....ccccovveirrecicicninniiinneennenens

Channel Flow
Cross section flow area = 3.0 sqft

Wetted perimeter =6.3ft
Channel slope =7.0%
Manning's n-value =0.035
Velocity =6.85 ft/s
Flow length =100.0 ft

Travel TIMe ..oceivviiecieieensenaeemeeeensnnss

Total Travel Time, TC ...ccvvverrreveerennn.

= 6.9 min

= 0.7 min



Hydrograph Report

Page 1
English
Hyd. No. 2
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge @ = 34.35 cfs
Storm frequency = 50 yrs Time interval = 3 min
Inflow hyd. No. = 1 Section type = Triangular
Reach length = 1250.0 ft Channel slope = 3.0%
Manning's n = 0.045 Bottom width = 0.0ft
Side slope = 3.0:1 Max. depth = 0.0ft
Rating curve x = 2.510 Rating curve m = 1.333
Ave. velocity = 9.96 ft/s Routing coeff. = 0.9778

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
11.95 34.53 << 26.31
12.00 34.03 34.35 <<
12.05 24.25 34.04
...End

Total Volume = 78,258 cuft



Hydrograph Report

Page 1
English
Hyd. No. 3
Prop. N. Pond In
Hydrograph type = SCS Runoff Peak discharge = 55.76 cfs
Storm frequency = 50 yrs Time interval = 3 min
Drainage area = 24.58 ac Curve number =73
Basin Slope = 00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (T¢) = 15.7796 min
Total precip. = 4.60in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

1200
12.056
12.10
12.15
12.20

...End

cfs)

49.60
55.71
55.76 <<
50.16
42.52

Total Volume = 181,397 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 3

Prop. N. Pond In
Storm frequency = 50 yrs

Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =30 %
Travel Time ....oceiiiiincccinrreeeeneens

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =40%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel Time ...cccoiiviiiicinireccinenee

Channel Flow

Cross section flow area = 12.0 sqft
Wetted perimeter =12.6 ft
Channel slope =40%
Manning's n-value = 0.045
Velocity = 6.39 fi/s
Flow length = 550.0 ft
Travel Time ......cooviiiirimiiiininreeneieinnns

Total Travel Time, TC cccccvvereeiireenninnnee

= 8.4 min

= 5.9 min



Hydrograph Report Page 1

English
Hyd. No. 4
Prop. N. Pond In
Hydrograph type = Combine Peak discharge @ = 89.75cfs
Storm frequency = 50 yrs Time interval = 3 min
1st inflow hyd. No. = 2 2nd inflow hyd. No.= 3

Total Volume = 259,655 cuft

Hydrograph Discharge Table

Time 1stinflow + 2nd Inflow = Outflow
(hrs) cfs cfs cfs
12.00 34.35 << 4960 83.95
12.05 34.04 5571 89.75 <<
12.10 24.47 55.76 << 80.23
...End



Hydrograph Report

Page 1
English
Hyd. No. §
Prop. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 13.49 cfs
Storm frequency = 50 yrs Time interval = 3 min
Inflow hyd. No. = 4 Reservoir name = Proposed North
Max. Elevation = 1638.96 ft Max. Storage = 118,832 cuft

Storage indication method used.

Hydrograph Discharge Table

Time
(hrs)

12.25
12.30
12.35
12.40
12.45
12.50
12.55
12.60
12.65
12.70
12.75
12.80
12.85
12.90
12.95
13.00
13.056
13.10
13.15

13.20

13.23

13.30
13.35
13.40
13.45
13.50

..Erd

Inflow

cfs

40.57
32.85
25.79
19.99
16.22
14.39
1323
12.14
11.19
10.43
9.84
9.36
8.96
8.62
3.31
2.03
7.76

- 7.50

7.25
7.04
6.85
6.67
6.50
8.34
6.19
6.04

Elevation

ft

1638.79
1638.86
1638.91
1638.94
1638.96
1638.96
1638.96
1638.96
1638.95
1638.95
1638.94
1638.93
1638.92
1638.91
1638.90
1638.88
1638.87
1638.86
1638.85
1638.83
1638.82
1638.81
1638.80
1638.78
1638.77
1638.76

<<

CivA
cfs

CivC

cfs

Wr A
cfs

10.71
11.85
12.65
13.14
13.39
13.48
13.49
13.45
13.37
13.24
13.10
12.92
12.74
12.55
12.36
12.17
11.98
11.79
11.59
11.39
11.19
11.00
10.80
10.62
10.45
©10.27

Total Volume = 248,673 cuft

WrD Outflow
cfs cfs
— 10.71
— 11.85
——— 12.65
— 12.15
—_ 13.39
— 13.48
S 13.49 <<
— 13.45
----- 13.37
—— 13.24
e 13.09
——— 12.93
—— 12.74
— 12.55
—— 12.36
----- 12.17
----- 11.98
—— 11.79
— 11.59
——— 11.39
----- 11.19
----- 11.00
...... .10.80
——— - 10.62
—— 10.45
----- 10.27



Reservoir Report Page 1

English

Reservoir No. 2 - Proposed North Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1637.00 57,810 0 0
1.00 1638.00 60,580 59,195 59,195
2.00 1639.00 63,405 61,993 121,188
3.00 1640.00 66,230 64,818 186,005
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]
Rise in = 0.0 0.0 0.0 0.0 CrestLenft = 1.0 8.0 0.0 0.0
Span in = 00 0.0 00 0.0 CrestElLft = 1637.00 1639.000.00 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 250 3.00 300 300
InvertEl.ft = 0.00 000 0.00 0.00 Eqn. Exp. = 250 1.50 150 1.50
Length ft = 00 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 000 0.00 0.00
N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.60 060 0.00 0.00
Multi-Stage = --— No No No Tailwater Elevation = 0.00 ft

Note: All outfiows have been analyzed under intet and outiet contral.

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CIvC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 1637.00 - -— - - 000 000 -- — 0.00
1.00 59,195 163800 --- -— - ~-- 2.50 0.Co -— - 2.50
2.00 121,188 1639.00 --- - - -— 14.14 0.00 -— —_ 14.14
3.00 186,005 164000 --- — - -— 3897 2400 --- - 62.97

1D
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Hydrograph Summary Report Page *

-

Hyd. | Hydrograph | Peak Time Time to Volume Return Inflow Maximum Maximum Hydrograph

No. type flow interval peak period hyd(s) elevation storage description

(origin) (cfs) {min) (min) (cuft) (yrs) (ft) (cuft)

1 SCS Runoff | 29.25 3 717 66,614 25 — _— —_— Prop. S. Pond In

2 Reach 29.03 3 723 66,614 25 1 _— _— S. to N. Pond Ch. -

3 SCS Runoff | 47.04 3 726 153,896 25 — — —_ Prop. N. Pond In

4 Combine 75.80 3 723 220,510 25 2+3 —_ —_— Prop. N. Pond In
-

5 Reservoir 9.37 3 762 209,578 25 4 1638.70 102,346 Prop. N. Pond Out
-

\
-
-
-
-
-
-
-
-
-
-
L -

Proj. file: ETE2530F.gpw IDF file: Sample.IDF Run date: 01-14-2000

-




Hydrograph Report

Page 1
English
Hyd. No. 1
Prop. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = 29.25cfs
Storm frequency = 25yrs Time interval = 3 min
Drainage area = 11.22 ac Curve number = 74
Basin Slope = 00% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 7.7 min
Total precip. = 4.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
1190  22.21
1195 29.25<<
1200  29.04
...End

Total Volume = 66,614 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Prop. S. Pond In
Storm frequency = 25 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =250 in
Land slope =50 %
Travel Time .....coovveecennniiiinnnineeccsinineees

Shallow Concentrated Flow

Flow length = 200 ft
Watercourse slope =10.0 %
Surface description = Unpaved
Average velocity =5.10 ft/s
Travel Time ......ccvvvveeeeciiininieceniiiineees

Channel Flow

Cross section flow area = 3.0 sqft
Wetted perimeter =6.3ft
Channel slope =7.0%
Manning's n-value =0.035
Velocity = 6.85 ft/s
Flow length =100.0 ft
Travel Time ......ccoovveviiiirerrrirrreeeeeccnenes

Total Travel Time, TC .c..ccccovvvrmmunnnnnne

= 6.9 min

= 0.7 min



Hydrograph Report

Page 1
English
Hyd. No. 2
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge = 29.03 cfs
Storm frequency = 25yrs Time interval = 3 min
Inflow hyd. No. = 1 Section type = Triangular
Reach length = 1250.C ft Channel slope = 3.0%
Manning's n = 0.045 Bottom width = 0.0ft
Side slope = 3.0:1 Max. depth = 00ft
Rating curve x = 2510 Rating curve m = 1.333
Ave. velocity = 9.44 ft/s Routing coeff. = 0.9510

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time
(hrs)
11.95

12.00
12.05

...End

Inflow

cfs

Outflow

29.25 <<

29.04
20.79

cfs

21.84
28.89
29.03 <<

Total Volume = 66,614 cuft



Hydrograph Report

Page 1
English
Hyd. No. 3
Prop. N. Pond In
Hydrograph type = SCS Runoff Peak discharge = 47.04 cfs
Storm frequency = 25yrs Time interval = 3 min
Drainage area = 2458 ac Curve number =73
Basin Slope =00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 15.7796 min
Total precip. = 4.20in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs

12.00
12.05
12.10
12.15
12.20

...End

cfs)

41.38
46.77
47.04 <<
42.46
36.11

Totat Volume = 153,896 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 3

Prop. N. Pond In
Storm frequency = 25 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =250in
Land slope =3.0 %
Travel Time .......cveecciiiiiriiiiincrcninns

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =40%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel Time ....ccoccceiiiiiiininircineeesenennann,

Channel Flow

Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft
Channel slope =4.0%
Manning's n-value = 0.045
Velocity =6.39 f/s
Flow length = 550.0 ft
Travel Time ...

