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I. Introduction

The purpose of this report is to review alternatives for modifications to Heaters Pond Dam, located in the
Borough of Ogdensburg, Sussex County, New Jersey.  The dam has been classified as a Class I High Hazard
Dam  by  New  Jersey  Department  of  Environmental  Protection  (NJDEP).   The  existing  spillway  has  been
determined to be undersized and the dam overtops for the design storm.

II. Existing Conditions

History

The existing  Heaters  Pond Dam is  located along the south side of  Edison Road on park  property  owned
and operated by the Borough of Ogdensburg.  1888 USGS maps show a smaller pond at the location of
Heaters Pond, with limits that appear to approximate the portion of the lake nearest the dam.  The dam
was constructed around 1910 for the purpose of supplying water to a previously existing sawmill.  The
dam  was  enlarged  some  time  before  1930  and  the  pond  was  used  as  a  water  supply  reservoir  until  a
municipal well was installed in 1948.  The pond is currently used by the public for recreational purposes.
Facilities include a beach, a swimming area and a picnic pavilion.

Description of Existing Dam

The pond has a drainage area of approximately 995 acres and was created by the existing composite
concrete, earthen and rock dam that spans the Sawmill Brook.  The composite dam is approximately 330
feet long consisting of three concrete wall sections forming the center, east and part of the west sections
of the dam, each approximately two (2) feet thick.  A 165 foot long earthen/rock embankment with an 8-
foot  wide  crest  width  forms  the  remainder  of  the  west  section  of  the  dam.   The  elevation  of  the
composite  dam  varies  from  approximately  958  to  approximately  960.   Beyond  the  end  of  the
embankment is an area approximately 35 feet wide with an elevation of approximately 958.

The central concrete section consists of an approximate 3.5’ primary spillway found at elevation 957.00
and two adjacent 2.4’ secondary spillways found at elevation 957.5.  The spillway system discharges
through a concrete stilling basin to the Sawmill River’s riprap lined discharge channel found directly
downstream of the dam.

The  Heaters  Pond  pool  elevations  range  from  approximately  951  to  965  feet.   At  the  normal  pool
elevation of 957 the reservoir has a surface area of approximately 18.6 acres and a pool volume of 62 acre
feet.  At the maximum pool elevation of 965, the reservoir has a surface area of approximately 50.1 acres
and a pool volume of 379 acre feet.

Environmental Conditions and Classifications

Most of Heaters Pond is located within the Highlands Preservation Area; with the remaining area in the
Highlands Planning Area.

Heaters Pond is within the Wallkill River watershed.  Although Heaters Pond itself is classified as Non-
Trout, Category 1 (FW2-NTC1), the tributary stream at the southern end of the pond and the outflow
stream from the pond are both classified as  Trout  Production,  Category  1  (FW2-TPC1).   The Category  1
designation is reserved for waters with exceptional ecological, recreational, water supply, and/or fishery
resource significance.  NJDEP regulations provide for additional protection of Category 1 waters.
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With the exception of the Borough recreation area, lands surrounding the pond are generally wooded.
NJDEP Geoweb lists the federally endangered Indiana bat and state endangered red-shouldered hawk,
northern goshawk, golden-winged warbler, timber rattlesnake, bobcat and bald eagle as being potentially
present in the surrounding woodlands, as well as numerous state threatened species and state species of
special concern.

Google Earth aerial photos taken during summer months show large areas of lake vegetation (i.e. water
lilies, pondweed), particularly north of Edison Road.  Although such vegetation provides habitat and food
for many species, lake vegetation is usually a sign that the water depth is less than 5 feet.  Shallow waters
become warmer in the summer, which is a detriment to trout in the outlet stream.

Ownership

The pond (including the area north of Edison Road) is located in Ogdensburg, Sparta Township and
Hardyston Township.  Ownership of lands that include or may include a portion of Heaters pond are listed
below in Table 1, based on NJDEP GeoWeb information.  None of the properties are listed in the Green
Acres Open Space database.

TABLE 1.  Properties with Probable Frontage on Heaters Pond
Location Approximate

Lake Frontage
Approximate

Lake Area OwnerMunicipality Block Lot

Ogdensburg Borough 1 1 7,600 ft. 15.9 acres Ogdensburg Borough
Ogdensburg Borough 2 1 6,700 ft. 11.9 acres Ogdensburg Borough
Sparta Township 28002 9 2,300 ft. 8.4 acres Ogdensburg Borough
Sparta Township 28003 5 200 ft. possible 0.2 acres or less Ogdensburg Borough
Hardyston Township 60 54 2,400 ft. 10.5 acres Ogdensburg Borough
Sparta Township 28002 8 100 ft. possible 0.2 acres or less NJDEP
Sparta Township 28002 10 100 ft. possible 0.2 acres or less NJDEP
Sparta Township 28003 1 500 ft. 1.2 acres NJDEP
Hardyston Township 60 17.01 1,900 ft. 5.1 acres NJDEP
Sparta Township 28002 12 200 ft. possible 0.2 acres or less Hawthorne Park Club

Using  the  above,  approximately  87%  of  the  lake  area  and  lake  frontage  is  owned  by  the  Borough  of
Ogdensburg, approximately 12% is owned by NJDEP, and approximately 1% is owned by the Hawthorne
Park Club.  This assumes that the lots listed as having possible lake frontage have the frontage listed.
Review of deeds and survey information, and possibly additional survey work, would be needed to verify
frontage and potential lake rights.

Dam Classification and Design Storm

The upper  section of  the downstream channel  of  approximately  2,500 feet  in  length is  extremely  steep
with slopes in the ranging of 10% to 30%, and has a rocky channel with steep wooded embankments.
Additionally, approximately 1,500 feet downstream of the dam a 70 foot high railroad embankment
crosses  the channel,  with  a  8’  wide by 7’  high box culvert  to  allow passage of  stream flows.   The lower
channel section of approximately 3,500 feet in length runs through a residential section mapped as South
Ogdensburg and has flatter slopes in the range of 1% to 5%.  Many dwellings in this area are within the
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floodplain of the outfall  stream and are also in the area that would receive water from Heaters Pond in
the event of a breach.  The Sawmill River discharges to the Wallkill River just beyond the residential area.

Due to potential loss of life as a result of a dam failure, the dam has been classified by NJDEP as a Class I
High Hazard Dam.  Current design standards of a spillway for a Class I dam is for the spillway to be able to
carry the flow due to the Probable Maximum Precipitation (PMP) without the dam overtopping.  The
World Meteorological Organization (WMO) defines the PMP as “... the greatest depth of precipitation for
a given duration meteorologically possible for a given size storm area at a particular location at a
particular  time of  year,  with  no allowance made for  long-time climatic  trends.”  (WMO, 1986).   For  dam
design, the duration is set at 24 hours, the storm area is the size of the watershed draining to the dam,
and the depth of precipitation is obtained from “Hydrometeorological Report No. 51”, prepared by the
National Oceanic & Atmospheric Administration and the US Army Corps of Engineers in June 1978.  The
24-hour depth of precipitation for the PMP in the Heaters Pond watershed is 34 inches.

III. Dam Overtopping and Breach Analysis

Dam safety rules require a breach analysis to be performed to determine the downstream impacts of a
dam failure.  The size of the breach and its rate of progression are based on equations developed based
on analysis of various dam failures.  The timing of the breach during the design storm is set so that the
breach has the maximum effect on outflow, generally near the peak inflow into the impoundment.  Since
the dam overtops during the design storm, the breach analysis is based on a failure due to overtopping.

When the breach analysis shows that a breach of the dam during the design storm has only slightly more
impact downstream than the design storm without a dam breach, a lower design storm may be allowed
by NJDEP Dam Safety.  The reduced design storm is determined through an incremental analysis, where
downstream impacts are compared for breach and non-breach conditions for successively smaller storms.

A railroad embankment is located approximately 1500 feet downstream of Heaters Pond.  The railroad
embankment also overtops during the design storm and the flow to the railroad embankment would
increase if the Heaters Pond dam breached.  It was therefore determined that the Heaters Pond dam
breach analysis should also include a breach analysis of the railroad embankment.  The water surface
elevation when the breach occurred was varied for each design storm to obtain the maximum outflow to
Sawmill  Brook at the CR 517 bridge (the downstream end of the HEC-HMS model) due to the breach of
the railroad embankment in conjunction with the breach of Heaters Pond Dam and also if Heaters Pond
Dam does not breach.  A model assuming that Heaters Pond Dam breached, but the railroad embankment
did not breach was also developed.  The following table is a summary of the various HEC-HMS dam breach
and overtopping models:

Table 2 – HEC-HMS Models
Scenario

DescriptionHeater’s Pond
(HP)

Railroad
Embankment (RR)

OT OT Heaters Pond Overtopped & Railroad Embankment Overtopped
BR BR Heaters Pond Breach & Railroad Embankment Breach
OT BR Heaters Pond Overtopped & Railroad Embankment Breach
BR OT Heaters Pond Breach & Railroad Embankment Overtopped



4

For Heaters Pond, Cherry Weber performed an incremental analysis and NJDEP approved a design storm
based  on  40%  of  the  PMP,  or  13.6  inches  of  rainfall  in  a  24-hour  period,  using  a  Type  III  SCS  rainfall
distribution.  The incremental breach analysis included the effect of the failure of the railroad
embankment.

Even using this reduced design storm, the capacity of the existing Heaters Pond spillway is exceeded and
the dam overtops.   For  existing  dams that  overtop,  in  lieu of  increasing the size  of  the spillway,  NJDEP
Dam Safety may permit the dam to be armored to resist erosion and possible failure due to overtopping.
This is the case for Heaters Pond Dam.  Armoring must therefore be designed to withstand erosion and
forces due to overtopping for the 0.4 PMP design storm.

The alternatives presented in this report compare different armoring methods and changes to the dam
profile to meet this requirement.

IV. Dam Profile Alternatives

Due to the anticipated high cost of constructing the armoring, the Borough of Ogdensburg requested that
alternatives be considered.  This report considers four alternatives:

Alternative 1 - Armor Existing Dam & Repair Spillway.  The dimensions and height of the dam
would remain unchanged.  Armoring suitable for the design storm would be constructed to resist
erosion due to overtopping.  The existing spillway would be repaired.

Alternative 2 – Armor and Lower a Portion of the Existing Dam, Repair Spillway.  A portion of
the dam would be lowered to provide an auxiliary spillway with an elevation very near the
existing  pool  elevation.   The  spillway  would  allow  more  water  to  exit  the  pond  at  a  lower
elevation,  possibly  enough  so  that  the  remainder  of  the  dam  does  not  overtop,  or  at  least
overtops to a lesser extent.  The proposed auxiliary spillway is 100’ long and has a top elevation
of 975.25, which is approximately equal to the normal primary spillway elevation during the
summer months.  The existing spillway would be repaired.

Alternative 3 – Armor and Lower a Portion of the Existing Dam, Repair Spillway; Permanently
Lower Pond Elevation.  This is similar to Alternative 2, except that the permanent pool elevation
would be lowered to an elevation to be determined with the Borough of Ogdensburg.  Lowering
the proposed auxiliary  spillway to  a  lower  elevation would allow more water  to  exit  the pond
than in Alternative 2, increasing the probability that the spillway could carry the design storm
without the remainder of the dam overtopping.  The existing spillway would also be repaired for
this alternative.  For the purposes of this alternative, the primary spillway elevation was set at
elevation 954.5, which was the spillway elevation in December 2012, when one wooden stoplog
remained.  The proposed auxiliary spillway is 100’ long and has a top elevation of 954.75.

Alternative 4 - Removal of the Dam, Allowing Sawmill Brook to Flow Unimpeded.  The spillway
and sufficient portion of the dam would be removed.  Some restoration of the existing pond
bottom could be required, although current practice is to allow the pond bottom to re-vegetate
naturally.  NJDEP Dam Safety stated at our February 2015 meeting that several organizations
offer grants for dam removal.  Alternate funding sources for this alternative will therefore be
explored.
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The above alternatives will be reviewed based on the following:

Meeting NJDEP Dam Safety requirements to withstand the 0.4 PMP design storm.
Changes in downstream flow for the 0.4 PMP, 0.3 PMP and 100-year design storms, assuming that
the dam does not breach.
Changes in downstream flow for the 0.4 PMP design storm, assuming that the dam breaches.
Even though the dam armoring will be designed to withstand the 0.4 PMP design storm, a breach
analysis is still required.
Construction cost.
Environmental impacts.
Recreation impacts.

A. Alternative 1:  Armor Existing Dam & Repair Spillway

From the February 2014 H&H Report, the outflow from the dam for the 0.4 PMP storm is 4,564 cubic
feet per second (cfs).  Some of this flow passes through the spillway and some passes around the dam
south of the large boulder, with the remaining flow overtopping the dam.  For the water surface
elevation  that  results  from  the  0.4  PMP  storm  and  the  spillway  flow  is  approximately  357  cfs,  the
bypass flow is approximately 1,161 cfs, leaving 3,046 cfs passing over the dam.  The length of the dam
is approximately 250 feet, so the design flow is 12 cfs per foot, with a depth of flow of about 2.5 feet
over the dam.

Repairs to the spillway will consist of repairs to spalls with a concrete mix containing admixtures
specifically designed for spall repair.  The wooden stoplogs will be replaced with aluminum.

