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l. EXECUTIVE SUMMARY

The objective and goal of this Storm Sewer Master Plan is to mitigate street flooding
within the Study Area.

The City of Wildwood is subjected to significant tide levels and rainfall intensive storms.
These events may occur simultaneously or separately. The ground elevations are,
generally, elevation 10.0 and less. Therefore, above-normal tide levels result in severe
street flooding. When evaluating which frequency storm (2-year, 5-year or 10-year) is to
be used for facility design, the existing physical conditions must be considered. The
City of Wildwood, being a barrier island, is subjected to tides influenced by storm surges
which accompany hurricanes, tropical storms and nor'easters. These natural events are
normally accompanied by heavy rainfall. A rainfall of a 10-year storm freguency or
greater can be expected to be associated with a severe storm event. At that point in
time, the island would be subjected to larger areas of surface flooding due to the height
of the tide waters. The City's storm sewer system's tide control valves will be closed
and tide waters would submerge the City's storm sewer system rendering the storm
sewer system useless. The 5-year frequency is a reasonable cost-effective design
parameter when considering the physical nature of the island. It is recommended the
City's storm sewer system be designed to accommodate a 5-year storm frequency.

The principle behind the Master Plan is to provide a storm sewer system capable of
passing a 5-year storm when tide is not a factor (tide control valves in the open position)
and to provide underground storage for a 5-year storm when the tide control valves are
in the closed position. The design concept is to collect what is now street flooding and
storing it underground until the tide control valves open and release the stored runoff.
In other words, the “surface flooding” becomes “underground ponding.”

The major underground storage facilities are designed for a 5-year storm frequency. As
each underground street storage system is installed the underground storage capacity
is increased. The total underground storage will exceed that generated by a 5-year
storm frequency.

The more underground street storage systems, installed throughout the City, the more
positive impact on the mitigation of street flooding.

The Master Plan consists of the following elements:

A. Installation of tide control values at the ocean and bay outfalls.

B. Major underground storage facilities installed within the limits of the Convention
Center parking areas, between Burk Avenue and Bennett Avenue,

C. Underground street storage systems installed in conjunction with the City's
street improvement program.




Replacement of existing undersized storm pipe with larger diameter pipe.
Installation of J-ECO curb boxes, frames and grates.

Purchase portable pumps to be used to evacuate stored runoff when tide levels
prevent the tide control valves from opening and the particular section of the
storm system has no available storage.

mmo

The recommended improvements should be programmed into a 10 Year Capital
Improvement Program (CIP). As each element of the plan is implemented the impact
should be observed and the CIP reevaluated by the Wildwood Sewer Utility and the City
Engineer.
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I INTRODUCTION
A. Purpose

The purpose of the Storm Sewer Master Plan is to provide a cost-effective solution to
the various flooding issues frequently impacting the City of Wildwood. The City of
Wildwood was incorporated in 1812 and is situated on a barrier island comprised of five
separate municipalities consisting of Wildwood, North Wildwood, West Wildwood,
Wildwood Crest and Diamond Beach which is governed by Lower Township. The City
encompasses approximately 1.60 square miles within the above referenced island, as
shown on Figure A entitied “USGS Map - Wildwood" and Figure B entitled “Existing
Aerial Photograph.” The City of Wildwood is bounded on the south by Wildwood Crest
and on the north by North Wildwood, on the west by the Grassy Sound, and its various
inlets and on the east by the Atlantic Ocean. The City is subjected to significantly high
tides, heavy rain storms and the combination of high tides and concurrent heavy rains.
During these periods, large portions of the City are flooded, presenting a threat to the
public health and safety.

The FEMA Base Flood -Elevation is established at 10.0 feet for the majority of the City
neighborhoods, with the exception of the area between Ocean Avenue and the
Boardwalk where the Base Flood Elevation is higher, at 11.0 feet.

Due to the relative existing grades ranging from approximately 3.5 feet to approximately
10 feet, several areas are adversely impacted by slightly greater than normal high tides.
Historic records indicate tide elevations ranging from 6 feet to 7 feet. The most
frequently flooded areas have existing ground elevations less than 7 feet. For example,
ground elevations along Pacific Avenue range from 6 feet to 7 feet. Ground elevations
at the Rio Grande Avenue — Susquehanna Avenue intersection range from 3.5 feet to
4.5 feet.

The "tide" is the most influential contributing factor to the street flooding. The flood
elevation is 10.0 feet and the majority of the City of Wildwood is less than 10.0 feet.
The complete elimination of flooding is neither practical nor cost-effective.

Therefore, the purpose of this Storm Sewer Master Plan is to mitigate street flooding.
This Master Plan provides a list of recommendations whose purpose is to mitigate,
either directly or indirectly, the street flooding. The areas experiencing the most
frequent periods of flooding are shown on Figure C “Areas of Frequent Flooding.”

B. Study Area

The contracted boundary lines for this Storm Sewer Master Plan cover the City of

Wildwood, except for the area between Otten's Harbor and 26th Street and the easterly
right-of-way of Park Boulevard and the "Bay". The excluded area has been addressed




under separate reports by CMX of Manalapan, N.J. Figure B “Existing Aerial
Photographs” outlines the Storm Sewer Master Plan's boundaries.

This Storm Sewer Master Plan’s study area is comprised of nine (9) drainage areas.
The drainage areas are shown on Figure D “Drainage Area Map” and can be identified
as:

Drainage Area #1- Park Boulevard on the west, Davis Avenue on the north, New Jersey
Avenue on the east and Cresse Avenue on the south.

Drainage Area #2- New Jersey Avenue on the west, Davis Avenue on the north, the
"beach” on the east and Cresse Avenue on the south. This drainage area outlets via
seven (7) existing ocean outfalls.

Drainage Area #3- New Jersey Avenue on the west, Davis Avenue on the south, the
"beach” on the east and Oak Avenue on the north. This drainage area outlets via the
Youngs Avenue and Spencer Avenue ocean outfalls.

NOTE: New Jersey Avenue from Cresse Avenue to Oak Avenue, is the high point
with surface runoff flowing to Park Boulevard to the west and Pacific Avenue to
the east. Surface runoff flows from Ocean Avenue to Pacific Avenue. Pacific
Avenue has the lowest elevations in Drainage Areas #2 and #3.

Drainage Area #4- Mid-block between Pacific Avenue and Atlantic Avenue on the west,
Poplar Avenue on the north, the "beach" on the west and Qak Avenue on the south,
This drainage area outlets via the Poplar Avenue ocean outfall.

Drainage Area #5- Mid-block between Pacific Avenue and Atlantic Avenue on the east,
Poplar Avenue on the north, Park Boulevard on the west and Maple
Avenue/Schellenger Avenue on the south. This drainage area drains to Park Boulevard
and outlets to the "bay" through five (5) bay outfalls.

Drainage Area #6- Mid-block between Atiantic Avenue and Pacific Avenue on the east,
Oak Avenue on the south, Park Boulevard on the west and Pine Avenue on the north.
This drainage area outlets to the "bay" (the Schellenger Avenue bay outfall).

Drainage Area #7- New Jersey Avenue on the east, Davis Avenue on the south, Park
Boulevard on the west and Schellenger Avenue on the north. This drainage area flows
overfand to the Park Boulevard storm drainage system and outlets to the "bay" through
various "bay" outfalls.

Drainage Area #8- Cresse Avenue and Hildreth Avenue from Park Boulevard to Grassy
Sound Channel/Sunset Lake. This drainage area outlets via the Hildreth Avenue and
Cresse Avenue "bay" outfalls.



Drainage Area #9- Often's Harbor on the notth, Park Boulevard on the east, Bennett
Avenue on the south and Grassy Sound Channel/Sunset Lake. This drainage area
outlets via the Leaming Avenue and "Boathouse"” bay outfalls.

C. Other Reports

1. Remington, Vernick and Walberg Engineers completed the Rio Grande
Avenue-Susquehanna Avenue Storm Drainage Improvement Project,
dated May 15, 2008. The May 15, 2008 Report is made part of this report
by reference only. Copies of the Report are available through the City of
Wildwood Sewer Utility.

2. CMX, Manalapan, completed various studies for the area bounded by
Otten's Harbor to the south, the "bay" to the east, 26th Street to the north
and the easterly right-of-way of Park Boulevard. Copies of the CMX
studies are available through the City of Wildwood Sewer Utility.

3. Remington, Vernick and Walberg Engineers completed the Feasibility
Study of Five Options to Eliminate Beach Closures on Five Mile Beach,
dated April 2003.

The City of Wildwood, in conjunction with the New Jersey Department of
Environmental Protection (NJDEP) and Cape May County had determined
to investigate the most practical, cost effective and environmentally
sensitive way to eliminate the possibility of beach closures due to high
counts of fecal coliform bacteria and reduce the risks associated with the
current beach outfall configuration. It had been determined fecal coliform
bacteria was presented into the storm sewer system through fecal
contamination in the City being washed into collection points during
periods of heavy rain. The heavy rain flushed the streets and sidewalks,
flowed through the collection system and discharged through the nine (9)
outfalls onto the beach.

Ranging from several hundred feet to over one thousand feet from the
mean low water elevation, the outfalls have become problematic. The City
must perform daily excavation to clear the accumulation of sand from the
terminus point to allow evacuation of storm flows from the storm sewer
system. The outfalls generally have a pool of standing water at their outlet
locations. Though the areas are cordoned off with orange snow fence,
children have been seen, from time to time, playing in the standing water.
The report investigated the installation of pump stations and extension of
the outfall pipes into the ocean. These options will be addressed in
Section VI Proposed Improvements of this Master Plan.




Hl. EXISTING CONDITIONS
A. GENERAL

Because of the City's location on the barrier island it is often subjected to flooding as a
result of tidal flow. The tidal flooding problem most affects the Rio Grande Avenue —
Susquehanna Avenue intersection, the area along the southerly edge of Otten's Harbor,
Park Boulevard from Davis Avenue to Juniper Avenue and Pacific Avenue, between
Cresse Avenue and Lincoln Avenue. These areas are subjected to flooding due to
above normal high tide events.

The combination of above-normal high tides and rain events results in the most
significant flooding events. The existing drop inlets coliect gutter flow and outlet the flow
into a piped drainage system discharging to either the bay, Otten's Harbor, or the
Atlantic Ocean. These drop inlets are already full or overflowing due to the tide waters
backing up into the storm pipe network. Therefore, the additional surface runoff or rain
water has nowhere to drain. The additional rain water, coupled with already high tide,
causes increased street flooding.

The term "bubbler(s)" is used in this Master Plan. The definition of "bubbler" is a drop
inlet which does not connect in any way to an existing outfall sewer. A "bubbler” may
be interconnected to one or more "bubblers” at an intersection. The "bubbler" accepts
surface runoff and allows the runoff to percolate into the ground as its method of
draining itself. When a "bubbler" is full of surface runoff or subject to high groundwater
or tides, the collected runoff "bubbles" onto the surface and flows along gutters to a
"piped” storm drainage system. Normally, the collected surface runoff from the
“bubbler” will flood a portion of an intersection to a depth that allows the water to reach
a point where it can then run by gravity to the next intersection. When the surface
runoff reaches the next downstream intersection, generally the existing storm sewer
system is already over capacity. Therefore, the intersection and street flooding is
exacerbated. This is a domino effect as the surface runoff flows from intersection to
intersection. "Bubblers” were installed as an inexpensive method of collecting surface
runoff, without extending the storm pipes. The bubblers were to collect runoff and allow
the collected runoff to percolate into the sandy soil. However, with high groundwater or
tide levels percolation is minimal at best. During periods of high groundwater or tide
bubblers become ineffective. "Bubblers" should no longer be allowed to be constructed
within public rights-of-way.



B. AREAS OF FREQUENT FLOODING

The areas of frequent flooding are depicted on Figure C entitled "Areas of Frequent
Flooding." Site observations were made during the rainstorm and tidal events of:

August 10, 2007

June 14, 2007

May 12, 2008

September 9, 10 and 11, 2009
September 23, 2009

October 15 and 16, 2009

The weather conditions were rain with higher than above-normal tides and no rain with
higher than above-normal tides. The greatest amount of flooding occurred during
significant tidal events,

C. OUTFALLS

All of the storm drainage systems outlet through "outfall” pipes to either the bayside (8
outfalls) or ocean side (10 outfalls) of the City.

The "bay outfalls" are equipped with tide contro! valves which open to allow collected
storm water to outlet into the bay and then close as the tide rises to prevent the rising
tide waters from backing up into the drainage system. Over the years the City has been
plagued with significant street flooding due to the failure of the tide control valves. The
tide control valves deteriorate with time and are subject to debris being caught in the
valve as the valve begins to close. The debris prevents complete closure and thus the
tide control valve fails. When a tide control valve fails, the tide waters rush into and fill
the drainage facilities. The result is surface runoff from rain events can not enter the
drainage facilities due to the lack of capacity of the system. Further, if the tides are
“above-normal" the tide waters bubble out of the drainage facilities onto the surface.
There is also the combined event of above normal high tide and a rain event. In all
these cases the result is street flooding ranging from flooded gutters and shouiders to
the compiete flooding of the street causing official closing of the street to all vehicular
and pedestrian traffic but most importantly to all emergency vehicles.

The existing "ocean outfalls" are not equipped with tide control valves. The tide control
valves are designed to attach to the outfall pipe. The "ocean outfalls" are subject to
extreme wave action. The wave action becomes so severe at times the tide valves are
ripped off the outfall pipes, thus allowing the tides to rush into the drainage system.
Without the tide control valve either the rising tide water or the loss of the storm facility's
capacity to collect and convey surface runoff results in street flooding. Further, the
natural phenomenon of yearly expansion of the City's beaches has created a significant
maintenance issue. At present, the beach outfall pipes terminate a significant distance
from the mean low water line. Therefore, to keep the outfalls "open", i.e., free of sand,
the City must continually excavate the ends of the outfalls to allow the storm drainage



systems to outlet to the ocean. Partially or wholly “clogged” outfalls significantly reduce
the storm drainage system's ability to convey surface runoff to the ocean. The result is
an increase in the street flooding.

There are nine {8) major drainage areas and are shown on Figure D entitled “Drainage
Area Map.”

D. Drainage Area #1

Drainage Area #1 has limited storm drainage facilities. There are a few "bubbler" inlets
located on New Jersey Avenue and Arctic Avenue. The surface runoff from Cresse
Avenue and Hand Avenue is collected by the Park Boulevard drainage system and
outletted to the "bay" at Leaming Avenue. Both bay outfalls are equipped with tide
control valves.

E. Drainage Area #2

Drainage Area #2 is comprised of nine (9) streets and includes seven (7) ocean outfalls.
Pacific Avenue from Cresse Avenue to Davis Avenue is the most frequently flooded
area, east of Park Boulevard. The lowest street elevation along Pacific Avenue is from
Bennett Avenue, o Leaming Avenue to Hand Avenue. All the surface flow from New
Jersey Avenue and Atlantic Avenue flows to Pacific Avenue The major cause of the
flooding is the tide. The lowest elevation of Pacific Avenue is equal to the normal high
tide elevation. Any tides exceeding the normal fide elevation threatens the area with
street flooding.

F. Drainage Area #3

Drainage Area #3 is comprised of nine (8) streets and includes two (2) ocean outfalls.
Pacific Avenue from Davis Avenue to Garfield Avenue is the most frequently flooded
area after Drainage Area #2. Pacific Avenue is the low point between New Jersey
Avenue and Atlantic Avenue with the Roberts Avenue intersection being the lowest
point. . .

NOTE: The flooding of Pacific Avenue is, generally, continuous from Cresse
Avenue to Garfield Avenue.

G. Drainage Area #4

Drainage Area #4 is comprised of eight (8) streets and includes the Poplar Avenue
ocean outfall. The streets in this drainage area are not subject to frequent flooding.
The ground elevations in this area are some of the higher in the City. The occurrence of
street flooding is minimal. Surface runoff flows from Atlantic Avenue to Park Boulevard.



H. Drainage Area #5

Drainage Area #5 is comprised of several blocks and surface runoff drains to Park
Boulevard. There are a limited number of "bubblers" in Pacific Avenue, New Jersey
Avenue and New York Avenue. When surface runoff exceeds the "bubblers" capacity,
the runoff flows overland to the storm drainage facilities in Park Boulevard and are
conveyed to the various "bay" outfalls. The overflow of surface runoff causes increased
flooding at Park Boulevard.

I. Drainage Area #8

Drainage Area #6 is comprised of several blocks. A significant storm drainage system
exists in Pacific Avenue, New Jersey Avenue and Schellenger Avenue. This drainage
system connects to the Park Avenue storm drainage system and is conveyed fo the
"bay" outfall at Schellenger Avenue. This area has a minimal threat of flooding.
However, the Park Boulevard-Schellenger Avenue intersection does experience
frequent flooding.

J. Drainage Area #7

Drainage Area #7 is comprised of several blocks. The surface runoff flows from New
Jersey Avenue to Park Boulevard. There are no storm drainage facilities in New Jersey
Avenue. However, there are "bubblers” at every Arctic Avenue intersection. When
surface runoff exceeds the "bubblers” capacity, the runoff flows overland to the storm
drainage facilities in Park Boulevard and is conveyed to the various "bay" ouffalls. This
area has a minimal threat of flooding. However, the overflow runoff reaches Park
Boulevard-Youngs Avenue intersection and contributes to frequent flooding of the area
between Park Boulevard and the Bay.

K. Drainage Area #8

Drainage Area #8 is comprised of Hildreth Avenue and Cresse Avenue. Each street
has an individual "bay" outfall. The streets in this drainage area are subjected to
frequent flooding as this area, along with Drainage Area #9, is the lowest lying area
covered by this Report.

L. Drainage Area #9

Drainage Area #8 is discussed in detail in the Rio Grande Avenue-Susquehanna
Avenue Storm Drainage Improvement Project, by Remington, Vernick and Walberg
Engineers dated May 15, 2008. The recommendations of the previous report have not
yet been fully implemented and this drainage area remains an area of frequent flooding.
There is an issue concerning the ownership of the "boathouse" drainage pipe and tide
control valve. The City's research appears to indicate ownership by the NJDOT. The
City has requested NJDOT to review the City's findings, however, NJDOT has not
responded to the City's inquiry.



IV. ALTERNATIVES

A. GENERAL DISCUSSION OF ALTERNATIVES-the primary cause of flooding is the
impact of above-normal tides, coupled with failed tide control valves and secondarily the
pipe capacity of the existing storm water system to convey the surface runoff to the
respective outfalls. Storm frequencies of greater than five (5) year rainfall intensities
generally are accompanied by various strength "nor'easters”, “tropical storms" and
"hurricanes”. During these storms the primary cause of flooding is the above normal
tides. The ultimate fix, when you consider the island is generally under ten foot in
elevation and the base flood elevation is 10 foot, is to increase the ground elevation
and/or construct structural barriers. As this alternative is not a cost effective or realistic
solution, the following alternatives have been considered. All improvements are being
sized for a five (5) year frequency storm.

Each individual drainage area was analyzed for its specific needs. No one alternative
may completely satisfy all the identified needs. Therefore, the Report's proposed
improvements may incorporate one or more of the following alternatives.

B. NO-BUILD-this alternative is not acceptable as frequent localized flooding is
detrimental to the health and safety of the island residents and visitors. The street
flooding enters the sanitary sewer system through the existing manholes and
surcharges the sanitary sewer system, at times backing up onto the street. The
localized street flooding impairs emergency response team's ability to reach their
destination via the shortest route and presents a potential health issue to persons
forced or otherwise walking through standing water. Failure to remedy these conditions
would adversely impact the health and safety of the general public.

C. Continuance of the existing outfall MAINTENANCE AND REPAIR program-this
alternative results in a status quo. As the beach continues to expand the outfall pipes
must be continually maintained. The maintenance requires keeping the outfall pipes
from being partially or totally blocked with sand. The maintenance and repair alternative
would include the routine checking of a tide control valves for objects wedging open the
tide control valves and deterioration of the valves. This alternative requires daily
maintenance which is an on-going drain on the financial resources of the City. The
maintenance and repair alternate must continue to be part of the City’s overall sewer
maintenance plan until the recommended alternatives are implemented.

D. REPLACE the existing OUTFALLS-this alternative would include replacing the
existing outfalls with larger diameter pipes sized to convey the five-year frequency
storm. The alternate could include replacement of single outfall pipes or combining
multiple outfalls into a single outfall pipe. This alternate would require the extension of
the outfalls to the minimum low water elevation. This alternative will require submission
of permit applications to New Jersey Department of Environmental Protection.

E. REPLACEMENT of the existing STORM SEWER SYSTEM-this alternative would
include replacing the existing undersized storm water piping system with larger diameter
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pipes sized to convey the five-year frequency storm. This alternative would be phased
over a long period of time to correlate with the City's future roadway reconstruction
projects. Where an existing roadway is scheduled for reconstruction, the capacity of the
existing storm sewer system should be analyzed for a five-year storm frequency and
replaced accordingly.