Total Travel Time, TC .....oovevvvreennnnnnees

= 8.4 min

= 5.9 min



Hydrograph Report Page 1

English
Hyd. No. 4
Prop. N. Pond In
Hydrograph type = Combine Peak discharge = 75.80 cfs
Storm frequency = 25 yrs Time interval = 3 min
1st inflow hyd. No. = 2 2nd inflow hyd. No. = 3

Total Volume = 220,510 cuft

Hydrograph Discharge Table

Time 1stInflow + 2nd Inflow = Outflow
(hrs) cfs cfs cfs
12.00 28.89 41.38 70.27
12.05 29.03 << 46.77 75.80 <<
12.10 21.19 47.04 << 68.23
...End



Hydrograph Report

Page 1
English
Hyd. No. §
Prop. N. Pond Out ‘
Hydrograph type = Reservoir Peak discharge = 9.37 cfs
Storm frequency = 25 yrs Time interval = 3 min
Inflow hyd. No. =4 Reservoir name = Proposed North
Max. Elevation = 1638.70 ft Max. Storage = 102,346 cuft
Storage Indication method used. Total Volume = 209,578 cuft

Hydrograph Discharge Table

Tinie Inflow Elevation CivA CivB ClvC CivD WrA WrB WrC WrD Outflow

(hrs} cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
12.30 28.15 1638.57 —_— - - -~ 770 —— -—--- — 7.70
12.35 22.18 1638.62 - — - - 832 -—- — -——- 8.32
1240 17.25 1638.65 — -— —— - 875 —- ——— — 8.75
1245 1403 1638.67 —_— —— - 901 -— — -— 9.01
1250 12.45 163868  -—- -—- — 917 - e — 917
1255 11.46 163869 - - -— — 927 - —_— - 9.27
1260 10.52 1638.69 —— e - —— 934 —- —_ — 9.34
1265 9.70 1638.70 << ~—- —_—— | ———- 937 - - — 9.37
1270 9.04 1638.70 << ~emme - — e 937 —- ———ee -— 9.37 <<
1275 8.54 1638.69 ——— e -~ 934 — -— - 9.34
12.80 8.12 1638.69 - _mm—m e seeem 931 - e -— 9.31
1285 7.78 1638.69 - —_—— e e 925  —- ——— e 9.25
1290 7.48 1638.68 e —— - - 919 —— e 9.19
1295 7.22 1638.68  -—- —_— —~— 912 —- — —_— 9.12
13.00 .98 1638.67 —_— —_ — 9.05 —-- — - 9.05
13.05 €74 1638.67 — e —— 897 e e e 8.96
13.10 ©&.52 1638.66 — ———— - 888 ——- @ - 8.88
13.15 - 6.31 1638.65 —— - -— -— 878 —— ——-- 8.78
13.20 6.12 1638.64 - ——— - —— 869 - — —_ 8.69
13.26° 595 163864 - @ o e 8589 - — -— 8.53
13.30 580 1638.63 — e -—-- —— 848 — - -— . 848
13.35 5.6¢ 1638.62 - - wes-  —-—- 838 —— e — 8.38
1340 552 163861  ~— - m—— e . .827 - — 7 .328
1345 539 163861  -—- —— et e 817 —— = e - 8.17
13.50 526 163860 W -~ @ —— - — 3.06 —-- —— 8.06
13.55 513 1638.59  -—- —— e e ‘7.97 - -—-- -— 7.97
1380 5.00 1638.58 ———— — - - 787 — - - 7.87
13.65 4.88 1638.57 —_— e e 776 - -— — 7.76
13.706 4.76 1638.56 ——— — — - 766 @ —- @ — 7.66
13.75 466 1638.56 —_——— e e e 756 ———— — 7.55
13.80° 4.55 1638.56 s e e 7.46  -—-- —— - 7.46
13.85 445 1638.54 —— —— - 7.38 —_ -—— 7.36
1396 4.35 1638.53 —— e e ——-- 726 —- —— - 7.26
13.95 4.26 1638.52 -~ - e e 745 - ——— 7.15
1400  4.16 1638.51 ———— e - 705 —— - 7.05
End



Reservoir Report

Page 1
. English
Reservoir No. 2 - Proposed North Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1637.00 57,810 0 0
1.00 1638.00 60,580 59,195 59,195
2.00 1639.00 63,405 61,993 121,188
3.00 1640.00 66,230 64,818 186,005
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise in = 0.0 0.0 0.0 0.0 CrestLenft = 1.0 8.0 0.0 0.0
Span in = 00 0.0 0.0 0.0 CrestElL ft = 1637.00 1639.000.00 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 250 300 3.00 300
Invert EL. ft = 0.00 0.00 0.00 0.00 Eqn. Exp. = 2.50 1.50 150 1.50
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 000 000 0.00
N-Value = .013 013  .000 .000
Orif. Coeff. = 0.60 060 000 0.00
Multi-Stage = —-- No No No Tailwater Elevation = 0.00 ft
Note: All outflows have been analyzed under inlet and outiet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CIvA CivB CIivC ClvD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 1637.00 - - -— - 0.00 000 - — 0.00
1.00 55,195 1638.00 - - - -— 250 000 - - 2.50
200 121,188 1639.00 --- - — 1414 000  --- - 14.14
3.00 186,005 1640.00 -- - - - 38.97 2400 -- - 62.97
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Hydrograph Summary Report Page 1
— T -]
Hyd. | Hydrograph | Peak Time Time to Volume Retum Inflow Maximum Maximum Hydrograph
No. type flow interval peak period hyd(s) elevation storage description
(origin) (cfs) (min) (min) {cuft) (yrs) (ft) (cuft)
—
1 SCS Runoff | 21.80 3 720 49,997 10 — —_— —_— Prop. S. Pond In
2 Reach 21.73 3 723 49,996 10 1 — —_— S.to N. Pond Ch. -
3 SCS Runoff | 34.52 3 726 114,772 10 — — —_ Prop. N. Pond In
4 Combine 55.72 3 723 164,768 10 2+3 —_ e — Prop. N. Pond In
-
5 Reservoir 4.99 3 789 153,933 10 4 1638.32 78,893 Prop. N. Pond Out
-
-
-
-
-
L]
-
-
-
-
-
-
|
Proj. file: ETE1030F.gpw IDF file: Sample.IDF Run date: 01-14-2000 ’
— -



Hydrograph Report

Page 1
English
Hyd. No. 1
Prop. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = 21.80 cfs
Storm frequency = 10yrs Time interval = 3 min
Drainage area = 11.22 ac Curve number = 74
Basin Slope =00% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 7.7 min
Total precip. = 3.60in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

11.95 21.65
12.00 21.80 <<

...End

Total Volume = 49,957 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Prop. S. Pond In
Storm frequency = 10 yrs

Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =50 %
Travel TiMe ....ccoovviviireeiiiinereee

Shallow Concentrated Flow

Flow length = 200 ft
Watercourse slope =10.0%
Surface description = Unpaved
Average velocity =5.10 ft/s
Travel Time ....cccccvvvvveeviniiinnenreesennneeees

Channel Flow
Cross section flow area = 3.0 sqft

Wetted perimeter = 6.3 ft
Channel slope =70%
Manning's n-value =0.035
Velocity = 6.85 ft/s
Flow length = 100.0 ft

Travel Time .cocoveeiveiieieeiricsireecrereceneee

Total Travel Time, TC ....ccoeveeverveennreen

= 6.9 min

= 0.7 min



Hydrograph Report

Page 1
English
Hyd. No. 2
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge = 21.73 cfs
Storm frequency = 10 yrs Time interval = 3 min
Inflow hyd. No. =1 Section type = Triangular
Reach length = 1250.0 ft Channel slope = 3.0%
Manning's n = 0.045 Bottom width = 0.0ft
Side slope = 3.0:1 Max. depth = 0.0 ft
Rating curve x = 2.510 Rating curve m = 1.333
Ave. velocity = 8.58 ft/s Routing coeff. = 0.9035

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time
(hrs)
12.00

12.05
12.10

...End

Inflow Outflow
cfs cfs
21.80 << 21.06
15.76 21.73 <<
8.92 16.34

Total Volume = 49,996 cuft



Hydrograph Report

Page 1
English
Hyd. No. 3
Prop. N. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 34.52 cfs
Storm frequency = 10yrs Time interval = 3 min
Drainage area = 24.58 ac Curve number =73
Basin Slope = 00% Hydraulic length = 0 ft
Tc method = TRS55 Time of conc. (Tc) = 15.7796 min
Total precip. = 3.60in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

12.00
12.05
12.10
12.15
12.20

...End

cfs)

29.68
33.99
34.52 <<
31.38
26.85

Total Volume = 114,772 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 3

Prop. N. Pond In
Storm frequency = 10 yrs

Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =3.0 %
Travel Time .....c.covvveiviiinicisnnicnnanes

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =40%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel Time ....ccviveciiemiicsinniinecciinnnen

Channel Flow

Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft
Channel slope =4.0%
Manning's n-value =0.045
Velocity = 6.39 ft/s
Flow length = 550.0 ft
Travel TiMe .....oooiieeiiiiiieeiiicerrceeeeees

Total Travel Time, TC .coecvvevrrerreeeeennens

= 8.4 min

= 5.9 min



Hydrograph Report Page 1

English
Hyd. No. 4
Prop. N. Pond In
Hydrograph type = Combine Peak discharge @ = 55.72 cfs
Storm frequency = 10 yrs Time interval = 3 min
1st inflow hyd. No. = 2 2nd inflow hyd. No. = 3

Total Volume = 164,768 cuft

Hydrograph Discharge Table

Time 1stinflow + 2nd Inflow = Outflow
(hrs) cfs cfs cfs
12.00 21.06 29.68 50.73
12.05 21.73 << 33.99 55.72 <<
12.10 16.34 34.52 << 50.85
...End



Hydrograph Report

Page 1
English
Hyd. No. 5
Prop. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 4.99cfs
Storm frequency = 10yrs Time interval = 3 min
Inflow hyd. No. = 4 Reservoir name = Proposed North
Max. Elevation = 1638.32 f Max. Storage = 78,893 cuft
Storage Indication method used. Total Volume = 153,933 cuft