The paved area between Edison Road and the concrete wall will be reconstructed with thicker asphalt
pavement.

The embankment area south of the primary spillway will be armored.  The armoring will extend along
the top of dam and the front face of the dam, plus an area in front of the dam for a sufficient length
to prevent undercutting of the embankment.  For the purposes of this analysis, the length of this area
has been set based on the length of a Type III stilling basin.

Dam Safety & Permits Required.  NJDEP Dam Safety Permit and Freshwater Wetlands General Permit
18 will be required.  The total disturbance area is anticipated to be less than 1 acre.  A water lowering
permit including fish salvage operations may also be necessary.

Hydraulics.   Alternative  1  preserves  the  existing  hydraulics  of  the  dam,  except  that  the  armoring  is
designed to withstand the 0.4 PMP design storm.

Environmental Impacts.   The only environmental impact would be filling of wetlands at the base of
the dam south of the primary spillway.

B. Alternative 2:  Lower and Armor Portion of Existing Dam, Repair Spillway

Alternative 2 preserves the existing lake elevation, but changes the waterway hydraulics so that more
water exits the pond at a lower elevation, reducing the storage volume and the discharge that would
occur in the event of a dam failure.  This is done by excavating a portion of the earthen spillway to
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create a 100’ long auxiliary spillway with a top elevation of 957.25, approximately the same elevation
as the primary spillway during the summer months.  The auxiliary spillway and the remainder of the
embankment would be armored to withstand the 0.4 PMP design storm.  As in Alternative 1, the
armoring will extend along the top of dam and the front face of the dam, plus an area in front of the
dam for a sufficient length to prevent undercutting of the embankment.  For the purposes of this
analysis, the length of this area has been set based on the length of a Type III stilling basin.

Concrete spillway repair, installation of aluminum stoplogs and repaving the shoulder of Edison Road
are the same as Alternative 1.

Dam Safety & Permits Required.  NJDEP Dam Safety Permit and Freshwater Wetlands General Permit
18 will be required.  The total disturbance area is anticipated to be less than 1 acre.  A water lowering
permit including fish salvage operations may also be necessary.

Hydraulics.  The auxiliary spillway permits more water to exit Heaters Pond at a lower elevation.  A
HEC-HMS analysis was performed to determine the effect of adding the auxiliary spillway.  As shown
in Table 3 below, the peak outflow from Heaters Pond increases for all storms analyzed assuming that
the dam armoring performs as designed.  Although the dam will be armored to withstand the 0.4 PMP
design storm, a breach analysis was still performed.  The breach analysis shows that the breach
outflow decreases as a result of adding the auxiliary spillway.

Table 3 – Comparison of Outfall Flows at the Dam, Alternative 2
Storm Event HEC-HMS Model Q Total (cfs)

0.4 PMP HPOT 4,525
HPOT 957.25 100’ Auxiliary Spillway 4,583 (58 cfs, 1.3% incr.)
HPBR 7,365
HPBR 957.25 100’ Auxiliary Spillway 7,226 (-139 cfs, 1.9% decr.)

0.3 PMP HPOT 3,127
HPOT 957.25  100’ Auxiliary Spillway 3,235 (108 cfs, 3.5% incr.)
HPBR 5,857
HPBR 957.25  100’ Auxiliary Spillway 5,667 (-190 cfs, 3.2% decr.)

100-Year HPOT 2,276
HPOT 957.25  100’ Auxiliary Spillway 2,465 (189 cfs, 8.3% incr.)
HPBR 4,912
HPBR 957.25  100’ Auxiliary Spillway 4,551 (-361 cfs, 7.3% decr.)

HPOT – Heater’s Pond Overtopped; HPBR – Heater’s Pond Breached

The increased downstream flow without a breach changes the downstream water surface through the
residential area as shown in Table 4 below.  The increase in elevation was calculated based on
interpolation from the HEC-RAS analysis performed in the February 2014 Hydrology & Hydraulics
Report.
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Table 4 – Alternative 2 Water Surface Elevations Changes Downstream, at locations in the
vicinity of dwellings, assuming no breach:

Station
Changes In Water Surface Elevation, Alternative 2, in Feet

0.4 PMP 0.3 PMP 100 Year
39+08 (upstr. Edison Rd. dwl.) 0.04 0.09 0.17
38+88 (dnstr. Edison Rd. dwl.) 0.03 0.06 0.14
15+50 0.05 0.11 0.30
13+00 (upstr. CR 517) 0.04 0.08 0.21
11+90 (dnstr. CR 517) 0.01 0.11 0.30
9+35 0.02 0.03 0.10
7+15 0.01 0.02 0.09
4+90 (Marianne Tr. +/-) 0.01 0.03 0.09
3+40 0.01 0.02 0.07
1+20 (Plaskon Tr. +/-) 0.01 0.02 0.06
-0+60 0.01 0.03 0.07
-2+20 0.02 0.04 0.09
-4+20 0.02 0.04 0.12
-7+50 0.02 0.04 0.13
-12+50 0.02 0.04 0.11
-15+00 (end of Willow Gr. Ct. +/-) 0.02 0.05 0.13
-16+85 (250’ +/- of Wallkill R.) 0.02 0.05 0.14

It can be seen that for the 0.4 PMP dam design storm, the increase in water surface elevation is not
significant.  However, the water surface for the 100-year storm increases by up to 0.3 feet, which is
significant.  The potential impact to dwellings must therefore be considered.

Under this alternative the existing dam still overtops during the 0.4 PMP storm event, as a result the
entire length of the dam will need to be armored for overtopping protection.  Armoring will extend
along the top of dam and face of the dam, including the additional spillway, plus an area in front of
the dam for a sufficient length to prevent undercutting of the embankment.  As with Alternative 1 the
existing spillway and the area of pavement along Edison Road will be repaired.

Environmental Impacts.  Since there will be no change in the normal pond elevation, the only
environmental impact would be filling of wetlands at the base of the dam south of the primary
spillway.

C. Alternative 3:  Lower and Armor Portion of Existing Dam, Repair Spillway; Permanently Lower Pond
Elevation For the purposes of this alternative, the primary spillway elevation was set at elevation
954.5, which was the spillway elevation in December 2012, when one wooden stoplog remained.  The
proposed auxiliary spillway is 100’ long and has a top elevation of 954.75.

Alternative  3  proposes  to  permanently  lower  the  elevation  of  Heaters  Pond  to  reduce  the  storage
volume of Heaters pond and allow more water to exit the pond at a lower elevation.  This is done by
(1)  setting  the  primary  spillway  elevation  at  954.5,  which  was  the  spillway  elevation  in  December
2012,  when one stoplog remained,  and (2)  excavating a  portion of  the earthen spillway to  create a
100’ long auxiliary spillway with a top elevation of 954.75.  The auxiliary spillway and the remainder of
the embankment would be armored to withstand the 0.4 PMP design storm.  As in Alternative 2, the



8

armoring will extend along auxiliary spillway, the remaining top of dam and the front face of the dam,
plus an area in front of the dam for a sufficient length to prevent undercutting of the embankment.
For the purposes of this analysis, the length of this area has been set based on the length of a Type III
stilling basin.

Concrete spillway repair, installation of aluminum stoplogs and repaving the shoulder of Edison Road
are the same as Alternative 1.

Dam Safety & Permits Required.  NJDEP Dam Safety Permit and Freshwater Wetlands General Permit
18 will be required.  The total disturbance area is anticipated to be less than 1 acre.  A water lowering
permit including fish salvage operations may also be necessary.

Hydraulics.  Alternative 3 lowers the existing lake elevation, and changes the waterway hydraulics so
that more water exits the pond at a lower elevation.  A HEC-HMS analysis was performed to
determine the effect of adding the auxiliary spillway.  As shown in Table 5 below, this increases the
peak outflow from Heaters Pond for all storms analyzed assuming that the dam armoring performs as
designed.  The outflow is also greater than for Alternative 2, with the discharge from the higher
intensity storms increasing more.  Although the dam will be armored to withstand the 0.4 PMP design
storm, a breach analysis was still performed.  The breach analysis shows that the breach outflow
decreases as a result of adding the auxiliary spillway, and that the breach outflow decreases to a
greater degree than for Alternative 2.

Table 5 – Comparison of Outfall Flows at the Dam, Alternative 3
Storm Event HEC-HMS Model Q Total (cfs)

0.4 PMP HPOT 4,525
HPOT 954.75 100’ Auxiliary Spillway 4,859 (334 cfs, 7.4% incr.)
HPBR 7,365
HPBR 954.75 100’ Auxiliary Spillway 6,822 (-543 cfs, 7.4% decr.)

0.3 PMP HPOT 3,127
HPOT 954.75 100’ Auxiliary Spillway 3,434 (307 cfs, 9.8% incr.)
HPBR 5,857
HPBR 954.75 100’ Auxiliary Spillway 5,018 (-839 cfs, 14.3% decr.)

100-Year HPOT 2,276
HPOT 954.75 100’ Auxiliary Spillway 2,509 (233 cfs, 10.2% incr.)
HPBR 4,912
HPBR 954.75 100’ Auxiliary Spillway 3,983 (-929 cfs, 18.9% decr.)

HPOT – Heater’s Pond Overtopped; HPBR – Heater’s Pond Breached

The increased downstream flow without a breach changes the downstream water surface through the
residential area as shown in Table 6 below.  The increase in elevation was calculated based on
interpolation from the HEC-RAS analysis performed in the February 2014 Hydrology & Hydraulics
Report.  Since the increase in flow for Alternative 3 is greater than for Alternative 2, the increase in
downstream water surface elevation is also greater.
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Table 6 – Alternative 3 Water Surface Elevations Downstream,  at  locations  in  the  vicinity  of
dwellings, assuming no breach:

Station
Changes In Water Surface Elevation, Alternative 3, in Feet

0.4 PMP 0.3 PMP 100 Year
39+09 (upstr. Edison Rd. dwl.) 0.22 0.25 0.21
38+88 (dnstr. Edison Rd. dwl.) 0.18 0.18 0.17
15+50 0.28 0.30 0.31
13+00 (upstr. CR 517) 0.23 0.22 0.22
11+90 (dnstr. CR 517) 0.06 0.32 0.30
9+35 0.09 0.09 0.11
7+15 0.07 0.07 0.09
4+90 (Marianne Tr. +/-) 0.08 0.08 0.09
3+40 0.06 0.07 0.08
1+20 (Plaskon Tr. +/-) 0.06 0.07 0.06
-0+60 0.08 0.08 0.08
-2+20 0.10 0.10 0.10
-4+20 0.12 0.12 0.12
-7+50 0.11 0.12 0.13
-12+50 0.10 0.11 0.11
-15+00 (end of Willow Gr. Ct. +/-) 0.12 0.14 0.13
-16+85 (250’ +/- of Wallkill R.) 0.13 0.15 0.14

The above shows increases in water surface elevation up to 0.28 feet for the 0.4 PMP, 0.30 feet for
the  0.3  PMP  and  0.31  feet  for  the  100-year  design  storm.   The  potential  impact  to  dwellings  must
therefore be considered.

Under this alternative the existing dam is still overtop during the 0.4 PMP storm event, as a result the
entire  length  of  the  dam  will  need  to  be  armored  for  overtopping  protection.   The  armoring  will
extend along the top of dam and the front face of the dam, including the additional spillway, plus an
area in front of the dam for a sufficient length to prevent undercutting of the embankment.  As with
Alternative 1 the existing spillway and the area of pavement along Edison Road will be repaired.

Environmental Impacts.   Alternative  3  will  reduce  the  normal  depth  of  the  pond  by  2  feet.   The
reduction in depth could lead to additional vegetation growth in the pond and an increase in
temperature of the water exiting the pond.  Warmer water is considered detrimental to native trout
populations.  Although some vegetation in a lake is beneficial to animal life, an excess can be
detrimental.  Increased use of herbicides would probably be necessary to control lake vegetation.

Recreation Impacts.  The shallower depth could reduce the viability of the pond for swimming.
Fishing could also be affected.

D. Alternative 4:  Removal of the Dam, Allowing Sawmill Brook to Flow Unimpeded

Alternative 4 proposes to remove the existing concrete spillway and a portion of the earth dam.  This
alternative allows for the Sawmill Brook to flow unimpeded.  Most of the berm will remain so that the
area upstream of the dam location will retain some detention capabilities.  The area where the dam is
removed will be stabilized and shaped to closely match the existing channel downstream of the dam.
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In addition to stabilizing the area of the existing dam to be removed, the paved area along Edison
Road adjacent to the concrete wall will be reconstructed and the concrete wall located along Edison
Road would be repaired as needed.

Land will be exposed when Heaters Pond is drawn down during the dam removal.  The amount of land
to be exposed depends on the number of low areas within the existing pond.  Due to the current
amount of vegetation around the existing pond, the newly exposed lands should be able to re-
vegetate within a matter of a few weeks during growing seasons.  The land around the free flowing
channel should begin to be restored with low-growing wetlands, shrubs, and young trees.  Depending
on the time of the year and the current conditions of the pond bottom, there may be an odor of
decomposition for a period of time.  This process should be expedited once the pond bottom is
exposed to sunlight and oxygen drying up the water logged sediment and promoting plant growth.

It  is  possible  that  a  small  portion of  Heaters  Pond will  remain after  the dam has  been removed.   A
complete bathymetric survey should be performed before applying for funding and permits.