F. Construction of UNDERGROUND RETENTION/DETENTION FACILITIES-this
alternative would include the installation of over sized storm pipes with "watertight"
gasketed joints to provide underground storage of surface runoff. The facilities provide
storage, then slow release of the stored runoff to the existing storm drainage piping.
The storage and slow release process limits the quantity of runoff reaching the
downstream piping, therefore, not exceeding the existing downstream system capacity.
In other words, street "flooding” would be converted to underground "ponding". This
alternative would allow storm sewer system improvements to be undertaken without
replacing the entire downstream piping system, including the outfall.

G. Construction of PUMP STATIONS-this alternative would include the installation of
pump stations where there is no publicly owned land available for the construction of
underground retention/detention facilities. The proposed pump stations and stand-by
generators would have to be constructed above the base flood elevation of 10.5 feet.
The pump station design should be limited to the five-year frequency storm. Storms of
greater magnitude are likely to be accompanied by storm surge tides of an elevation
exceeding the elevation of the various bulkheads and revetments. In this case the
pumps will be "pumping the bay or ocean" back into itself. Thus, the pump stations
become ineffective for the 10, 25 and 50 year frequency storms unless coupled with the
construction of flood walls or dikes. The pump station alternate requires ownership of
land to accommodate the purnp station and emergency generators. This alternate is
the most costly. This alternate would include possible land acquisition, initial
construction and long-term, ongoing maintenance costs.

V. DESIGN ELEMENTS

A. Tide Control Valves-the majority of localized street flooding has occurred due to the
failure of existing and absence of tide control valves. These valves were either
obstructed by debris wedged in the valve, so as to prevent the valve from completely
closing, improper penetration of the bulkhead and/or deterioration due to its exposure to
the elements. It is essential to prevent debris floating on the tide or entering the storm
sewer pipe system through existing drop inlets, from reaching the tide control valve.
The tide control valve must be installed correctly and not exposed to wave action. This
Report recommends the installation as iliustrated in Figure E. Tide Control Valve
Installation.  The system is a four-structure system. The most downstream structure
contains a trash rack, the second structure contains the tide control valve and the third
is a water quality control chamber and the fourth, or most upstream structure would
contain a second trash rack. The structures should have significant number of access
ports to facilitate inspection and cleaning. Inspection and cleaning of the two trash rack
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structures should be incorporated in a regular maintenance schedule and immediately
before any forecasted major rainfail or storm event.

B. "Bubblers"-the current "bubbler system" provides a minimum of underground
storage. The "bubblers” overflow into the adjacent gutters, puddies until the gutter flow
reaches an elevation allowing the water to spill over the crest of the roadway or gutter
and then flow to the drop inlets and piping system at the next lowest point. The result is
the overloading of the downstream system. Therefore, this Report recommends
replacement of the existing bubblers with oversized "watertight" storm sewer piping and
additional drop inlets on both sides of the streets which presently have no piping system
between intersections. The proposed "underground street storage" system would
connect to the existing downstream system through a smali orifice to produce a slow
release rate. The release rate should be such as to minimally impact the downstream
systems capacity. Figure F. "Underground Street Storage System Layout" depicts the
layout and amount of storage per pipe size per installation.

C. Underground Street Storage-the proposed underground street storage element
spreads the peak flow over a longer time of concentration. This delay reduces the
maximum flow rate reaching the storm sewer system requiring less pipe capacity. The
reduction of the peak flow results in maximizing the existing pipe system to its capacity,
therefore, minimizing the need to replace the existing piping with larger capacity pipe.
The underground street storage principally mitigates the amount of intersection and
associated street surface flooding. See Figure F. “Underground Street Storage System
Layout.”

D. Major Underground Storage Facilities-the amount of underground storage required
to be able to eliminate one or more ocean outfalls is significant and can not be
accomplished through “underground street storage” alone. Significant sized
underground storage facilities are required. These systems are commonly installed on
City owned parcels such as parking lots and ball fields. The specific areas suitable for
cost effective underground storage facilities would include the parking lots at the
Convention Center and the ball field at Columbus Park/Fox Park. The underground
storage facility would be designed for a slow release rate. Similar to the underground
street storage system, the release rate would allow for the elimination of one or more of
the existing outfalls. The remaining outfall(s) would need to be extended to the mean
low water line to effectively reduce the upstream surface flooding. Also, the “major
underground storage facilities” would store surface runoff when the above-normal tides
force the tide control valves fo close, thus preventing surface runoff from outletting to
the ocean or bay. Once again, the street flooding becomes underground "ponding”,
mitigating the flooding. Figure G. “Underground Storage System Technical Data”
illustrates the use of the D-RAINTANK or RAINSTORES, two of several available
underground storage systems. These systems should be watertight to eliminate
infiltration of groundwater.

E. Portable Pumping Units-the storm sewer pipe system will drain to the ocean or bay
as the tide recedes. However, there may be need to evacuate the water at a faster rate.
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An example would be the forecasting of another significant tide and/or rain event
immediately following the current event. The use of portable pumps, with the ability to
pump for a period of 12 to 24 hours on a single tank of fuel, could be employed to
reduce the amount of stored water. This would provide additional storage capacity for
the forecasted event. The proposed improvements will require years to fully implement.
Therefore, the portable pumps can be used, wherever necessary, to evacuate runoff
from the outfall pipes directly to the bay or ocean outfalls. The portable pumps suction
line can be installed in the upstream trash rack structure, see A. Tide Control Valves
above, and the discharge line can be installed in the downstream trash rack structure.
Figure H. "Schematic Storm System Layout at Outfalls" depicts the layout of the suction
and discharge fines. The use of pumps to evacuate runoff from drainage areas of
limited size can be desighed as permanent installation with float controls.  The
CD150M Dir-Prime Pump manufactured by Godwin Pumps, Figure L, is an example of
the type of pump suitable to evacuate the stored storm runoff. These pumps have a
maximum pumping capacity of approximately 1,700 gailons per minute. To accomplish
a greater discharge rate, the City would have to install larger capacity pump stations.

F. Stormwater Pollution Control-when it rains, oils, sediment and other contaminants
are washed from paved surfaces directly into storm drains and conveyed to waterways.
As non-point source pollution such as stormwater accounts for 80% of water pollution.
NJDEP is responding to this issue through regulations fo protect water resources.
Therefore, it is recommended to use stormwater pollution control structures such as
"Stormceptor” and "Vortechs" to effectively remove finer sediment, oil and grease and
floating and sinking debris prior to the collected surface runoff entering a major
underground storage facility or outletting through a tide control valve. Figure H.
ilustrates the positioning of the stormwater pollution control structure within the
proposed system layout.

G. Watertight Joints-the underground storage concept is based on constructing a
system that is "watertight". The storm water piping and precast drop inlets must be
manufactured to prevent the infiliration of groundwater and exfiltration of the stored
runoff. Therefore, rubber gasketed joints shall be used for both the pipe joints,
connections between pipes and structures and the joints between precast units.

H. Calculations — as noted earlier in the report, the design storm shall be five-year.
However, calculations included both the two-year and ten-year frequency storms so as
to be able to determine existing pipe capacity.

The calculations included:
1) Determining the size of the Major Underground Storage Facility(s).
2) Determining the storage capacity and design storm for the “Underground
Street Storage.”
3) Determining the adequacy of existing major storm trunk lines.
4) Determining the necessary pipe size increases to convey storm flow to the
proposed underground storage facility or directly to an outfall pipe.
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The results of the calculations are found in Figure "M” and are shown on Figure
Proposed Storm Sewer Master Plan.” The proposed storm sewers have been sized for
the 5-year frequency storm.

Vi. PROPOSED IMPROVEMENTS
GENERAL

There are two factors contributing to localize street fiooding. First and foremost is the
impact of above-normal tides. Secondly is the impact to significant rainfall. Goal #1 of
the following proposals is to mitigate the tide effect. Goal #2 is to provide underground
storage necessary with the successful accomplishment of Goal #1.

A. Drainage Area #1

The installation of new larger diameter storm sewer piping, together with “underground
street storage” should be coordinated with the planned pavement reconstruction
projects. The “underground street storage” will mitigate surface flooding when the tide
control valves are closed during tidal events. The underground street storage systems
will relieve the Park Boulevard storm sewer system which outlet to the bay at either
Leaming Avenue or Otten's Harbor. Both of these outfall locations are located in areas
of frequent flooding. The Park Boulevard storm drainage system does not have
capacity to convey the five-year storm flows. The systematic installation of the
“underground street storage system” will relieve the existing downstream piping system
and eliminate the need to replace the existing storm drainage piping with larger
diameter pipe. Should a rain event occur concurrently with a major tide event, the
underground street storage system would collect the surface runoff "underground”
rather than allowing the runoff to flood the roadways where the water will "pond" until
the tide recedes and the tide control valves open.

B. Drainage Area #2

It is recommended to install both “underground street storage” and “major underground
storage” facilities. The primary objectives are to eliminate the frequent flooding of
Pacific Avenue and the reduction in the number of existing beach outfalls. The
installation of underground street storage will reduce the amount of surface runoff
currently flowing from New Jersey Avenue to Pacific Avenue The surface runoff flows
to the drop inlets at the Pacific Avenue intersections and tries to enter the already
surcharged existing the storm drain system. The "underground street storage” will
detain the surface runoff allowing the peak storm flows to pass prior to the release of
the stored runoff. Further, the underground street storage system will provide
underground storage during rain coupled with tide events.
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The Convention Center parking lot is strategically located at the most downstream point
of the existing storm drain systems. The installation of “major underground storage
facilities” under the parking lot areas will provide significant storage of surface runoff
during high tide events. The improvements are depicted on Figure J. entitled
“Schematic Major Underground Storage Facility.” The Fox Park ball field is also a
potential site for a major underground storage facility.

The tide control valves would prevent the tide from consuming storage within the
existing pipe system thus mitigating the flooding of Pacific Avenue. As Pacific Avenue
is the lowest point east of New Jersey Avenue, it is the point where above-normal tides,
even without a concurrent rain event, begin to bubble out of the existing drop inlets and
flood the intersections and ultimately the entire travelway.

The installation of the “major underground storage” facilities can be phased allowing for
evaluation of each phase and the need to expand the system's capacity. The existing
outfall pipes are undersized for the five year storm event. The major underground
storage facility would allow the storing and slow release to maich the existing outfall(s)
capacities or into cne or two new larger diameter outfalis. To address the existing
outfall maintenance issues, it is recommended a single larger diameter outfall replace
the six outfalls between Bennett Avenue and Burk Avenue. Figure J. illustrates the
needed capacity and square footage of parking lot required to store the five-year flows.
The outfalls must be extended fo the mean low water level, a distance of approximately
700 linear feet. NJDEP approvals will be necessary. The elimination of the existing
outfalls mitigates the issues of public health and safety and continued maintenance at
the existing outfall discharge points.

C. Drainage Area #3

Unlike Drainage Area #2 there is no available public owned land suitable for the
installation of a major underground storage facility. Therefore, the required storage
must be provided via the installation of “underground street storage systems.” The
existing stormwater drainage network connect to each other beneath the Boardwalk. It
is recommended to install tide control valves in the Roberts Avenue and Spicer Avenue
street ends. The proposed system layout is illustrated on Figure H. “Schematic Storm
System Layout at Qutfalls.”

D. Drainage Area #4

Drainage Area #4 is not subjected to the same degree of sireet flooding as experienced
by the "areas of frequent flooding". Higher tide levels and more intense rainfall events
would result in street flooding. However, these events would exceed the five-year storm
frequency. Therefore, no improvements are proposed at this time. As street
reconstruction projects are contemplated, “underground street storage systems” should
be incorporated in the design.
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E. Drainage Area #5

Underground street storage is recommended in all streets. These systems will allow
surface runoff to be stored and slow released into the Park Boulevard storm drainage
system. Drainage Area #5 naturally flows toward Park Boulevard where it is collected
and piped to the various bay outfalls. The area west of Park Boulevard is subject to
frequent flooding. The City has undertaken a program to install new tide control valves
on the bay outfalls, resulting in the need to store surface runoff during periods of high
tides where the tide valve is closed.

F. Drainage Area #6

Unlike Drainage Area #5, there is a limited number of streets suitable for underground
street storage. The major roadways have existing storm drainage piping. The existing
storm drain system has the capacity to convey the five year storm flows., However,
when the Schellenger Avenue tide control valve is in the closed position, surface runoff
will pond first in the area west of Park Boulevard, and depending on the severity of the
storm, to the east of Park Boulevard.

There are no streets subject to frequent flooding within Drainage Area #6. Street
flooding does occur on Park Boulevard, which is outside the limits of this Report.
Therefore, improvements are outside the scope of this report. “Underground street
storage systems” should be incorporated in any future street reconstruction projects.

G. Drainage Area #7

The storm drainage facilities in Drainage Area #7 are limited to "bubblers”. The surface
flow pattern is from New Jersey Avenue to Park Boulevard. The only street subject to
frequent flooding is Park Boulevard. It is recommended to install “underground street
storage systems” in future street reconstruction projects. The introduction of upstream
storage will relieve the Park Boulevard drainage system of surface runoff which may
overload the downstream system capacity. At the same time it will provide underground
storage when the bay tide control valves are in the closed position.

H. Drainage Area #8

Drainage Area #8 is one of the lowest lying areas within the City. It is recommended to
install new tide control valves and install underground street storage facilities in Hildreth
Avenue, Lake Avenue and Bennett Avenue to provide storage for surface runoff during
periods of above-normal tides. The proposed improvements are illustrated on Figure H.
*Schematic Storm System Layout at Outfalls.”

I. Drainage Area #9

Drainage Area # 9 is fully addressed in the May 15, 2008 Rio Grande Avenue-
Susquehanna Avenue Storm Drainage Improvement Project. It is recommended to
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supplement the previous recommendations to include the "Schematic Storm System
Layout at Outfalls" (Figure H) and the use of "portable pumps" unti! such time as the
previously recommended permanent pump station is installed.

“Underground Street Storage” Systems should be installed in Hand Avenue, Bennett
Avenue between park Boulevard and Lake Road.

J. Best Management Practices

In addition to the above proposed improvements, the development of a continuous

program of Best Management Practices shouid be implemented immediately. Specific

recommendations include but are not limited to the following:

1. Periodic inspection of tide control valves.

2. Replacement of existing drop inlet curb boxes with J-ECO curb boxes.
See Figure K entitled “Typical J-ECO Curb Box Frame and Grate.”

3. Periodic cleaning of all drop inlets of debris and sands.

4. Replace all damaged drop inlets and storm manholes.

5 Replace, rehabilitate and/or seal existing drop inlets and storm manholes to
eliminate the source of infiltration due to high groundwater.

8. Sweep/clean gutters to collect all surface debris and sand prior to it entering the
storm drainage system.

VII. OPINION OF PROBABLE CONSTRUCTION COST

The top three priority improvements are the installation of tide controf valves at each
outfall, installation of the major underground storage facility beneath the Convention
Hall parking lot and the installation of underground street storage systems. Priority one
is to prevent backflow into the system during tidal events. Priority two is to provide the
storage necessary to drain Pacific Avenue during periods when the tide control valves
are closed. Priority three is to provide additional underground storage necessary to
drain portions of the City during periods when the tide control valves are closed. The
fourth priority would be the purchase of portable (trailer mounted) pumps to evacuate
stored water wherever and whenever there is no storage capacity available within the
existing pipe system.

The remaining proposed improvements including the replacement of existing
undersized storm pipes with larger diameter pipe and the installation of J-ECO curb
boxes should be incorporated in a long term capital improvement plan. Opinions of
probable construction costs, representing the appropriate bidding environment, should
be developed at the time the projects are identified for inclusion in the capital
improvement plan. The opinions of probable construction cost should be prepared by a
licensed engineer, experienced with estimating in the Cape May County bidding
environment existing at the time the project is scheduled to begin design services.
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Following are the Opinions of Probable Construction Costs for Priorities One through
Four.

Instaliation of Tide Control Valves on Existing Outfalls. (Parenthesis refers to Priority)

Street Ends  Cresse Avenue @ Boardwalk — 187 (3)
Cresse Avenue @ Bay — 18" (1)
Bennett Avenue — 18" (1)
Hand Avenue — 18" (1)
Taylor Avenue — 18" (1)
Youngs Avenue — 18" (2)
Spencer Avenue — 18" (2)
Poplar Avenue — 18" (3)

ltem Units Quantity Unit Price Amount
Trash Rack EA 2 $10,000.00 $20,000.00
Structure

Tide Control Valve  EA 1 $8,000.00 $ 8,000.00
Manhole

Tide Control Valve  EA 1 $8,000.00 $ 8,000.00

SUBTOTAL $36,000.00
Contingency $ 9,000.00

TOTAL $45,000.00

Priority (1) 4 x 45,000.00 = $180,000.00
Priority (2) 2 x45,000.00=% 90,000.00
Priority (3) 2 x45,000.00=% 90,000.00

Priorities are based on:
Priority (1) — existing conditions cause significant upstream flooding.

Priority (2) — existing conditions cause moderate upstream flooding.
Priority (3) — existing conditions cause minor upstream flooding.
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Installation of Tide Control Valives on Existing Outfalls.

Street Ends  Rio Grande Avenue — 24" (1)
‘Boathouse” Parking Lot — 24" (1)

lte Units Quantity Unit Price Amount

Trash Rack EA 2 $12,500.00 $25,000.00

Structure

Tide Control Valve EA 1 $10,000.00 $10,000.00

Manhole

Tide Control Valve  EA 1 $12,000.00 $12,000.00
SUBTOTAL $47,000.00
Contingency $13,000.00

TOTAL $60,000.00

Priority (1) 2 x 60,000.00 = $120,000.00

Instaflation of Tide Control Valves on Existing Outfalls,

Street End  Leaming Avenue @ Boardwalk — 30" (1)

ite Units Quantity Unit Price Amount

Trash Rack EA 2 $15,000.00 $306,000.00

Structure

Tide Control Valve  EA 1 $12,000.00 $12,000.00

Manhole

Tide Control Valve EA 1 $15,000.00 $15,000.00
SUBTOTAL  §57,000.00
Contingency $18,000.00

TOTAL $75,000.00

Priority (1) $75,000.00
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Installation of Tide Control Valves on Existing Outfalls.

Street End  Burk Avenue - 48" (1)
Leaming Avenue @ Bay — 48" (2)
ltem Units Quantity Unit Price
Trash Rack EA 2 $25,000.00
Structure
Tide Control Valve  EA 1 $15,000.00
Manhole
Tide Control Valve  EA 1 $30,000.00
SUBTOTAL

Contingency
TOTAL

Priority (1)
Priarity (2)*

Amount
$50,000.00
$15,000.00

$30,000.00

$95,000.00
$25,000.00
$120,000.00

$120,000.00
$120,000.00

The existing tide control valve frequently fails due to debris preventing closing of the

valve. Daily maintenance is required.