Hydrograph Discharge Table

Time inflow Elevation CilvA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs; cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
12.35 16.92 1638.18 _ — — e 380 — @ e — 3.80
1240 13.24 1638.21 — ———- — — 406 - —— —— 4.06
12.45 1C.81 1638.24 — ——— - ——— 426  —— — — 4.26
12.50 9.62 1638.25 —_ — ——— 441 —- — e 4.41
1255 8.86 1638.27  -— - —— - 453 —- ——— — 4:53
1260 8.14 1638.28 — —_ —— ———- 463 - —— ——— 463
1265 7.51 1638.29 — —_ —— —_— 471  —- - ——— 471
1270 7.01 1638.30 - — —_— - 477 - — — 478
12.75 6.62 1638.30 -— — ———— - 483 ——- -— ———- 4.83
12.80 6.30 1638.31 — — e - 487 —-- ——— — 487
12.85 6.04 1638.31  -——- — - wen 491 e ———- — 4.91
1290 5.81 1638.31 —— -——-- —— - 494 —- -—- ————- 494
12.95 5.61 1638.31 - -—— —_—— 496 - — — 4.96
13.00 5423 1638.32 -—— ——— — -— 498 —- — — 498
13.05 525 1638.32 — — —— — 499 e e e 4.99
13.10 5.07 1638.32 << —~- —_— e —— 499 - - — 4.99
13.15 4.©1 1638.32 << - - — 499 e e e 499 <<
13.20 - 4.77 1638.32 — ——— —_— - 499 - — - 4.99
1325 464 1638.32 — —_ — —— 498 - — - 498
13.30 452 163832 - - - —— 497  —-- - 497
13.35 441 1638.31 —— — e e 495 - —— - . 495
13.40 4.21 1638.31 e e e 494 e e e 4.94
13.45 4.21 1638.31 - — —— .. 492 —— C 492
13.50 4.10 1638.31 —_ —_— ———- — 490 - -— - 7490
13.55 4.00 1638.31 — — - — 487 - — 487
13.60 3.91 1638.30 —_— —- - 485 @ e - 4.85
1385 3.81 1638.30 —— e me——n —— 482 ——- —— e 4.82
1370 3.72 1638.30 — -—— — —— 479 —— — e 479
1375 364 1638.29 - — ——— — 476  -—- -— o 476
13.80 356 1638.29 -— — —— - 474 - -— — 474
1385 349 1638.29 -— — —— — 471 — - 471
13.90  2.41 163828  -—-- —_— — 467 - —— —— 4.67
13.85 333 1638.28 ——-- ——- — — 484 - — — 464
1400 G526 1638.28 - — e — 461 - — — 461
14.05 319 1638.27 ———— —— e ————- 457 - — mm 457

1440 312 163827 oo e e e 454 s w454

Continues on next page...



Prop. N. Pond Out Page 2
Hydrograph Discharge Table

Time Inflow Elevation CivA ClvB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
14,15 3.06 163826  -— @ —— e 450 —- —— - 450
14.20 3.00 1638.26 —_— e — — 446 - — — 4.46
1425 2.96 1638.26 - —_— e - 443 —-- — — 4.43
1430 293 163825  -—- ——— —— — 439 - e —_ 4.39
1435 2.89 1638.25 —— e e — 435 ——- —_— — 4.35
1440 2.87 1638.24 -— —— e e 432 - —— - 432
1445 2.84 1638.24 — —_— ——— —_— 428  ——-- — - 428
14.50 2.81 1638.23 —— — — — 424 - — — 424
1455 279 1638.23 R — 421 - —— —_— 4.21
1460 277 163823  —-- — — —_— 417  -—- — 417
1465 274 1638.22 —— e e —— 414 - — - 414
1470 272 1638.22 —_— - —_— 410 - —_ —_— 4.10
1475 269 163821  —— e -—-- 407 - —_— — 4.07
14.80 2.67 1638.21 —— —_— — 403 -— ce—m eaeen 403
1485 264 1638.21 — ——— e e 400 - - — 4.00
1490 261 163820 - eem e e 396  —— - - 3.96
1495 259 1638.20 ——- — e — 393 e e 3.93
1500 2.56 1638.19 — mmeem ememe - 390 - —— — 3.90
1505 2.54 1638.19 ——— e emem e 3.87 e e — 3.87
1510 2.51 163819  —— - e 384 - e — 3.84
15.15 2.49 1638.18 e e — 381 — —— — 3.81
1520 246 1638.18 —_— - — 378 e —— 3.78
15625 243 1638.18 - - — ——— 375 - ——— e 3.75
...End



Reservoir Report Page 1

. English

Reservoir No. 2 - Proposed North Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1637.00 57,810 0 0
1.00 1638.00 60,580 59,195 59,195
2.00 1639.00 63,405 61,993 121,188
3.00 1640.00 66,230 64,818 186,005
Culvert / Orifice Structures Weir Structures

[A] Bl [C] (D] [A] [B] [C] [D]
Rise in = 0.0 0.0 0.0 0.0 Crestlenft = 1.0 8.0 00 0.0
Span in = 0.0 0.0 0.0 00 CrestEL ft = 1637.00 1639.000.00 0.00
No. Barrels = 0 0 0 0 Weir Coeff. = 2.50 3.00 300 3.00
invertEI. ft = 0.00 0.00 000 000 Eqn. Exp. = 250 1.50 150 1.50
Length ft =00 - 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 000 0.00
N-Value = .013 ~.013 .000 .000
Orif. Coeff. = 060 060 000 0.00
Multi-Stage = — No No No  Tailwater Elevation = 0.00 ft

‘Note: All outflows hzva been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA ClvB CivC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
-2.00 0o 1637.00  --- -— -— -— 0.00 0.00 -— ~— 0.00
- %.00 59,195 1638.00 --- -— - - 2.50 0.00 -— -— 2.50
2.00 121,188 1639.00 - - - -— 1414 000 -— — 14.14

3.00 186,005 164000 --- - - — 3897 2400 -— ~-- 62.97
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Hydrograph Summary Report Page 1
o
Hyd. | Hydrograph | Peak Time Time to Volume Returm Inflow Maximum Maximum Hydrograph
No. type flow interval peak period hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (yrs) () (cuft) ;
1 SCS Runoff | 16.09 3 720 37,125 5 — —_— —_ Prop. S. Pond In
2 Reach 15.93 3 723 37,124 5 1 _— — S.to N. Pond Ch. -
3 SCS Runoff | 24.77 3 726 84,602 5 — — —_— Prop. N. Pond in
4 Combine 40.01 3 723 121,726 5 2+3 —_ —_ Prop. N. Pond In !
-
5 Reservoir 271 3 831 111,008 5 4 1638.03 61,101 Prop. N. Pond Out
-
-
.
i
.
-
-
-
-
o -
I
|
i 1
-
-
| .
I 1 | n
Proj. file. ETE0530F.gpw IDF file: Samnle.IDF Run date: 01-14-2000
. : -




Hydrograph Report

Page 1

Hyd. No. 1
Prop. S. Pond In

Hydrograph type
Storm frequency
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
5yrs

11.22 ac
0.0%

TR55
3.10in

24 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

English

16.09 cfs
3 min
74

0 ft

7.7 min
Type Il
484

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)

11.95 15.70

12.00 16.09 <<

...End

Total Volume = 37,125 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Prop. S. Pond In
Storm frequency = 5 yrs

Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =250in
Land slope =50 %
Travel Time ...occovviireeecccniieniinenenn. peeraens

Shallow Concentrated Flow

Flow length =200 ft
Watercourse slope =10.0%
Surface description = Unpaved
Average velocity =5.10 fi/s
Travel Time ..cccoovvivimrvccsiininirasnninieeann

Channel Flow
Cross section flow area = 3.0 sqft

Wetted perimeter =6.31t
Channel siope =70%
Manning's n-value = 0.035
Velocity ' =6.85 ft/s
Flow length =100.0 ft

Travel TIMe ..covciriiiiiirnceireree e senes

Total Travel Time, TC ....ccccceerreenreneeee.

= 6.9 min

= 0.7 min



Hydrograph Report

Page 1
English
Hyd. No. 2
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge = 15.93 cfs
Storm frequency = 5yrs Time interval = 3 min
Inflow hyd. No. =1 Section type = Triangular
Reach length = 1250.0 ft Channel slope = 3.0%
Manning's n = 0.045 Bottom width = 0.0t
Side slope = 3.0:1 Max. depth = 0.0t
Rating curve x = 2.510 Rating curve m = 1.333
Ave. velocity = 7.77 ft/s Routing coeff. = 0.8546

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time Inflow
(hrs) cfs
12.00 16.09 <<
12.05 11.77
...End

Total Volume = 37,124 cuft



Hydrograph Report

Page 1
English
Hyd. No. 3
Prop. N. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 24.77 cfs
Storm frequency = 5yrs Time interval = 3 min
Drainage area = 2458 ac Curve number =73
Basin Slope = 00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 15.7796 min
Total precip. = 3.10in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

12.00
12.056
12.10
12.156

...End

cfs)

20.66
2408
2477 <<
22.71

Total Volume = 84,602 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 3

Prop. N. Pond In
Storm frequency = 5 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =30 %
Travel Time .....occveeiieeimrecrcceenreneeenienns = 8.4 min

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =40%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel TimMe et = 5.9 min

Channel Flow

Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft
Channel slope =40%
Manning's n-value =0.045
Velocity =6.39 ft/s
Flow length = 550.0 ft
Travel TimMe ....ecceeiriiiretrrre = 1.4 min

Total Travel Time, TC ..ccevrvveirrencnnnene = 15.8 min



Hydrograph Report Page 1

English
Hyd. No. 4
Prop. N. Pond In
Hydrograph type = Combine Peak discharge @ = 40.01 cfs
Storm frequency = 5yrs Time interval = 3 min
1stinflow hyd. No. = 2 2nd inflow hyd. No. = 3

Total Volume = 121,726 cuft

Hydrograph Discharge Table

Time 1stinflow + 2nd Inflow = Outflow
(hrs) cfs cfs cfs
12.00 14.97 20.66 35.63
12.05 15.93 << 24.08 40.01 <<
12.10 - 12.37 24.77 << 37.14
...End