Dam Safety & Permits Required.  NJDEP Dam Safety Permit and Freshwater Wetlands General Permit
18 will be required.  The total disturbance area is anticipated to be less than 1 acre.  A water lowering
permit including fish salvage operations will be necessary.

Hydraulics.  To  remove  a  dam,  Dam  Safety  regulations  require  no  adverse  effects  on  downstream
properties  for  the  10-year,  50-year  and  100-year  design  storms.   The  dam  was  re-modeled  in  HEC-
HMS by developing a composite elevation-discharge curve using the following components:

1. Channel  replacing  Spillway  1,  Spillway  2  and  a  portion  of  Spillway  3  from  the  model  of  existing
conditions.  The channel has a bottom width of 6 feet, 2:1 side slopes, and a depth of 4 feet.  The
channel was modeled with a slope of 1.5%, an invert elevation of 951.0, and Manning’s n = 0.04.
This approximates the existing channel downstream of the dam.

2. Overbank area replacing a portion of the dam top.  The overbank area has a width of 25 feet, an
elevation of 955.0, a slope of 1.5%, a 4:1 slope to the top of the existing berm, and Manning’s n =
0.06.

3. Spillway 3 length reduced by 20 feet and dam top length reduced by 25 feet to account for the
proposed excavation beyond Spillway 1 and Spillway 2.  Spillway 4 (bypass flow south of large
boulder at end of dam) is unchanged.  Weir coefficients are unchanged.

In addition, the time of concentration for the Heaters Pond watershed was increased to account for
additional overland flow across the ground previously inundated by Heaters Pond.  The same flow
path as used for the dam breach analysis was used, with an added 1,000 feet of overland flow at an
assumed slope of  1%.   This  increases  the watershed’s  time of  concentration from 53 minutes  to  62
minutes.   A  flow  path  along  the  long  axis  of  the  dry  lake  bottom  would  result  in  a  longer  time  of
concentration, further decreasing the peak flow.  The increase in time of concentration due to the
increased length of overland flow is conservative, but was used as a comparison to the existing flow
path.
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Table 7 – Comparison of Outfall Flows at Dam Location and at CR 517

Storm
Event

HEC-HMS Model Q Total (cfs) at Dam Q Total (cfs) at CR 519

0.4 PMP HPOT 4,525 4,696
HPND 4,483 (-42 cfs, 0.9% decr.) 4,639 (-57 cfs, 1.2% decr.)

0.3 PMP HPOT 3,127 3,244
HPND 3,117 (-10 cfs, 0.3% decr.) 3,222 (-22 cfs, 0.7% decr.)

100-Year HPOT 2,276 2,202
HPND 2,165 (-111 cfs, 4.9% decr.) 1,895 (-307 cfs, 13.9% decr.)

50-year HPOT 1,902 1,753
HPND 1,778 (-124 cfs, 6.5% decr.) 1,664 (-89 cfs, 5.1% decr.)

10-Year HPOT 1,178 1,206
HPND 1,014 (-164 cfs, 13.9% decr.) 1,041 (-165 cfs, 13.7% decr.)

HPOT – Heater’s Pond Overtopped, HPND – Heater’s Pond Dam Removed

Based  on  the  above,  removal  of  a  portion  of  the  dam  as  described  above  will  result  in  a  reduced
potential for flooding impacts downstream of the dam.  Although not included in this report, HEC-
HMS analysis showed that complete removal of the embankment would result in an increased flow
compared to existing conditions.

Grants and Future Costs.  Grants are available for dam removal from various organizations, including
Trout Unlimited, the NRCS and American Rivers.  All future maintenance and dam inspection costs
would be eliminated.

Environmental Impacts.  Although removal of the dam is likely to disturb nearby wetlands and the
pond  bottom  would  be  bare  soil  for  a  period,  the  long-term  impact  of  dam  removal  is  generally
considered to be an environmental benefit.  The streams entering and exiting the pond are classified
by  NDEP  as  Trout  Production.   Removal  of  the  dam  would  allow  for  a  longer,  continuous  trout
production stream.  Based on the topography, surrounding similar sites and the 1888 USGS map, most
of the pond bottom would become forested wetlands.  This would provide improved habitat and
would shade the stream, eliminating the heating effect of the pond during summer months.

Recreation Impacts.  Eliminating Heaters Pond will eliminate the Borough’s swimming area and
boating on the lake.  Removal of the pond will required permission from all property owners along the
pond.  Based on tax map information, the only potential owner other than the Borough or NJDEP is
the Hawthorne Park Club, which owns property around nearby Hawthorne Lake.

V. Armoring Alternatives

Armoring alternatives, listed in general order of increasing cost, include the following:

Reinforced vegetation.  Reinforced vegetation consists of grass planted in a woven geotextile matrix.
The geotextile matrix increases soil stability.  For this site, reinforced vegetation is not acceptable due
to velocity on face of dam and duration of overtopping for the design storm.  Periodic maintenance is
also required.
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Riprap.  Riprap for overtopping protection is designed to withstand overtopping velocities and to keep
all overtopping flow within the riprap layer.  For this site, riprap is not acceptable because of large size
and depth required.

Articulated concrete blocks.  Articulated concrete block (ACB) consists of interlocking concrete blocks
usually connected by cables.  Various manufacturers have developed their own shapes, each with
their  own  characteristics.   Vegetation  between  the  blocks  increases  their  stability.   ACBs  are  not
acceptable at this site due to velocity on face of dam.

Gabion baskets are wire mesh baskets filled with rocks.  Gabion baskets are acceptable for this site,
but  are  not  considered  as  viable  as  other  alternatives.   This  is  due  to  the  tendency  of  the  wire  to
deteriorate over time, even when galvanized or plastic-coated.  Gabion baskets are also more prone
to vandalism than other alternatives.

Grouted riprap consists of a layer of riprap with concrete used to fill in the voids.  Grouted riprap is
acceptable  for  this  site,  provided it  is  constructed with a  drainage layer  similar  to  that  required for
roller compacted concrete or reinforced concrete.

Roller-compacted concrete (RCC) consists of a relatively dry, stiff concrete mix that is spread and
installed using earthmoving equipment.  RCC can be installed in horizontal lifts or as sloping layers.
The horizontal lifts provided the added benefit of dissipating some of the energy of the overtopping
flow.  A drainage layer is installed below the RCC to eliminate uplift forces.  RCC is acceptable for this
site.

Reinforced concrete is conventional concrete with reinforcing bars, constructed above a drainage
layer.   Reinforced concrete is acceptable for this site.

For this site, the last three methods are equally suitable for overtopping protection.  The determining
factors for selecting a preferred type will be construction cost.  Maintenance is anticipated to be minimal
for  all  of  these  alternatives.   Since  the  dam  is  not  in  a  highly  visible  location,  appearance  will  not  be
considered.

VI. Alternatives Preliminary Cost Estimate
The following table is a summary of the estimated construction costs for the three possible dam armoring
options with the three alternatives requiring armoring.  Refer to Appendix C for the preliminary cost
estimates.

Table 8 – Preliminary Cost Estimates

Armor Alternatives

Pond (Water Surface) Elevations

Existing (Alt. 1) 957.25 (Alt. 2) 954.75 (Alt. 3)

Grouted Riprap $ 436,000 $ 439,000 $ 441,000

Roller Compacted Concrete $ 486,000 $ 474,000 $ 464,000

Reinforced Concrete $ 475,000 $ 477,000 $ 479,000
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The above costs include all improvements described for each alternative.  Since armoring of the entire
embankment is required for all three alternatives, the cost difference between the alternatives is not
significant.  Grouted riprap is the most economical method for armoring for all alternatives.

Alternative  4  includes  removal  of  the  concrete  portion  of  the  dam  from  the  angle  point  north  of  the
primary spillway, south to the end of the concrete wall; removal of fill within these limits; and
construction of  a  stable  stream through the area of  dam removal.   The Alternative 4  also  proposes  the
same  work  along  Edison  Road  as  Alternatives  1  –  3.   The  estimated  cost  of  Alternative  4  is  $185,000.
Grants could be obtained to pay for a portion of the cost of Alternative 4.

VII. Alternatives Comparison Summary

The following table summarizes all of the impacts discussed above:

1: Armor Existing
Embankment

2. Lower Existing
Embankment to

957.75

3. Lower Existing
Embankment to

954.25 4. Remove Dam

Dam armored to
withstand 0.4
PMP design storm yes yes yes n/a

Downstream 0.4
PMP design storm
flow

4,696 cfs
(no change)

4,759 cfs
(63 cfs increase)

5,054 cfs
(358 cfs increase)

4,639 cfs
(57 cfs decrease)

Downstream 100-
year design storm
flow

2,202 cfs
(no change)

2,468 cfs
(266 cfs increase)

2,474 cfs
(272 cfs increase)

1,895 cfs
(307 cfs decrease)

Downstream 0.4
PMP design storm
flow after breach

7,365 cfs
(no change)

7,226 cfs
(139 cfs decrease)

6,822 cfs
(543 cfs decrease) n/a

Estimated
Construction Cost $ 436,000 $ 439,000 $ 441,000 $ 185,000

Future Dam
Inspections
Required Yes Yes Yes No

Recreation
Impacts None None

Negative impact
due to reduced

pond depth

Negative impact due
to elimination of

pond

Environmental
Impacts

Minimal during
construction

Minimal during
construction

Negative impact
on water quality
due to reduced

pond depth

Positive long-term
impact on water
quality and trout
habitat, but short

term siltation
downstream
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VIII. Conclusions

Lowering the embankment (Alternatives 2 and 3) does not provide any cost advantages over maintaining
the existing embankment elevation.  Both also create the potential for increased flooding during non-
breach events.  Since much of Heaters Pond appears to be less than 6 feet deep in most areas, lowering
the pond elevation as proposed under Alternative 3 would be detrimental to water quality and recreation.
We therefore do not recommend either Alternative 2 or Alternative 3.

Alternative 1 would result in a dam that is in compliance with current regulations.  The existing
recreational benefits of the pond would remain.  Removal of the dam as proposed under Alternative 4 is
the least costly alternative.  Alternative 4 is the least costly alternative and will improve fish habitat and
eliminate the need for future dam inspections, but the recreational benefits of the Heaters Pond will be
lost.
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Preliminary Hydraulic Calculations



0.4 PMP Existing

Alt. 2: 100'
Aux.

Spillway El.
957.25

Change from
Existing

Alt. 3: 100'
Aux.

Spillway El.
954.75

Change from
Existing

 Alt. 4: Dam
Removed

Change from
Existing

Subbasin-1 5,446.7 5,446.7 0.0 5,446.7 0.0 4,973.2 -473.5
HP Dam 4,525.3 4,583.4 58.1 4,858.6 333.3 4,483.3 -42.0
Reach-1 4,524.5 4,579.8 55.3 4,856.3 331.8 4,480.6 -43.9
Reach-2 4,523.5 4,579.7 56.2 4,854.9 331.4 4,480.4 -43.1
Reach-3 4,522.4 4,579.3 56.9 4,853.6 331.2 4,479.9 -42.5
Reach-4 4,520.9 4,578.7 57.8 4,851.7 330.8 4,479.3 -41.6
Reach-5 4,519.8 4,578.1 58.3 4,850.5 330.7 4,478.7 -41.1
Subbasin-2 453.1 453.1 0.0 453.1 0.0 453.1 0.0
Junction-1 4,604.8 4,663.1 58.3 4,947.9 343.1 4,554.7 -50.1
Reach-6 4,604.0 4,662.8 58.8 4,947.1 343.1 4,554.4 -49.6
RR Emb Stor 4,601.1 4,662.4 61.3 4,944.4 343.3 4,553.6 -47.5
Reach-7 4,599.3 4,661.4 62.1 4,944.3 345.0 4,552.5 -46.8
Reach-8 4,598.4 4,660.4 62.0 4,944.2 345.8 4,551.5 -46.9
Subbasin-3 518.3 518.3 0.0 518.3 0.0 518.3 0.0
Junction-2 4,697.0 4,759.5 62.5 5,054.7 357.7 4,640.0 -57.0
Reach-9 4,695.7 4,758.8 63.1 5,053.5 357.8 4,639.2 -56.5

0.3 PMP Existing

Alt. 2: 100'
Aux.

Spillway El.
957.25

Change from
Existing

Alt. 3: 100'
Aux.

Spillway El.
954.75

Change from
Existing

 Alt. 4: Dam
Removed

Change from
Existing

Subbasin-1 3,862.4 3,862.4 0.0 3,862.4 0.0 3,525.0 -337.4
HP Dam 3,126.8 3,234.7 107.9 3,433.8 307.0 3,117.4 -9.4
Reach-1 3,124.6 3,234.2 109.6 3,430.6 306.0 3,114.6 -10.0
Reach-2 3,124.4 3,233.5 109.1 3,429.3 304.9 3,112.9 -11.5
Reach-3 3,124.1 3,232.8 108.7 3,429.2 305.1 3,112.7 -11.4
Reach-4 3,123.5 3,231.7 108.2 3,428.9 305.4 3,112.5 -11.0
Reach-5 3,123.1 3,230.9 107.8 3,428.6 305.5 3,112.3 -10.8
Subbasin-2 322.0 322.0 0.0 322.0 0.0 322.0 0.0
Junction-1 3,181.4 3,292.8 111.4 3,494.5 313.1 3,164.9 -16.5
Reach-6 3,181.1 3,292.3 111.2 3,494.5 313.4 3,164.8 -16.3
RR Emb Stor 3,178.8 3,289.1 110.3 3,494.2 315.4 3,163.4 -15.4
Reach-7 3,177.7 3,289.1 111.4 3,493.4 315.7 3,162.4 -15.3
Reach-8 3,176.7 3,289.0 112.3 3,492.7 316.0 3,161.5 -15.2
Subbasin-3 367.3 367.3 0.0 367.3 0.0 367.3 0.0
Junction-2 3,244.6 3,358.3 113.7 3,569.5 324.9 3,222.6 -22.0
Reach-9 3,243.7 3,357.4 113.7 3,569.1 325.4 3,221.8 -21.9

Comparison of Flows for Various Design Storms
Heaters Pond

(from HEC-HMS model)
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Comparison of Flows for Various Design Storms
Heaters Pond

(from HEC-HMS model)

100 YR Existing

Alt. 2: 100'
Aux.