Summary

Priority (1) $535,000.00

Priority (2) $210,000.00

Priority (3) $ 90,000.00

2A, Maior Underground Storage System (5 vear storm)
[te Units Quantity Linit Price
Storage Units SF 125,000 $20.00
Geo-Grid sY 15,000 $6.00
Geotextile Fabric SF 260,000 $2.00
Excavation CY 25,000 $20.00
Sand CY 15,000 $15.00
Liner SF 260,000 $2.00
Maintenance Ports EA 50 $500.00
Parking Lot PavementSY 15,000 30.00
Replacement
TOTAL

Amount

$2,500,000.00
$ 90,000.00
$ 520,000.00
$ 500,000.00
$ 225,000.00
$ 520,000.00
$ 25,000.00
§ 450.000.00

$4,830,000.00




2B. Maijor Underground Storage System Scheme “A”

[tem

Major Underground
Storage System

Number of Locations

(% Factor)
86" Outfall Pipe
Ex. 48" Qutfall
Extension
Coillector Pipes
54" HDPE
48" HDPE
42" HDPE
36 HDPE
30" HDPE
Trash Rack
Structure
Tide Control Valve
66"
mh.u.
48"
42"
24"
Tide Control Valve
Manhole
Water Quality
Chamber
Diversion Manhole
15" HDPE
(distribution piping)
Remove Existing
Ouffalls
Pavement Repair
For Collector Pipes

Units

EA
LS

LF
LF

LF
LF
LF
LF
LF
EA

EA
EA
EA

EA
EA

EA

EA
LF

EA

SY

Quantity

LS
1,800
700
260

520

N OO

200

2000

Unit Price

$4,830,000
0%

$800
3600

$175
$150
$130
$120
$100
$6,500

$50,000
$35,000
$30,000
$20,000
$10,000
$8,000

$100,000

$10,000
$60

$50,000

$30
SUBTOTAL
Contingency

TOTAL

Amount
$4,830,000
$0.00

$1,440,000
$420,000

$45,500
$117,000
$67,600
$0.00
$0.00
$13,000

$50,000
$0.00
$30,000
$0.00
$0.00
$16,000

$200,000

$10,000
$12,000

$200,000
$60,000
$7,511,100
$ 788,900

$8,300,000



ltem
Major Underground
Storage System
Number of |ocation
Factor
547 QOutfall Pipe
Ex. 48" Outfall
Extension
Collector Pipes
54" HDPE
48" HDPE
42" HDPE
36 HDPE
30" HDPE
Trash Rack
Structure
Tide Control Valve
668"
54"
48"
42"
247
Tide Control Valve
Manhole
Water Quality
Chamber
Diversion Manhole
15" HDPE
(distribution piping)
Remove Existing
Qutfalls
Pavement Repair
For Collector Pipes

Major Underground Storage System Scheme “B”

Units

EA

LF
LF
LF
LF
LF
EA

EA
EA
EA
EA
EA
EA

EA

EA
LF

EA
sY

Quantity

10%

1,800
700

780
260
260

P .. 4

300

750

22

Unit Price
$4,830,000
$483,000

$700
$600

3175
$150
$130
$120
$100
$6,500

$50,000
$35,000
$30,000
$20,000
$10,000
$8,000

$100,000

$10,000
$60

$50,000

330
SUBTOTAL
Contingency

TOTAL

Amount
$4,830,000
$483,000

$1,260,000
$420,000

$0.00
$0.00
$101,400
$31,200
$26,000
$26,000

$0.00
$35,000
$30,000
$0.00
$0.00
$16,000

$300,000

$20,000
$18,000

$200,000
$22,500
$7,819,100
$ 780,800

$8,600,000




ltem
Major Underground
Storage System
Number of Location
Factor
54" Qutfall Pipe
42" Qutfall Pipe
Ex. 48" Outfall
Exiension
Collector Pipes
54" HDPE
48" HDPE
42" HDPE
36 HDPE
30" HDPE
Trash Rack
Structure
Tide Control Valve
66"
54"
48"
42"
24"
Tide Control Valve
Manhole
Water Quality
Chamber
Diversion Manhole
15" HDPE
(distribution piping)
Remove Existing
Outfalls
Pavement Repair
For Collector Pipes

Maior Underground Storage System Scheme “C”"

Units
EA
LS

LF
LF
LF

LF
LF
LF
LF
LF

EA
EA
EA
EA
EA
EA

EA

EA
LF

EA
SY

Quantity

15%

1,800
1,800
700

260
520
260

[N N S A ]

300

600

23

Unit Price
$4,830,000
$724,500

$700
3550
$600

$175
$150
$130
$120
$100
$6,500

$50,000
$35,000
$30,000
$20,000
$10,000
$8,000

$100,000

$10,000
$60

$50,000

$30
SUBTOTAL
Contingency

TOTAL

Amount
$4,830,000
$724,500

$1,260,000
$990,000
$420,000

$0.00
$0.00
$33,800
$62,400
$26,000
$39,000

$0.00
$35,000
$30,000
$20,000
$0.00
$24,000

$300,000

$30,000
$18,000

$150,000
$18,000
$8,590,700
$859,300

$9,250,000



3. Underground Street Storage System

18" HDPE LF 1,200
Iniets EA 6
Concrete Gutter LF 1,200
Replacement

Pavement Repair SY 500

4. Portable Pump (Trailer Mounted)

CR 150M Dri-Prime EA 4
Pump w/Trailer

VIIl. Deveiopment Costs

$65.00
$4,000.00
$25.00
$35.00

SUBTOTAL
25% Contingencies

TOTAL

$50,000.00

TOTAL

$78,000.00
$24,000.00
$30,000.00
$17,500.00

$149,500.00
$ 37,500.00

$187,000.00

$200,000.00

$200,000.00

For budgeting purposes only, we recommend the inclusion of 25% of the Opinion of
Probable Construction Costs (OPCC) to reflect the necessary survey, design and

construction services. Actual development costs should be negotiated based on the
actual scope of work. The breakdown of services is as follows:

Topographic Survey
Design Services

Preliminary Design

Final Design

Preparation of Bid Documents
Bid and Award Phase

Construction Administration

Construction Inspection

3% of OPCC
9% of OPCC
(30%)
(55%)
(15%)
2% of OPCC
4% of OPCC

7% of OPCC
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IX. STORM SEWER MASTER PLAN
A, General

There are several proposed improvements all necessary for the maximum mitigation of
frequent localized street flooding.

install Tide Control Valve Structures

install Major Underground Storage Facility
Install Underground Street Storage Systems
Replace Existing Undersized Storm Sewers
Install J-Eco Curb Box, Frame and Grate

Mmoo >

These improvements are extensive in scope. The City should incorporate these
recommendations into a Storm Improvement Capital Improvement Plan, Every effort
should be made to secure funding from outside sources to reduce the cost impact to the
City's budget.

As the Storm Improvement Capital Improvement Plan is developed and implemented,
the First Priority should be to immediately fund the installation of new tide control valve
structures at each ocean outfall. The existing 24" boathouse bay outfall, just north of
the Susquehanna Avenue — Rio Grande intersection, has failed and should be the first
bay outfall to be replaced. The installation should include, at a minimum, the tide
control valve and trash rack structures. The City should purchase a portable pump(s),
with a trailer(s) for easy transportation to the sites, to be used to evacuate existing
storm water at tide control valve structures until the underground storage facilities can
be built. This will mitigate the impact of above-normal tides which is the primary cause
of street flooding throughout the Report's study area.

The Second Priority is to install the “major underground storage” facilities within the
Convention Center parking area to provide the necessary storage of surface runoff
during periods when the tide control valve is in the closed position. The installation of
the Major Underground Storage Facility is essential to the mitigating of the Pacific
Avenue street flooding.

The above-normal tides are the largest contributor to street flooding throughout the City.
The installation of tide control valves eliminates the "higher" tides from backing up
through the existing storm system and either bubble up onto the streets or significantly
reducing the storage capacity of the storm pipes. However, when the newly installed
tide control valves are in the closed position, surface runoff fills the existing pipes. Once
the existing pipes are full the remaining surface runoff has no where to go and thus
"ponds” in the streets. Therefore, increased underground storage is necessary to store
the excess surface runoff until the tide falls and the tide control valves open.



the excess surface runoff until the tide falls and the tide control valves open.
Implementation of storage improvements of any type will lessen the street ponding
currently being experienced. The storage facility has been sized to reflect oufflow
through the proposed outfalls to reflect the change from high tide to low tide during the
period of the five-year storm.

B. Major Underground Storage Facility

The purpose of the "major underground storage facility" is to mitigate the flooding on
Pacific Avenue. The major underground storage facility can be accomplished through
three separate schemes. The scope of each scheme is shown in Figure J.

Scheme "A" includes the installation being proposed between Bennett Avenue and Rio
Grande Avenue. The area is large enough to accommodate the storage of a five-year
storm for the entire area of Drainage Area #2. This scheme requires connecting all the
outfalls from Burk Avenue to Bennett Avenue to this facility. The system will outlet to
the ocean through a proposed 66" diameter outfall. Scheme "A" aliows for the removal
of the existing outfalls at Bennett Avenue, Hand Avenue, Rio Grande Avenue and
Taylor Avenue. Further, the parking lots between Rio Grande Avenue and the
Convention Center would be available for other uses such as a parking garage.
Scheme "A" can be constructed in three phases as funding becomes available. Phase |
would be the block between Leaming Avenue and Hand Avenue connecting the
Leaming Avenue and Hand Avenue storm systems to the storage facility. Phase I
would be the block between Bennett Avenue and Leaming Avenue connecting the
Bennett Avenue and the Rio Grande storm systems to the storage facility. Phase |l
would be the block between Hand Avenue and Rio Grande Avenue connecting the
Taylor Avenue, Andrews Avenue and Burk Avenue storm systems to the storage facility,
installation of the proposed 66" diameter outfall and removal of the four (4) existing
ouffalls. Scheme "A™s opinion of probable construction cost is $8,300,000.
Implementing the facility in phases would increase the construction cost. The
breakdown of costs based on the three phases is as follows:

Phase | $1,800,000
Phase | $2,000,000
Phase i $5,200,000
Total $9,000,000

Scheme "B" includes the installation being proposed between Bennett Avenue and
Hand Avenue and between Andrews Avenue and Burk Avenue and a portion of the
block between Andrews Avenue and Taylor Avenue. The Bennett Avenue - Hand
Avenue portion will outlet to the ocean through a proposed 54" diameter outfall,
whereas, the Andrews Avenue - Burk Avenue portion will outlet using the existing 48"
outfall. The 48" outfall will be extended to the mean low water line. Scheme "B" allows
for the removal of the same four (4) existing outfalls as Scheme "A". Scheme "B" can
be constructed in three phases. Phase | and Phase Il are the same as Phase | and
Phase Il for Scheme "A". Phase Il would be the area comprised of a portion of the
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block between Taylor Avenue and Andrews Avenue and the block between Andrews
Avenue and Burk Avenue. Phase lll would inciude installation of the proposed 54
outfall pipe, extension of the existing 48" outfall pipe and removal of four (4) existing
outfalls. Scheme "B"s opinion of probable construction cost is $8,600,000. The
breakdown of cost based on the three phases is as follows:

Phase | $1,800,000
Phase i $2,000,000
Phase I} $5.700,000
Total $9,500,000

Scheme "C" includes the installation of the major underground storage system between
Bennett Avenue and Leaming Avenue (Phase |), Rio Grande Avenue and Taylor
Avenue (Phase Il) and Andrews Avenue and Burk Avenue (Phase lli). The Bennett
Avenue - Leaming Avenue block would outlet to the ocean through a proposed 54"
diameter outfall. The Rio Grande Avenue - Taylor Avenue block would outlet to the
ocean through a proposed 42" outfall. The Andrews Avenue- Burk Avenue block would
outlet using the existing 48" outfall. The 48" outfall will be extended to the mean low
water line. Phase il would include installation of the proposed 54" and 42” diameter
outfall pipes, extension of the existing 48" outfall pipe and removal of three (3) existing
outfalls. Scheme "C™s opinion of probable construction cost is $9,250,000. The
breakdown of cost based on the three phases is as follows:

Phase | $1,800,000
Phase |l $2,000,000
Phase {H $6.400,000
Total $10,200,000

It is recommended the City choose one of the three schemes and then proceed on a
Phased program evaluating the resuits before proceeding with the next phase. As the
Pacific Avenue street flooding can be mitigated but not eliminated, evaluation of the
reduced street flooding can be made. |If the results of Phase | and/or Phase !l are
satisfactory to the City, the City's funds may be to redirected to the remaining
improvements recommend in this Master Plan.

The outfalls will be extended to Mean Low Water Level, a distance of approximately
1,500 feet from the Boardwalk. The extended outfalls will mitigate the daily need to
clear sand away from the existing outfalls necessary for the proper operation of the
storm sewer system.

Implementation of the remaining recommendations should follow completion of priorities

one and two. The City should evaluate each successive improvement and revisit its
Capital Improvement Plan to determine the next appropriate improvement project.
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C. Underground Street Storage

There are many intersections, drained by "bubblers" and not interconnected with the
“piped" storm system. These areas should be connected to adequately size pipe to
convey the five year flows to the outfalls. Wherever and whenever the City undertakes
a street reconstruction or sanitary sewer improvement project the design of an
underground street storage system or adequately sized storm sewer, whichever is most
appropriate, should be included in the construction contract. The underground street
storage systems should be tied into the downstream systems to aliow evacuation of the
stored surface runoff following the end of the storm.

Surface runoff from Drainage Areas #5, #6 and #7 flows to Park Boulevard where the
surface runoff is picked up by the existing drop inlets and conveyed to the Bay.
However, the volume of surface runoff is greater than the downstream storm sewers
capacity resulting in exasperating the flooding in the streets between Park Boulevard
and the Bay. When the fide control valves are in the closed position the problem is
magnified. By installation of the underground street storage upstream of Park
Boulevard, the rate of surface runoff to Park Boulevard will be reduced while at the
same time providing upstream storage both essential to mitigating the downstream
flooding. Installation of underground street storage systems in Drainage Areas #1 and
#2, between New Jersey Avenue and Park Boulevard will have the same positive
impact on downstream ficoding.

The majority of storm sewer pipes can not accommodate the projected five year storm
frequency. The Master Plan shows the replacement of the undersized storm sewers.
The proposed sized pipes will serve to quickly evacuate stored surface runoff when the
tide control valve is in the open position. The larger pipes will also provide more
storage volume when the tide control valve is in the closed position.

The installation of the J-ECO curb box, frame and grates are essential in keeping debris
from entering the storm sewer system and eventually getting wedged in the tide control
vaive, preventing the valve from closing completely. Partial opened tide control valves,
during higher tides, will cause a significant loss of storage volume within the storm
sewer system,
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D. Recommended Sequence of Improvements

Phase | Improvements

A. Instali Tide Control Valves
Bennett Avenue $45,000
Hand Avenue $45,000
Taylor Avenue $45,000
Rio Grande Avenue $60,000
Leaming Avenue $75,000
“‘Boathouse” Parking Lot $60,000
Burk Avenue $120,000
Total “A” $450,000
B. Purchase Portable Pump (Trailer Mounted) $200,000
Total “B” $200,000
C. Replace “Boathouse” Storm Sewer $120,000 (1)
Install 48" Tide Control Valve $120,000 (1)

[L.ake Avenue and Leaming Avenue

Total “C" $240,000

D. Major Underground Storage System $1,800,000 (2)
Block — Leaming Avenue and Hand Avenue

Phase | Improvements Total $2,690,000

(1) Rio Grande Avenue-Susquehanna Avenue Storm Drainage Improvement Project
(2) 12% Cost Increase for Phasing of Construction ;| Use Existing Outfalls; Install Collector
Riping

Phase || Improvements

A. Major Underground Storage System $2,000,000 (3)
Block — Bennet Avenue and Leaming Avenue

Phase Il Improvements Total $2,000,000

(3) 12% Cost Increase for Phasing of Construction ; Use Existing Outfalls; Install Collector
Piping




Phase Il Improvements

A Major Underground Storage System $5,200,000 (4)
Block — Hand Avenue and Rio Grande Avenue

Phase Il Improvements Total $5,200,000

Phase IV Improvements

Phase |, Il and |Il Improvements should be evaluated for effectiveness. The
scope of Phase IV and other future improvement should be determined following
the evaluation.

Phase IV Improvements Total To Be Determined

{4) 12% Cost Increase for Phasing of Construction ; Install New Outfalls; Extend Existing Burk
Avenue Qutfall; Install Collector Piping; Remove Four (4) Existing Outfalis.
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FIGURE “A”
U.S.G.S MAP-WILDWOOD & STUDY AREA
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FIGURE “B”

EXISTING AERIAL PHOTOGRAPH




'CITY OF WILDWOOD
g Cape May County, New Jersey
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FIGURE “C”
AREAS OF FREQUENT FLOODING
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FIGURE “D”

DRAINAGE AREA MAP
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FIGURE “E”
TIDE CONTROL VALVE INSTALLATION



Tidetiex?

WJechnologies

Technical Data

Series TF-1—Tideflex® Check Valve

Features & Benefits

» |deal for manhole insta¥ations

o Lightweight, all-elastemer design

» Seaks around entrapped sofids

o (ost-effective, maintenance-free design
Materials of Construction

« Elastemers available in Pure Gum Rubber, Neoprene,
Hypalen®, Chiorobutyl, Buna-N, EPDM, and Viton®

We are pleased to announce the introduction of the
revolutionary TF-1 Check Valve. It functions and operates
under the same simple principle of operation as the original
TF-2 Tideflex®.

This design is ideal for existing manhole installations where
the invert of the pipe is close to the floor of the vault, There
are many check valves in interceptors, manholes, and vaults.
These vaults are designed so that there would be a madmum
gravity head; thus, the invert pipe is as close to the base as
possible, The TF-1 allows installations in such applications.

The Tideflex® Technologies Series TF-1 Tideflex® Check
Valve is designed for applications in manholes,

where the bottom  of the manhole is close to

0

_I_

Dimanslont Saries TF-1 Tideflax® Check Valve
The TF-1 slip-an canneclion is based on the 0.0, al the mating Pipe. For In-beiween sires, consult faclory,

the invert of the pipe. The TF-1 configuration

Tidaflex® TF-1 TF-1 Flanged
. : : Pipa Cutf Slip- ANSI Maximum Maximum
allows the valve to be properly installed without on Gn Lameth Pange i 2
. . . A Size L H
manhole modification, ensuring . - .
Tl_inll g" 2" 5 14 o
positive backflow prevention ! 8 2 5 17-17a" 15-1/4°
. _ H_ 10" 3 10 2312 18-3/4"
and a lifetime of maintenance- == 120 & 12* 26" 22*
t 16~ 5* 18" az 29"
free performance. Tidetjax® F-1 20" g 20 a0t 36
e ;| i w5 23
= 30" g 30 55-1/4" 54.2/4
_M R 3" g 36" 65 69"
| | | 42¢ 0 42" 58-172" 70-1/2
I el 8 100 5 T o1
Flanged Style TF1 0" 13 60" 80-a/4" g5°

FIGURE “E”

TIDE CONTROL VALVE INSTALLATION
City of Wildwood, Cape May County, New Jersey




FIGURE “F”

UNDERGROUND STREET STORAGE
SYSTEM LAYOUT




i

Pipe
Dia. (in}

“Pipe
Radius (ft)

Pipe
Area (sq ft)

Pipe
Lenth {ff)

Stora;ge
Volume {cf):

Pipe + Inlet {cf}:

Storage

15

0.63

1.43

200

1471 688

1.903.875

18

075

1.7

1200

2119.50

2,651.500

"E" inlet

"E" Inlet

Storage

4x4.5x4 Number of: | All inlets Gallon:
72 6 432

CATCH BASIN

PRECAST CDNCRETE
WITH RUBBER GASKETS
(TYPICAL)

18" H.D.P.E:
(TYPICAL)

DETAIL A"

—4" H.D.P.E|

EXISTING INLET OR MANHOLE
STRUCTURE

PROPOSED —
PRECAST INLET

NECT TO EXISTING —
F INLET OR
"M MANHOLE

18" H.D.P.E.—
{(WATERTIGHT JOINTS)

£

4" H.D.P.E.w/

UNDERGROUND STREET STORAGE
CiITY OF WILDWOOD

REMINGTON, VERNICK & WALBERG ENGINEERS
4507 REW FERSEY AVENVE. WLDWOOD CITY, NJ 08260
(609) 522550, FAX (609) 522-5%3
WEB SITE ADDRESS: WWWAVECOM 512010




FIGURE “G”

MAJOR UNDERGROUND STORAGE
FACILITY TECHNICAL DATA






0On the cover: Rainstered chember under parking Jot, Broomfield, (0. Without Above: Two views of o completed RS install under a parking lot in Big Fork, MT.

Rainstore3s high water storage capacity at shaliow depths, the Aexibllity in design, Parking lot and off-street bays for approximatefy 48 covs, drains info a 26,250-gaflon
and the convenience of exfiltration, the owners of this site would have been unable Rainstored stormwater detention structure. Diagonal parking is graded toward the
to devefop this site and would have been forced to find a different location for their renter concrete strip, which drains toward the catch basin.

new construction.

Below: Graphic representation of asphalt parking lot with Rainstored detention
shewing Individua! companents. Drawing not to scale.

Uutlet Pipe

Version 01/03




Left: Haavy equipment begins to put
the cover material over on installed
Ramstore! chamber, Take extreme care
when drlving and/or compacting over
the chamber and do nat drive over
exposed Rainstare3 units — walt unti
ALL the units are Instafled, the side
baddfil is complete, fabric and geogrid
layers are completed, and an adequate
amount of cover materlal is placed,

Below: A completed Ralnstored
instaRation at a chemical plant’s
Ioading dock In (hicago Helghts, IL.
Storrmwater droins vie muftiple infets
to a Rainstore? retention area beneath
a concrete loading dock pad, The out-
flow into the dity system Is controlled
by asturt off valve on a single 6" pipe.
For safety, if there is a chemical spill,
the vaive can be closed, the contents
can be puumped out, and the spill




40 mil (1mm} or grealer
PVC impermeable finer
encasing Rainstore3
struclure. Seams sealed
per manufactures'
recommendations.

Structural backfil campacted 1o
at least 95% relative density in ———
12 inch maximum lifts.

. . Utility markers. Use metatllic tape at top Geogrid {Tensar
Surfacing (pojous paving, comers of install to mark the area for BX1200 or egquiv.).
paving, recreation, future utility detection.
landscaping, etc.)