Hydrograph Report

Page 1
English
Hyd. No. 5
Prop. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 2.71cfs
Storm frequency = 5yrs Time interval = 3 min
Inflow hyd. No. =4 Reservoir name = Proposed North
Max. Elevation = 1638.03 ft Max. Storage = 61,101 cuft
Storage Indication method used. Total Volume = 111,008 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CilvB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1265 5.75 163794 - e — e 217 e e —— 217
1270 537 163795 - —— — 223 e e e 223
1275 507 1637.96 - - — —_— 229 — —_— 229
1280 4.84 1637.97 — e -~ - 233 —- — - 2.33
12.8% 464 1637.98 m——— emee- — - 237 e e —— 237
1290 447 163798 - e e e 241 - e - 2.41
1295 4.32 1637.99 - —_— “—~ 245 - — - 2.45
13.00 4.18 1638.00 e — —- -~ 248  —- — ——— 2.48
13.05 4.04 1638.00 — e — 251 —— — 2.51
13.10 3.91 1638.01 — — e e 254 - —— e 254
13.15 379 1638.01 - - -~ - 256  -— — e 2.56
12.20 3.68 1638.01 om0 e e e 258 - — —— 258
13.25 3.58 163802  -em em - ST <10 J— VU 260
13.30 3.49 1638.02 —— e e — 262 e e —— 262
13.35 3.41 1638.02 — —— 264 - e -—-- 2.64
1540 3.33 1638.02 - em e e 2865 - e e 2585
13.45 325 1638.02 — e e 267 - e —— 2.66
13.50 3.17 1638.03 — — e - . 268 e e e 268
13.55 3.10 1638.03 —_— e ———— w268 e e e 268
13.60 3.02 1632.03  -——- —— - 269 e e e 269
13.65 295 1638.03 ——— e mmeem e 270 s e e 2.70
13.70 2.89 1638.03 — —_ —— — 270 — — 2.70
13.75 282 1638.03  -—-- — - o2y {0 S — —— 270
13.80 276 1638.03 - - —_— —_— 271 - e —— 271
12885 270 1638.03 << -—-- ——- — e 2711 - - ——— 2.71 <<
13.30 264 1638.03 — e e e 271 e e — 271
13.95 259 1638.n3 — —_— — — 270 e e —— 270
14.00 253 1628.03 - — e eeeee 270 e e e 270
14.05 247 1638.03  -—- ——— e e 270 e e e 270
14.10 242 1638.03 - —— - e 269  e—em e e 2.69
1415 2.37 1638.03 —— — — e 269 e e - 269
1420 2.33 1638.03 —— e e — 268 e - — 268
1425 230 1638.03 —— — - - 267 e e emeen 267
1430 227 1638.02 - emem e — 267 - — —— 267
1435 2.25 1638.02 W - o= —_—— 266  a— e ——- 266
1440 223 1638.02 - -——- ——— 265 -— - - 2.65

Continues on next page...



Prop. N. Pond Out Page 2

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1445 2.21 1638.02 - — —— - 264  -—— —_— e 2.64
1450 219 1638.02 —— ——— e e 263 - - —— 263
1455 217 1638.02  --—- — e - 262 - — —— 2.62
1460 215 1638.02 —— — — — 262 -—- — — 262
1465 213 1638.02  -—--- — — — 2.61 —— — —_ 2.61
1470 2.11 1638.01 — —— eaee- —_ 260 - — ——- 2.60
1475 210 1638.01 — —_— —— 259 —- —_ —— 2.59
1480 208 1638.01 —_ —_ —_ ——— 258 -—- ——- — 2.58
1485 2.06 1638.01 ———— ————- e — — 257  -——- — — 257
1490 2.04 1638.01 — e — — 256  -——- —_ — 2.56
1495 2.02 1638.01 ——— —— —_— - 255 —— — — 2.55
15.00 2.00 1638.01 ———- — — -— 254 - —_— — 2.54
15.05 1.98 1638.00  -—-- — —_ — 253 - —- —_— 2.53
1510 1.96 1638.00 -—— —— — — 252 -— -— -— 252
1515 1.94 1638.00 ——— e — — 250 -——- — —— 2.51
15.20 1.92 1638.00 -—-- ——— e e 248  —— —— 2.49
1525 1.90 1638.00 - e e e 248 —- — 2.48
15.30 1.88 1638.00 ———— ———- — - 247 - — e 2.47
15.35 1.86 1637.99 —_— — —- 246 - - e 2.46
1540 1.84 1637.99  ----- ——— e —--- 245 e e e 2.45
1545 1.82 163799 - — e - 244  —— - -——- 2.44
15.50 1.80 1637.99 —_— -—- — 243 - — e 2.43
1555 1.78 1637.9¢  —- —_ —_ —— 242 - — —— 2.42
1560 1.76 163798  -——- — e — 241 - e e 2.41
1565 174 1637.98 - ———— —-- 240 - ———- — 2.40
1570 172 163798 - —— e e 238 - — — 2.38
1575 1.70 1637.98 ————- — - —_— 237 - — - 2.37
15.80 .57 1637.98  -—--- — e — 236 - — - 2.36
585 1.6E 1637.97 - —— e e 235 — — 2.35
1590 1.63 1637.97 - — - —-- 234  ceeem eee e 2.34
1595 1.61 163797 - — —_—— e 232 —- —_ 2.32
16.00 1.59 163797 - m—— ememm emeee 231 eem e e 2.31
16.05 1.57 1637.97 - — — —_ 230+ - e ——— 2.30
16.10 1.55 1637.96 ——— —— ——— e 229 e e —— 2.29
16.15 1.53 1637.96 ———- ————- ———- —— 227 - —— — 227
1E20 1.5z 1637.96 —— e e e 226 - —— 2.26
13.25 '1.50 1637.96 —— — e e 225 e - — 2.25
16.30 1.49 1637.95 — ——— —_— e 223 ———— 223
16.35 1.49 1637.95 —— —— —— —— 222 e e — 222
16.40 1.48 1637.95 —— -— ———— e 2.21 — — e 2.21
16.45 147 1637.95 —— —_ —— —_ 219 e e —— 219
16.50 1.46 1637.95 - — — —_— 218  iem - —— 2.18
16.55 1.46 1637.94 - ————— e —— 217 weee e e 217
g



Reservoir Report

Page 1
. English
Reservoir No. 2 - Proposed North Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1637.00 57,810 0 0
1.00 1638.00 60,580 59,195 59,185
2.00 1639.00 63,405 61,993 121,188
3.00 1640.00 66,230 64,818 186,005
Culvert / Orifice Structures Weir Structures
[A] Bl [C] (D] [Al [B] [C] [D]
Rise in = 00 0.0 0.0 0.0 Crestlenft = 10 8.0 0.0 0.0
Span in = 00 0.0 0.0 0.0 CrestElLft = 1637.00 1639.000.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.50 300 300 3.00
Invert EI.ft = 0.00 000 000 000 Eqn. Exp. = 250 1.50 150 1.50
Length ft = 00 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 000 000
N-Value = .013 .013 .000 .000
Orif. Coeff. - .- 060 060 000 000
Multi-Stage - = =-—- No No No Tailwater Elevation = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CIvA CivB CIiWC CivD WrA WrB WrC WrD Discharge
ft | cuft ft cfs cfs cfs cfs cfs cfs cfs cis cfs
000 © 1637.00 --- —- - ~-- 000 000 — - 0.00
1.00 59,195 1638.00 --- - - -—- 250 0.00 - --- 2.50
2.00 121,188 1639.00 - 1414 0.00 - 14.14
3.00 186,005 1640.00 -- - - - 3897 2400 -- - 62.97
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Hydrograph Summary Report Page 1
Hyd. | Hydrograph | Peak Time Time to Volume Retum Inflow Maximum Maximum Hydrograph ‘]
No. type flow interval peak period hyd(s) elevation storage description

(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft)

-

1 SCS Runoff | 9.79 3 720 23,225 2 — e _— Prop. S. Pond In

2 Reach 9.48 3 723 23,223 2 1 _— —_— S. to N. Pond Ch.
.

3 SCS Runoff | 14.18 3 726 52,229 2 — — _ Prop. N. Pond In

4 Combine 22.88 3 723 75,451 2 2+3 —_ — Prop. N. Pond In

5 Reservoir 1.09 3 960 64,977 2 4 1637.71 42328 Prop. N. Pond Out -
-
v
-

5

-
-
-
w

!

-
)
-
-
_ -
Proj. file: ETE0230F.gpw IDF file: Sample.IDF Run date: 01-14-2000
-



Hydrograph Report

Page 1
English
Hyd. No. 1
Prop. S. Pond In
Hydrograph type = SCS Runoff Peak discharge = 9.79 cfs
Storm frequency = 2yrs Time interval = 3 min
Drainage area = 11.22 ac Curve number = 74
Basin Slope = 0.0% Hydraulic length = O ft
T¢ method = TR55 Time of conc. (Tc) = 7.7 min
Total precip. = 2.50in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs cfs)

11.95 9.20
12.00 979 <<

...End

Total Volume = 23,225 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Prop. S. Pond In
Storm frequency = 2 yrs

Sheet Flow
Manning's n-value =0.130
Flow length =100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =50 %
Travel Time .....ceeevviviccciirciccveencenee,
Shallow Concentrated Flow
Flow length =200 ft
Watercourse slope =10.0%
Surface description = Unpaved
Average velocity =5.10 fi/s
Travel Time .cc.coovevermmreeciiinirsireneeeenennae

Channel Flow
Cross section flow area = 3.0 sqft

Wetted perimeter =6.3ft
Channel slope =7.0%
Manning's n-value =0.035
Velocity = 6.85 ft/s
Flow length =100.0 ft
Travel TiMe ....cccovvrviviciiiineninrcreeciinsene.