Spillway El.
957.25

Change from
Existing

Alt. 3: 100'
Aux.

Spillway El.
954.75

Change from
Existing

 Alt. 4: Dam
Removed

Change from
Existing

Subbasin-1 2,857.7 2,857.7 0.0 2,857.7 0.0 2,607.1 -250.6
HP Dam 2,276.3 2,464.5 188.2 2,508.7 232.4 2,165.1 -111.2
Reach-1 2,275.2 2,462.7 187.5 2,507.2 232.0 2,163.8 -111.4
Reach-2 2,274.3 2,461.9 187.6 2,506.0 231.7 2,162.6 -111.7
Reach-3 2,273.5 2,461.7 188.2 2,504.8 231.3 2,162.0 -111.5
Reach-4 2,272.2 2,461.5 189.3 2,502.9 230.7 2,161.9 -110.3
Reach-5 2,272.2 2,461.1 188.9 2,501.5 229.3 2,161.7 -110.5
Subbasin-2 238.8 238.8 0.0 238.8 0.0 238.8 0.0
Junction-1 2,315.5 2,508.2 192.7 2,551.6 236.1 2,198.4 -117.1
Reach-6 2,314.8 2,508.1 193.3 2,550.6 235.8 2,198.3 -116.5
RR Emb Stor 2,166.0 2,435.3 269.3 2,449.9 283.9 1,863.7 -302.3
Reach-7 2,166.0 2,427.3 261.3 2,442.1 276.1 1,863.6 -302.4
Reach-8 2,165.5 2,422.4 256.9 2,434.3 268.8 1,863.5 -302.0
Subbasin-3 271.6 271.6 0.0 271.6 0.0 271.6 0.0
Junction-2 2,203.3 2,466.7 263.4 2,480.8 277.5 1,895.1 -308.2
Reach-9 2,202.4 2,466.7 264.3 2,473.5 271.1 1,895.0 -307.4

50 YR Existing

Alt. 2: 100'
Aux.

Spillway El.
957.25

Change from
Existing

Alt. 3: 100'
Aux.

Spillway El.
954.75

Change from
Existing

 Alt. 4: Dam
Removed

Change from
Existing

Subbasin-1 2,398.6 2,398.6 0.0 2,398.6 0.0 2,187.8 -210.8
HP Dam 1,902.3 2,046.4 144.1 2,045.5 143.2 1,777.6 -124.7
Reach-1 1,901.1 2,046.2 145.1 2,045.1 144.0 1,776.9 -124.2
Reach-2 1,900.1 2,045.8 145.7 2,044.6 144.5 1,776.4 -123.7
Reach-3 1,899.8 2,045.1 145.3 2,043.9 144.1 1,775.7 -124.1
Reach-4 1,899.7 2,044.2 144.5 2,042.8 143.1 1,774.7 -125.0
Reach-5 1,899.4 2,043.5 144.1 2,041.9 142.5 1,774.1 -125.3
Subbasin-2 200.5 200.5 0.0 200.5 0.0 200.5 0.0
Junction-1 1,935.5 2,083.7 148.2 2,082.1 146.6 1,805.4 -130.1
Reach-6 1,935.4 2,083.2 147.8 2,081.4 146.0 1,804.8 -130.6
RR Emb Stor 1,722.7 1,784.6 61.9 1,770.7 48.0 1,636.7 -86.0
Reach-7 1,722.5 1,784.5 62.0 1,770.7 48.2 1,636.5 -86.0
Reach-8 1,722.4 1,784.5 62.1 1,770.6 48.2 1,636.4 -86.0
Subbasin-3 227.6 227.6 0.0 227.6 0.0 227.6 0.0
Junction-2 1,752.6 1,815.7 63.1 1,802.1 49.5 1,664.5 -88.1
Reach-9 1,752.6 1,815.7 63.1 1,801.9 49.3 1,664.4 -88.2
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Comparison of Flows for Various Design Storms
Heaters Pond

(from HEC-HMS model)

10 YR Existing

Alt. 2: 100'
Aux.

Spillway El.
957.25

Change from
Existing

Alt. 3: 100'
Aux.

Spillway El.
954.75

Change from
Existing

 Alt. 4: Dam
Removed

Change from
Existing

Subbasin-1 1,493.8 1,493.8 0.0 1,493.8 0.0 1,361.3 -132.5
HP Dam 1,178.0 1,256.2 78.2 1,207.3 29.3 1,014.3 -163.7
Reach-1 1,177.7 1,255.0 77.3 1,206.2 28.5 1,013.4 -164.3
Reach-2 1,177.3 1,254.8 77.5 1,205.4 28.1 1,013.3 -164.0
Reach-3 1,176.8 1,254.7 77.9 1,205.4 28.6 1,013.2 -163.6
Reach-4 1,176.0 1,254.4 78.4 1,205.1 29.1 1,013.0 -163.0
Reach-5 1,175.4 1,254.1 78.7 1,204.9 29.5 1,012.7 -162.7
Subbasin-2 125.0 125.0 0.0 125.0 0.0 125.0 0.0
Junction-1 1,199.2 1,279.2 80.0 1,228.7 29.5 1,031.4 -167.8
Reach-6 1,198.7 1,279.0 80.3 1,228.6 29.9 1,031.2 -167.5
RR Emb Stor 1,182.3 1,244.6 62.3 1,207.4 25.1 1,022.2 -160.1
Reach-7 1,182.1 1,244.6 62.5 1,207.4 25.3 1,021.9 -160.2
Reach-8 1,181.9 1,244.5 62.6 1,207.4 25.5 1,021.6 -160.3
Subbasin-3 140.9 140.9 0.0 140.9 0.0 140.9 0.0
Junction-2 1,205.8 1,268.9 63.1 1,231.6 25.8 1,041.7 -164.1
Reach-9 1,205.6 1,268.6 63.0 1,231.4 25.8 1,041.4 -164.2
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Heaters Pond Dam existing

Existing Dam, using dimensions from HEC-HMS model

A. Spillway 1
Length WD Inv. Depth C Q elevation

3.5 957.0 10 3.33 369 967.0
3.5 957.0 9 3.33 315 966.0
3.5 957.0 8 3.33 264 965.0
3.5 957.0 7 3.33 216 964.0
3.5 957.0 6 3.33 171 963.0
3.5 957.0 5 3.33 130 962.0
3.5 957.0 4 3.33 93 961.0
3.5 957.0 3 3.33 61 960.0
3.5 957.0 2 3.33 33 959.0
3.5 957.0 1 3.33 12 958.0
3.5 957.0 0 3.33 0 957.0

B. Spillway 2
Length WD Inv. Depth C Q elevation

4.8 957.5 9.5 2.68 377 967.0
4.8 957.5 8.5 2.68 319 966.0
4.8 957.5 7.5 2.68 264 965.0
4.8 957.5 6.5 2.68 213 964.0
4.8 957.5 5.5 2.68 166 963.0
4.8 957.5 4.5 2.68 123 962.0
4.8 957.5 3.5 2.68 84 961.0
4.8 957.5 2.5 2.68 51 960.0
4.8 957.5 1.5 2.68 24 959.0
4.8 957.5 0.5 2.68 5 958.0
4.8 957.5 0 2.68 0 957.5

C. Spillway 3
Length WD Inv. Depth C Q elevation

60 958.6 9.4 2.68 4,634 968.0
60 958.6 8.4 2.68 3,915 967.0
60 958.6 7.4 2.68 3,237 966.0
60 958.6 6.4 2.68 2,603 965.0
60 958.6 5.4 2.68 2,018 964.0
60 958.6 4.4 2.68 1,484 963.0
60 958.6 3.4 2.68 1,008 962.0
60 958.6 2.4 2.68 598 961.0
60 958.6 1.4 2.68 266 960.0
60 958.6 0.4 2.68 41 959.0
60 958.6 0 2.68 0 958.6

D. Spillway 4 (existing bypass)
Length Inv. Depth C Q elevation

40 958.0 10 2.6 3,289 968.0
40 958.0 9 2.6 2,808 967.0
40 958.0 8 2.6 2,353 966.0
40 958.0 7 2.6 1,926 965.0
40 958.0 6 2.6 1,528 964.0
40 958.0 5 2.6 1,163 963.0
40 958.0 4 2.6 832 962.0
40 958.0 3 2.6 540 961.0
40 958.0 2 2.6 294 960.0
40 958.0 1 2.6 104 959.0
40 958.0 0 2.6 0 958.0

Page 1

polieman
Text Box
B-4

polieman
Text Box

polieman
Text Box

polieman
Text Box



Heaters Pond Dam existing

E. Dam Top 1
Part 1 - beginning slope
Slope (ft/ft) H Length WD Inv. Ave D C Q elevation
0.105714 70 958.6 3.7 2.63 1,310 966.0 0 966
0.105714 60.541 958.6 3.2 2.63 911 965.0 70 0.1057 1
0.105714 51.081 958.6 2.7 2.63 596 964.0 70 958.6
0.105714 41.622 958.6 2.2 2.63 357 963.0 35 0.0171 2
0.105714 32.162 958.6 1.7 2.63 187 962.0 105 958
0.105714 22.703 958.6 1.2 2.63 78 961.0 5 0 3
0.105714 13.243 958.6 0.7 2.63 20 960.0 110 958
0.105714 3.7838 958.6 0.2 2.63 1 959.0 25 0.032 4
0.105714 0 958.6 0 2.63 0 958.6 135 958.8

30 0.0067 5
Part 2 -               crest slope = 0.01714 165 959

El Lt. = 958.6 El Rt. = 958 80 0 6
Length Ave. Inv. Ave. D C Q elevation 245 959

35 958.3 7.7 2.63 1,967 966.0 25 0.28 7
35 958.3 6.7 2.63 1,596 965.0 270 966
35 958.3 5.7 2.63 1,253 964.0
35 958.3 4.7 2.63 938 963.0
35 958.3 3.7 2.63 655 962.0
35 958.3 2.7 2.63 408 961.0
35 958.3 1.7 2.63 204 960.0
35 958.3 0.7 2.63 54 959.0
35 958.3 0 2.63 0 958.3

Part 3 - Level
Length WD Inv. Depth C Q elevation

5 958.0 8 2.63 298 966.0
5 958.0 7 2.63 244 965.0
5 958.0 6 2.63 193 964.0
5 958.0 5 2.63 147 963.0
5 958.0 4 2.63 105 962.0
5 958.0 3 2.63 68 961.0
5 958.0 2 2.63 37 960.0
5 958.0 1 2.63 13 959.0
5 958.0 0 2.63 0 958.0

Part 4 -              crest slope = 0.032
El Lt. = 958 El Rt. = 958.8

Length Ave. Inv. Ave. D C Q elevation
25 958.4 7.6 2.63 1,378 966.0
25 958.4 6.6 2.63 1,115 965.0
25 958.4 5.6 2.63 871 964.0
25 958.4 4.6 2.63 649 963.0
25 958.4 3.6 2.63 449 962.0
25 958.4 2.6 2.63 276 961.0
25 958.4 1.6 2.63 133 960.0
25 958.4 0.6 2.63 31 959.0
25 958.4 0 2.63 0 958.4
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Heaters Pond Dam existing

Part 5 -              crest slope = 0.00667
El Lt. = 958.8 El Rt. = 959

Length Ave. Inv. Ave. D C Q elevation
25 958.9 7.1 2.63 1,244 966.0
25 958.9 6.1 2.63 991 965.0
25 958.9 5.1 2.63 757 964.0
25 958.9 4.1 2.63 546 963.0
25 958.9 3.1 2.63 359 962.0
25 958.9 2.1 2.63 200 961.0
25 958.9 1.1 2.63 76 960.0
25 958.9 0.1 2.63 2 959.0
25 958.9 0 2.63 0 958.9

Part 6 - Level
Length WD Inv. Depth C Q elevation

80 959.0 7 2.63 3,897 966.0
80 959.0 6 2.63 3,092 965.0
80 959.0 5 2.63 2,352 964.0
80 959.0 4 2.63 1,683 963.0
80 959.0 3 2.63 1,093 962.0
80 959.0 2 2.63 595 961.0
80 959.0 1 2.63 210 960.0
80 959.0 0 2.63 0 959.0