Two layers of 8 oz/sq-yd
A (271 gfsq-meler) min,
geotextile filker fabric
encasing Rainsiored
Shruciure,

Backfill compacied (o 95% modified
proctor density. 12" (0.3 m) minimum,

36" {0.9 m} maximum depth. Rainstorad struchira,

Indet o Rainstore3. Waler
must be thoroughly flered

ooy
;@%"@%ﬁ%@%

- . (4
priar to entering stescture, iE QBS%OE&% {0
£ 79 o BLIAEC
(U] §93 [9 CErrTu
ety b m— e Fon e S o
v |4 k] LM ) L4
NS LI L L _
Liner formed in a "boo? and two nen-corasive A T T T Y Overflow pipe, f necessary,
hose.ciamps used to seal finer to pipe. ooy oy e etk iy et - leading to other stosmwater facility.
fimpen ey i ity *“‘;“T‘”‘.;‘S glo i
~ Rainstore3 structure placed having e : o : u : ¥ : AR _. B'—:j i_'u § Geogrid (Tensar BX1200 or equiv.) placed
cyiinders with sharp points facing upivasds. R R “u’“lJ L”‘u = on Rainstore3 units and inside fabrictiner.
46 mil {1mm) or greater PVC impermeable liner | g | N - v | ! L ¥ g * N Lf L ¥ “"‘*—-._,_ P
encasing Rainstore3 structure. Seams sealed i LR i Uy e v L L Excavation line.
per manufactures' recommendations, T e b T y R . =
e e ey e e R ‘::1%“ T \20" (.5 m} minimum o allow
Two layers of B nz/sq-yd min, (271 g/sg meler) < e e e e H ¥ 3‘ space for proper compaction.
geotextile fiter fabric, placed outside and inside of = R T:lfm—:: ofS e S m;}"z
geomembrane, between the Rainstored structure, RMEMEMEMNEMENMENY Al
geomembraneg and backfill. R v v E ¥ ¥ s lf ¥ \ Structural backfill compacted
. : T T T T = fo at lzast B0% relative densily in 12
Two layers of 8 oz/sg-yd min. (271 g/sq meter) geotextile N v - v - v £ - v : | ’ L | Kf ! = N | irl:ci z:::imumnlggsa e density |
filter fabric, pieced cutside and inside of geomembrane, v U L i ¥ < H _{ d < )
between the Rainstored structiure, gecmembrang and backfit. L 1 el ey "L."“"F"‘j AR
P e e S e ey R IERiE
40 mil (tmm) ar grealer PVC - T e aem e = ;[Ur et N—
impermeable liner encasing RN R RN ] I . (3
Rainstored structure. Seams == Pipe leading to suitable
sealed per manufactures’ . pump station (by others).
recommendalions. nd
i Rainstore3 structure,
Geogrid (Tensar
Structural backfil compacted to BX1gUG é‘r equiv). Excavation line.

at lzast 90% refative density in
12 inch maximum Jifts.

seaaionive. Rajnstored Harvesting System

Long term water storage for Hrigation, fire-protection,
non-potable applications or others

Geogrid (Tensar NOT TO SCALE
BX1200 or equiv.).

1600 Jjackson Street., Suite 310
Goiden, Colorado BG401

R I £O6-233-1510 FRCB00-233-1522
RS3harvest.dwg veww invisblestnelwes.com  1ev03/2009




Rainstore3 Unit Dimensions

[aseE:
5E5-E-E
G o@@@o
565502

P

0.1 meter {4") r\ ..\
0.06 meter (2.6") 0.17 meter (6.6")
m) (L T |
/L o

0.1 meter {4")
L
| _M
JrL‘m

Rainstore3 Unit Detail

[—
I
—
—

e

e

NOT 7O SCALE Single Rainstore3 injection molded unit geometry and dimensions

Invisible 1600 Jackson St. Suite 310
Golden, Colorade 80401

Structures, inc. BO0-233.1 510 FAX: B00-233-1522

RS 3detail.dwg www lepisblestnctures.com 08/04




Suitable box frame i

Top view illustrating the removal of either one urab'e Outflow pipe

Rainstore3 struct : for 3 9" and lid (by others)

ainstore3 structure column for a access or Concrete outer structure
four columns for up to a 16" maintenance port

] 9" . 16" o.d. PVC riser

extending from box
frane to 10" from boltom
of Rainstored structure

Cap secured
to top of riser

TErL 8

9" o.d. PVC riser

Sections of Rainstore3
structure that must be
removed to allow space

for PVC riser. Separate
plastic connections with
utility knife or heavy shears.

Four Rainstore3 vertical columns removed
allowing up to a 16" access riser.

T
R,

(AR

Submersible contractors
pump with top outilow.

RS3 Maintenance Port

NOT 70 SCALE Method for providing inspection and cleanout access
!nViSible 1600 Jackson Street, Suite 310
Golden, Colorado B0491
Structures, IIIC. B66-233-31510 FAX: BOG-233-1522
www.invisiilestructures com 02704

RS3maintenport.dwg
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90" BEND AND

T

NOTE: FOR COMPLETE MODULE DATA, SEE
APPROPRIATE RAINTANIK ™ SHEET (SINGLE
MODULE, DOUBLE MODULE, TRIPLE MORULE,
QUAD MODEL, OR PENTA MODEL).

GEOGRID BX-1200 (GR EQUAL)

TANGENT
SUMP (2° MIN.) — SUBMERGED 6"
UTILITY
PAVED
MARKERS AT SURFACE
WEIR CORNERS BACKFILL COMPACTED TO 5 {0.81 m) MIN. 24 (0.61 m) TYP.
(TYP.) 95% MODIFIED .
GRATE—\ \ PROCTOR DENSlTY 18 (0 48 ) MIN,
I R, T, —TTT=H | K ////////////X///////////// //////////////7////////’///A///J//////'//// ///// ////1/'////!//////// ///}l -
I U e S S
] il =11 i . A : _ L
gli= 1 = 1 ] e 12" (0.30
i%:h TR = e %1“ Il -
T T -‘-“T‘* ) i s '“
il Tl 'ﬂn":i'- “,_ﬁ@:l T =ik i i Ill=ll n=u,i-.
= ‘ﬁ.-'-n n | I r"||=| | || :u'_]mmm Ty
J 11 i
1:

I.ll ; —@
E _ﬁ— ‘=’Hj ]L Q: il :ljé %E“ Il ll'll OPTIONAL
dll==1 |[-]| =ng|'] ,,, = {ﬁ-—m“ f‘l= ““ OVERFLOW
T _{ﬂ n | || T ég e 1 rl=u=n; n nﬁﬂl récnaman,l nu u-' T il L
Il n-1 ﬁ@ﬂ {g‘i Ly L i I i :%b =1|| pli
T=l=N=il= lllllll e A=l IlIIlI : ﬂ——?
- OPTIONAL
3" (0.08 ) MiN: 247 (001 m) QUTLET
EXCAVATION PIPE
LINE AND SUITABLE STRUCTURAL
IMPERMEABLE BACKFILL COMPACTED TO
RAINTANK™ UNITS WRAPPED IN 51 801 LINER WHEN 5% MODIFIED PROCTOR
GEOTEXTILE (OR EQUAL) REQUIRED DENSITY

LOAD RATING: 34 PSI (MODULE ONLY)
H-20 (WITH ACF COVER SYSTEM)

/[ﬂﬁﬂ@[ﬂﬁﬁ@

Water Menagsmsnt )

"Water Manaaement for Life"”

D-RAINTANK™ - H20 LOADS WITH DROP STRUCTURES

e ARDTIANAL INFORMATION PLEASE CONTAGT: ACF ENVIRONMENTAL, 1-800-448-3636, www.aclenvironmental.com




Atlantis RainTank® storm water
detention/retention and infiltration system.

NWVIRONMENTAL

RalnTank® is a subsurface water storege
% structure that provides up to 85% vold area
Srormwater for storage volume.
Solutions

RainTank™ is a modutar systam that provides versatility in design
and construction of storm water retention, detention and
harvesting applications.

|

New
Hal Tank!

I

Il

Lightweight Panets: Freight friendly ~ can be shipped whole or
assembled on site for more savings. More efficlent shipping
rovides reduction in o.,..‘mﬂ_ site disturbance

Infiltration Drainfields to promote storm
water retention, detention and Infilttration
into subsoils are an EPA recognized Stom
Waler Management BMP.

The RainTank systam Js an altemative {o
traditiona! pipe ar arch chamber with stone

systems,

RainTank's §5% void space raguires minimwm axcavation for
maximus storage capacity, reducing overall site disturbance and
excavation footprint

Lightweight Panels; Can be easlly placed by hand, providing a
dramatic effect on the equipment cost and schaduling.

r 2

800-448-3636



Benefits: Reduced Footprint
“Big Bax* Home Improvement Warshouse: Footprint Comparison

T - T T T Pt .

-
——— P

1. Arched Chamber footpfint - 40' x 500’ x &5 (7,037 cy)

2. Doubls RainTank footprint - 30 x 4071 x & (2228 cy)

3. Tripte RainTank footprim - 20'X 29+ x &5 (2102cy) D

|ﬂ Existing Gas Uty Line Saved, I
7

Modutar RainTank; provides versatility to build around utilities and |
ther obstructions.

Atlantis RainTank® storm water
detention/retention and infiltration system.

Design Versatility: Vary Top Elevation of Structure

Modular RalnTank: provides ability 1o infilirate and disperse runoff
through many small applications instead of larger basins.

RainTank modutes
were used in
separate on-let

. 3 applications,
CEEiim e as well under the
ke i sidewalks.

Design Flexibility:

e i

11 Feet o!
Cover

800-448-3636




Atlantis RainTank® storm water
detention/retention and infiltration system.

RainTank Sysiam Strength: ReinTank’s system approsch using spacific caver
thicknass ang geogrid provides H-20 toad support.

*LINAIT REtive
*Wastn of yaiusbia rasl setaie
sLiability dus to poentisd accoents

Wt Nile concaim

Raintank Storage System used for the conversian of a sediment ‘ The RanTank can be encapsuiated in a PVC finer for storm water
basis into an underground post construction storm water harvesting applications (fountains, rastrooms, imigation, aic).
management (FCSWM) storage facility i D -

Modular RainTank: provides abllity for easy field modifications, RainTank for LEED credits.
Exampde; Unantcipated high grountwetst mandated fisld construction changs.

Thirteen Possible ﬂ_h_: _ _m“rh?_.ﬁ

She:

Credits) S
=Sustainabie Skeg — 4 sWater Efficiency - § Credits
Credits *Recycla Slormwater (1.1, 1.2 & 2)
=Maximize Opan Spaca (5.1) =Reduce Damand on Fotabia
~Mirimize Development Water{3.1832)
Footprnt (5.2) =Materlals & Resources - 3
*Reduce Slomwater Quanity  Credits
&1 sRacycled Plastics (4.1 &4.2)
A.m_._x.,a._w.d(u Slormwater Quality *Ship Flat and Assembie On She

(5.1

sinnovation & Desigh Process
~1 Credit

800-448-3636




RainTank Project
U

Villa Riva Condominiums - Jacksonville, Florida
Storm Water Detention beneath grass firelane




FIGURE “H”

SCHEMATIC STORM SYSTEM LAYOUT AT
OUTFALLS




PORTABLE

= | PUMP —
= £ ToE
| N P A -,.:--.;‘.-_-‘:ﬁ e T R R }-';.",—3-]
C—THOE CONTROL VALVE L TRASH RACK
—REMOVABLE ¥RASH
RACK TO QUTFALL
\ -
\\. G-)
rm
=X
PLAN VIEW
| e SCHEMATIC STORM SYSTEM
SECTION NG | LAYOUT AT OUTFALLS
- , |\ — CITY OF WILDWOOD
| ) Rammncyos, VEwuce, & ¥auses: mnomuees
HEAVY DUTY MANHOLE FRAME AND COVER WITH ACCESS COVER (60%) 522,60, FX (609) 52055

WED STE ADDRESS. WWWRVECOM 5I200




FIGURE “1”

PROPOSED STORM SEWER SYSTEM
MASTER PLAN




FELAL)
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IFTIIEESSSe e

| JHNOH

BT GO

% = TIE INTO PARK BOULEVARD SYSTEM

LN

(15")= PROPOSED STORM SEWER
(SIZE BASED ON 5 YEAR STORM

WITHOUT UNDERGROUND STORAGE)

» = PROPCSED STREETS WITH UNDERGROUND
SIREET STORAGE SYSTEM

(1= EXISTING STORM SIZE

PROPOSED STORM SEWER
SYSTEM MASTER PLAN

REMINGTON, VERNICE & WALBERG ENGINEERS
4507 NEW JERSEY AVENUE, WILDWOOD CITY, NJ. 08280

e (609) 522-550, FAX (609) 522-53i3

WEB SITE ADDRESS: WWWRVECOM

SEE EXHIIT "
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5/2010




FIGURE “J”

SCHEMATIC MAJOR UNDERGROUND
STORAGE FACILITY
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54" OUTFALL PIFE

42" QUTFALL PPE

EXISTING 48™ QUTFALL PFE TO REMAIN

*QUTFALL FPE TO BE EXTENDED ‘TO MLV URE
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LEGEND
X X X = QUTFALL PIPE TO BE REMOVED
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MAJOR UNDERGROUND STORAGE FACHLITY
CITY OF WILDWQOOD

REMINGTON, VERNICK & WALBERG ENGINEERS
4507 HEW JERGEY AVEME, WLDWOCD CITY, ML G280
(609) 622600, FAX (809) 529633
WER SITE ADDREDS, WWWAVELOM 8/2000




ELEVATION 60
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ELEVATION 45

\ OUTFALL PIPE

CROSS SECTION VIEW
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S - 3¥N9Kd

MAJOR UNDERGROUND STORAGE FACILITY
CiITY OF WILDWOOD

REMINGTON, VERNICK & WALBERG ENGINEERS
4907 NEW JERSEY AVENUE, WLDWOOD CITY, N 08250
{608} 527-5i50, FAX (s08) 522-533
WEB SITE ADDRESS: WWWRVECOM 572010




GUEAN

_ LEAMING AVENUE

. HAND AVENUE

AVENUE

;  TAYLOR AVENUE
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TOTAL AREA = 356,843 SQ FT

CONVENTION CENTER

9 — [ Hnod

MAJOR UNDERGROUND STORAGE
CITY OF WILDWOOD

REMINGTON, VERNICK & WALBERG ENGINEERS
4907 NEW JERSEY AVEME WLDWOOD CITY, NJ 08260
{609} s22.520, FAX (609) 522533
WEB SITE ADDRESS. WWWARVECOM 82010



FIGURE “K”

TYPICAL J-ECO CURB BOX, FRAME AND
GRATE
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FIGURE “L”
PORTABLE PUMP UNIT
CD150M DRI-PRIME PUMPS
BY
GODWIN PUMPS
(OR EQUAL)



CD150M Dri-Prime® Pumps

The Godwin Dri-Prime 6° (150mm) CD150M automatic priming centrifugal pump is clearly the
backbone of the temporary portable pumping Industry. With solids-handling to 3" (75mm) in
diameter, maximum fiows of 1700 gallons per minute (107.3 /sec.) and 160 feet (48.8M) of tofal
dynamic head, and indefinite dry-running capabilities, the CD150M can be found in a wide variety
of applications from straight dewatering to sewage bypassing. Mounted on a highway trailer, the
CD150M is the most maneuverable and versatile portable pumping system available, making it a
favorite of contractars, municipalities, indusiry and environmeantal companies across the couniry.

Features

* Close coupled centrifugal pump
with vacuum priming compressor
mounted to a diesel engine. Also
avalable In electric drive or as bare
shaft pumpend.

» All cast iron construction with cast
chromium steel impeller.

* Extensive application flexibility —
will handle raw sewage, slurries and
liquids with solids up to 3* (75mm) in
diameter.

» Continuously operated *Godwin” air
efector priming device requiring no
periodic adjustment or control.

* Dry running, oll bath, mechanical
seal with abrasion resistant solid
silicon carbide interfaces.

» Solids handling ball type Non
Return Valve with renewable
flexible rubber seat and quick
release access feature.

« Compact unit mounted on skid
base or two wheeled highway
trailer both incorporating integral
ovarnight running fusl tank.

» Simpls maintenance — narmally
limited to checking engine and
seal cavity oil levels.

+ Standard John Deare 4045D or
Caterplillar 3054NA engine. Also
available with a variety of other
engines including Hatz, Perkins
and Deutz.

.m:nm_..n_c“mﬁnnznm_mw_m:nm_umnx
version available for use in U um U S

residential communities.

FIGURE “L”

CD150M DRI-PRIME PUMP
City of Wildwood, Cape May County, New Jersey
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Ch150M Performance Curve Specifications

m o Maximum Operating Speed:
et T 2200 rpm
‘0 _ngwﬁ - Maximum Operating Temperature:
i +212° F (100° C)

Maximum Working Pressura:

58.5 psi (4.0 BAR)
Maximum Suction Pressure:

40.0 psi (2.8 BAR)
JEw Maximum Casing Test Pressure:
AT 88.0 psi (6.1 BAR)
W AN Fuel Tank Capacity:

P o 30 to 100 gallons (60 galion standard)

/

I,
e
7

]
i

HEAD
B
]

SN 113.5 to 378.5 liters {227 liters standard)
K prevs Fuel Consumption {full load):
XSy JD 40450: 3.82 gph (14.46 Iph) @ 2200 rpm
v CAT 3054NA: 4.3 gph (16.28 iph) @ 2200 rpm
Pipe Connections:
6" (150mm) ASA 150#
R Solids Handling:
e g i s e sk SN 3" {75mm) dia., standard impeller

1 10 = 0 @ 0 L] o [ -] 0 W 1HW 120 130 0 150 180 LSRR

Lo Materials

Pump Casing, Suction Cover,

Performance Table Separation Tank and Wearplates:

Diesel Set: John Deere 40450, 71 hp @ 2200 rpm _Swmmm_w%ﬂm_:mn_ cast iron

Caterpillar 3054NA, 74 hp @ 2200 rpm Cast chromium steel hardenad to minimum
Impelier Diameter — 11.02" (2B0mm) Brinell 341 MB
Shaft:
Total Delivery Head — Fest 1-1/2% nickel/chromium steel

. Non Return Vaive Body, Ejector Housing:
Total Suction 10 20 30 40 50 Close-grained cast iron

Head — Feet Output — GPM Non Return Valve —~ Ball and Seat:
High nitrile rubber
.mO 1 mDD 1780 .“ 750 1 .NDO ._m.mwo gmn—dm:mnﬁm mw&m mumnmmu

15 1700 1650 1800 1520 1400 Solid silicen carbide

| §
20 1670 1580 1500 1380 1240 @@Q/)\_j

25 1500 1400 1340 1240 1100

Perforrnance data listed in table and curves are based on water tests U C _ _ _ U m

at sea level and 68° F (20° C). Larger diameter pipes may be required
for maximum flows.

wa
INA
\I
L

L

Dimensions
CD150M — shown with John Deere 40450, GP80 Highway Trailer One Floodgate Road, Bridgeport, NJ 08014, USA
Emﬁrﬁ 2800 Ibs. 3 267 kg.) (BSE) 467-3636 » Fax: (B56) 467-4841
Quenington, Clrencester, Glos., GL7 SBX, UK
o +44 (01285 750271 » Fax; +44 (0)1285 750352
5 G . ,

= E-mail: sales@godwinpumps.com

T - ,m.liw. www,godwinpumps.com

/

BRANCH LOCATIONS:

Connecticut « Pennsylvania « Naw York « Ohis
iinols » Maryland » \irginia +» West Virginia

Georgia * South Carclina » North Carclina

Florida * Texas « Montana « California » Washington

Cri-Prime™ and the cokr wranga for pumps are registered trademarks of
Gioawin Puemps of Amanics. inc,

Speeifiztions and fustrations are subject i myislon without notice.

© Copyright 2002-2005 Godwin Purmgs of Amesiea, inc.