Total Travel Time, TC ...ccocorvenirrenirenenn

= 6.9 min

= 0.7 min



Hydrograph Report

Page 1
English
Hyd. No. 2
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge = 9.48 cfs
Storm frequency = 2yrs Time interval = 3 min
Inflow hyd. No. =1 Section type = Triangular
Reach length = 1250.0 ft Channel slope = 3.0%
Manning's n = 0.045 Bottom width = 0.0ft
Side slope = 3.0:1 Max. depth = 00ft
Rating curve x = 2.510 Rating curve m = 1.333
Ave. velocity = 6.65 ft/s Routing coeff. = 0.7791

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time Inflow
(hrs) cfs
12.00 9.79 <<
12.05 7.33
12.10 4.27
...End

Outflow

cfs

8.40
9.48 <<
7.81

Total Volume = 23,223 cuft



Hydrograph Report

Page 1
English
Hyd. No. 3
Prop. N. Pond In
Hydrograph type = SCS Runoff Peak discharge = 14.18 cfs
Storm frequency = 2yrs Time interval = 3 min
Drainage area = 24.58 ac Curve number =73
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (T¢c) = 15.7796 min
Total precip. = 250in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

12.00
12.05
12.10
12.15
12.20

...End

cfs)

11.02
13.39
14.18 <<
13.26
11.63

Total Volume = 52,229 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 3

Prop. N. Pond In
Storm frequency = 2 yrs

Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =30 %
Travel Time ........eiicveriirinceancceeeenns

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =40%
Surface description = Unpaved
Average velocity = 3.23 fi/s
Travel Time ....cvveeviiiiiiiiiinneeenssnnneeenn,

Channel Flow

Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft
Channel slope =40%
Manning's n-value = 0.045
Velocity = 6.39 fi/s
Ficw length = 550.0 ft
Traval Time ...ccooiveeeceiirrree s

Total Travel Time, TC ...ccccceerirveeniiienns

= 8.4 min

= 5.9 min



TR55 Tc Worksheet

Page 1

Hyd. No. 3

Prop. N. Pond In
Storm frequency = 2 yrs

Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =250in
Land slope =3.0 %
Travel Time .....ccciicceiisinesinsnccsisnineeanens = 8.4 min

Shallow Concentrated Flow

Flow length = 1150 ft
Watercourse slope =40%
Surface description = Unpaved
Average velocity = 3.23 ft/s
Travel TimMe .coeeeeeeeeeenesenenns = 5.9 min

Channel Flow

Cross section flow area = 12.0 sqft
Wetted perimeter =126 ft
Channe! slope =4.0%
Manning's n-value =0.045
Velocity ' = 6.39 ft/s
Flow length =550.0 ft

Travel TIMe ...covviiiieeeeieircceeeneecreraenceens = 1.4 min

Total Travel Time, TC ....cceeeirremennrneen. o 15.8 min -



Hydrograph Report Page 1

English
Hyd. No. 4
Prop. N. Pond In
Hydrograph type = Combine Peak discharge = 22.88 cfs
Storm frequency = 2 yrs Time interval = 3 min
1st inflow hyd. No. = 2 2nd inflow hyd. No. = 3

Total Volume = 75,451 cuft

Hydrograph Discharge Table

Time 1stInflow + 2nd Inflow = Outflow
(hrs) cfs cfs cfs
12.00 8.40 11.02 19.42
12.05 9.48 << 13.39 22.88 <<
12.10 7.81 14.18 << 21.99
12.15 505 13.26 18.32
...End



Hydrograph Report

Page 1
English
Hyd. No. 5
Prop. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 1.09 cfs
Storm frequency = 2 yrs Time interval = 3 min
Inflow hyd. No. =4 Reservoir name = Proposed North
Max. Elevation = 1637.71 ft Max. Storage = 42,328 cuft
Storage Indication method used. Total Volume = 64,977 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

1340 221 1637.64 —_ _ — — 082 —- - — 0.82
1345 216 1637.64 - -— — — 084 -—— —_— —— 0.84
13.50 212 1637.65  -—- — -— —— 085 -—- —_— e 0.85
13.55 207 163765 W - - — - 086 -— —— 0.86
13.60 202 1637.65 — ——- —_ — 087 —~— @ — 0.87
1365 1.97 1637.66 -— — - - 088 -—- B 0.88
13.70 1.93 1637.66 —_— — ——— 090 — ——— ————- 0.90
13.75 1.89 1637.66 — - —_ — 091 -—— —_— 0.91
13.80 1.85 1637.67 — -——-- — ——- 091 - - -——- 0.91
1385 1.81 1637.67 - — ———— ———- 092 - —_— — 0.92
13.90 1.77 1637.67 -— — —mee- — 093 — — —— 0.93
1395 1.73 1637.67 - e e 094 - — e 0.94
1400 1.70 1637.68 ———— e e — 095 —-- —— - 0.95
1405 1.66 163768  — - — — 096 —— — —- 0.96
1410 1.62 163768 - — —_— 096 —- — e 0.96
14.15 1.59 1637.68 —— - —— e 097 - R — — 0.97
1420 1.57 1637.68  —— - — -— 097 - —— — 0.97
14.25 1.55 1637.69  -—-- - —— — 088 - e — 0.98
1430 1.53 1637.69 -—— -—— — — 099 —- — — 0.99
14.35 1.51 163769  -—- ——— e — 099 -—-- — R 0.99
1440 1.50 1637.69 -—— -—- — — 100 - — — 1.00
1445 1.49 1637.69 - — -— —— 100 -—-- — e 1.00
1450 148 163769  --—- —_— e —— 101 —-- — — 1.01
14.55 1.46 1637.70 —_ —_ —— —— 101 —— — e 1.01
1460 1.45 1637.70 —— -— — — 1.02 - —— - 1.02
1465 1.44 1637.70 — — — — 1.02 -— — — 1.02
1470 1.43 1637.70 - —_— —— 102 - e — 1.02
1475 1.41 1637.70 — —_— - — 103 —- — — 1.03
14.80 1.40 1637.70  -—- —_— - — 1.03 - -— —_ 1.08
1485 1.39 1637.70 - — - -— 1.04  —— - —_— 1.04
1490 1.38 1637.70 - e — — 1.04 - — —_ 1.04
1495 1.36 1637.71 —-- —— e - 105 —- — eeee 1.05
15.00 1.35 1637.71 —— e e — 1.05 - — ——— 1.05
1505 1.34 1637.71 —— —— -——-- e 105 - — R 1.05
15.10 1.33 1637.71 - - ——- -— 106 — = 1.06
1515 1.31 1637.71 — e -—— — 106 —— - e 1.06

Continues on next page...
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Prop. N. Pond Out Page 2

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1520 1.30 1637.71 ——— - ——-- — 1.06 -—-- — —— 1.06
16.26 1.29 1637.71 —— - e — 107  —— —— —— 1.07
15630 1.27 1637.71 — — ——-- —— 1.07  —- — —_ 1.07
156.35 1.26 1637.71 ——- — — —_— 107  —— -———- ——-- 1.07
15640 1.25 1637.71 — - — ——- 1.07 —- — ———— 1.07
15645 1.23 1637.71 — —_— e —— 1.07 -—-- —— — 1.07
16.50 1.22 1637.71 — — — — 1.08 ——- - — 1.08
16.55 1.21 1637.71 — — —— —— 1.08 — — —_ 1.08
1660 1.19 1637.71 — —-- -——-- N 1.08  -— - — 1.08
1565 1.18 1637.71 —_ — — —— 1.08 -— —_— e 1.08
16.70 1.17 1637.71 — e — -— 1.08 - —— - 1.08
15676 1.15 1637.71 — — —~— — 108 -——- — — 1.08
16.80 1.14 1637.71 —_ —_ — —_— 1.08 - - —— 1.08
1685 1.12 1637.71 —_ — — — 1.08 -—- — - 1.08
16.90 1.11 1637.71 << ——- e 1.09  -——- — e 1.09
1695 1.10 1637.71 << —eee - - - 109 - ——— e 1.09
16.00 1.08 1637.71 << —- — — e 109 -~ e —— 1.09 <<
16.05 1.07 1637.71 << —-- —— - - 109 —— - - 1.09
16.10 1.05 1637.71 << —- —— e e 1.09 -—- —-- - 1.09
16.15 1.04 1637.71 - - - —— 1.08 - - 1.08
16.20 1.03 1637.71 - — —~— — 1.08 -—- — —— 1.08
16.25 1.03 1637.71 ——— — ——- — 1.08 -—- —_— e 1.08
16.30 1.02 1637.71 —— emmm v e 1.08 —- ——— - 1.08
16.35 1.01 1637.71 — e e —-- 1.08  —-- —— e 1.08
16.40 1.01 1637.71 - R e 1.08 - — - 1.08
16.45 1.00 1637.71 - - —— —- 1.08 - ————- — 1.08
16.50 1.00 1637.71 -——- —— —— - 1.08 - - — 1.08
16.55 0.99 1637.71 - — e e 1.08 —- — e 1.08
16.60 0.99 1637.71  ——- —— - ——-- 1.08 - e 1.08
16.65 0.98 1637.71 - - — 1.08 - e 1.08
16.70 0.98 1637.71 - —— e e 1.07 - — — 1.07
16.75 0.98 1637.71 - ——— e - 1.07 —— e 1.07
16.80 0.97 1637.71  --—- - —_— 1.07 -—- — - 1.07
16.85 0.97 1637.71 —— e e - 1.07 -——- ———- ——- 1.07
16.90 0.96 1637.71 - —— - - 107  -—- —_—— e 1.07
1695 0.96 1637.71 - —— e 1.07 -—- —_ - 1.07
17.00 0.95 1637.71 - ————- —-- — 1.07 -~ - - 1.07
17.05 0.95 1637.71 - ——— —--- — 1.07 -—- — ——— 1.07
17.10 0.94 1637.71 - e —~—— - 1.06 - - 1.06
17.15 094 1637.71 ——— — -~ - 1.06 -— — — 1.06
17.20 0.93 1637.71 — ———— e e 1.06  ——-- —— - 1.06
17.25 0.93 1637.71 - -—— e —— 1.06 —- —_ —-- 1.06
17.30 0.92 1637.71 - e - 106 — — ——- 1.06
17.35 0.92 1637.71 ——— e e —— 1.06 -——— - —— 1.06
17.40 0.91 1637.71 - ——— emee meee- 105 - — — 1.05
17.45 091 1637.71 —— ——- e — 1.06 - —- —— 1.05
17.50 0.90 1637.71 - e —— e 1.0 -— — ——— 1.05
17.55 0.90 1637.71 - ———— ————- - 1.06  —— e ———— 1.05
17.60 0.89 1637.71 - — — - 105 -—- — —— 1.05

Continues on next page...