Part 7 - end slope
Slope (ft/ft) H Length WD Inv. Ave D C Q elevation

0.28 25 959.0 3.5 2.63 431 966.0
0.28 21.429 959.0 3 2.63 293 965.0
0.28 17.857 959.0 2.5 2.63 186 964.0
0.28 14.286 959.0 2 2.63 106 963.0
0.28 10.714 959.0 1.5 2.63 52 962.0
0.28 7.1429 959.0 1 2.63 19 961.0
0.28 3.5714 959.0 0.5 2.63 3 960.0
0.28 0 959.0 0 2.63 0 959.0

Combined Flow
elevation QA QB QC QD QE1 QE2 QE3 QE4 QE5 QE6 QE7 TOTAL

966.0 315 319 3,237 2,353 1,310 1,967 298 1,378 1,244 3,897 431 16,747
965.0 264 264 2,603 1,926 911 1,596 244 1,115 991 3,092 293 13,299
964.0 216 213 2,018 1,528 596 1,253 193 871 757 2,352 186 10,184
963.0 171 166 1,484 1,163 357 938 147 649 546 1,683 106 7,410
962.0 130 123 1,008 832 187 655 105 449 359 1,093 52 4,994
961.0 93 84 598 540 78 408 68 276 200 595 19 2,961
960.0 61 51 266 294 20 204 37 133 76 210 3 1,356
959.0 33 24 41 104 1 54 13 31 2 0 0 302
958.0 12 5 0 16
957.0 0 0
956.0
955.0
954.0
953.0
952.0
951.5
951.0

Note:  The above calculations represent the spillways and dam top as modeled in HEC-HMS for existing conditions.  A
comparison to HEC-HMS time-series output verifies that the above methodology gives very close correlation to the HEC-HMS
model.  For the dam removal option, the outflow channel will perform as a channel rather than a weir, so HEC-HMS cannot
directly model the dam removal as a reservoir.  Instead the above calculations were modified to use open channel flow for the
outlet while the remaining portion of the dam is modeled as a wier.
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HP Dam Removed Alt 4

Dam Removal

A. trapezoidal swale (channel) (replaces existing spillway)

bottom
WC side slope depth (ft) area (s.f.)

wetted
perimeter

hydrauli
c radius

channel
slope n V Q top width

Froude
Number Elevation

6 2 :1 15.0 298.0 23.89 12.47 0.015 0.04 24.5 7,293 22 1.17 966.0
6 2 :1 14.0 276.0 23.89 11.55 0.015 0.04 23.3 6,418 22 1.16 965.0
6 2 :1 13.0 254.0 23.89 10.63 0.015 0.04 22.0 5,588 22 1.14 964.0
6 2 :1 12.0 232.0 23.89 9.71 0.015 0.04 20.7 4,805 22 1.12 963.0
6 2 :1 11.0 210.0 23.89 8.79 0.015 0.04 19.4 4,070 22 1.11 962.0
6 2 :1 10.0 188.0 23.89 7.87 0.015 0.04 18.0 3,384 22 1.09 961.0
6 2 :1 9.0 166.0 23.89 6.95 0.015 0.04 16.6 2,750 22 1.06 960.0
6 2 :1 8.0 144.0 23.89 6.03 0.015 0.04 15.1 2,170 22 1.04 959.0
6 2 :1 7.0 122.0 23.89 5.11 0.015 0.04 13.5 1,646 22 1.01 958.0
6 2 :1 6.0 100.0 23.89 4.19 0.015 0.04 11.8 1,182 22 0.98 957.0
6 2 :1 5.0 78.0 23.89 3.27 0.015 0.04 10.0 781 22 0.94 956.0
6 2 :1 4.0 56.0 23.89 2.34 0.015 0.04 8.0 450 22 0.89 955.0 full flow
6 2 :1 3.0 36.0 19.42 1.85 0.015 0.04 6.9 247 18 0.86 954.0
6 2 :1 2.0 20.0 14.94 1.34 0.015 0.04 5.5 111 14 0.81 953.0
6 2 :1 1.0 8.0 10.47 0.76 0.015 0.04 3.8 30 10 0.75 952.0
6 2 :1 0.5 3.5 8.24 0.42 0.015 0.04 2.6 9 8 0.69 951.5

WA invert 951.0
depth (ft) = 4

B. trapezoidal swale (overbanks) (replaces existing spillway)

bottom
WR side slope depth (ft) area (s.f.)

wetted
perimeter

hydrauli
c radius

channel
slope n V Q top width

Froude
Number elevation

25 0 :1 11.0 355.0 33.25 10.68 0.015 0.06 14.7 5,222 33 0.79 966.0
25 0 :1 10.0 322.0 33.25 9.69 0.015 0.06 13.8 4,438 33 0.78 965.0
25 0 :1 9.0 289.0 33.25 8.69 0.015 0.06 12.8 3,706 33 0.76 964.0
25 0 :1 8.0 256.0 33.25 7.70 0.015 0.06 11.8 3,028 33 0.75 963.0
25 0 :1 7.0 223.0 33.25 6.71 0.015 0.06 10.8 2,406 33 0.73 962.0
25 0 :1 6.0 190.0 33.25 5.71 0.015 0.06 9.7 1,842 33 0.71 961.0
25 0 :1 5.0 157.0 33.25 4.72 0.015 0.06 8.5 1,340 33 0.69 960.0
25 0 :1 4.0 124.0 33.25 3.73 0.015 0.06 7.3 905 33 0.66 959.0
25 0 :1 3.0 91.0 33.25 2.74 0.015 0.06 5.9 540 33 0.63 958.0
25 4 :1 2.0 58.0 33.25 1.74 0.015 0.06 4.4 255 33 0.58 957.0 top
25 4 :1 1.0 27.0 29.12 0.93 0.015 0.06 2.9 78 29 0.53 956.0
25 4 :1 0.5 13.0 27.06 0.48 0.015 0.06 1.9 24 27 0.47 955.5

WC invert 955.0

C. Spillway 3 (modified: original length 60')
Length WD Inv. Depth C Q elevation

40 958.6 9.4 2.68 3,089 968.0
40 958.6 8.4 2.68 2,610 967.0
40 958.6 7.4 2.68 2,158 966.0
40 958.6 6.4 2.68 1,736 965.0
40 958.6 5.4 2.68 1,345 964.0
40 958.6 4.4 2.68 989 963.0
40 958.6 3.4 2.68 672 962.0
40 958.6 2.4 2.68 399 961.0
40 958.6 1.4 2.68 178 960.0
40 958.6 0.4 2.68 27 959.0
40 958.6 0 2.68 0 958.6

D. Spillway 4 (existing bypass) (no change)
Length Inv. Depth C Q elevation

40 958.0 10 2.6 3,289 968.0
40 958.0 9 2.6 2,808 967.0
40 958.0 8 2.6 2,353 966.0
40 958.0 7 2.6 1,926 965.0
40 958.0 6 2.6 1,528 964.0
40 958.0 5 2.6 1,163 963.0
40 958.0 4 2.6 832 962.0
40 958.0 3 2.6 540 961.0
40 958.0 2 2.6 294 960.0
40 958.0 1 2.6 104 959.0
40 958.0 0 2.6 0 958.0
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HP Dam Removed Alt 4

E. Dam Top 1
Part 1 - beginning slope (no change)

Slope (ft/ft)H Length WD Inv. Ave D C Q elevation
0.1057 70 958.6 3.7 2.63 1,310 966.0 0 966
0.1057 60.541 958.6 3.2 2.63 911 965.0 70 0.1057 1
0.1057 51.081 958.6 2.7 2.63 596 964.0 70 958.6
0.1057 41.622 958.6 2.2 2.63 357 963.0 35 0.0171 2
0.1057 32.162 958.6 1.7 2.63 187 962.0 105 958
0.1057 22.703 958.6 1.2 2.63 78 961.0 5 0 3
0.1057 13.243 958.6 0.7 2.63 20 960.0 110 958
0.1057 3.7838 958.6 0.2 2.63 1 959.0 25 0.032 4
0.1057 0 958.6 0 2.63 0 958.6 135 958.8

30 0.0067 5
Part 2 (modified:  original length 35') 165 959

El Lt. = 958 El Rt. = 958 80 0 6
Length Ave. Inv. Ave. D C Q elevation 245 959

10 958.3 7.7 2.63 562 966.0 25 0.28 7
10 958.3 6.7 2.63 456 965.0 270 966
10 958.3 5.7 2.63 358 964.0
10 958.3 4.7 2.63 268 963.0
10 958.3 3.7 2.63 187 962.0
10 958.3 2.7 2.63 117 961.0
10 958.3 1.7 2.63 58 960.0
10 958.3 0.7 2.63 15 959.0
10 958.3 0 2.63 0 958.3

Part 3 - Level (no change)
Length WD Inv. Depth C Q elevation

5 958.0 8 2.63 298 966.0
5 958.0 7 2.63 244 965.0
5 958.0 6 2.63 193 964.0
5 958.0 5 2.63 147 963.0
5 958.0 4 2.63 105 962.0
5 958.0 3 2.63 68 961.0
5 958.0 2 2.63 37 960.0
5 958.0 1 2.63 13 959.0
5 958.0 0 2.63 0 958.0

Part 4 (no change)       crest slope = 0.032
El Lt. = 958 El Rt. = 958.8

Length Ave. Inv. Ave. D C Q elevation
25 958.4 7.6 2.63 1,378 966.0
25 958.4 6.6 2.63 1,115 965.0
25 958.4 5.6 2.63 871 964.0
25 958.4 4.6 2.63 649 963.0
25 958.4 3.6 2.63 449 962.0
25 958.4 2.6 2.63 276 961.0
25 958.4 1.6 2.63 133 960.0
25 958.4 0.6 2.63 31 959.0
25 958.4 0 2.63 0 958.4

Part 5 (no change)       crest slope = 0.00667
El Lt. = 958.8 El Rt. = 959

Length Ave. Inv. Ave. D C Q elevation
25 958.9 7.1 2.63 1,244 966.0
25 958.9 6.1 2.63 991 965.0
25 958.9 5.1 2.63 757 964.0
25 958.9 4.1 2.63 546 963.0
25 958.9 3.1 2.63 359 962.0
25 958.9 2.1 2.63 200 961.0
25 958.9 1.1 2.63 76 960.0
25 958.9 0.1 2.63 2 959.0
25 958.9 0 2.63 0 958.9
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HP Dam Removed Alt 4

Part 6 - Level (no change)
Length WD Inv. Depth C Q elevation

80 959.0 8 2.63 4,761 967.0
80 959.0 7 2.63 3,897 966.0
80 959.0 6 2.63 3,092 965.0
80 959.0 5 2.63 2,352 964.0
80 959.0 4 2.63 1,683 963.0
80 959.0 3 2.63 1,093 962.0
80 959.0 2 2.63 595 961.0
80 959.0 1 2.63 210 960.0
80 959.0 0 2.63 0 959.0

Part 7 - end slope (no change)
Slope (ft/ft)H Length WD Inv. Ave D C Q elevation

0.28 28.571 959.0 4 2.63 601 967.0
0.28 25 959.0 3.5 2.63 431 966.0
0.28 21.429 959.0 3 2.63 293 965.0
0.28 17.857 959.0 2.5 2.63 186 964.0
0.28 14.286 959.0 2 2.63 106 963.0
0.28 10.714 959.0 1.5 2.63 52 962.0
0.28 7.1429 959.0 1 2.63 19 961.0
0.28 3.5714 959.0 0.5 2.63 3 960.0
0.28 0 959.0 0 2.63 0 959.0

Combined Flow after removal of dam: Existing model modified to remove spillway and part of dam

elevation QA QB QC QD QE1 QE2 QE3 QE4 QE5 QE6 QE7 QTOTAL elevation existing Q
966.0 7,293 5,222 2,158 2,353 1,310 562 298 1,378 1,244 3,897 431 26,144 966.0 16,747
965.0 6,418 4,438 1,736 1,926 911 456 244 1,115 991 3,092 293 21,619 965.0 13,299
964.0 5,588 3,706 1,345 1,528 596 358 193 871 757 2,352 186 17,482 964.0 10,184
963.0 4,805 3,028 989 1,163 357 268 147 649 546 1,683 106 13,741 963.0 7,410
962.0 4,070 2,406 672 832 187 187 105 449 359 1,093 52 10,413 962.0 4,994
961.0 3,384 1,842 399 540 78 117 68 276 200 595 19 7,519 961.0 2,961
960.0 2,750 1,340 178 294 20 58 37 133 76 210 3 5,101 960.0 1,356
959.0 2,170 905 27 104 1 15 13 31 2 0 0 3,268 959.0 302
958.0 1,646 540 0 2,186 958.0 16
957.0 1,182 255 1,437 957.0 0
956.0 781 78 859 956.0
955.0 450 450 955.0
954.0 247 247 954.0
953.0 111 111 953.0
952.0 30 30 952.0
951.5 9 9 951.5
951.0 0 0 951.0
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from HEC-RAS Upper, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

39+08 Sunny Day Breach 1,615 939.85
39+08 100y HP ot RR ot 2,275 940.58 90.41
39+08 0.3 PMP HP ot RR ot 3,125 941.36 108.97
39+08 0.4 PMP HP ot RR ot 4,525 942.48 125.00
39+08 0.5 PMP HP ot RR ot 5,953 943.43 150.32
39+08 PMP HP ot RR ot 13,261 947.43 182.70