GPASLOTESIS

BG"
1.4B8rmm
f .
i W

i
65-7/8*
1.673mm

117-7/18°
2.883mm
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FIGURE “M”
CALCULATIONS




5 Year Storm

10=43 15=36 20=31

siope .5%

ZONE | Area Acres | COR. AC AC*E ITIME|[INTEN] CFS |cfs of pipe|Difference| existing pipe size | proposed pipe size
1 12.31 0.8 9.85 8.85 10 | 43 42.38 5.5 (35.86) 18 36
2 8.21 c.8 B.57 6.57 10 | 43 28.25 25 (3.25) 30 36
3 4.10 0.8 3.28 9.84 151 38 3542 25 (10.42) 30 38
4 15.20 0.B 1218 12.16 10 | 4.3 52.25 25 (27.28) 30 48
5 7.60 0.8 5.08 18.24 15 36 65.66 6.5 (59.18) 18 48
) 8.80 0.8 7.04 7.04 10 | 4.3 30.27 6.5 (23.77) 18 36
7 4,40 0.8 3.52 10.56 15 36 38.02 8.5 {31.52) 18 l:]
8 7.00 0.8 5.60 5.6 10 | 43 24.08 18 {6.08) 24 30
£l 3.50 0.8 2.80 8.4 15 36 30.24 25 (5.24) 30 35
10 10.04 0.8 8.03 8.03 10 | 43 34.53 4 (30.53) 15 38
11 502 0.8 4.02 12.05 15 36 43.38 6.5 (36.88) 18 38
12 13.68 0.8 10.94 10.95 0 | 43 47.09 6.5 (40.59) 18 36
13 6.84 0.8 547 16.43 15 3.6 59.15 25 (34.15) 48 48
14 3.28 0.8 2.61 285 10 4.3 12.26 22 {10.08) 12 18
15 7.12 0.8 5.70 8.55 15 38 30.78 4 {26.78) 15 15
18 16.70 0.8 13.36 13.36 01 43 57.45 4 {53.45) 15 42
17 24.33 0.8 19.46 19.47 10 4.3 B3.72 25 {58.72) el 48
18 10.71 0.8 8.57 28.04 20 1 34 85.92 90 3.08 48 48
19 11.24 0.5 B.99 g 15 1 3.8 32.40 4 {28,40) 15 30
20 6.27 0.8 5802 5.02 10 [ 43 21.59 22 (18.39) 12 24
21 10.82 0.8 8.66 B.66 20 | 31 258.85 25 {1.85) 28 28
22 5.00 0.8 4.00 12.66 20 | 3.1 38.25 8.5 {32.75) 18 42
23 i6.26 0.8 13.01 13.01 15 | 3.8 46.84 2.2 (44.64) 12 38
24 19.00 0.8 15.20 15.7 15 | 35 56.52 10 (46.52} 20 42
25 31.76 0.8 25.41 2541 15 | 38 81.48 25 (66.48) 30 48
26 15.45 0.8 12.36 37.7 20 | 31 116.87 25 (91.87} 30 54
27 21.91 0.8 17.83 17.53 10 | 4.3 75.28 25 (50.38} 30 36
28 17.893 0.8 14.34 14.35 10 | 43 51.71 2.2 {59.51) i2 36
29 15.08 0.8 12.06 43.95 20 31 136.25 25 (111.25) 30 54
30 7.73 0.8 6.18 5,19 10 | 43 26.682 4 (22 62) 15 24
31 16.70 0.8 13.36 13.36 10 3.1 4142 4 (37.42) 15 42
32 1.48 0.8 118 20.74 20 31 64.29 4 (60.2%) 15 42
33 2249 0.8 17.89 17.99 20 3.1 55.77 6.5 (48.27) 18 36
34 24.77 0.8 19.82 18.82 20 3.1 61.44 6.5 (54.54) 18 42
35 10.74 0.8 8.59 28.42 20 31 88.10 6.5 {81.60) 15 48
36 8.67 0.8 5.94 35.38 20 3.1 109.62 25 (84.62) 30 48




2 Year Storm 10=33 15=27 20=24

siope 5%
ZONE Area Acret C.O.R. AC AC*E ITIME|[INTEN; CFS 1icfs of pipe| Differencej pipe size

Al 12.31 0.8 9.85 9.85 10 3.3 32.51 8.5 (26.01) 18
A 8.21 0.8 6.57 6.57 10 3.3 21.68 25 3.32 30
8 4.10 0.8 3.28 9.84 15 2.7 26.57 25 (1.57) 30
[ 15.20 08 12.16 12.18 10 3.3 40.13 25 (15.13) 30
D 7.60 0.B 6.08 18.24 15 2.7 49,25 8.5 (42.75} 18
E 8.80 0.8 7.04 7.04 10 3.3 23.23 8.5 (16.73} 18
F 4.40 0.8 3.52 10.56 15 2.7 28.51 6.5 (22.01} 18
G 7.00 G.8 5.60 5.6 10 33 18.48 25 6.52 30
H 3.50 .8 2.80 8.4 15 2.7 22.68 25 2.32 30
| i0.04 (.8 8.03 8.03 10 3.3 26.50 4 {22.50) 15
J 5.02 0.8 4.02 12.05 15 2.7 32.54 6.5 (26.04) 18
K 13.68 0.8 10.94 10.95 10 3.3 36.14 8.5 (29.64) 18
i 5.84 0.8 5.47 16.43 15 2.7 44.36 25 (19.36) 30
M 3.26 0.8 2.61 2.85 10 3.3 9.4% 2.2 (7.21) 12
N 7.12 0.8 5.70 B.55 15 2.7 23.09 4 {19.0%) 15
0 16.70 0.8 13.38 13.36 10 3.3 44.08 4 (40.08) 15
P 24.33 0.8 19.46 19.47 10 33 64.25 25 (39.25) 30
Q 10.714 0.8 8.57 28.04 20 | 2.4 67.30 a0 22.70 48
1 11.24 0.8 8.99 g 15 2.7 24.30 4 {20.30} i5
2 6.27 0.8 5.02 5.02 10 3.3 18.57 2.2 {14.37) 12
3 10.82 0.8 8.66 8.66 20 24 20.78 2.2 {18 .58) 12
4 5.00 0.8 4.00 12.66 20 24 30.38 6.5 {23.88) 18
5 16.26 0.8 13.01 13.01 15 2.7 35.13 2.2 {32.93) 12
8 19.00 0.8 15.20 157 15 | 2.7 42.39 10 (32.39) 20
7 31.76 0.8 25.41 25.41 16 | 2.7 B8.61 25 {43.61) 30
8 15.45 0.8 12.35 377 20 | 24 85048 25 (65.48) 30
g 21.01 0.8 17.53 17.53 10 33 57.85 25 {32.85) 30
i0 17.63 0.8 14,34 14.35 10 3.3 47.36 2.2 (45.18) 12
1 15.08 0.8 12.06 43.95 20 24 105.48 25 {80.48) 30
12 7.73 0.8 6.18 §.19 10 3.3 20.43 4 (16.43) 15
13 16.70 0.8 13.36 0.00 4 4.00 15
134 1,48 0.8 1.18 20.74 20 | 24 49.78 4 (45.78} i5
14 22.49 0.8 17.99 17.89 20 | 2.4 43.18 6.5 (36.68) 18
15 24.77 0.8 19.82 19.82 20 2.4 47.57 8.5 {41.97) 18
16 10.74 0.8 8.58 28.42 20 2.4 68.21 6.5 {61.71) 15
17 8.67 0.8 5.94 35.36 20 24 84.86 25 {59.86) ap




5 Year Storm

10=43 15=36 20=31

slope 5%
ZONE hrea Acred C.O.R. AC ACE |TIME|INTEN: CF5 |cfs of pipe| Difference| pipe size
Al 12,31 0.8 9.85 9.85 10 4.3 42.368 6.5 {35.86) 18
A 8.2% 0.8 B.57 6.57 16 4.3 28.25 25 {3.25) 30
8 4.10 0.8 3.28 9.84 15 36 3542 25 {10.42) 30
cC 15.20 0.8 12.16 12.16 10 | 4.3 52.26 25 (27.26) 30
D 7.60 0.8 £.08 18.24 15 38 65.66 B.5 159.18) 18
E 8.80 0.8 7.04 7.04 10 4.3 30.27 8.5 (23.77) 18
= 4.40 0.8 3.52 10,56 15 36 38.02 £.5 {31.52) 18
G 7.00 0.8 5.80 5.6 16 § 4.3 24.08 25 0.92 30
H 3.50 0.8 2,80 8.4 15 36 30.24 z25 {5.24) 30
1 10.04 0.8 8.03 B.03 10 | 4.3 34.53 4 {30.53) 15
J 5.02 0.8 4.02 12.08 15 38 43.38 5.5 {36.88) 18
K 13.68 0.8 10.64 10.85 10 4.3 47.09 8.5 {40.58) 18
L 6.84 0.8 5.47 16.43 15 36 58.15 25 (34.15) 30
M 3.26 0.8 2.61 2.85 16 | 4.3 12.26 2.2 (10.08) 12
N 7.12 0.8 5.70 8.55 15 36 30.78 4 (26.78) 15
O 16.70 0.8 13.36 13.36 10 4.3 57.45 4 {53.45) 15
P 24.33 0.8 19.46 19.47 10 4.3 83.72 25 (58.72) 30
Q 10.71 0.8 8.57 26.04 20 3.1 86.92 a0 3.08 48
1 11.24 0.8 8.99 9 15 36 32.40 4 (28.40) 15
2 6.27 0.8 5.02 5.02 i0 | 43 21.59 2.2 {19.39) 12
3 10.82 0.8 8.66 8.66 20 3.1 26.85 2.2 {24.65) 12
4 5.00 0.8 4.00 12.66 20 3.1 39.25 6.5 {32.75) 18
5 16.26 0.8 13.01 13.01 15 35 46.84 2.2 {44.64) 12
B 19.00 0.8 15.20 158.7 15 35 56.52 10 (46.52) 20
7 31.76 0.8 25.41 25.41 15 35 91.48 25 (66.48) 30
8 15.45 0.8 12.36 37.7 20 3.1 116.87 25 (91.87) 30
3 21.91 0.8 17.53 17.53 10 4.3 75.38 25 (50.38) 30
10 17.93 0.8 14.34 14.35 10 4.3 61,71 2.2 (58.51) 12
11 15.08 0.8 12.06 43.95 20 3.1 136.25 25 (111.25) 0
12 7.73 4.8 6.18 6.19 10 | 4.3 26,62 4 {22.62) 15
13 16. 710 0.8 13.36 .00 4 4.00 15
13A 1.48 0.8 1.18 20.74 20 3.1 64.29 4 {60.28) 15
14 22.49 0.8 17.95 17.089 20 3.1 558.77 6.5 (49.27) i8
15 24.77 0.8 16.82 18.82 20 3.1 61.44 6.5 {54.94) 18
16 10.74 0.8 8.89 28.42 20 3.1 88.10 8.5 {81.60) 15
17 8.67 0.8 £.04 35.36 20 3.1 109.62 25 (84.62) 30




10 Year Storm

10=50 15=4.2

20= 3.8

slope 5%
ZONE  Area Acre] C.O.R. AC AC*E |TIME|INTEN! CFS |cfs of pipe| Difference ploe size
Al 12.31 0.8 8.85 9.85 10 5.0 49.25 6.5 {42.75) 18
A 8.21 0.8 6.57 8.57 10 5.0 32.85 25 {7.85) 30
B 4.10 0.8 3.28 9.84 15 | 4.2 41.33 25 {16.33) 30
C 15.20 0.8 12.16 12,16 10 5.0 60.80 25 {35.80) 30
D 7.60 0.8 6.08 18.24 15 4.2 76.61 8.5 {(70.11) 18
E 8.80 0.8 7.04 7.04 10 5.0 35.20 8.5 {28.70} 18
F 4.40 0.8 3.52 10.56 15 4.2 44.35 6.5 (37.85) 18
G 7.00 0.8 5.80 5.8 10 50 28.00 25 {3.00) 30
H 3.50 0.8 2.80 8.4 15 1 4.2 35.28 25 {10.28) 30
| 10.04 0.8 8.03 8.03 10 50 40.15 4 (36.15) 15
J 502 0.8 4.02 12.05 15 4.2 50.61 8.5 {44.11) 18
K 13.68 0.8 10.54 106.95 10 5.0 54.75 8.5 (48.25) 18
i 6.84 0.8 5.47 16.43 15 4.2 69.01 25 {(44.01) 30
M 328 0.8 2,61 2.85 10 5.0 14.25 2.2 {12.05} 12
N 7.12 0.8 570 8.55 15 1 4.2 35.61 4 {31.91) 15
O 16.70 0.8 13.36 13.36 10 5.0 £6.80 4 {62.80) 15
P 24.33 0.8 10.45 10.47 10 5.0 §7.35 25 (72.35) 30
Q 10.71 0.8 B.57 2B.04 20 3.8 106.55 80 (16.55) 48
1 11.24 0.8 8.99 g 15 | 4.2 37.80 4 {33.80) 15
2 B.27 0.8 5.02 5.02 10 5.0 25.10 2.2 {22.90} 12
3 10.82 0.8 8.66 8.66 20 3.8 32.91 2.2 {30.71) 12
4 5.00 0.8 4.00 12.68 20 3.8 48.11 6.5 (41.61) 18
5 16.26 0.8 13.01 13.01 15 4.2 54.64 2.2 {52.44) 12
B 19.00 0.8 15.20 15.7 15 | 4.2 65.94 i0 (55.84) 20
7 31.76 0.8 25.41 2541 15 4.2 106.72 25 (81.72) 30
8 15.45 0.8 12.36 37.7 20 3.8 143.26 25 {118.26) 30
g 21.91 0.8 17.53 17.53 10 5.0 87.65 25 (62.65) 30
10 17.93 0.8 14.34 14.35 10 5.0 71,75 2.2 {69.55) 12
11 15.08 0.8 12.06 43.95 20 3.8 167.01 25 (142.01) a0
12 7.73 0.8 6.18 8.19 10 5.0 30.95 4 (26.85) 15
13 16.70 0.8 13.36 0.00 4 4.00 15
13A 1.48 0.8 1.18 20.74 20 3.8 78.81 4 {74.8%) 15
14 22.49 0.8 17.99 17.99 20 3.8 68.36 6.5 {61.86) 18
15 2477 0.8 19.82 19.82 20 3.8 75.32 6.5 (68.82) 18
16 10.74 0.8 8.59 28.42 20 3.8 108.00 £.5 (101.50) 15
17 8.67 0.8 5.94 35.36 20 | 38 134,37 25 (108.37} 39




Project: Wildwood Storm Study

Simulation Run: 5 Year Storm Reservoir: Storage Area
Start of Run: 01Jan2010, 00:00 Basin Model:
Endof Run: 03Jan2010, 06:00 Meteorologic Model:
Compute Time: 20May2010, 09:27:34 Control Specifications:
Volume Units: AC-FT

Computed Results

Peak Inflow : 111.122 (CF8) Date/Time of Peak Inflow :
Peak Qutflow : 66.129 (CFS) Date/Time of Peak Cutflow :
Total Inflow : 31.373 (AC-FT) Peak Storage :

Total Outflow : 31.339 (AC-FT) Peak Elevation :

Basini
5-yr Storm
Time Window

01Jan2010, 12:35
DtJan2010, 13:35
4.015 (AC-FT)
4,503 (FT)




Reservoir "Storage Area” Results for Run "5 Year Storm”
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...... Run:5 Year Storm Element STORAGE AREA Result:Storage

Rumn:5 Year Storm Element: STORAGE AREA Result:Pool Elevation

Run:5 Year Storm Element: STORAGE AREA Result:Outfiow

=== Run:5 Year Storm Element. STORAGE AREA Result:Combined Inflow
Run:5 YEAR STORM Element: STORAGE AREA Result: Taillwater Stage

-3.00
00:00

Elev (FT)
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Simulation Run:

Start of Run:
End of Run:
Compute Time:

Wildwood Storm Study
5 Year Storm

01Jan2010, 00:00
03Jan2010, 00:00

20May2010, 09:27:34

Reservoir;

Basin Model:
Meteorologic Model:
Control Specifications:

Storage Area

Basin1
5-yr Storm
Time Window

Date Time Inflow Storage Elevation Qutflow
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 00:00 0.000 0.000 0.000 0.000
01Jan2010 00:05 0.021 0.000 0.226 0.010
01Jan2010 00:10 0.080 0.000 0.282 0.050
01Jan2010 00:15 0.189 0.000 0.347 0.135
01Jan2010 00:20 0.353 0.000 0.418 0.271
01Jan2010 00:25 0.563 0.000 0.480 0.458
01Jan2010 00:30 0.797 0.000 0.559 0.680
014an2010 00:35 1.034 0.000 0.620 0.915
01Jan2010 00:40 1.256 0.000 0.673 1.145
01Jan2010 00:45 1.460 0.000 0.718 1.3568
01Jan2010 00:50 1.646 0.000 0.756 1.551
01Jan2010 00:55 1.817 0.000 0.788 1.729
01Jan2010 01:00 1.973 0.000 0.818 1.801
01Jan2010 01:05 2.115 0.000 0.837 2.011
01Jan2010 01:10 2.245 0.000 0.866 2.188
01Jan2010 01:15 2.365 0.000 0.894 2.364
01Jan2010 01:20 2475 0.000 0.811 2475
01Jan2010 01:25 2.575 0.000 0.926 2574
01Jan2010 01:30 2.867 0.000 0.840 2.668
01danz2010 01:35 2.751 0.000 0.952 2,750
01Jan2010 01:40 2.829 0.000 0.8863 2.830
01Jan2010 01:45 2.800 0.000 0.973 2.899
01Jan2010 01:50 2.965 0.000 0.982 2.966
01Jan2010 01:55 3.025 0,060 0.990 3.024
01Jan2010 02:00 3.080 0.000 0.997 3.081
01Jan2010 02:05 3.130 0.000 1.004 3.128
01Jan2010 02:10 3477 0.000 0.982 3178
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Date Time Inflow Storage Elevation Outflow
(CFS) {AC-FT) (FT) (CFS)
01Jan2010 02:15 3.221 0.000 1.047 3.178
01Jan2010 02:20 3.263 0.000 1.144 3.300
01Jan2010 02:25 3.305 0.000 1.246 3.300
01Jan2010 02:30 3.348 0.000 1.351 3.300
01Jan2010 02:35 3.391 0.000 1.458 3.300
01Jan2010 02:40 3.435 0.000 1.567 3.300
01Jan2010 02:45 3.479 0.000 1.676 3.301
01Jan2010 02.50 3.523 0.000 1.786 3.369
01Jan2010 02:55 3.566 0.000 1.898 3.715
01Jan2010 03:00 3.609 0.000 2.007 3.451
01Jan2010 03:05 3.651 0.600 2117 3.488
01Jan2010 03:10 3.692 0.000 2.228 3.849
01Jan2010 03:15 3.734 0.000 2.338 3.572
01Jan2010 03:20 3.777 0.000 2.450 3.934
014an2010 03:25 3.820 0.000 2.561 3.639
01Jan2010 03:30 3.862 0.000 2.671 3.729
01Jan2010 03:35 3.903 0.000 2.782 3.730
01Jan2010 03:40 3.944 0.000 2.894 4111
014an2010 03:45 3.985 0.001 3.005 4.116
01Jan2010 03:50 4.024 0.001 3.115 3.877
01Jan2010 03:55 4.064 0.001 3.226 4016
01Jan2010 04:00 4.108 0.001 3.338 3.972
01Jan2010 04.05 4.148 0.001 3.449 4.089
01Jan2010 04:10 4,191 0.011 3.503 0.000
01Jan2010 04:15 4,235 0.040 3.510 0.000
014an2010 04:20 4.279 0.069 3.517 0.000
014an2010 04:25 4.324 0.099 3.525 0.000
01Jan2010 04.30 4.369 0.129 3.632 0.000
01Jan2010 04:35 4,414 0.159 3,540 0.000
01Jan2010 04:40 4.480 0.150 3.547 0.060
01Jan2010 04:45 4.507 0,220 3.555 0.000
81Jan2010 04:50 4553 0.252 3.563 0.000
01Jan2010 04:55 4,597 0.283 3.571 0.000
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Date Time Inflow Storage Elevation Qutfiow
(CFS) (AC-FT) (FT) (CFS8)