Reservoir Report

Page 1
English

Reservoir No. 2 - Proposed North Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Coniour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1637.00 57,810 0 0
1.00 1638.00 60,580 59,195 59,195
2.00 1639.00 63,405 61,993 121,188
3.00 : 1640.00 66,230 64,818 186,005
Culvert ! Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] I[C] I[D]
Risein - = 0.0 0.0 0.0 0.0 CrestLenft = 1.0 8.0 0.0 0.0
Spanin = 0.0 0.0 0.0 00 . CrestELft = 1637.00 1639.000.00 0.0
No.Barrels = 0 0 0 0 Weir Coeff. = 2.50 300 3.00 300
Invert EIl.ft = 0.00 0.00 0.00 0.00 Eqn. Exp. = 250 150 150 1.50
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 000 0.00 ‘
N-Value = 013 .013 .000 .000
Orif. Coeff. = 060 060 000 0.00
Multi-Stage: = ----- No No No Tailwater Elevation = 0.00 ft

Note: All outflows have been analyzed under inlet and outiet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA ClivB CIvC CivD WrA WrB WrC WrD Discharge

ft quft ft cfs cfs cfs cfs cfs cfs cfs cfs ~ cfs
000 O 1637.00 -- — —- — 0.00 0.00 - - . 2970
1.00 59,195 1638.00 --- -— - -— 250 0.00 — - .- 2.50
2.c0 121,188 1639.00 —- — -— — 14.14 000 - -— 14.14
3.00 186,005 1640.00 --- -— - -— .28.97 2400 --—- - 62.97



Proposed 1-year Storm
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Hydrograph Summary Report

Page 1

Hyd. | Hydrograph | Peak Time Time to Volume Return inflow Maximum Maximum Hydrograph -
No. type flow interval peak period hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft)

-

1 SCS Runoff | 6.95 3 720 17,084 1 — _ e Prop. S. Pond In

2 Reach 6.56 3 723 17,082 1 1 —_— e S.to N. Pond Ch.
-

3 SCS Runoff | 9.50 3 726 38,033 1 — —_ —_— Prop. N. Pond In

4 Combine 15.30 3 723 55,115 1 2+3 e _— Prop. N. Pond In

5 Reservoir 0.63 3 1110 44 883 1 4 1637.57 33,927 Prop. N. Pond Out -
-
-
-
-
-y
-
-
-
-
-
-
-

Proj. file: ETEO130F.gpw IDF file: Sample.IDF Run date: 01-14-2000

-

-




Hydrograph Report

Page 1
English
Hyd. No. 1
Prop. S. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 6.95 cfs
Storm frequency = 1yrs Time interval = 3 min
Drainage area = 11.22 ac Curve number =74
Basin Slope = 00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 7.7 min
Total precip. = 2.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
11.95 6.30
12.00 6.95<<
12.05 531
...End

Total Volume = 17,084 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 1

Prop. S. Pond In
Storm frequency = 1 yrs

Sheet Flow
Manning's n-value =0.130
Flow length = 100.0 ft
Two-year 24-hr precip. =2.50in
Land slope =50 %
Travel Time ....oveeceecviivcnneereeccninninenennes
Shallow Concentrated Flow
Flow length = 200 ft
Walercourse slope =10.0%
Surface description = Unpaved
Average velocity =5.10 ft/s

Travel TiMe eovveciireccrcrircreere e rnnnens

Channel Flow
Cross section flow area = 3.0 sqft

Wetted perimeter =6.3ft
Channel slope =7.0%
Manning's n-value = 0.035
Velocity = 6.85 ft/s
Flow length = 100.0 ft
Travel Time ..o

~ Total Travel Time, TC .cccceeevivmrremrnnnnnne

= 6.9 min

= 0.7 min



Hydrograph Report

Page 1
English
Hyd. No. 2
S. to N. Pond Ch.
Hydrograph type = Reach Peak discharge @ = 6.56 cfs
Storm frequency = 1yrs Time interval = 3 min
inflow hyd. No. =1 Section type = Triangular
Reach length = 1250.0 ft Channel slope = 3.0%
Manning's n = 0.045 Bottom width = 0.0ft
Side slope = 3.0:1 Max. depth = 0.0t
Rating curve x = 2.510 Rating curve m = 1.333
Ave. velocity = 6.00 ft/s Routing coeff. = 0.7310

Modified Att-Kin routing method used.

Hydrograph Discharge Table

Time Inflow
(hre) cfs
12.00 6.95 <<
12.05 53
12.10 3.15
...End

Total Volume = 17,082 cuft



Hydrograph Report

Page 1
English
Hyd. No. 3
Prop. N. Pond In
Hydrograph type = SCS Runoff Peak discharge @ = 9.50 cfs
Storm frequency = 1yrs Time interval = 3 min
Drainage area = 2458 ac Curve number =73
Basin Slope = 00% Hydrauliclength = 0 ft
Tc method = TR55 Time of conc. (Tc) = 15.7796 min
Total precip. = 2.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

12.05
12.10
12.15
12.20

...End

cfs)

874
9.50 <<
9.05
8.06

Total Volume = 38,033 cuft



TR55 Tc Worksheet

Page 1

Hyd. No. 3

Prop. N. Pond In
Storm frequency = 1 yrs

Sheet Flow

Manning's n-value =0.130

Flow length = 100.0 ft

Two-year 24-hr precip. =2.50in

Land slope =3.0 %
Travel Time ......cccoeviiiimiirrcnnnscee, = 8.4 min
Shallow Concentrated Flow

Flow length = 1150 ft

Watercourse slope =40%

Surface description = Unpaved

Average velocity = 3.23 ft/s
Travel Time ......ucceeiiiiiiiierreceee = 5.9 min
Channel Flow

Cross section flow area = 12.0 sqft

Wetted perimeter =126t

Channel slope =40%

Manning's n-value =0.045

Velocity | =6.39 ft/s

Fiow length .. = 550.0 ft
Travel TiMe .., =1.4 min

Total Travel Time, TC ..cccovveevierennennnnns = 15.8 min



Hydrograph Report Page 1

English
Hyd. No. 4
Prop. N. Pond In
Hydrograph type = Combine Peak discharge = 15.30 cfs
Storm frequency = 1yrs Time interval = 3 min
1st inflow hyd. No. = 2 2nd inflow hyd. No. = 3

Total Volume = 55,115 cuft

Hydrograph Discharge Table

Time 1stInflow + 2nd Inflow = Outflow
(hrs) cfs cfs cfs
12.00 5.51 6.91 12.43
12.05 6.56 << 8.74 15.30 <<
12.10 5.65 9.50 << 15.15
12.15 382 9.05 12.87
...End



-Hydrograph Report

Page 1
English
Hyd. No. 5§
Prop. N. Pond Out
Hydrograph type = Reservoir Peak discharge = 0.63 cfs
Storm frequency = 1yrs Time interval = 3 min
Inflow hyd. No. =4 Reservoir name = Proposed North
Max. Elevation = 1637.57 ft Max. Storage = 33,927 cuft
Storage indication method used. Total Volume = 44,883 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

1445 1.16 1637.51  —- —— e e 047 s e e 0.47
1450 1.14 1637.51 — e e e 048 ——— e e 0.48
1455 1.13 1637.52 ce e e e 048 - — - 0.48
1460 1.12 1637.52 T 049 ——- e 0.49
1465 1.11 1637.52 - — e e 049 e e — 0.49
1470 1.10 1637.52 — —— - —— 050 —-= @ e e 0.50
14.75 1.09 1637.52 - e - - 050 = e —-- 0.50
14.80 1.08 1637.53  —-- —_— —— 051 - —_ 0.51
1485 1.08 1637.53  -—- — e e—— 051 - N — — 0.51
1490 1.07 1637.53 - e 052 e e e 0.52
1495 1.06 1637.583 - - — 052 e e e 0.52
1500 1.05 1637.53 —_— e e 052 e e — 0.52
15.05 1.04 1637.53 —— e e 0.53 - c—— 0.53
1510 1.03 1637.54  -— —— —— e 053 = @ - 0.53
1515 1.02 1637.54 e —_— 054 s e e 0.54
1520 1.01 1637.54 —— emeee — e 054 —— — e 0.54
1525 1.00 1637.54 B T 054 - e e 0.54
1530 0.99 1637.54 ——— e e e 055 ——— @ - —- 0.55
1535 0.98 1637.54 — e e —— 055 - e 0.55
1540 097 1637.54 - - - 055 - m——— e 0.55
1545 0.96 1637.55 —— e e e 056  -—- @ - ——— 0.56
1550 0.95 1637.55 T 056  —-m- e e 0.56
1555 0.¢4 1637.£5 ceee e eee e 056 - ——— 0.56
1560 0.93 1637.55 —— e e e 057  —eem e e 0.57
1565 0.92 1637.55 a—— meee e ceee 057 e e e 057
15.70 0.91 1637.55 — et e 057 e e 0.57
15756 0.90 1637.55 — e e — 057 - — 0.57
1580 0.89 1637.55 —— - - — 088 - e ——--- 0.58
1585 0.87 1637.85 - - e e— 058  — e —— 0.58
1590 0.86 1637.55 e T T 0.58  ~ommm e —een 0.58
1595 0.85 1637.56 — e emem e 058  —eme e oo 0.58
16.00 0.84 1637.56  -—- —— - ~— 058 - — 0.59
16.05 0.83 1637.56 e e eee e 059 S 0.59
16.10 0.82 1637.56 ———— mmeemeeee- — 059 e e — 0.59
16.15 0.81 1637.56 - - — - 059 - [ — 0.59
16.20 0.80 1637.56 —— e e 0589 -— - — 0.59

Continues on next page...