3908 100Y HPOT_RROT
Alt 2 flow increase at current sta 189.0

elev incr due to flow incr 0.17 941.53
Alt 3 flow incr at current sta 232.0

elev incr due to flow incr 0.21 940.79

3908 0.3PMP HPOT RROT
Alt 2 flow incr at current sta 108.0

elev incr due to flow incr 0.09 947.52
Alt 3 flow incr at current sta 307.0

elev incr due to flow incr 0.25 941.61

3908 0.4PMP HPOT RROT
Alt 2 flow incr at current sta 58.0

elev incr due to flow incr 0.04 942.52
Alt 3 flow incr at current sta 333.0

elev incr due to flow incr 0.22 942.70

from HEC-RAS Upper, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

38+88 Sunny Day Breach 1,615 938.64
38+88 100y HP ot RR ot 2,275 939.23 111.86
38+88 0.3 PMP HP ot RR ot 3,125 939.87 132.81
38+88 0.4 PMP HP ot RR ot 4,525 940.69 170.73
38+88 0.5 PMP HP ot RR ot 5,953 941.46 185.45
38+88 PMP HP ot RR ot 13,261 946.85 135.58

3888 100Y HPOT_RROT
Alt 2 flow incr at current sta 189.0

elev incr due to flow incr 0.14 940.01
Alt 3 flow incr at current sta 231.0

elev incr due to flow incr 0.17 939.40

3888 0.3PMP HPOT RROT
Alt 2 flow incr at current sta 108.0

elev incr due to flow incr 0.06 946.91
Alt 3 flow incr at current sta 305.0

elev incr due to flow incr 0.18 940.05

3888 0.4PMP HPOT RROT
Alt 2 flow incr at current sta 58.0

elev incr due to flow incr 0.03 940.72
Alt 3 flow incr at current sta 331.0

elev incr due to flow incr 0.18 940.87

from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev
River Sta Plan (cfs) (ft)

1910 PMP HPOT RROT 13798.5 651.87
1910 PMP HPBR_RRBR 19473.64 653.9
1910 PMP HPBR RROT 17090.09 653.09
1910 PMP HPOT RRBR 16021.41 652.7
1910 0.5PMP HPOT RROT 6181.4 648.36
1910 0.5PMP HPBR RRBR 11124.37 650.8
1910 0.5PMP HPBR RROT 8942.68 649.84
1910 0.5PMP HPOT RRBR 8359.26 649.55
1910 0.4PMP HPOT RROT 4695.7 647.42
1910 0.4PMP HPBR RRBR 9564.16 650.13
1910 0.4PMP HPBR RROT 7340.08 649.03

Heaters Pond Dam - Interpolation of Downstream Water Surface Elevation, Alternatives 2 and 3
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Heaters Pond Dam - Interpolation of Downstream Water Surface Elevation, Alternatives 2 and 3
1910 0.4PMP HPOT RRBR 6689.94 648.66
1910 0.3PMP HPOT RROT 3243.7 646.32
1910 0.3PMP HPBR RRBR 7937.2 649.33
1910 0.3PMP HPBR RROT 5775.58 648.13
1910 0.3PMP HPOT RRBR 5180.9 647.75
1910 100Y HPOT_RROT 2204.6 645.35
1910 100Y HPBR_RRBR 6294.56 648.43
1910 100Y HPBR RROT 4756.97 647.46
1910 100Y HPOT RRBR 3999.47 646.93
1910 Sunny Day Breach 1303.7 644.27

1725 PMP HPOT RROT 13796.35 638.58
1725 PMP HPBR_RRBR 19434.8 640.76
1725 PMP HPBR RROT 17057.52 639.87
1725 PMP HPOT RRBR 15966.97 639.44
1725 0.5PMP HPOT RROT 6180.68 634.49
1725 0.5PMP HPBR RRBR 11059.73 637.17
1725 0.5PMP HPBR RROT 8935.48 636.07
1725 0.5PMP HPOT RRBR 8336.02 635.76
1725 0.4PMP HPOT RROT 4693.54 633.49
1725 0.4PMP HPBR RRBR 9509.4 636.38
1725 0.4PMP HPBR RROT 7329.72 635.16
1725 0.4PMP HPOT RRBR 6638.13 634.77
1725 0.3PMP HPOT RROT 3242.21 632.37
1725 0.3PMP HPBR RRBR 7901.74 635.51
1725 0.3PMP HPBR RROT 5749.43 634.19
1725 0.3PMP HPOT RRBR 5165.69 633.82
1725 100Y HPOT_RROT 2202.13 631.41
1725 100Y HPBR_RRBR 6264.29 634.54
1725 100Y HPBR RROT 4716.31 633.5
1725 100Y HPOT RRBR 3958.57 632.95
1725 Sunny Day Breach 1302.69 630.29

from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

15+50 Sunny Day Breach 1,302 621.61
15+50 100y HP ot RR ot 2,199 622.78 76.67
15+50 0.3 PMP HP ot RR ot 3,241 623.96 88.36
15+50 0.4 PMP HP ot RR ot 4,692 625.31 107.49
15+50 0.5 PMP HP ot RR ot 6,180 626.47 128.21
15+50 PMP HP ot RR ot 13,794 630.98 168.82

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 99.73%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 263.3 270.3
elev incr due to flow incr 0.30 0.31

elev due to flow incr. 623.08 623.09

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 99.92%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 113.9 324.7
elev incr due to flow incr 0.11 0.30

elev due to flow incr. 624.07 624.26

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 99.93%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 63.0 357.7
elev incr due to flow incr 0.05 0.28

elev due to flow incr. 625.36 625.59
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Heaters Pond Dam - Interpolation of Downstream Water Surface Elevation, Alternatives 2 and 3
from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

13+00 Sunny Day Breach 1,296 611.78
13+00 100y HP ot RR ot 2,192 612.86 82.92
13+00 0.3 PMP HP ot RR ot 3,241 613.70 124.91
13+00 0.4 PMP HP ot RR ot 4,692 614.68 148.06
13+00 0.5 PMP HP ot RR ot 6,177 615.62 158.03
13+00 PMP HP ot RR ot 13,788 618.83 237.10

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 99.41%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 262.4 269.4
elev incr due to flow incr 0.21 0.22

elev due to flow incr. 613.07 613.08

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 99.91%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 113.9 324.7
elev incr due to flow incr 0.08 0.22

elev due to flow incr. 613.78 613.92

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 99.92%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 62.9 357.7
elev incr due to flow incr 0.04 0.23

elev due to flow incr. 614.72 614.91

1230 PMP HPOT RROT 13786 614.53
1230 PMP HPBR_RRBR 19290.28 615.27
1230 PMP HPBR RROT 17007.8 614.98
1230 PMP HPOT RRBR 15913.54 614.82
1230 0.5PMP HPOT RROT 6175.89 613.11
1230 0.5PMP HPBR RRBR 10835.92 614.12
1230 0.5PMP HPBR RROT 8894.65 613.71
1230 0.5PMP HPOT RRBR 8238.62 613.57
1230 0.4PMP HPOT RROT 4691.33 612.64
1230 0.4PMP HPBR RRBR 9303.65 613.8
1230 0.4PMP HPBR RROT 7271.25 613.36
1230 0.4PMP HPOT RRBR 6509.03 613.2
1230 0.3PMP HPOT RROT 3240.34 612.1
1230 0.3PMP HPBR RRBR 7759.35 613.47
1230 0.3PMP HPBR RROT 5650.21 612.94
1230 0.3PMP HPOT RRBR 5089.39 612.77
1230 100Y HPOT_RROT 2186.15 611.57
1230 100Y HPBR_RRBR 6149.05 613.1
1230 100Y HPBR RROT 4622.49 612.62
1230 100Y HPOT RRBR 3822.41 612.37
1230 Sunny Day Breach 1294.48 610.61

1210 Culvert
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Heaters Pond Dam - Interpolation of Downstream Water Surface Elevation, Alternatives 2 and 3
from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

11+90 Sunny Day Breach 1,294 605.48
11+90 100Y HPOT_RROT 2,186 606.71 72.49
11+90 0.3PMP HPOT RROT 3,240 607.90 88.59
11+90 0.4PMP HPOT RROT 4,691 609.31 102.91
11+90 0.5PMP HPOT RROT 6,176 609.56 593.82
11+90 PMP HPOT RROT 13,786 610.93 555.48

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 99.16%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 261.8 268.7
elev incr due to flow incr 0.30 0.30

elev due to flow incr. 607.01 607.01

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 99.90%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 113.9 324.7
elev incr due to flow incr 0.11 0.32

elev due to flow incr. 608.01 608.22

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 99.91%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 62.9 357.7
elev incr due to flow incr 0.01 0.06

elev due to flow incr. 609.32 609.37

from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

09+35 Sunny Day Breach 1,294 598.12
09+35 100Y HPOT_RROT 2,185 598.60 185.72
09+35 0.3PMP HPOT RROT 3,239 599.02 250.84
09+35 0.4PMP HPOT RROT 4,690 599.40 381.77
09+35 0.5PMP HPOT RROT 6,173 599.76 412.16
09+35 PMP HPOT RROT 13,779 600.97 628.55

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 99.12%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 261.7 268.6
elev incr due to flow incr 0.10 0.11

elev due to flow incr. 598.70 598.71

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 99.85%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 113.8 324.5
elev incr due to flow incr 0.03 0.09

elev due to flow incr. 599.05 599.11

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 99.87%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 62.9 357.5
elev incr due to flow incr 0.02 0.09

elev due to flow incr. 599.42 599.49
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Heaters Pond Dam - Interpolation of Downstream Water Surface Elevation, Alternatives 2 and 3
from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

07+15 Sunny Day Breach 1,292 591.25
07+15 100Y HPOT_RROT 2,181 591.66 216.99
07+15 0.3PMP HPOT RROT 3,235 592.03 284.87
07+15 0.4PMP HPOT RROT 4,687 592.34 468.19
07+15 0.5PMP HPOT RROT 6,168 592.62 529.00
07+15 PMP HPOT RROT 13,766 593.65 737.64

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 98.94%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 261.2 268.1
elev incr due to flow incr 0.09 0.09

elev due to flow incr. 591.75 591.75

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 99.74%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 113.7 324.2
elev incr due to flow incr 0.02 0.07

elev due to flow incr. 592.05 592.10

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 99.81%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 62.9 357.3
elev incr due to flow incr 0.01 0.07

elev due to flow incr. 592.35 592.41

from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

04+90 Sunny Day Breach 1,286 584.83
04+90 100Y HPOT_RROT 2,172 585.18 253.13
04+90 0.3PMP HPOT RROT 3,232 585.55 286.42
04+90 0.4PMP HPOT RROT 4,680 585.91 402.27
04+90 0.5PMP HPOT RROT 6,165 586.25 436.67
04+90 PMP HPOT RROT 13,757 587.43 643.46

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 98.52%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 260.1 267.0
elev incr due to flow incr 0.09 0.09

elev due to flow incr. 585.27 585.27

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 99.63%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 113.6 323.8
elev incr due to flow incr 0.03 0.08

elev due to flow incr. 585.58 585.63

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 99.66%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 62.8 356.8
elev incr due to flow incr 0.01 0.08

elev due to flow incr. 585.92 585.99
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Heaters Pond Dam - Interpolation of Downstream Water Surface Elevation, Alternatives 2 and 3
from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

03+40 Sunny Day Breach 1,286 582.54
03+40 100Y HPOT_RROT 2,168 582.89 252.17
03+40 0.3PMP HPOT RROT 3,229 583.19 353.36
03+40 0.4PMP HPOT RROT 4,679 583.49 483.47
03+40 0.5PMP HPOT RROT 6,162 583.75 570.48
03+40 PMP HPOT RROT 13,752 584.65 843.35

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 98.36%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 259.7 266.6
elev incr due to flow incr 0.07 0.08

elev due to flow incr. 582.96 582.97

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 99.53%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 113.5 323.5
elev incr due to flow incr 0.02 0.07

elev due to flow incr. 583.21 583.26

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 99.64%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 62.8 356.7
elev incr due to flow incr 0.01 0.06

elev due to flow incr. 583.50 583.55

from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

01+20 Sunny Day Breach 1,279 578.93
01+20 100Y HPOT_RROT 2,162 579.24 284.74
01+20 0.3PMP HPOT RROT 3,223 579.49 424.27
01+20 0.4PMP HPOT RROT 4,676 579.81 454.18
01+20 0.5PMP HPOT RROT 6,157 580.05 617.01
01+20 PMP HPOT RROT 13,743 581.06 751.13

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 98.07%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 258.9 265.8
elev incr due to flow incr 0.06 0.06

elev due to flow incr. 579.30 579.30

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 99.35%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 113.3 322.9
elev incr due to flow incr 0.02 0.07

elev due to flow incr. 579.51 579.56

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 99.58%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 62.7 356.5
elev incr due to flow incr 0.01 0.06

elev due to flow incr. 579.82 579.87
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Heaters Pond Dam - Interpolation of Downstream Water Surface Elevation, Alternatives 2 and 3
from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous
-00+60 Sunny Day Breach 1,267 576.26
-00+60 100Y HPOT_RROT 2,154 576.58 277.04
-00+60 0.3PMP HPOT RROT 3,209 576.88 351.85
-00+60 0.4PMP HPOT RROT 4,665 577.24 404.33
-00+60 0.5PMP HPOT RROT 6,144 577.58 434.90
-00+60 PMP HPOT RROT 13,701 578.98 539.83