01Jan2010 05.00 4.640 0.315 3.579 0.000
01Jan2010 05:06 4,681 0.347 3.587 0.000
01Jan2010 05:10 4723 0.378 3.595 0.000
01Jan2010 05:15 4,768 0.412 3.603 0.000
01Jan2010 05:20 4812 0.445 3.611 0.000
01Jan2010 05:25 4,859 0478 3.619 0.000
01Jan2010 05:30 4,907 0.512 3.628 0.000
01.Jan2010 05:35 4.953 0.546 3.636 0.000
01Jan2010 05:40 4.997 0.580 3.645 0.000
01Jan2010 05:45 5.040 0.615 3.654 0.000
014an2010 05:50 5.082 0.650 3.662 0.000
01Jan2010 05:55 5.125 0.685 3.671 0.000
01Jan2010 06:00 5.168 0.720 3.680 0.000
01Jan2010 06:05 5,212 0.756 3.689 0.000
01Jan2010 06:10 5,259 0.792 3.698 0.000
01Jan2010 06:15 5,308 0.828 3.707 0.000
01Jan2010 06:20 5.360 0.865 3.716 0.000
01Jan2010 06:25 5419 0.902 3.725 0.000
01Jan2010 06:30 5.484 0.940 3.735 0.000
01Jan2010 06:35 5.556 0.978 3.744 0.000
01Jan2010 06:40 5.635 1.016 3.754 0.000
01Jan2010 06:45 5720 1.055 3.764 0.000
01Jan2010 06.50 5811 1.095 3.774 0.000
01Jan2010 06:55 5.807 1.136 3.784 0.000
01Jan2010 07:00 6.008 1.177 3.794 0.000
01JanZ010 07:05 6.113 1.218 3.804 0.000
01Jan2010 07:10 6.222 1.261 3.815 0.000
01Jan2010 07:15 6.334 1.304 3.826 0.000
01Jan2010 07:20 6.450 1.348 3.837 0.000
014an2010 07:25 6.570 1.393 3.848 0.000
01Jan2010 07:30 6.692 1.439 3.859 0.000
01Jan2010 07.35 6.8186 1.485 3.871 0.000
01Jan2010 07:40 6.944 1.458 3.864 21.576
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Date Time Inflow Storage Elevation Qutflow
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 07:45 7.072 1.329 3.832 28.806
01Jan2010 07:50 7.201 1.161 3.780 33.834
01Jan2010 07:55 7.332 0.965 3.741 37.413
01Jan2010 08:00 7.465 0.748 3.687 40.011
01Jan2010 08:05 7.604 0.518 3.630 41.827
(01.Jan2010 08:10 7.748 0.279 3.570 43.029
01Jan2010 08:15 7.897 0.034 3.508 43.616
01Jan2010 08:20 8.054 0.000 2.807 8.293
01Jan2010 08:25 8.219 0.000 2.797 8.287
01Jan2010 08:30 8.394 0.000 2.687 8.287
01.)an2010 08:35 8.582 0.000 2.578 B.287
01Jan2010 08:40 8.786 0.000 2,468 B.288
01Jan2010 08:45 9.004 0.000 2.361 8.555
01Jan2010 08:50 0.236 0.000 2.255 8.829
01Jan2010 08:55 9.479 0.000 2.157 9.813
01Jan2010 G5:00 8.732 0.000 2.052 9.807
01Jan2010 09:05 9.995 0.000 1.948 9.807
01Jan2010 09:10 10.265 0.000 1.850 9.808
01dan2010 09:15 10.538 0.000 1.779 10.796
01Janz2010 09:20 10.818 0.000 1.700 10577
01Jan2010 09:25 11.101 0.000 1.754 10.868
01Jan2010 09:30 11.386 0.000 1.806 11.574
01Jan2010 09:35 11.677 0.000 1.799 11.490
01Jan2010 09:40 11.974 0.000 1.848 12.158
01Jan2010 09:45 12,2786 0.000 1.843 12.091
01Jan2010 08:50 12,583 0.000 1.882 12.766
01Jan2010 09:55 12.896 0.000 1.888 12.714
01Jan2010 10:00 13.213 0.000 1.936 13.393
01Jan2010 10:05 13.532 0.000 1.933 13.362
01Jan2010 10:10 13.857 0.000 1.981 14.035
01Jan2010 10:15 14,194 0.000 1.979 14.016
01Jan2010 10:20 14.547 0.000 2.027 14,722
01Jan2010 10:25 14.923 0.000 2.029 14.748
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Date Time Iinflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CFS)
01.an2010 10:30 15.325 0.000 2.079 15.498
01Jan2010 10:35 15.752 0.000 2.084 15.580
01Jan2010 10:40 16.205 0.000 2.135 18.375
01Jan2010 10:45 16.680 0.000 2.144 16.509
014an2010 10:50 17.177 0.000 2,197 17.346
01Jan2010 10.55 17.696 0.000 2.208 17.627
01Jan2010 11:00 18.234 0.000 2.261 18.400
01Jan2010 11:05 18.794 0.000 2.276 18.827
01Jan2010 11:10 19.390 0.060 2.332 19.555
01Jan2010 1116 20.046 0.000 2.351 19.881
01J4an2010 11:20 20,793 0.000 2.414 20.956
01Jan2010 11:25 21.658 0.000 2.445 21.495
01Jan2010 11:30 22.661 0.600 2.518 22.789
01Jan2010 11.:35 23.878 0.000 2.571 23.748
01Jan2010 11:40 25.490 0.000 2.642 25.042
01Jan2010 11:45 27.802 0.000 2,729 26.877
01Jan2010 11:50 31.092 0.000 2.872 29.429
01Janz2010 11:55 35.830 0.001 3.072 33.443
01Jan2010 12:00 43,019 0.001 3.358 39.476
014an2010 12:05 53.249 0.038 3.509 42.805
01Jan2010 12:10 65.857 0.151 3.538 43.434
01Jan2010 12:15 79.471 0.349 3.587 44,538
01Jan2010 12:20 92.315 0.628 3.657 46.113
01Jan2610 12:25 102.500 0.974 3.743 48.085
01J4an2010 12:30 108.819 1.363 3.841 50.323
01Jan2010 12:35 111.122 1.766 3.941 52,667
01Jan2010 12:40 110.240 2.157 4,039 54 969
01Jan2010 12:45 107.360 2.521 4,130 57123
01Jan2010 12:50 103.335 2.846 4211 59.066
01Jan2010 12:55 98,685 3.129 4282 60.765
01Jan2010 13:00 93.825 3.369 4.342 62.200
01Jan2010 13:05 89.034 3.566 4.391 63.401
01Jan2010 13:10 84.424 3.723 4431 64.355
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Date Time Inflow Storage Elevation Outfiow
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 13:15 80.008 3.844 4.461 65.087
01Jan2010 13:20 75.803 3.930 4482 65.613
01Jan2010 13:25 71.844 3.885 4.496 65.950
01Jan2010 13:30 68.136 4.013 4.503 66.117
014an2010 13:35 64.666 4.015 4.503 66.129
01Jan2010 13:40 61.421 3.994 4.498 66.002
01Jan2010 13:45 58.388 3.953 4,488 65.752
01Jan2010 13:50 55.549 3.893 4473 65.392
01Jan2010 13:55 V 52.884 3.818 4.454 64.934
014an2010 14:00 50.376 3.728 4,432 £54.390
01Jan2010 14:05 48.014 3.626 4,406 63.769
01.Jan2010 14:10 45.780 3.512 4.378 £3.080
01Jan2010 14:15 43,696 3.388 4.347 62.333
01Jan2010 14:20 41,727 3.256 4,314 61.635
01Jan2010 14:25 38.871 3.116 4279 60.693
01Jan2010 14:30 38.113 2.970 4,242 59.813
01Jan2010 14:35 36.442 2.817 4,204 58.903
01Jan2010 14:40 34.859 2.661 4,165 57.965
01Jan2010 14:45 33.359 2.500 4125 57.008
01Jan2010 14:50 31.936 2.335 4.084 56.030
01Jan2010 14:55 30.583 2.168 4.042 55.040
014an2010 15:00 29.291 1.899 4.600 54.040
01Jan2010 15.05 28.050 1.827 3.8957 53.032
01Jan2010 15:10 26.858 1.655 3914 52.022
01Jan2010 15:15 25722 1.481 3.870 51.022
01Jan2010 15:20 24.635 1.307 3.827 49,694
01Jan2010 15:25 23.502 1.132 3.783 48 987
01Jan2010 15:30 22,5898 0.957 3.738 47.993
01Jan2010 15:35 21.672 0.782 3.695 46.986
01Jan2010 15:40 20.827 0.600 3.650 48,505
01Jan2010 15:45 20,054 - 0.410 3.602 46,889
01Jan2010 15:50 19.328 0.237 3.559 42.571
01Jan2010 15:55 18.636 (0.095 3.524 36.182
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Date Time inflow Storage Elevation Qutflow
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 16.00 17.978 0.001 3.373 13.408
01Jan2010 16:05 17.354 0.002 3.500 16.258
01Jan2010 16:10 16.769 0.079 3.520 0.000
01Jan2010 16:15 16.224 0.192 3,548 0.000
01Jan2010 16:20 15.711 0.302 3.575 0.000
01Jan2010 16:25 15.219 0.409 3.602 0.000
01Jan2010 16:30 14,747 0.512 3.628 0.000
01Jan2010 16:35 14.303 0.612 3.653 0.000
01Jan2010 16:40 13.890 0.709 3.677 0,000
0tJan2010 16:45 13.492 0.803 3.701 0.000
01Jan2010 16:50 13.102 0.895 3.724 0.000
01Jan2010 16:55 12.734 0.984 3.746 0.000
01Jan2010 17.00 12,380 1.070 3.767 0.000
01Jan2010 17.05 12.036 1.154 3.788 0.000
01Jan2010 1710 11.680 1.236 3,809 0.000
01Jan2010 17:15 11.314 1.315 3.829 (0.000
01Jan2010 17:20 10.979 1.392 3.848 0.000
01Jan2010 17:25 10.686 1.467 3.867 0.000
01Jan2010 17:30 10.416 1.539 3.885 0.000
01Jan2010 17.35 10.162 1.610 3.802 0.000
01Jan2010 17.40 9.926 1.679 3,920 0.000
01Jan2010 17:45 9.705 1.747 3.937 0.000
01Jan2010 17:50 9.493 ‘ 1.813 3.953 (.000
01Jan2010 17:55 9.286 1.878 3.969 0.000
01Jan2010 18:00 9,082 1.941 3.985 0.000
01Jan2010 18:056 8.879 2.003 4.001 0.000
01Jan2010 18:10 8.682 2.063 4016 0.000
014an2010 18:15 8.488 2,122 4,030 0.000
01Jan2010 18:20 8.300 2.180 4,045 0.000
01Jan2010 18:25 8.123 2.237 4.059 0.000
01Jan2010 18;30 7.958 2,292 4073 0.000
01Jan2010 18:35 7.801 2.346 4.086 0.000
01Jan2010 18:40 7.665 2.400 4,100 0.000
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Date Time inflow Storage Elevation Qutflow -
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 18:45 7.517 2.452 4113 0.000
01J4an2010 18:50 7.389 2.503 4126 0.000
01Jan2010 18.55 7.270 2.554 4,138 0.000
01Jan2010 19.00 7.160 2.603 4,151 0.000
01Jan2010 19:05 7.057 2.652 4,163 0.000
01Jan2010 19:10 6.957 2.701 4,175 0.000
01Jan2010 19:15 6.858 2.748 4,187 0.000
01Jan2010 19:20 6.761 2.795 4,198 0.000
01Jan2010 19:25 6.664 2.769 4,192 20.877
01Jan2010 19:30 6.572 2.640 4.160 29.313
01Jan2010 19:35 6.488 2.463 4,116 34922
01Jan2010 19:40 6.410 2.252 4,063 38.164
01Jan2010 19:45 6.336 2.014 4,003 42.568
01Jan2010 19:50 6.265 1.765 3.941 43,286
01Janz2010 19:55 6.194 1.504 3.876 44 982
01Jan2010 20:00 6.123 1.233 3.808 46,123
01Jan2010 20:05 6.054 0.954 3.738 46.858
01Jan2010 20:10 5.088 0.672 3.668 47.061
01Jan2010 20:15 5.028 0.388 3.587 46.721
01Jan2010 20:20 5.870 0.111 3.528 45,806
01Jan2010 20:25 5.811 0.000 2.788 6.081
01Jan2010 20:30 5764 0.000 2.676 5,496
01Jan2010 20:35 5.695 0.000 2.566 5,496
01Jan2010 20:40 5.636 0.000 2.455 5.406
01Jan2010 20:45 5.578 0.000 2.345 5.496
01Jan2010 20:50 5.521 0.000 2.235 5.497
01Jan2010 20:55 5.467 0.000 2.126 5.497
01Jan2010 2100 5414 0.000 2.018 5.497
01Jan2010 21:05 5.365 0.000 1.907 5.491
01Jan2010 21:10 5318 0.000 1.787 5.204
01Jan2010 21:15 5274 0.000 1.689 5.205
01Jan2010 21.20 5231 0.000 1.683 5205
01Jan2010 21:25 5.188 0.000 1.480 5205
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Date Time Inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 21:30 5.147 0.000 1.379 5.139
01Jan2010 2135 5.108 0.000 1.285 5.139
01J4an2010 21:40 5.069 0.000 1.208 5.045
01Jan2010 21:45 5.029 0.000 1.235 5.051
01Jan2010 21:50 4,992 0.000 1.226 4971
01Jan2010 21:55 4.954 0.000 1.226 4975
01Jan2010 22:00 4917 0.000 1.218 4,898
01Jan2010 22:05 4.878 0.000 1.218 4.897
01Jan2010 22:10 4.837 0.000 1.209 4819
01Jan2010 22:15 4,794 D.000 1.208 4.811
01Jan2010 22:20 4.751 0.000 1.200 4735
01Jan2010 22:25 4711 0.000 1.199 4728
01Jan2010 22:30 4.672 0.000 1.192 4,658
01Jan2010 22:35 4.634 0.000 1.190 4,648
01Jan2010 22:40 4,598 0.000 1.183 4.587
01Jan2010 22:45 4,559 0.000 1.181 4.570
01Jan2010 22:50 4517 0.000 1.174 4.510
01Jan2010 22:55 4478 0.600 1.171 4.485
01Jan2010 23:00 4.438 0.000 1.165 4.431
01Jan2010 23:05 4.398 0.000 1.162 4,405
01Jan2010 23:10 4.358 0.000 1.156 4,351
01Jan2010 23:15 4318 0.000 1.153 4.325
01Jan2010 23:20 4278 0.000 1.146 4.271
01Jan2010 23:25 4,239 0.000 1.143 4,248
01Jan2010 23:30 4.201 0.000 1.137 4194
01Jan2010 23:35 4.165 0.000 1.135 4172
01Jan2010 23:40 4,130 0.000 1.129 4.123
01Jan2010 23:45 4.096 0.000 1.127 4.102
01Jan2010 23:50 4,062 0,000 1.121 4.055
01Jan2010 23:55 4.024 0.000 1.118 4,031
02Jan2010 00:00 3.985 0.000 1.112 3.979
02Jan2010 00:05 3.925 0.060 1.106 3.932
02Jan2010 00:10 3.828 0.000 1.104 3.914
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Date Time Inflow Storage Elevation QOutflow
(CFS) (AC-FT) (FT) (CFS)
02Jan2010 00:15 3.685 0.000 1.094 3.831
02Jan2010 00:20 3.454 0.000 1.062 3.574
02Jan2010 00:25 3.263 0.000 1.035 3.368
02Jan2010 00:30 3.010 0.000 1.003 3.124
02Jan2010 00:35 2.757 0.000 0.969 2.879
02Jan2010 00:40 2,518 0.000 0,934 2.634
02Jan2010 00:45 2.300 0.000 0.900 2.406
02Jan2010 00:80 2.100 0.000 0.868 2.198
(02Jan2010 00:55 1.918 0.000 0.836 2.005
02Jan2010 01:00 1.751 0.000 0.808 1.831
02Jan2010 01.05 1.589 0.000 0.778 1.672
02Jan2010 01:10 1.458 0.000 0.751 1.527
02Jan2010 01:15 1.331 0.060 0.726 1.400
024an2010 01:20 1.214 0.000 0.701 1.276
(02Jan2010 01:25 1.107 0.000 0.677 1.163
02Jan2010 01:30 1.008 0.000 0.654 1.060
02Jan2010 01:35 0.919 0.000 0.632 0.963
02Jan2010 01:40 0.836 0.000 0.611 0.877
02Jan2010 01:45 0.760 0.000 0.591 0.798
02Jan2010 01:50 0.691 0.000 0.572 0.728
02Jan2010 01:55 0.627 0.000 0.574 0.654
02Jan2010 02:00 0.569 0.000 0.675 0.647
02Jan2010 02:05 0.515 0.000 0.782 0.606
02Jan2010 02:10 0.466 0.000 0.890 0.321
02Jan2010 02:15 0.421 0.000 1.001 0.252
02.Jan2010 02:20 0.380 0.000 1.112 0.452
02Jan2010 02:25 0.342 0.000 1.223 0.259
02Jan2010 02:30 0.307 0.000 1.334 0.383
02Jan2010 02:35 0.275 0.000 1.445 0.187
02Jan2010 02:40 0.245 0.000 1.556 0.187
02Jan2010 02:45 0.219 0.000 1.667 0.187
02Jan2010 02:50 0.194 £.000 1.778 0.187
02Jan2010 02:85 0.172 0.000 1.889 0.187
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Date Time Inflow Storage Elevation Quiflow
(CFS) (AC-FT) (FT) (CFS)
02Jan2010 03:00 0.152 0.000 2.000 0.185
02Jan2010 03:05 0.134 0.000 2111 0.189
02Jan2010 03:10 0.118 0.000 2.222 0.172
02Jan2010 03:15 0.104 0.000 2,333 0.143
02Jan2010 03:20 0.091 0.000 2.444 0.116
02Jan2010 03:25 0.080 0.000 2.5566 0.085
02Jan2010 03:30 0.070 0.000 2.667 0.071
02Jan2010 03:35 0.062 0.000 2,778 0.067
02Jan2010 03:40 0.054 0.000 2.889 0.119
02Jan2010 03:45 0.048 0.001 3.000 0.086
02Jan2010 03:50 0.042 0.001 3.111 0.072
02Jan2010 03:55 0.037 0.001 3.222 0.101
02Jan2010 04:00 0.033 £.001 3.244 0.000
02Jan2010 04:05 0.029 0.001 3.286 0.000
02Jan2010 04:10 0.025 0.001 3.500 0.000
02Jan2010 04:15 0.022 0.001 3.500 0.000
02Jan2610 04:20 0.019 0.001 3.500 0.000
02Jan2010 04:25 0.016 0.001 3.500 0.000
02Jan2010 04:30 0.014 0.001 3.500 0.000
02Jan2010 04:35 0.011 0.001 3.500 0.000
02Jan2010 04:40 0.010 0.001 3.500 0.000
02Jan2010 04:45 0.007 0.001 3.500 0.060
02Jan2010 04:50 0.006 0.001 3.500 0.000
02Jan2010 04:55 0.004 0.002 3.500 0.000
02Jan2010 05:00 0.003 0.002 3.500 0.000
02Jan2010 05:05 0.002 0.002 3.500 0.000
02Jan2010 05:10 0.001 0.002 3.500 0.000
02Jan2010 05:16 0.000 0.002 3.500 0.000
02Jan2010 05:20 0.000 0.002 3.500 0.000
02Jan2010 05.25 0.000 0.002 3.500 0.000
024anz2010 05:30 0.000 0.002 3.500 0.000
02Jan2010 05:35 0.000 0.002 3.500 0.000
02Jan2010 05:40 0.000 0.002 3.500 0.000
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Date Time Inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CFS)
02Jan2010 05:45 0.000 0.002 3.500 0.000
02.Jan2010 05:50 0.000 0.002 3.500 0.000
02Jan2010 05:55 0.000 0.002 3.500 0.000
02Jan2010 06:00 0.000 0.002 3.500 0.000
02Jan2010 06:05 0.000 0.002 3.500 0.000
02Jan2010 06:10 0.000 0.002 3.500 0.000
02Jan2010 08:15 0.000 0.002 3.500 0.000
024an2010 06:20 0.000 0.002 3.500 0.000
02Jan2010 06:25 0.000 0.002 3.500 0.000
02Jan2010 06:30 0.000 0.002 3.500 0.000
02Jan2010 06:35 0.000 0.002 3.500 0.000
02Jan2010 06:40 0.060 0.002 3.500 0.000
02Jan2010 06:45 0.000 0.002 3.500 0.000
02Jan2010 06:50 0.000 0.002 3.500 0.000
02Jan2010 06:55 0.000 0.002 3.500 0.000
02Jan2010 07:.00 0.000 0.002 3.500 0.000
02Jan2010 07:05 0.000 0.002 3.500 0.000
02Jan2010 07:10 0.000 0.002 3.500 0.600
02Jan2010 07:15 0.000 0.002 3.500 0.600
02Jan2010 07:20 0.000 0.002 3.500 0.600
02Jan2010 0725 0.000 0.002 3.500 0.000
02Jan2010 07:30 0.000 0.002 3.500 0.000
02Jan2010 07:35 £.000 0.002 3.500 0.000
02Jan2010 07.40 0.000 0.002 3.500 0.000
02Jan2010 07:45 0.000 0.002 3.500 0.000
02Jan2010 07:50 0.000 0.002 3.500 0.000
02Jan2010 07:55 0.000 0.001 3.254 0.000
02Jan2010 08:00 0.000 0.001 3.254 0,000
02Jan2010 08.05 0.000 0.001 3.222 0.000
02Jan2010 08:10 0.000 0.001 3111 0.000
02Jan2010 08:15 0.000 0.000 3.000 0.000
02Jan2010 08:20 0.000 0.000 2.889 0.000
02Jan2010 08:25 0.000 0.000 2.778 0.000
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Date Time Inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CFS)
02Jan2010 08:30 0.600 0.000 2.667 0.000
02Jan2010 08:35 0.000 0.000 2.556 0.000
02Jan2010 08:40 0.000 0.000 2.444 0.000
02Jan2010 08:45 £0.000 0.000 2.333 0.000
02Jan2010 08:50 0.000 0.000 2.222 0.000
02Jan2010 08:55 C.000 0.000 2.111 0.000
02.)an2010 08:00 0.000 0.000 2.000 0.000
02Jan2010 08:05 0.000 0.000 1.889 0.000
02Jan2010 08:10 0.000 0.000 1.778 0.000
02Jan2010 09:15 0.000 0.000 1.687 0.000
02Jan2010 09:20 0.000 0.000 1.556 0.000
02Jan2010 (09:25 0.000 0.000 1.444 0.000
02Jan2010 09:30 0.000 0.000 1.333 0.000
p24an2010 09:35 0.000 0.000 1.222 0.000
024an2010 09:40 0.000 0.000 1111 0.000
02Jan2010 09:45 0.000 0.000 1.600 0.004
02Jan2010 09:50 0.000 0.000 0.889 0.000
02Jan2010 09:55 0.000 0.000 0.777 0.000
02Jan2010 10:00 0.000 0.000 0.667 0.000
02Jan2010 10:05 0.000 0.000 0.556 0.005
02Jan2010 10:10 0.000 0.000 0.444 0.005
02Jan2010 10:15 0.000 0.000 0.333 0.000
02Jan2010 10:20 0.000 0.000 0.223 0.003
02Jan2010 10:25 0.000 0.000 0.184 0.000
02Jan2010 10:30 0.000 0.000 0.182 0.000
02Jan2010 10:35 0.000 0.000 0.181 0.000
02Jan2010 10:40 0.000 0.000 £.181 0.000
02Jan2010 10:45 0.000 0.000 0.181 0.000
02Jan2010 10:50 0.000 0.000 0.181 0.000
02Jan2010 10:55 0.000 0.000 0.181 0.000
02Jan2010 11:00 0.000 0.000 0.181 0.000
02Jan2010 11:05 0.000 0.000 0.181 0.000
02Jan2010 1110 0.000 0.000 0.181 0.000