Prop. N. Pond Out Page 2
Hydrograph Discharge Table

Time Inflow Elevation CilvA CIvB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
16.25 0.80 1637.56 — e~ e —= 059 e —~— 0.59
16.30 0.79 1637.56 —_— - - - 060 - - - 0.60
16.35 0.79 1637.56 ——— e - — 060 - e e 0.60
16.40 0.79 1637.56 —— e e - 060 — @ — e 0.60
16.45 0.78 1637.56 - - e—= - 060 - - - 0.60
16.50 0.78 1637.56 —— e e —— 060 e e e 0.60
16.55 0.77 1637.56 —_— = - — 060 — @ — 0.60
16.60 0.77 1637.56 — - == ——— 060 - e — 0.60
16.65 0.77 1637.56 — e e — 061 - — — 0.61
16.70 0.76 1637.56 -  -—- —_— - 061 - - 0.61
16.75 0.76 1637.56 - e e 061 - - 0.61
16.80 0.76 1637.57 p— e — - 0861 —_— 0.61
16.85 0.75 1637.57  -—--- —— - -~ 061 - —— - 0.61
16.90 0.75. 1637.57 —— e e —— 081 - e— 0.61
16.95 0.75 1637.57 - e —_—  —— 061 - —-- 0.61
17.00 0.74 1637.57  ----- —— = e 061 e e - 0.61
17.06 0.74 1637.57  —- — e e 061 - —_— — 0.61
1710 0.74 1637.57 - = —— 062 - - 062
17.15 0.73 1637.57 e e e 082 e e e 0.62
17.20 0.73 1637.57 e —— e 062 - - - 0.62
17.25 0.73 1637.57 ——— e e S 062 e e 0.62
17.30 0.72 1637.57 —_ L 0 062 - - -——— 0.62
17.35 0.72 1637.57 e e s 062 -—- —— - 0.62
17.40 0.71 1637.57  -— - e NG Y R 0.62
17.45 0.71 1637.57 — el 062 —- @ -—-- 0.62
17.50 0.71 1637.57 w—— e emeee e 062 e — 0.62
17.55 0.70 1637.57  —-- —— —- 062 - — 0.62
17.60 0.70 1637.57 _— — 062 —- @ - — 0.62
17.65 0G.70 1637.57 — e e e 082 e e e 0.62
17.70 069 1637.57 - e e 062 - — 0.62
17.75 - 0.€9 1637.57 —— e — 062 - e 0.62
17.80 0.68 1637.57 - cmmem e e 062 - — e 0.62
17.85 068 1637.57  —- e e e 063 - @ ——-- 0.63
17.90 068 1637.57 e e -—--- 063 - -— - . 063
17.95 (057 1637.57  -——- —— e~ == 063 e e e 0.63
18.00 067 1637.57 —— e e . -063 - - —— " D63
18.05 Q.67 1637.57  -——- - — - 063 -—— @ - --- 7063
18.10 066 1637.57 - e e I VK < X B — 0.63
18.15 (.66 1637.57 = el X K R 0.63
1820 065 1637.57 ——— e e -~ 063 - —_— 0.63
182 0656 1637.57 - e em == 0683 e e e 0.63
18.30 065 1637.57 —_—— = e e 063 -—— @ - 0.63
13.35 064 1637.57 m——— e e e 063 —- ——— 0.63
1840 064 1637.57 << = e - - —— 063 - - 0.63
i8.45° €63 1637.57 << - = e —— 063 - — 0.63
1850 (63 1637.57 << - —m e e C83 e e e 0.63 <<
16.65 063 1637.57 << —= e --- 063 - — 0.63
180 082 1637.57 << == e e e 063 - e e 0.63
1865 062 1637.57 << ==~ - =  —— 063 - — 0.53

Continues on next page...
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Prop. N. Pond Out Page 3

Hydrograph Discharge Table

Time Inflow Elevation CivA CiwB CIlvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
18.70 0.61 1637.57 - N 0 Ko X H N 0.63
18.75 0.61 1637.57 —_— - — e 063 - e 0.63
18.80 0.61 1637.57 ——— — —- — 063 -—- — —_ 0.63
18.85 0.60 1637.57 c—— e e e 063 e e e 0.63
18.90 0.60 1637.57 —— S — — 063 - — —_ 0.63
18.95 0.59 1637.57 —_— — —— 063 - e e 0.63
19.00 0.59 1637.57 —— e - —— 063 — — 0.63
19.05 0.59 1637.57 —— e - = 068 e e e 0.63
19.10 0.58 1637.57 — e == = 0683 - - - 0.63
19.15 0.58 1637.57 — — —_ —— 063 o= meeme — 0.63
19.20 0.57 1637.57 B — 063 - — 0.63
19.25 0.57 1637.57 —_— - -~ 063 — @ — — 0.63
19.30 0.56 1637.57 — e—— e — 062 - e 0.62
19.35 0.56 1637.57 ———- —_— — — 062  —— — —_— 0.62
19.40 0.56 1637.57 — —— e 062 e - — 0.62
19.45 0.55 1637.57 el 062 - @ - - 0.62
19.50 0.55 1637.57 — e e e 062 ——- @ - 0.62
19.56 0.54 1637.57 S 0 X ¥ A e 0.62
19.60 0.54 1637.57 —_ — - 062 —— ——— 0.62
19.65 0.54 1637.57 a—— e ——- — 062 - S 062
19.70 0.53 1637.57 — e—— e — 062 - - 0.62
19.75 0.583 1637.57 — e e e 062 —— @ - 0.62
19.80 0.52 1637.57 - e e eee 062 - —— 0.62
19.85 0.52 1637.57 - — e e 062 - — —— 0.62
16.90 0.51 1637.57 — e e —_— 062 - — e 0.62
19.35 0.51 1637.57 ——— e e e 062 e - 0.62
20.00 0.50 1637.57 —— et e e 062 e - — 0.62
© 20,05 0.50 1637.57 — - —_ e 061 e e 0.61
20.10 0.50 1637.57 — e — S— 061 - — e 081
20.15 049 1637.57 . e e e 061 —— — e 0.61
2020 0.49 1637.57 — - e 061 — e —— 0.61
2025 049 1€37.57 — — — 061 e e e 0.61
20.30 049 1637.57 — e e e 061 e e e 0.61
2035 049 1637.57 —— - —— e 061 e e e 0.61
20.40 0.48 1637.57  —— e eee e 061 - — e 0.61
20.45 ¢C.48 1637.£86 —_— e e — 061 - = 0.61
20.50 0.48 1637 56 —_— N 0 X = U — 0.61
2C.8% 048 1627.56 ———— -— — —_ 0.61 — - 0.61
20.60 0.48 1637.56 —— s = - 060 - — 0.60
2065 0.48 1€37.56 —_— e = 060 @ — - e 0.60
20.70 048 1637.56 —— e et e 060 e e e 0.60
20.75 0.48 1637.56 N o X < 0.60
20.80 0.48 1637.56 e e e e 060 ~—— e 0.60
20.85 0.48 1637.56 e e — 060 e e — 0.60
20.90 0.48 1637.56 —_— — - - 060 e e 0.60
20.95 048 1637.56 - e e eeee 060 - — ——— 0.60
21.00 048 1637.56 — e e — 060 - e e 0.60
21.05 048 1637.56 -——-- e ememe mmeee 060 - —— —— 0.60
21.10 048 1637.56  -—--- e e 05859 - e e 0.59

Continues on next page...



Reservoir Report

Page 1
) English
Reservoir No. 2 - Proposed North Pond
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 1637.00 57,810 0 0
1.00 1638.00 60,580 59,195 59,195
2.00 1639.00 63,405 61,993 121,188
3.00 1640.00 66,230 64,818 186,005
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [Al [B] [C] [D]
Rise in =00 0.0 0.0 0.0 CrestLenft = 1.0 8.0 0.0 0.0
Spanin = 0.0 0.0 0.0 0.0 Crest El.ft = 1637.00 1639.000.00 0.00
No.Barrels =0 0 0 0 Weir Coeff. = 2.50 3.00 3.00 3}00
InvertEl.ft = 0.00 0.00 000 0.00 Eqn. Exp. = 250 150 150 150
Lengthft - = 00 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 000 0.00
N-Value = .013 -.G13  .000  .000
Orif. Coeff. = 0.60 ce0 000 0.00
Muiti-Stage - = - No No No Tailwater Elevation = 0.00 ft
B tiote: Alt outflows ha e been anatyzed under inlet and outiet control.
Stage / Storage / Discharge Table
Stage Storage E'evation CIvA CivB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 © 1637.00 -- - -— 0.00 000 --- 0.00
1.00 59,195 1638.00 --- -— - - 2.50 0.00 - - 2.50
2.00 121,188 i639.00 - -~— - - 14.14 0.00 -— — 14.14
3.00 186,005 1640.00 - ~ - -— 3897 2400 -— - 62.97



New York State Department of Environmental Conservation
ETE Sanitation and Landfill, Gainesville, NY
Table 2-3: Proposed North Pond

Storage vs. Elevation

Elevation Surface Incremental = Incremental jl-’Bnd Volume | Pond Volume
Area Elevation =~ Volume :  Above Above
- Pond Invert  Spillway Inv.
(CF) (SF) (FT) (CF) (CF) (CF)
1,630 15,655 0
1 18,166
[ 1,631 20,678 18,166
1 23,189
1,632 25,700 41,355
1 29,523
1,633, 33,345 70,878
L 1 37,168
1634 40,990 ‘ 108,045 ]
1 44,503 i
1,635 48,015 | 1 152,548
} 1 51,528 |
1,636 55,040 ; 204,075
' 1 56,425 ,
B 1,637 57,810 | 260,500 0
‘ 1! 59,195 ‘ o
1,638 60,580, T 319,695, 59,195
\ ; 1] 61,993 .f ]
1,639, 63,405 % , 381,688 121,188
| 1 64,818!
1,640 66,230 ‘ ' 446,505 186,005

NYADZ00X01.xls
13



Gabion Spillway @ El. 1637 & Sta. 0+08
Worksheet for Triangular Channel

Project Description

Project File p:\0897-ete\stormwat\prnp-out.fm2
Worksheet Prop. N. Pond Spillway Outlet Ch. - Top
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

input Data

Mannings Coefficient 0.030
Channel Slope 25.00 %
Left Side Slope 300 H:Vv
Right Side Slope 3.00 H:V
Discharge 18.40 cfs

- Results
Depth 0.71 ft
Flow Area 1.53 ft?
Wetted Perimeter 452 ft
Top Width 428 ft
Critical Depth 1.19 ft
Critical Slope 1.68 %
Velocity 12.03 ft/s
Velocity Head 2251t
Specific Energy 2.96 ft
Froude Number 3.55

Flow is supercritical.

01/17/00

03:54:42 PM

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

Iy

FlowMaster v5.15
Page 1 of 1



Gabion Spillway @ EI. 1633.5 & Sta. 0+22
Worksheet for Triangular Channel

Project Description

Project File p:\0897-ete\stormwat\prnp-out.fm2
Worksheet ~ Prop. N. Pond Spillway Outlet Ch. - Mid.
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030
Channel Slope 2500 %
Left Side Slope 750 H:V
Right Side Slope 750 H:V
Discharg_;e 18.40 cfs
Results

Depth 0.50 ft

Flow Area 1.88 ft2

Wetted Perimeter 7.58 ft

Top Width 7.511t

Critical Depth 0.82 ft

Critical Slope 1.79 %

Velocity 9.78 ft/s
Velocity Head 1.49 ft

Specific Energy 1.99 ft

Froude Numb-=r 3.45
Flow is supercritical.