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 97.70%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 257.9 264.8
elev incr due to flow incr 0.07 0.08

elev due to flow incr. 576.65 576.66

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 98.94%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 112.8 321.6
elev incr due to flow incr 0.03 0.08

elev due to flow incr. 576.91 576.96

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 99.35%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 62.6 355.7
elev incr due to flow incr 0.01 0.08

elev due to flow incr. 577.25 577.32

from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous
-02+20 Sunny Day Breach 1,261 575.04
-02+20 100Y HPOT_RROT 2,144 575.43 226.61
-02+20 0.3PMP HPOT RROT 3,191 575.81 275.50
-02+20 0.4PMP HPOT RROT 4,644 576.28 309.19
-02+20 0.5PMP HPOT RROT 6,117 576.70 350.51
-02+20 PMP HPOT RROT 13,621 578.33 460.38

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 97.27%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 256.8 263.6
elev incr due to flow incr 0.09 0.10

elev due to flow incr. 575.52 575.53

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 98.38%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 112.2 319.8
elev incr due to flow incr 0.04 0.10

elev due to flow incr. 575.85 575.91

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 98.91%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 62.3 354.1
elev incr due to flow incr 0.02 0.10

elev due to flow incr. 576.30 576.38
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Heaters Pond Dam - Interpolation of Downstream Water Surface Elevation, Alternatives 2 and 3
from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous
-04+20 Sunny Day Breach 1,175 573.57
-04+20 100Y HPOT_RROT 2,122 574.19 152.72
-04+20 0.3PMP HPOT RROT 3,169 574.69 209.36
-04+20 0.4PMP HPOT RROT 4,618 575.25 258.85
-04+20 0.5PMP HPOT RROT 6,105 575.74 303.47
-04+20 PMP HPOT RROT 13,606 577.54 416.71

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 96.25%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 254.1 260.8
elev incr due to flow incr 0.12 0.12

elev due to flow incr. 574.31 574.31

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 97.69%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 111.4 317.5
elev incr due to flow incr 0.04 0.12

elev due to flow incr. 574.73 574.81

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 98.35%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 62.0 352.1
elev incr due to flow incr 0.02 0.12

elev due to flow incr. 575.27 575.37

from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous
-07+50 Sunny Day Breach 1,106 572.71
-07+50 100Y HPOT_RROT 2,102 573.33 160.63
-07+50 0.3PMP HPOT RROT 3,161 573.86 199.87
-07+50 0.4PMP HPOT RROT 4,612 574.40 268.75
-07+50 0.5PMP HPOT RROT 6,082 574.86 319.47
-07+50 PMP HPOT RROT 13,575 576.56 440.79

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 95.32%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 251.7 258.3
elev incr due to flow incr 0.13 0.13

elev due to flow incr. 573.46 573.46

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 97.45%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 111.1 316.7
elev incr due to flow incr 0.04 0.12

elev due to flow incr. 573.90 573.98

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 98.22%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 61.9 351.6
elev incr due to flow incr 0.02 0.11

elev due to flow incr. 574.42 574.51
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Heaters Pond Dam - Interpolation of Downstream Water Surface Elevation, Alternatives 2 and 3
from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

-1250 Sunny Day Breach 1057.95 570.94
-12+50 100Y HPOT_RROT 2,072 571.48 187.8722
-12+50 0.3PMP HPOT RROT 3,118 571.93 232.37
-12+50 0.4PMP HPOT RROT 4,568 572.44 284.30
-12+50 0.5PMP HPOT RROT 6,046 572.88 335.91
-12+50 PMP HPOT RROT 13,460 574.56 441.30

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 94.01%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 248.2 254.8
elev incr due to flow incr 0.11 0.11

elev due to flow incr. 571.59 571.59

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 96.13%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 109.6 312.4
elev incr due to flow incr 0.04 0.11

elev due to flow incr. 571.97 572.04

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 97.28%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 61.3 348.3
elev incr due to flow incr 0.02 0.10

elev due to flow incr. 572.46 572.54

from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

-1500 Sunny Day Breach 1026.19 569.09
-15+00 100Y HPOT_RROT 2,063 569.79 148.1586
-15+00 0.3PMP HPOT RROT 3,099 570.33 191.73
-15+00 0.4PMP HPOT RROT 4,545 570.97 226.06
-15+00 0.5PMP HPOT RROT 6,019 571.50 277.95
-15+00 PMP HPOT RROT 13,448 573.25 424.54

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 93.59%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 247.1 253.6
elev incr due to flow incr 0.13 0.13

elev due to flow incr. 569.92 569.92

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 95.53%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 108.9 310.5
elev incr due to flow incr 0.05 0.14

elev due to flow incr. 570.38 570.47

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 96.80%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 61.0 346.5
elev incr due to flow incr 0.02 0.12

elev due to flow incr. 570.99 571.09
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Heaters Pond Dam - Interpolation of Downstream Water Surface Elevation, Alternatives 2 and 3

from HEC-RAS Final Lower, 2/2015
Hydrology & Hydraulics Report Q Total W.S. Elev Incr. from
River Sta Plan (cfs) (ft) previous

-1685 Sunny Day Breach 1009.25 568.39
-16+85 100Y HPOT_RROT 2,058 569.16 136.2312
-16+85 0.3PMP HPOT RROT 3,093 569.75 175.43
-16+85 0.4PMP HPOT RROT 4,539 570.44 209.56
-16+85 0.5PMP HPOT RROT 6,005 571.00 261.82
-16+85 PMP HPOT RROT\ 13,431 572.78 417.15

1910 100Y HPOT_RROT 2204.6
% of flow vs sta 1910 93.36%

Alt 2 Alt 3
flow incr. at sta 1910 264 271

flow incr at current sta 246.5 253.0
elev incr due to flow incr 0.14 0.14

elev due to flow incr. 569.30 569.30

1910 0.3PMP HPOT RROT 3243.7
% of flow vs sta 1910 95.36%

Alt 2 Alt 3
flow incr. at sta 1910 114 325

flow incr at current sta 108.7 309.9
elev incr due to flow incr 0.05 0.15

elev due to flow incr. 569.80 569.90

1910 0.4PMP HPOT RROT 4695.7
% of flow vs sta 1910 96.67%

Alt 2 Alt 3
flow incr. at sta 1910 63 358

flow incr at current sta 60.9 346.1
elev incr due to flow incr 0.02 0.13

elev due to flow incr. 570.46 570.57
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Heaters Pond Breach Trials, Alternates 2 & 3

0.4 PMP Existing Embankment
Breach Heaters Pond embankment only
Breach El. Q HP Q rr Q R9

961.0 7,365.2 7,317.9 7,367.2
960.9 7,330.0 7,289.4 7,336.6
960.8 7,242.4 7,218.9 7,268.9
961.1 7,392.2 7,269.3 7,350.1
961.2 7,390.3 7,268.4 7,349.8
961.3 7,362.7 7,233.0 7,314.4

0.4 PMP Lower Embankment to 957.25 (Alt. 2)
Breach Heaters Pond embankment only
Breach El. Q HP Q rr Q R9

961.0 6,957.1 6,863.3 6,904.4
960.9 7,049.9 6,945.0 7,001.0
960.8 7,126.2 7,008.0 7,083.4
960.7 7,217.5 7,103.1 7,184.5
960.6 7,225.9 7,123.7 7,206.2
960.5 7,225.9 7,123.7 7,206.2 7365.2 -139.3 (decrease)
960.4 7,207.4 7,118.1 7,201.6
960.3 7,160.2 7,130.1 7,182.7

0.4 PMP Lower Embankment to 954.25 (Alt. 3)
Breach Heaters Pond embankment only
Breach El. Q HP Q rr Q R9

960.0 6,304.6 6,319.6 6,371.0
959.9 6,444.1 6,447.3 6,498.8
959.8 6,664.1 6,639.8 6,691.5
959.7 6,664.1 6,639.8 6,691.5
959.6 6,746.1 6,704.4 6,758.6
959.5 6,802.1 6,743.1 6,812.3
959.4 6,828.3 6,746.4 6,848.6
959.3 6,822.3 6,752.4 6,856.9
959.2 6,822.3 6,752.4 6,856.9 7365.2 -542.9 (decrease)
959.1 6,782.7 6,710.2 6,827.0
959.0 6,732.6 6,672.8 6,793.6
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Heaters Pond Breach Trials, Alternates 2 & 3

0.3 PMP Existing Embankment
Breach Heaters Pond embankment only
Breach El. Q HP Q rr Q R9

960.6 5,856.5 5,768.8 5,785.7
960.5 5,844.1 5,760.9 5,776.2
960.7 5,850.8 5,754.6 5,772.0

0.3 PMP Lower Embankment to 957.25 (Alt. 2)
Breach Heaters Pond embankment only
Breach El. Q HP Q rr Q R9

960.3 5,530.4 5,418.9 5,442.0
960.2 5,641.1 5,518.2 5,553.1
960.1 5,667.3 5,551.1 5,587.3 5856.5 -189.2 (decrease)
960.0 5,643.1 5,545.5 5,581.5
959.9 5,643.1 5,545.5 5,581.5
958.8 5,593.1 5,516.4 5,553.8

0.3 PMP Lower Embankment to 954.75 (Alt. 3)
Breach Heaters Pond embankment only
Breach El. Q HP Q rr Q R9

959.0 4,928.4 4,924.7 4,960.8
958.9 4,969.9 4,969.5 5,004.0
958.8 5,001.7 4,985.2 5,021.9
958.7 5,001.7 4,985.2 5,021.9
958.6 5,017.6 5,000.8 5,022.9 5856.5 -838.9 (decrease)
958.5 5,011.7 4,966.1 5,020.1
958.4 5,011.7 4,966.1 5,020.1
958.3 4,989.6 4,925.7 5,009.1
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Heaters Pond Breach Trials, Alternates 2 & 3

100 Year Existing Embankment
Breach Heaters Pond embankment only
Breach El. Q HP Q rr Q R9

960.2 4,909.3 4,777.6 4,764.8
960.1 4,865.8 4,769.8 4,719.6
960.3 4,912.1 4,773.2 4,767.2
960.4 4,884.2 4,729.5 4,730.3

100Y Lower Embankment to 957.25 (Alt. 2)
Breach Heaters Pond embankment only
Breach El. Q HP Q rr Q R9

959.9 4,381.5 4,261.6 4,295.2
959.8 4,482.0 4,358.9 4,394.2
959.7 4,541.8 4,437.1 4,453.4
959.6 4,550.7 4,454.3 4,462.2 4912.1 -361.4 (decrease)
959.5 4,543.8 4,459.8 4,456.3
959.4 4,520.3 4,452.8 4,421.9

100Y Lower Embankment to 954.75 (Alt. 3)
Breach Heaters Pond embankment only
Breach El. Q HP Q rr Q R9

958.5 3,823.2 3,731.2 3,771.7
958.4 3,881.5 3,789.2 3,830.3
958.3 3,928.8 3,845.6 3,872.9
958.2 3,928.8 3,845.6 3,872.9
958.1 3,963.3 3,885.7 3,900.7
958.0 3,983.0 3,924.1 3,909.1
957.9 3,983.0 3,924.1 3,909.1 4912.1 -929.1 (decrease)
957.8 3,984.6 3,859.6 3,832.2
957.7 3,966.7 3,781.8 3,821.7
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0.4 PMP existing Alt. 2
Change from

Existing Alt. 3
Change from

Existing

Subbasin-1 5,446.7 5,446.7 0.0 5,446.7 0.0
HP Dam 7,365.2 7,225.9 -139.3 6,822.3 -542.9
Reach-1 7,289.4 7,158.1 -131.3 6,769.8 -519.6
Reach-2 7,252.5 7,126.4 -126.1 6,744.5 -508.0
Reach-3 7,223.5 7,102.8 -120.7 6,722.7 -500.8
Reach-4 7,186.0 7,070.3 -115.7 6,696.4 -489.6
Reach-5 7,163.1 7,050.4 -112.7 6,680.3 -482.8
Subbasin-2 453.1 453.1 0.0 453.1 0.0
Junction-1 7,260.7 7,141.0 -119.7 6,786.5 -474.2
Reach-6 7,241.8 7,124.4 -117.4 6,773.1 -468.7
RR Emb Stor 7,317.9 7,123.7 -194.2 6,752.4 -565.5
Reach-7 7,297.4 7,118.9 -178.5 6,750.0 -547.4
Reach-8 7,279.8 7,113.5 -166.3 6,746.7 -533.1
Subbasin-3 518.3 518.3 0.0 518.3 0.0
Junction-2 7,385.7 7,212.7 -173.0 6,860.8 -524.9
Reach-9 7,367.2 7,206.2 -161.0 6,856.9 -510.3