Page 13




Date Time Inflow Storage Elevation QOutfiow
(CFS) (AC-FT) (FT) (CFS)
02Jan2010 11:15 0.000 0.000 0.180 0.000
02Jan2010 11:20 0.000 0.000 0.180 0.000
02J4an2010 11:25 0.000 0.000 0.180 0.000
02Jan2010 11:30 0.000 0.000 0.180 0.000
02Jan2010 11:35 0.000 0.000 0.180 0.000
02Jan2010 1140 0.000 0.000 0.180 0.000
02Jan2010 1145 0.000 0.000 0.180 0.000
02Jan2010 11:50 0.000 0.000 0.180 0.000
02Jan2010 11:55 0.000 0.000 0.180 0.000
02Jan2010 12:00 0.000 0.000 0.180 0.000
02Jan2010 12:05 0.000 0.000 G.180 0.000
02Jan2010 12:10 0.000 0.000 0.180 0.000
02Jan2010 12:15 0.000 0.000 0.180 0.000
02Jan2010 12:20 0.000 0.000 0,180 0.000
02Jan2010 12:25 0.000 0.000 0.180 0.600
02Jan2010 12:30 0.000 0.000 0.180 0.000
02Jan2010 12:356 0.000 0.000 0.180 0.000
02Jan2010 12:40 0.000 0.000 0.180 0.000
02Jan2010 12:45 0.000 0.000 0.180 0.000
02Jan2010 12:50 0.000 0.000 0.180 0.000
02Jan2010 12:55 0.000 0.000 0.180 0.000
02Jan2010 13:00 0.000 0.600 0.180 0.000
02Jan2010 13:05 0.000 0.000 0.180 0.060
02.Jan2010 13:10 0.000 0.000 0.180 0.060
02Jan2010 13:15 0.000 0.000 0.180 0.000
02Jan2010 13:20 0.000 0.000 0.180 0.000
02Jan2010 13:25 0.000 0.000 0.180 0.000
02Jan2010 13:30 0.000 0.000 0.180 0.000
02Jan2010 13:35 0.000 0.000 0.180 0.000
02Jan2010 13:40 0.000 0.000 0.180 0.000
02Jan2010 13:45 0.000 0.000 0.180 0.000
02Jan2010 13:50 0.000 0.000 0.180 0.000
02Jan2010 13:55 0.000 0.000 0.180 0.000
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Date Time Inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CFS)
02Jan2010 14:00 0.000 0.000 0.180 0.000
02Jan2010 14.05 0.000 0.000 0.180 0.000
02Jan2010 14:10 0.000 0.000 0.180 0.000
02Jan2010 14:15 0.000 0.000 0.180 0.000
02Jan2010 14:20 0.000 0.000 0.180 0.000
02Jan2010 14:25 0.000 0.000 0.180 0.000
02J4an2010 14:30 0.000 0.000 0.180 0.000
02Jan2010 14:35 0.000 0.000 0.180 0.000
02Jan2010 14:40 0.000 0.000 0.180 0.000
02Jan2010 14:45 0.000 0.000 0.180 0.000
02Jan2010 14:50 0.000 0.000 0.180 0.000
02Jan2010 14:55 0.000 0.000 0.180 0.000
02Jan2010 15:00 0.000 0.000 0.180 0.000
02Jan2010 15:05 0.000 0.000 0.180 0.000
02Jan2010 15:10 0.000 0.000 0.180 0.000
02Jan2010 15:15 0.000 0.000 0.180 0.000
02Jan2010 19:20 0.000 0.000 0.180 0.000
02Jan2010 156:25 0.000 0.000 0.180 0.000
02Jan2010 15:30 0.000 0.000 0.180 0.000
02Jan2010 15:35 0.000 0.000 0.180 0.000
02Jan2010 15:40 0.000 0.000 0.180 0.000
02Jan2010 15:45 0.000 0.000 0.180 0.000
02Jan2010 15:50 0.060 10.000 0.180 0.000
02Jan2010 15:55 0.000 0.000 0.180 0.000
02Jan2010 16:00 0.000 0.000 0.180 0.000
02Jan2010 16:05 0.000 0.000 0.180 0.000
02Jan2010 16:10 0.000 0.000 0.180 0.000
02Jan2010 16:15 0.000 0.000 0.180 0.000
02Jan2010 16:20 0.000 0.000 0.180 0.000
02Jan2010 16:25 0.000 0.000 0.180 0.000
02Jan2010 16:30 0.000 0.000 0.180 0.000
02Jan2010 16:35 0.000 0.000 0.180 0.000
02Jan2010 16:40 0.000 0.000 0.180 0.000
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Project: Wildwood Storm Study

Simulation Run: 10 Year Storm Reservoir: Storage Area
Start of Run: 01Jan2019, 00:00 Basin Model: Basint
End of Run: 03Jan2010, 00:00 Meteorologic Model: 10-yr Siorm
Compute Time: 20May2010, 09:25:11 Control Specifications: Time Window
Volume Units: AC-FT

Computed Results

Peak Inflow : 135616 (CFS)
Peak Outflow : 76.766 (CFS)
Total Inflow . 38.138 (AC-FT)

Total Outflow - 37.945 (AC-FT)

Date/Time of Peak Inflow :
Date/Time of Peak Outflow :
Peak Slorage :

Peak Elevation :

01Jan2010, 12:35
01Jan2010, 13:40
5.750 (AG-FT)

4.937 (FT)




Reservoir "Storage Area" Results for Run "10 Year Storm"
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— —— Run:10 Year Storm Element:STORAGE AREA Result:Combined Inflow
Run:10 YEAR STORM Element.STORAGE AREA Result:Tailwater Stage
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Project:  Wildwood Storm Study

Simulation Run: 10 Year Storm  Reservoir:  Storage Area
Start of Run: 01Jan2010, 00:00 Basin Mode!: Basin1
End of Run: 03Jan2010, 00:00 Meteorologic Model: 10-yr Storm

Compute Time: 20May2010, 08:25:11 Control Specifications: Time Window

Date Time inflow Storage Elevation Outflow
(CF8) (AC-FT) (FT) (CES)
01Jan2010 00:00 0.000 0.000 0.000 0.000
01Jan2010 00:05 0,025 0.000 0.230 0.012
01Jan2010 00:10 0.096 0.000 0.292 0.060
01Jan2010 00:15 0,227 0.000 0.363 0.161
01Jan2010 00:20 0.424 0.000 0.441 0.325
01Jan2010 00:25 0.675 0.000 0.520 0.549
01Jan2010 00:30 0.956 0.000 0.585 0.815
01Jan2010 00:35 1.240 0.000 0.663 1.098
01Jan2010 00:40 1.507 0.000 0.721 1.374
01Jan2010 00:45 1.751 0.000 0.770 1.629
01dan2010 00:50 1.8975 0.000 0.811 1.859
01Jan2010 00:55 2,179 0.000 0.847 2.073
01Jan2010 01:00 2.366 0.000 0.881 2.283
01Jan2010 01:05 2.537 0.000 0.900 2,408
01Jan2010 01:10 2.693 0.000 0.933 2.628
01Jan2010 01:15 2.837 0.000 0.964 2.837
01Jan2010 01:20 2.968 (.000 (.982 2.967
01Jan2010 01:25 3.089 0.000 0.999 3.089
01Jan2010 01:30 3.199 0.000 1.013 3.198
01Jan2010 01:35 3.300 0.000 1.027 3.301
01Jan2010 01:40 3.393 0.000 1.039 3,392
01Jan2010 01:45 3.478 0.000 1.050 3.479
01Jan2010 01:50 3.556 0.000 1.060 3.585
014an2010 01:55 3.628 0.000 1.069 3.629
01Jan2010 02:00 3.694 0.000 1.077 3.693
01Jan2010 02:05 3.755 0.000 1.085 3.756
01Jan2010 02:10 3.811 0.000 1.092 3.810
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Date Time Inflow Storage Elevation Qutflow
(CFS8) (AC-FT) (FT) (CFS)
01Jan2010 02:15 3.863 0.000 1.079 3.865
01Jan2010 02:20 3.914 0.000 1.159 3.864
01Jan2010 02:25 3.965 0.000 1.256 3.867
01Jan2010 02:30 4015 0.000 1.358 3.870
01Jan2010 02:35 4.068 0.000 1.463 3.871
01Jan2010 02:40 4,120 0.000 1.574 4.282
01Jan2010 02:45 4174 0.000 1.682 4.281
01Jan2010 02:50 4,226 0.000 1.790 4.114
01Jan2010 02:55 4277 0.000 1.889 4114
01Jan2010 03:00 4,329 0.000 2.009 4115
01Jan2010 03:.05 4,380 0.000 2.121 4.572
01Jan2010 03:10 4.429 0.000 2.230 4,238
01Jan2010 03:15 4479 0.000 2.342 4,664
01Jan2010 03:20 4.530 0.000 2.451 4.336
01Jan2010 03;25 4,582 0.000 2.563 4.770
01Jan2010 0330 4.633 0.000 2.673 4,435
01Jan2010 03:35 4.682 0.000 2.784 4435
01Jan2010 03:40 4.731 0.000 2.895 4,902
01Jan2010 03:45 4,779 0.001 3.006 4.906
01Jan2010 03:50 4.827 0.001 a1y 4.682
01Jan2010 03:55 4875 0.001 3.227 4,682
01Jan2010 04:00 4,925 0.001 3.338 4.683
01Jan2010 04:05 4976 0.001 3.450 5.192
01Jan2010 04:10 5.027 0.012 3.503 0.000
01Jan2010 04:15 5079 0.047 3.512 0.000
01Jan2010 04:20 5133 0.082 3.520 0.000
01Jan2010 04:25 5.187 0.118 3.529 0.000
01Jan2010 04:30 5.240 0.154 3.538 0.000
01Jan2010 04:35 5.295 0.180 3.547 0.000
01Jan2010 04:40 5.350 0.227 3.556 0.000
01Jan2010 04:45 5.406 0.264 3.566 0.000
01Jan2010 04:50 5461 0.301 3.575 0.000
01Jan2010 04.55 5514 0.339 3.585 0.000

Page 2




Date Time Inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 05:00 5.665 0.377 3.504 0.000
01Jan2010 0505 5615 0.415 3.604 0.000
01Jan2010 05:10 5.665 0.454 3.613 0.000
01Jan2010 05:15 5717 0.493 3.623 0.000
01Jan2010 05:20 5772 0.533 3.633 0.000
01Jan2010 05:25 5.829 0.573 3.643 0.000
01Jan2010 05:30 5.886 0.613 3.653 0.000
014an2010 05:35 5.941 0.654 3.663 0.000
01Jan2010 05:40 5.994 0.695 3.674 0.000
01Jan2010 05:45 6.046 0.737 3.684 0.000
01Jan2010 05:50 8.096 0.778 3.684 0.000
01Jan2010 05:55 6.147 0.821 3.705 0.000
(01Jan2010 06:00 6.198 0.863 3.716 0.000
01Jan2010 06:05 8.252 0.806 3.726 0.000
01Jan2010 06:10 6.308 0.948 3.737 0.000
01Jan2010 06:15 6.366 0.993 3.748 0.000
01Jan2010 06:20 6.430 1.037 3.759 0.000
01Jan2010 06:25 6,500 1.081 3.770 0.000
01Jan2010 06:30 6,578 1.127 3.781 0.000
01Jan2010 06:35 6.665 1.172 3.793 0.000
01Jan2010 06:40 6.759 1.218 3.804 0.000
01Jan2010 06:45 6.861 1.265 3.816 0.000
01Jan2010 06:50 6.970 1.313 3.828 0.000
01Jan2010 06:55 7.085 1.361 3.840 0.000
01Jan2010 07.00 7.206 1.410 3.852 0.000
01Jan2010 7.05 7.332 1.461 3.865 0.000
01Jan2010 07:10 7.463 1.511 3.878 0.000
01Jan2010 07:15 7.598 1.563 3.891 0.000
01Jan2010 07:20 7.737 1.616 3.904 0.000
01Jan2010 07:25 7.880 1.670 3.917 0.000
01Janz2010 07:30 8,027 1.725 3.831 0.000
01Jan2010 07:35 8.176 1.728 3.932 15,162
01Jan2010 07:40 8.329 1.637 3.909 26,543
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Date Time inflow Storage Elevation Qutflow
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 07.45 B.482 1.480 3.872 32.087
01Jan2010 07:50 8.638 1.313 3.828 36.449
01Jan2010 07:565 8.795 1.110 3.777 39.559
01Jan2010 08:00 B.954 0.891 3.722 41.876
014an2010 08:05 9.121 0.658 3.664 43.509
01Jan2010 08:10 0,284 0.418 3.604 44.540
01Jan2010 08:15 9472 0.174 3.543 44,898
01Jan2010 08:20 9.661 0.000 2.915 89.926
01Jan2010 08:25 9.858 0.000 2,805 9.920
01Jan2010 08:30 10.06% 0.000 2.656 9.921
014anz2010 08:35 10.295 0.000 2.587 9.921
01Jan2010 08:40 10.539 0.000 2.486 10.914
01Jan2010 08:45 10.800 0.000 2.375 10.443
01Jan2010 08:50 11.078 0.000 2.268 10.445
01Jan2010 08:55 11.370 0.000 2.168 10.930
01Jan2010 09:.00 11.674 0.000 2.081 12.112
01Jan2010 09:05 11.989 0.000 1.975 11.566
01Jan2010 09:10 12.313 0.000 1.911 12.728
01Jan2010 09:15 12.642 0.000 1.825 12.243
01Jan2010 09:20 12.976 0.000 1.814 12.255
01Jan2010 09:25 13.315 0.000 1.819 13.145
01Jan2010 098:30 13.658 0.000 1.966 13.826
01Jan2010 09:35 14.007 0.000 1.967 13.839
01Jan2010 09:40 14.363 0.000 2.014 14.528
01Jan2010 09:45 14,725 0.000 2.018 14.559
01Jan2010 08:50 15.094 0.000 2.062 15.257
01Jan2010 09:55 15.469 0.000 2.066 15.306
01Jan2010 10:00 15.849 0.000 2111 16.010
01Jan2010 10:05 16.232 0.000 2.115 16.070
01Jan2010 10:10 16.622 (0.000 2.161 16.781
01Jan2010 10:15 17.025 0.000 2.166 16.866
014an2010 10:20 17.450 0.000 2.213 17.607
01Jan2010 10:25 17.801 0.000 2.221 17.743
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Date Time Inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 10:30 18.383 0.000 2.270 18.538
01Jan2010 10:35 18.895 0.000 2.283 18.739
01Jan2010 10:40 19.438 0.000 2.334 19.591
01Jan2010 10:45 20.008 0.000 2.349 19.853
01Jan2010 10:50 20.604 0.060 2.402 20.756
01Jan2010 10:55 21.226 0.000 2421 21.074
01Jan2010 11:00 21.872 0.000 2475 22.022
01Jan2010 11:05 22.544 0.000 2,498 22.383
01Jan2010 11:10 23.259 0.000 2.553 23.407
01Jan2010 11:15 24.046 0.000 2.580 23.846
01Jan2010 11:20 24.942 0.000 2.645 25.088
01Jan2010 11:25 25.980 0.000 2.684 25832
01Jan2010 11:30 27.185 0,000 2.764 27.330
01Jan2010 11:35 28.654 0.000 2.824 28.507
01Jan2010 11:40 30.609 0.000 2.905 30.088
014an2010 11:45 33.426 0.001 3.004 32.070
01Jan2010 11:50 37,451 0.001 3.166 35.406
014an2010 11:55 43.259 0.001 3.398 40.348
01Jan2010 12:00 52.076 0.035 3.508 42.788
01Jan2010 12:05 64.621 0.140 3.535 43.372
01Jan2010 12:10 80.081 0.336 3.584 44 488
01Jan2010 12:15 96,772 0.633 3.658 46.139
01Jan2010 12:20 112.520 1.028 3.757 48.3N
G61Jan2010 12:25 125.013 1.503 3.876 51,134
01Jan2010 12:30 132.772 2.028 4,007 54.206
01Jan2010 12:35 135.616 2.668 4142 57.403
01Jan2010 12:40 134.561 3.092 4273 60.540
01Jan2010 12:45 131.060 3.579 4.385 63.483
01Jan2010 12:50 126.157 4,019 4.505 66.152
01Jan2010 12:55 120.487 4,404 4,601 68.504
01Jan2010 13:00 114,558 4735 4,684 70.527
01Jan2010 13:05 108.713 5.012 4,753 72.228
01Jan2010 13:10 103.088 5.239 4.810 73.622
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Date Time Inflow Storage Elevation Qutflow
(CF8) (AC-FT) (FT) (CFS)
01Jan2010 13:15 97.700 5.420 4.855 74732
01Jan2010 13:20 92.569 5.657 4,889 75.578
01Jan2010 13:25 87.737 5.656 4914 76.183
01Jan2010 13:30 83.211 5.718 4,929 76.569
01Jan2010 13:35 78.976 5.749 4,937 76.756
014an2010 13:40 75.015 5,750 4937 76.766
01Jan2010 13:45 71.313 5.726 4931 768.617
01J4an2010 13:50 67.847 5.678 4.920 76,325
01Jan2010 13:55 64.594 5611 4,902 75.006
01Jan2010 14:00 61.533 5624 4.881 75.373
01Jan2010 14:05 58.649 5421 4.855 74.740
01Jan2010 14:10 55,934 5.303 4.8286 74.017
01Jan2010 14:15 53.378 5173 4,793 73.214
01Jan2010 14:20 50.974 5.031 4,758 72.343
01Jan2010 14:25 48.708 4,879 4720 71.412
01Jan2010 14:30 46.561 4,719 4.680 70.429
01Jan2010 14:35 44 521 4.551 4.638 69,402
01Jan2010 14:40 42 587 4.376 4.584 68.336
01Jan2010 14:45 40.7586 4197 4.549 67.237
01Jan2010 14:50 39.018 4,012 4503 66.113
01Jan2010 14:55 37.365 3.824 4 456 64.967
01Jan2010 15:00 35.787 3.632 4,408 63.804
01Jan2010 15:05 34.270 3.438 4.359 62.627
01Jan2010 15:10 32.814 3.242 4,310 61.444
01Jan2010 1515 31.426 3.044 4.261 60.250
01Jan2010 15:20 30.097 2.845 4211 58.057
01Jan2010 15:25 28.822 2.645 4.161 57.864
01Jan2010 16:30 27.608 2.445 4111 56.673
01Jan2010 15:35 26.476 2.245 4,061 55.488
01Jan2010 15:40 25.443 2.046 4.011 54,311
01Jan2010 15:45 24,498 1.845 3.961 54 902
01Jan2010 15:50 23.611 1.631 3.907 54,841
01Jan2010 15:55 22,766 1.423 3.856 51.529
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Date Time inflow Storage Elevation QOutflow
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 16:00 21.961 1.239 3.810 46.247
01Jan2010 16:05 21.189 1.083 3.773 38.206
01Jan2010 16:10 20.483 0.994 3,748 30.678
01Jan2010 16:15 19.817 0.959 3.740 18.135
01Jan2010 16:20 18.191 1.030 3.757 0.000
01Jan2010 16:25 18.590 1.160 3.790 0.000
01Jan2010 16:30 18.014 1.286 3.821 0.000
01dan2010 16:35 17.471 1.400 3.8562 0.000
01Jan2010 16:40 16.966 1.527 3.882 0.000
014an2010 16:45 16.479 1.642 3.810 0.000
01Jan2010 16:50 16.004 1.754 3.838 0.000
014an2010 16:55 15.553 1.863 3.966 0.000
01Jan2010 17.00 15.121 1.968 3.992 0.000
01dan2010 17:05 14.700 2.071 4.018 0.000
01Jan2010 17:10 14.265 2171 4043 0.000
01Jan2010 17:15 13.818 2.268 4,067 0,000
01Jan2010 17:20 13.408 2.361 4.090 0.000
01Jan2010 17:25 13.050 2.452 4113 0.000
01Jan2010 17:30 12.720 2.541 4,135 0.000
01Jan2010 17:35 12.410 2.628 4,157 0.000
01Jan2010 17:40 12.121 2.712 4178 0.000
01.Jan2010 17:45 11.851 2.795 4.199 0.000
01Jan2010 17:50 11.592 2.875 4.219 0,000
01Jan2010 17.55 11.339 2.954 4.238 0.000
014an2010 18:00 11.089 3.032 4258 0.000
01Jan2010 18:05 10.842 3.107 4277 0.000
01Jan2010 18:10 10.601 3.181 4,295 0.000
01Jan2010 18:15 10.364 3.253 4313 0.000
01Jan2010 18:20 10.134 3.324 4331 0.000
01Jan2010 18:25 8.918 3.383 4,348 0.000
01Jan2010 18:30 9.716 3.480 4.365 0.000
01Jan2010 18:35 9.524 3.527 4,382 0.000
014an2010 18:40 9.345 3.5692 4.308 0.000
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Date Time Inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CF3)
01Jan2010 18:45 9.178 3.655 4414 0.000
01Jan2010 18:50 9.021 3.718 4429 0.000
014an2010 18:55 8.876 3.780 4,445 0.000
01Jan2010 19:00 8.741 3.840 4,460 0.000
01Jan2010 19:05 B.615 3.900 4475 0.000
01Jan2010 19:10 B8.493 3.8913 4.478 13.396
01Jan2010 19:15 8.372 3.830 4.457 25.805
014an2010 19:20 8.253 3.684 4.421 32.691
01Jan2010 19:25 8.136 3.498 4,374 37.637
01Janz2010 19:30 8.023 3.281 4,320 41.505
01Jan2010 19:35 7.920 3.039 4,280 44 668
01Jan2010 19:40 7.825 2.778 4,194 47,323
01Jan2010 19:45 7.735 2.496 4.124 49.603
01Jan2010 19:50 7.648 2.213 4,053 49,102
01Janz2010 19:65 7.561 1.824 3.981 50.055
01Jan2010 20:00 7.475 1.629 3.907 50.569
01Jan2010 20:05 7.380 1.331 3.833 50.666
01Jan2010 20:10 7.310 1.034 3.758 50.290
01Jan2010 20015 7.235 0.740 3.685 49,406
01Jan2010 20:20 7.165 0.455 3.613 47.807
014an2010 20:25 7.093 0.182 3.545 45,285
01Jan2010 20:30 7.023 0.000 2.681 6,797
01Jan2010 20:35 £.951 0.000 2.571 8.797
01Jan2010 20:40 6.879 0.000 2.461 6.797
01Jan2010 20:45 6.808 0.000 2.351 6.797
01Jan2010 20:50 6,739 0.000 2.242 6.797
01Jan2010 20:55 6,672 0.000 2,132 £6.627
01Jan2010 21:00 6.608 0.000 2.023 6.6827
01Jan2010 21.05 6.548 0.000 1.916 6.627
01Jan2010 21:10 6.492 0.000 1.809 6.621
01Jan2010 2115 6.437 0.000 1.708 6.608
01Jan2010 21:20 6.384 0.000 1.597 6.226
01Jan2010 21.25 6.333 0.000 1.497 6.227
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Date Time Inflow Storage Elevation QOutflow
(CFS) (AC-FT) (FT) (CFS)
01Jan2010 21:30 6.282 0.000 1.403 6.227
01Jan2010 21:35 6.234 0.000 1.329 6.227
01Jan2010 21:40 6.186 0.000 1.352 6.192
01Jan2010 21:45 6.138 0.000 1.346 6.132
01Jan2010 21:50 6.092 0.000 1.342 6.098
01Jan2010 21:55 6.046 0.000 1.337 6.041
01Jan2010 22:00 6.001 0.000 1.333 6.006
01Jan2010 22:05 5.853 0.000 1.327 5.948
01Jan2010 22:10 5.902 0.000 1.324 5.908
01Jan2010 22:15 5.850 0.000 1.317 5.845
014an2010 22:20 5.798 0.000 1.313 5.803
01Jan2010 22:25 5.749 0.000 1.307 5,744
014an2010 22:30 5.702 0.000 1.304 5707
01Jan2010 22:35 5.656 0.000 1.288 5.651
01Jan2010 22:40 5.611 0.000 1.204 5.616
01Jan2010 22:45 5.563 0.000 1.288 5.558
014an2010 22:50 5513 0.000 1.283 5.518
01Jan2010 22:55 5,465 0.000 1.277 5.460
01Jan2010 23.00 5418 0.000 1.273 5421
01Jan2010 23.05 5.367 0.000 1.267 5.362
01Jan2010 2310 5.318 0.000 1.263 5,323
01Jan2010 2315 5.268 0.000 1.257 5.264
01Jan2010 23.20 5.220 0,000 1.262 5225
01Jan2010 23:25 5173 0.600 1.246 5.168
01Jan2010 23:30 5.126 0.000 1.242 5131
01Jan2010 23:35 5.083 0.000 1.237 5.078
01Jan2010 23:40 5.039 0.000 1,233 5.044
01Jan2010 23:45 4.998 0.000 1.228 4,883
01Jan2010 23:50 4.956 0.000 1.224 4,961
01Jan2010 23:55 4910 0.000 1.218 4,908
02Jan2010 00:00 4,863 0.000 1.214 4. 867
02Jan2010 00:05 4,790 0.660 1.205 4787
024an2010 00:10 4.671 0.000 1.192 4675
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Date Time Inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) {CFS)