01/17/00
03:55:12

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

15

FlowMaster v5.15
Page 1 of 1
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Gabion Spillway @ El. 1630 & Sta. 0+36
Worksheet for Triangular Channel

. Project Description

Project File p:\0897-ete\stormwat\prnp-out.fm2
Worksheet Prop. N. Pond Spillway Outlet Ch. - Bot.
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030

-~ Channel Slope 25.00 %
Left Side Slope 12.00 H:V
Right Side Slope 12.00 H:V
Cischarge 18.40 cfs
Restilts
Depth 0.42 1t
Flow Area 211 2
Wetted Perimeter 10.10 ft
Top Width 10.06 ft
Critical Depth 0.68 ft
Critical Slope 1.89 %
Veiocity 8.72 fi/s
Velocity Head 1.18 ft
Specific Energy 1.60 ft
Froude Number 3.36

Flow is supercritical.

01/17/00 :
03:55:42 PM Haestad Mathods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1656

[

FlowMaster v5.15
Page 1 of 1

/-



ETE Landfill, Gainesville, NY
Worksheet for Triangular Channel

Project Description

Project File o:\projects\0897-ete\stormwat\bypass-u.fm2
Worksheet Ch. from S.to N. Pond @ 2% (Grass)
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.035
Channel Slope 200 %
Left Side Slope 300 H:V
Right Side Slope 3.00 H:V
Discharge 40.00 cfs
Results

Depth 1.63 ft

Flow Area 7.92 ft?
Wetted Perimeter 10.28 ft

Top Width 9.75 ft

Critical Depth 1.62 ft

Critical Slope 2.06 %
Velocity 5.05 ft/s
Velocity Head 0.40 ft
‘Specific Energy 2.02 ft

r-roude Number 0.99

Flow is subcritical.

04/06/00
02:52:37 PM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

7

FlowMaster v5.15
Page 1 of 1



ETE Landfill, Gainesville, NY
Worksheet for Triangular Channel

Project Description

Project File o:\projects\0897-ete\stormwat\bypass-u.fm2
Worksheet Ch. from S.to N. Pond @ 2% (Riprap)
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.045
Channel Slope 200 %
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V
Discharge_ 40.00 cfs
Results

Depth 1.79 ft

Flow Area 9.57 ft?

Wetted Perimeter 11.29 ft

Top Width 10.72 ft

Critical Depth 1.62 ft

Critical Slope 3.40 %
Velocity 418 ft/s
Velocity Head 0.27 ft
Specific Energy 2.06 ft

Frouide Number 0.78

Flow is subcritical.

G4/GEI0D

02:53:01 PM

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

13

FlowMaster v5.15
Page 1 of 1



Appendix B-7
Stormwater Channels






Project Title:

Client:

Project Number:

Calculation Title:

Performed By and Date:

Checked By and Date:

Purpose of Calculation:

Results:

References:

Calculation Cover Sheet
ETE Sanitation and Landfill - Remedial Design

New York State Departrnent of Environmental
Conservation

0897-26526

Stormwater Channel Analysis
Dale Zeiders, October 1999
John Wood, January 2000

Design stormwater channel to drain the South Pond and
convey flow around the landfill to the North Pond

Utilized a "V" channel with 3:1 grass-lined side slopes.
Channel designed with a slope of 2%.

1. New York, "Guidelines for Urban Erosion and
Sediment Control", April 1997.

2. Haestad, "FlowMaster PE", 1996.






ETE Landfill, Gainesville, NY
Worksheet for Triangular Channel

Project Description

o:\projects\0897-ete\stormwat\bypass-u.fm2
- West Channel

Flow is subcritical.

11:44:26 AM

Haestad Methods, Inc.
|

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

= LSKE =

Project File

Worksheet Ch. from S.to N. Pond @ 2% (Riprap)

Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.035

Channel Slope 200 %

Left Side Slope 3.00 H:V

Right Side Slope 3.00 H:V

Discharge 40.00 cfs - &> HYear!

Results

Depth 1.63 ft

Flow Area 7.92 fi?

Wetted Perimeter 10.28 ft

Top Width 9.75 ft

Critical Depth 1.62 ft

Critical Slope 2.06 % “
Velocity 505f)s Use dg " _,(éﬂ Max . STge = @
Velocity Head 040f  Placemcwt TWSeness
Specific Energy 2.02 ft Floe over qeotectile Hlier Rpric
‘Froude Number 0.99

FlowMaster v5.15
Page 1 of 1

4



S. to N. Pond - West Channel
Cross Section for Triangular Channel

Project Description

Project File o:\projects\0897-ete\stormwat\bypass-u.fm2
Worksheet Ch. from S.to N. Pond @ 2% (Riprap)
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.035

Channel Slope 200 %

Depth 1.63 ft

Left Side Slope 3.00 H:V

Right Side Slope 3.00 H:V

Discharge 40.00 cfs

1
v\
H1
NTS
£4112/00 o FlowMaster v5.15
€2:10:40 PM Haestad Methods, Inc. 37 Brockside Road Waterbury, CT 06708 (203) 755-1666 : Page 1 of 1

A



NYS DEC - ETE Landfill
Worksheet for Triangular Channel

Project Description

Project File o:\projects\0897-ete\stormwat\e-ch-001.fm2
Worksheet East Channel-OnTop @ 1% (10+00 t& 12+50)
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 1.00 %

Left Side Slope 3.00 H:V

Right Side Slope 3.00 H:V

Discharge 8.00 cfs

Results

Depth 0.96 ft

rlow Area 2.74 ft2

Wetted Perimeter  6.04 ft

Top Width 5.73 ft

Critical Depth 0.85ft

Critical Slope 1.87 %

Velccity . . 292f/s - USe Gross |Trad <lraunnel.
Velocity Fiexd 0.13 ft Cover with zurlex ereston cowtrol weat |

Specific Energy 1.09 ft
Froude Number 0.75
Flow is subcritical.

04/11/00 FlowMaster v5.15
10:52:48 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

3 <



East Channel - Upper Reach (1%)

Cross Section for Triangular Channel -
Project Description -
Project File o:\projects\0897-ete\stormwat\e-ch-001.fm2
Worksheet East Channel - On Top @ 1%
Flow Element Triangular Channel -
Method Manning's Formula
Solve For Channel Depth
-
Section Data
Mannings Coefficient 0.030 -
Channel Slope 1.00 %
Depth 0.96 ft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V -
Discharge 8.00 cfs
-y
w
-
-

-

L]

-
04/12/00 FlowMaster v5.15
02:12:44 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

't | N



NYS-DEC - ETE Landfill
Worksheet for Triangular Channel

Project Description

Project File o:\projects\0897-ete\stormwat\e-ch-001.fm2 N
Worksheet East Channel - Down 23% slope  (Sta 12450 4o Sheam @ 15425/
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient  0.050

Channel Slope 0.230000 futt

Left Side Slope 3.000000H : V

Right Side Slope 3.000000H : V

Discharge 8.00 cfs

Results

Depth 0.64 ft

Flow Area 1.24 ft2

Wetted Perimeter 4.06 ft

Top Width 3.86 ft

Critical Depth 0.85 ft

Critical Slope 0.051994 ft/ft N "

Velocity 6.46 ft/s - vse dg* © | Max Sge = 1T

Velocity Head 0.65 ft Placememt Hhickness = ,5x1z" = &'
Specific Energy 1.29 ft Flace aver qectextie Flier florie.

Froude Number 2.01
Flow is supercritical.

04/11/00 FlowMaster v5.15
10:48:35 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1666 Page 1 :)/f/ 1

5 o )



East Channel - Lower Reach (23%)

Cross Section for Triangular Channel -
Project Description -
Project File o:\projects\0897-ete\stormwat\e-ch-001.fm2
Worksheet East Channel - Down 23% slope
Flow Element Triangular Channel -
Method Manning's Formula
Solve For Channel Depth

-

Section Data
Mannings Coefficient 0.050

- Channel Slope 0.230000 f/ft -
Depth 0.64 ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H : V -
Discharge 8.00 cfs
-
b
-
|_J
-

-

-

-
04/12/00 _ ' , FlowMaster v5.15
02:13:40 PM Haestad Mathods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 - Page 1 of 1

G -



NYS DEC - ETE Landfill

Worksheet for Triangular Channel

Project Description

Project File o:\projects\0897-ete\stormwat\bypass-u.fm2
Worksheet Access Road Ditch on North of Landfill
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0.040
Channel Slope 0.100000 ft/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H : V
Dischaﬁe 5.00 cfs
Results
Depth 0.58 ft
Flow Area 1.01 ft2
Wetted Perimeter 3.66 ft
- Top Width 3.48 ft
Critical Depth 0.70 ft
Critical Slope 0.035428 ft/ft )
Velocity 4,97 ft/s Max. permissible ve \ocdj
Velocity Head 0.38 ft
Specific Energy 0.96 ft
Froude Number 1.63

Flow is supercritical.

04/13/00

04:01:53 PM

7

CG:‘B_GT

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

“ A ey tekness = D
As": 3 1Ma$ 5\5& G ) Pla quwarst Yntckness

SLOK.

FlowMaster v5.15
Page 1 of 1

)



Access Rd. Ditch on N. of Landfill

Cross Section for Triangular Channel w
Project Description -
Project File o:\projects\0897-ete\stormwat\bypass-u.fm2
Worksheet Access Road Ditch on North of Landfill
Flow Element Triangular Channel -
Method Manning's Formuia
Solve For Channcl Depth
-
Section Data
Mannings Coefficient 0.040 -
Channel Slope 0.100000 ft/ft
Depth 0.58 ft
Left Side Slope 3.000000H:V -
Right Side Slope 3.000000H:V
Discharge 5.00 cfs
-
L4
-
-

H 1 -
NTS
- -
L]
-
04/13/00 ' o FlowMaster v5.15
84:12:21 PM Haestad Methods, Inc. 37 Brockside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

6 . -



Appendix C

Technical Specifications are included in the Contract
Documents