02Jan2010 00:15 4.497 0.000 1.192 4,660
02Jan2010 00:20 4,263 0.000 1.168 4,367
02Jan2010 00:25 3.981 0.000 1.127 4,103
02Jan2010 00:30 3.673 0.000 1.092 3.817
02Jan2010 00:35 3.363 0.000 1.054 3.510
02Jan2010 00:40 3.073 0.000 1.015 3.212
02Jan2010 00:45 2.807 0.000 0.977 2.835
02Jan2010 00:50 2.563 0.000 0.941 2.681
024an2010 00:55 2.340 0.000 0.906 2.448
02Jan2010 01:060 2.137 0.000 0.874 2236
02Jan2010 01:.05 1.951 0.000 0.842 2.039
02Jan2010 01:10 1.780 0.000 0.812 1.862
02JanZ010 01:15 1.624 0.000 0.783 1.700
02Jan2010 01:20 1.481 0.000 0.756 1.551
02Jan2010 01:25 1.350 0.000 0.730 1.420
02Jan2010 01:30 1.231 0.000 0.705 1.294
02Jan2010 01:35 1.121 0.000 0.680 1.179
02Jan2010 01:40 1.020 0.000 0.657 1.073
02Jan2010 01:45 0.928 0.000 0.635 0.977
02Jan2010 01:50 0.843 0.000 0.613 0.885
02Jan2010 01:55 0.765 0.000 0.6587 0.801
02Jan2010 02.00 0.694 0.000 0.679 0.797
02Jan2010 02:05 0.629 0.000 0.784 0.791
02Jan2010 02:10 0.569 0.000 0.891 0.539
02Jan2010 02:15 0.514 0.000 1.002 0.663
02Jan2010 02:20 0.463 0.000 1.111 0.208
02Jan2010 02:25 0.417 0.000 1.224 0.540
024an2010 02:30 0.374 0.000 1.334 0.544
02Jan2010 02:35 0.335 0.000 1.444 0.1585
02Jan2010 02:40 0.299 0.000 1.556 0.155
02Jan2010 02:45 0.267 ¢.000 1.667 0.155
024an2010 02:50 0.237 0.000 1.778 0.154
02Jan2010 02:55 0.210 0.000 1.889 0.154
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Date Time Inflow Storage Elevation Qutflow
(CFS) (AC-FT) (FT) (CFS)
02Jan2010 03:00 0.186 0.000 2.000 0.151
02Jan2010 03:05 0.164 0.000 2111 0.146
02Jan2010 03:10 0.144 0.000 2.222 0.147
02Jan2010 03:15 0.126 0.000 2.333 0.141
02Jan2010 03:20 0.111 0.000 2.444 0.124
02Jan2010 03:25 0.097 0.000 2.556 0.138
02Jan2010 03:30 0.085 0.000 2.667 0.137
02Jan2010 03:35 0.075 0.000 2778 0.159
02Jan2010 03:40 0.066 0.000 2.889 0.140
02Jan2010 03:45 0.059 0.001 3.000 0.113
02Jan2010 03:50 0.052 0.000 2.948 0.000
024an2010 03.55 0.045 0.001 3.142 0.000
02Jan2010 04:00 0.040 0.001 3.278 0.000
02Jan2010 04:05 0.035 0.001 3.444 0.085
02Jan2010 04:10 0.031 £.001 3.500 0.000
02Jan2010 04:15 0.027 0.001 3.500 0.000
02Jan2010 04:20 0.023 0.001 3.500 0.000
02Jan2010 04:25 0.020 0.001 3.500 0.000
02Jan2010 04:30 0.017 0.001 3.500 0.000
02Jan2010 04.35 0.014 0.001 3.500 0.000
02Jan2010 04:40 0.012 0.001 3.500 0.000
02Jan2010 04.45 0.009 0.002 3.500 0.000
02Jan2010 04.50 0.007 0.002 3.500 0.000
02Jan2010 04:55 0.005 0.002 3.500 0.000
02Jan2010 05:00 0.004 0.002 3.500 0.000
02Jan2010 05:05 £.002 0.002 3.500 0.000
02Jan2010 05:10 0.001 0.002 3.500 0.000
02Jan2010 05:15 0.000 0.002 3.500 0.000
02Jan2010 05:20 0.000 0.002 3.500 0.000
02Jan2010 05:25 0.000 0.002 3.500 0.000
02Jan2010 05:30 0.000 0.002 3.500 0.000
024an2010 05.35 0.000 0.002 3.500 0.000
02.Jan2010 05:40 0.000 0.002 3.500 0.000
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Date Time inflow Storage Elevation QOutflow
(CFS) (AC-FT) (FT) (CFS)
02Jan2010 05:45 0.000 0.002 3.500 0.000
02Jan2010 05:50 0.000 0.002 3.500 0.000
02Jan2010 05:55 0.000 0.002 3.500 0.000
02Jan2010 08:00 0.000 0.002 3.500 0.000
02Jan2010 06:05 0.000 0.002 3.500 0.000
02Jan2010 06:10 0.000 0.002 3.500 0.000
02Jan2010 06:15 0.000 0.002 3.500 0.000
02Jan2010 06:20 0.080 0.002 3.500 0.000
02Jan2010 06:25 0.000 0.002 3.500 0.000
02Janz010 06:30 0.000 0.002 3.500 0.000
02Jan2010 06:35 0.000 0.002 3.500 0.000
02Jan2010 06:40 0.000 0.002 3.500 0.000
02.Jan2010 06:45 0.000 (.002 3.500 0.000
02Jan2010 06:50 0.000 0.002 3.500 0.000
02Jan2010 06:55 0.000 0.002 3.500 0.000
024an2010 07:00 0.000 0.002 3.500 0.000
02Jan2010 0705 0.000 0.002 3.500 0.000
02Jan2010 07:10 0.000 0.002 3.500 0.000
02Jan2010 07:15 0.000 0.002 3.500 0.000
02Jan2010 07:20 0.000 0.002 3.500 0.000
02Jan2010 07:25 0.000 0.002 3.500 0.000
02Jan2010 07:30 0.000 0.002 3.500 0.000
02Jan2010 07:35 0.000 0.002 3.500 0.000
02Jan2010 07:40 0.000 0.002 3.500 0.000
02.4an2010 07:45 0.000 0.002 3.500 0.000
02Jan2010 07.50 0.000 0.002 3.500 0.000
02Jan2010 07.55 0.000 0.001 3.224 0.000
02Jan2010 08.00 0.000 0.001 3.224 0.000
02Jan2010 08:05 0.000 0.001 3.222 0.000
02Jan2010 08:10 0.000 0.001 3111 0.000
02Jan2010 08:15 0.000 0.000 3.000 0.000
02Jan2010 08:20 0.000 0.000 2.889 0.000
024an2010 08:25 0.000 0.000 2778 0.000
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Date Time Inflow Storage Elevation Outfiow
(CFS) (AC-FT) (FT) (CFS)
02Jan2010 08:30 0.000 0.000 2.667 0.000
02Jan2010 08:35 0.000 0.000 2.556 0.000
02Jan2010 08:40 0.000 0.000 2.444 0.000
02Jan2010 08:45 0.000 0.000 2.333 0.000
02Jan2010 08:50 0.000 0.000 2.222 0.000
02Jan2010 08:565 0.000 0.000 2.11 0.000
02Jan2010 09:00 0.000 0.000 2.000 0.000
02Jan2010 09:05 0.000 0.000 1.888 0.000
02Jan2010 09:10 0.000 0.000 1778 0.000
02Jan2010 09:15 0.000 0.000 1.667 0.000
02Jan2010 08:20 0.000 0.000 1.556 0.000
02Jan2010 09:25 0.000 0.000 1.444 0.000
02Jan2010 09:30 0.000 0.000 1.333 0.000
02Jan2010 08:35 0.000 0.000 1.222 0.000
02Jan2010 09:40 0.000 0.000 1.111 0.000
02Jan2010 09:45 0.000 0.000 1.600 0.004
02Jan2010 09:50 0.000 0.000 0.889 0.000
02Jan2010 09:55 0.000 0.000 0.777 0.000
02Jan2010 10:00 0.000 0.000 0.667 0.000
02Jan2010 10:05 0.000 0.000 0.556 0.005
02Jan2010 10:10 0.000 0.000 0.444 0.005
02Jan2010 10:15 0.000 0.000 0.333 0.000
02Jan2010 10:20 0.000 0.000 0.223 0.003
02Jan2010 10:25 0.000 0.000 0.184 (.000
02Jan2010 10:30 0.000 0.000 0.182 0.000
024anz2010 10:35 0.000 0.000 0.181 0.000
02)an2010 10:40 0.000 0.000 0.181 0.000
02Jan2010 10:45 0.000 0.000 0.181 0.000
02Jan2010 10:50 0.000 0.000 0.181 0.000
02Jan2010 10:55 0.000 0.000 0.181 0.000
02Jan2010 11:00 0.000 0.000 0.181 0.000
02Jan2010 11:05 0.000 0.000 0.181 0.000
024an2010 11:10 0.000 (.000 0.181 0.000
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Date Time inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CFS)
02Jan2010 11:15 0.000 0.000 0.180 0.000
02Jan2010 11:20 0.000 0.000 0.180 0.000
02Jan2010 11:25 0.000 0.000 0.180 0.000
02Jan2010 11:30 0.000 0.000 0.180 0.00G
02Jan2010 11:35 0.000 0.000 0.180 0.000
02Jan2010 11:40 0.000 0.000 0.180 0.000
02Jan2010 11:45 0.000 0.000 0.180 0.000
02.Jan2010 11:50 0.000 0.000 0.180 0.000
02Jan2010 11:55 0.000 0.000 0.180 0.000
02Jan2010 12:00 0.000 0.000 0.180 0.000
02Jan2010 12:05 0.000 0.000 0.180 0.000
02Jan2010 12:10 0.000 0.000 0.180 0.000
02Jan2010 12:15 0.000 0.000 0.180 0.000
02Jan2010 12:20 0.000 0.000 0.180 0.000
02Jan2010 12:25 0.000 0.000 0.180 0.000
02Jan2010 12:30 0.000 0.000 0.180 0.000
02Jan2010 12:35 0.000 0.000 0.180 0.000
024an2010 12:40 £.000 0.000 0.180 0.000
02Jan2010 12:45 0.000 0.000 0.180 0.000
02Jan2010 12:50 0.000 0.000 0.180 0.000
02Jan2010 12:55 0.000 0.000 0.180 0.000
02Jan2010 13:00 0.000 0.000 0.180 0.000
02Jan2010 13:05 0.000 0.000 0.180 0.000
02Jan2010 13:10 0.000 0.000 0.180 0.000
02Jan2010 13:15 0.600 0.000 0.180 0.000
02Jan2010 13:20 0.000 0.000 0.180 0.000
02Jan2010 13:25 0.000 0.000 0.180 0.000
02Jan2010 13:30 0.000 0.000 0.180 0.000
02Jan2010 13:35 0.000 0.000 0.180 0.000
02}an2010 13:40 0.000 0.000 0.180 0.000
02Jan2010 13:45 0.000 0.000 0.180 0.000
02Jan2010 13:80 0.000 0.000 0.180 0.000
02Jan2010 13:55 0.000 0.000 0.180 0.000
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Date Time Inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CFS)
024anz2010 14:00 0.000 0.000 0.180 0.000
02Jan2010 14:05 0.000 0.000 0,180 0.000
02Jan2010 14:10 0.000 0.000 0.180 0.000
02Jan2010 14:15 0.000 0.000 0.180 0.000
02Jan2010 14:20 0.000 0.000 0.180 0.000
02Jan2810 14:25 0.000 0.000 0.180 0.000
02Jan2010 14:30 0.000 0.000 0.180 0.000
024an2010 14:35 0.000 0.000 0.180 0.000
02Jan2010 14:40 0.000 0.000 0.180 0.000
02Jan2010 14:45 0.000 0.000 0.180 0.000
02Jan2010 14:50 0.000 0.000 0.180 0.000
02Jan2010 14:55 0.000 0.000 0.180 0.000
02Jan2010 15:00 0.000 0.000 0.180 0.000
02Jan2010 15:05 0.000 0.000 0.180 0.000
02Jan2010 15:10 0.000 0.060 0.180 0.060
02Jan2010 15:15 0.000 0.000 0.180 0.000
02Jan2010 15:20 0.000 0.000 0.180 0.000
02Jan2010 15:25 0.000 0.000 0.180 0.000
02Jan2010 15:30 0.000 0.000 0.180 0.000
02.4an2010 15:35 0.000 0.000 0.180 0.000
02Jan2010 15:40 0.000 0.000 0.180 0.000
02Jan2010 15:45 0.000 0.000 0.180 0.000
02Janz010 15:50 0.000 0.000 0.180 0.000
02Jan2010 15:55 0.000 0.000 0.180 0.000
02Jan2010 16:00 0.000 0.000 0.180 0.000
02Jan2010 16:05 0.000 0.000 0.180 0.000
02Jan2010 16:10 0.000 0.000 0.180 0.000
624an2010 16:15 0.000 0.000 0.180 0.000
02Jan2010 16:20 0.000 0.000 0.180 0.000
02Jan2010 16:25 0.000 0.000 6.180 0.000
02Jan2010 16:30 0.000 0.000 0.180 0.000
02Jan2010 16:35 0.000 0.000 0.180 0.000
02Jan2010 16:40 0.000 6.000 0.180 0.000
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REQUIRED SURFACE AREA FOR MAJOR UNDERGROUND STORAGE FACILITY

Parameters: .
Storage Facility 18" deep

% Voids/Unit 95%

Required Capacity:
5 Year Storm 4.015 AC-FT

10 Year Storm 5750 AC-FT

Required Surface Area:
5 Year Storm 122,732 SF rounded to 125,000 SF

10 Year Storm 176,132 SF rounded fo 175,000 SF




FIGURE “N”
EXISTING STORM SEWER SYSTEM
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