0.3 PMP existing Alt. 2
Change from

Existing Alt. 3
Change from

Existing

Subbasin-1 3,862.4 3,862.4 0.0 3,862.4 0.0
HP Dam 5,856.5 5,667.3 -189.2 5,017.6 -838.9
Reach-1 5,792.3 5,615.8 -176.5 5,001.3 -791.0
Reach-2 5,757.2 5,589.4 -167.8 4,990.1 -767.1
Reach-3 5,731.3 5,568.5 -162.8 4,979.5 -751.8
Reach-4 5,695.1 5,539.7 -155.4 4,965.4 -729.7
Reach-5 5,672.0 5,521.1 -150.9 4,955.6 -716.4
Subbasin-2 322.0 322.0 0.0 322.0 0.0
Junction-1 5,733.9 5,582.9 -151.0 5,026.5 -707.4
Reach-6 5,715.3 5,567.7 -147.6 5,018.5 -696.8
RR Emb Stor 5,769.8 5,551.1 -218.7 5,000.8 -769.0
Reach-7 5,751.2 5,540.3 -210.9 4,976.5 -774.7
Reach-8 5,735.2 5,530.4 -204.8 4,956.6 -778.6
Subbasin-3 367.3 367.3 0.0 367.3 0.0
Junction-2 5,803.1 5,598.3 -204.8 5,039.3 -763.8
Reach-9 5,785.7 5,587.3 -198.4 5,022.9 -762.8

100-year existing Alt. 2
Change from

Existing Alt. 3
Change from

Existing

Subbasin-1 2,857.7 2,857.7 0.0 2,857.7 0.0
HP Dam 4,912.1 4,550.7 -361.4 3,983.0 -929.1
Reach-1 4,843.1 4,510.2 -332.9 3,953.5 -889.6
Reach-2 4,808.5 4,482.9 -325.6 3,934.5 -874.0
Reach-3 4,779.1 4,457.6 -321.5 3,916.9 -862.2
Reach-4 4,742.4 4,428.3 -314.1 3,894.9 -847.5
Reach-5 4,719.3 4,409.6 -309.7 3,881.0 -838.3
Subbasin-2 238.8 238.8 0.0 238.8 0.0
Junction-1 4,763.8 4,459.8 -304.0 3,931.1 -832.7
Reach-6 4,740.3 4,440.8 -299.5 3,916.8 -823.5
RR Emb Stor 4,773.2 4,454.3 -318.9 3,924.1 -849.1
Reach-7 4,754.5 4,439.6 -314.9 3,903.1 -851.4
Reach-8 4,737.7 4,425.7 -312.0 3,881.0 -856.7
Subbasin-3 271.6 271.6 0.0 271.6 0.0
Junction-2 4,786.5 4,480.4 -306.1 3,935.6 -850.9
Reach-9 4,767.2 4,464.2 -303.0 3,909.1 -858.1

Heaters Pond Dam Breach Flow Comparisons for Various Design Storms
(from HEC-HMS model)
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APPENDIX C

Preliminary Cost Estimates



JJM DATE: OF
PWO DATE:

Project: Heater's Pond Dam Alternatives Analysis
Borough of Ogdensburg, Sussex County, New Jersey

NJ-SU-O-104
BY:

CHKD. BY:
SHEET NO.

SUBJECT:

6/1/2015

CONCEPT COST ESTIMATE

CHERRY, WEBER & ASSOCIATES, P.C.
CONSULTING ENGINEERS - PLANNERS

Date Printed:

JOB NO.

Alternative No.: 1 - Armor Existing Dam with Grouted Riprap and Repair Spillway

Contingency & Escalation:
TOTAL

CALL

13 FISH SALVAGE OPERATIONS L.S. 1 1 $5,000.00 5,000.00$

200 $35.00 7,000.00$

ITEMS
1 PERFORMANCE BOND AND PAYMENT BOND L.S. 1 1 $6,700.00 6,700.00$

PAY ITEM
NUMBER DESCRIPTION UNIT

Plan
Quantity

Total
Quantity Unit Cost Total Cost

11 FINAL CLEANUP L.S. 1 1 $5,000.00 5,000.00$

2 MOBILIZATION / DEMOBILIZATION L.S. 1 1 $33,200.00 33,200.00$
SILT FENCE
HAYBALE
CONSTRUCTION DRIVEWAY
BREAKAWAY BARRICADE

14 EXCAVATION, UNCLASSIFIED C.Y. 1204 1204 $35.00 42,140.00$

12 CLEARING SITE L.S. 1 1 $15,000.00 15,000.00$

17 DENSE-GRADED AGGREGATE BASE COURSE, 6" THICK S.Y. 55 55 $15.00 825.00$

15 DRAINAGE LAYER C.Y. 200 200 $40.00 8,000.00$
16 8" PVC UNDERDRAIN L.F. 200

19 HOT MIX ASPHALT 9.5M64 SURFACE COURSE TON 10 10 $125.00 1,250.00$
18 HOT MIX ASPHALT 19M64 BASE COURSE TON 20 20 $120.00 2,400.00$

23 BEAM GUIDE RAIL L.F. 50 50 $30.00 1,500.00$

20 GROUTED RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y. 600 600 $175.00 105,000.00$
21 RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y. 245

24 FLARED GUIDE RAIL TERMINAL UNIT 2 2 $2,500.00 5,000.00$

26 CONCRETE REPAIR, TYPE A S.F. 200 200 $80.00 16,000.00$
27 CONCRETE REPAIR, TYPE B S.F.

SUBTOTAL ITEMS 396,770.00$
-$

31 TOPSOIL STABILIZATION, TYPE 2 MAT S.Y. 200 200 $7.50 1,500.00$

DRUM
CONSTRUCTION SIGNS
CONSTRUCTION BARRIER CURB
TRAFFIC DIRECTOR, FLAGGER

3
4
5
6
7
8
9
10

L.F.
UNIT
TON
UNIT
UNIT
S.F.
L.F.

HOUR

500
25
54
10
25
135
120
80

500
25
54
10
25
135
120
80

$8.00
$30.00
$75.00
$125.00
$50.00
$18.00
$75.00
$85.00

245 $125.00 30,625.00$

25 COFFERDAM / DEWATERING L.S. 1 1 $25,000.00 25,000.00$

22 CONCRETE CUTOFF WALLS C.Y. 70 70 $400.00 28,000.00$

150 150 $110.00 16,500.00$
28 ALUMINUM STOP LOG ASSEMBLY L.S. 1 1 $10,000.00 10,000.00$
29 TOPSOILING, 4" THICK S.Y. 200 200 $5.50 1,100.00$
30 FERTILIZING AND SEEDING S.Y. 200 200 $2.50 500.00$

436,447.00$
436,000.00$

10% 39,677.00$

4,000.00$
750.00$

4,050.00$
1,250.00$
1,250.00$
2,430.00$
9,000.00$
6,800.00$
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JJM DATE: OF
PWO DATE:

Project: Heater's Pond Dam Alternatives Analysis
Borough of Ogdensburg, Sussex County, New Jersey

SHEET NO.

SUBJECT:

6/1/2015

CONCEPT COST ESTIMATE

CHERRY, WEBER & ASSOCIATES, P.C.
CONSULTING ENGINEERS - PLANNERS

Date Printed:

JOB NO.
BY:

CHKD. BY: NJ-SU-O-104

Alternative No.: 1 - Armor Existing Dam with Roller Compacted Concrete and Repair Spillway

Contingency & Escalation:
TOTAL

CALL
486,425.50$
486,000.00$

10% 44,220.50$

$75.00 4,050.00$

30 FERTILIZING AND SEEDING S.Y. 200 200 $2.50 500.00$
31 TOPSOIL STABILIZATION, TYPE 2 MAT S.Y. 200 200 $7.50 1,500.00$

29 TOPSOILING, 4" THICK S.Y. 200 200 $5.50 1,100.00$
28 ALUMINUM STOP LOG ASSEMBLY L.S. 1 1 $10,000.00 10,000.00$

200 200 $80.00 16,000.00$
27 CONCRETE REPAIR, TYPE B S.F. 150 150 $110.00 16,500.00$

10 TRAFFIC DIRECTOR, FLAGGER HOUR 80 80 $85.00 6,800.00$

250 250 $125.00 31,250.00$

11 FINAL CLEANUP L.S. 1 1 $5,000.00 5,000.00$

8 CONSTRUCTION SIGNS S.F. 135 135 $18.00 2,430.00$
9 CONSTRUCTION BARRIER CURB L.F. 120 120 $75.00 9,000.00$

10 10 $125.00 1,250.00$
7 DRUM UNIT 25 25 $50.00 1,250.00$

3 SILT FENCE L.F. 500 500 $8.00 4,000.00$

ITEMS
1

SUBTOTAL ITEMS 442,205.00$
-$

24 FLARED GUIDE RAIL TERMINAL UNIT 2 2 $2,500.00 5,000.00$
25 COFFERDAM / DEWATERING L.S. 1 1 $25,000.00 25,000.00$
26 CONCRETE REPAIR, TYPE A S.F.

23 BEAM GUIDE RAIL L.F. 50 50 $85.00 4,250.00$

20 ROLLER-COMPACTED CONCRETE (RCC) C.Y. 710 710 $200.00 142,000.00$
19 HOT MIX ASPHALT 9.5M64 SURFACE COURSE TON 10 10 $125.00 1,250.00$
18 HOT MIX ASPHALT 19M64 BASE COURSE TON 20 20 $120.00 2,400.00$

21 RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y.

17 DENSE-GRADED AGGREGATE BASE COURSE, 6" THICK S.Y. 55 55 $15.00 825.00$

15 DRAINAGE LAYER C.Y. 230 230 $40.00 9,200.00$
200 $40.00 8,000.00$

14 EXCAVATION, UNCLASSIFIED C.Y. 1260 1260 $35.00 44,100.00$

12 CLEARING SITE L.S. 1 1 $15,000.00 15,000.00$

2 MOBILIZATION / DEMOBILIZATION L.S. 1 1 $37,300.00 37,300.00$

4 HAYBALE UNIT 25 25 $30.00 750.00$
5 CONSTRUCTION DRIVEWAY TON

BREAKAWAY BARRICADE UNIT
54 54

PERFORMANCE BOND AND PAYMENT BOND L.S. 1 1 $7,500.00 7,500.00$

22 CONCRETE CUTOFF WALLS C.Y. 60 60 $400.00 24,000.00$

16 8" PVC UNDERDRAIN L.F. 200

13 FISH SALVAGE OPERATIONS L.S. 1 1 $5,000.00 5,000.00$

PAY ITEM
NUMBER DESCRIPTION UNIT

Plan
Quantity

Total
Quantity Unit Cost Total Cost

6
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JJM DATE: OF
PWO DATE:

Project: Heater's Pond Dam Alternatives Analysis
Borough of Ogdensburg, Sussex County, New Jersey

BY:
CHKD. BY:

SHEET NO.

SUBJECT:

6/1/2015

CONCEPT COST ESTIMATE

CHERRY, WEBER & ASSOCIATES, P.C.
CONSULTING ENGINEERS - PLANNERS

Date Printed:

JOB NO. NJ-SU-O-104

Alternative No.: 1 - Armor Existing Dam and Repair Spillway with Reinforced Concrete

Contingency & Escalation:
TOTAL

CALL

14 FISH SALVAGE OPERATIONS L.S. 1 1 $5,000.00 5,000.00$

SUBTOTAL ITEMS 431,960.00$
-$
-$

23 FLARED GUIDE RAIL TERMINAL UNIT 2 2 $2,500.00 5,000.00$
24 COFFERDAM / DEWATERING L.S. 1

22 BEAM GUIDE RAIL L.F. 50 50 $30.00 1,500.00$

20 REINFORCED CONCRETE C.Y. 360 360 $475.00 171,000.00$
21 RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y.

19 HOT MIX ASPHALT 9.5M64 SURFACE COURSE TON 10 10 $125.00 1,250.00$
18 HOT MIX ASPHALT 19M64 BASE COURSE TON 20 20 $120.00 2,400.00$
17 DENSE-GRADED AGGREGATE BASE COURSE, 6" THICK S.Y. 55 55 $15.00 825.00$

15 DRAINAGE LAYER C.Y. 240 240 $40.00 9,600.00$

13 EXCAVATION, UNCLASSIFIED C.Y. 923 923 $35.00 32,305.00$
12 CLEARING SITE L.S. 1 1 $15,000.00 15,000.00$
11 FINAL CLEANUP L.S. 1 1 $5,000.00 5,000.00$

2 MOBILIZATION / DEMOBILIZATION L.S. 1 1 $36,400.00 36,400.00$

4 HAYBALE UNIT 25

PAY ITEM
NUMBER DESCRIPTION UNIT

Plan
Quantity

Total
Quantity Unit Cost Total Cost

3 SILT FENCE L.F. 500 500 $8.00 4,000.00$

ITEMS
1 PERFORMANCE BOND AND PAYMENT BOND L.S. 1 1 $7,300.00 7,300.00$

25 $30.00 750.00$
5 CONSTRUCTION DRIVEWAY TON 54 54 $75.00 4,050.00$
6 BREAKAWAY BARRICADE UNIT 10 10 $125.00 1,250.00$
7 DRUM UNIT 25 25 $50.00 1,250.00$

135 135 $18.00 2,430.00$
9 CONSTRUCTION BARRIER CURB L.F. 120 120 $75.00 9,000.00$

250 250 $125.00 31,250.00$

1 $25,000.00 25,000.00$
25 CONCRETE REPAIR, TYPE A S.F. 200 200 $80.00 16,000.00$

27 ALUMINUM STOP LOG ASSEMBLY L.S. 1 1 $10,000.00 10,000.00$
26 CONCRETE REPAIR, TYPE B S.F. 150 150 $110.00 16,500.00$

28 TOPSOILING, 4" THICK S.Y. 200 200 $5.50 1,100.00$
29 FERTILIZING AND SEEDING S.Y. 200 200 $2.50 500.00$
30 TOPSOIL STABILIZATION, TYPE 2 MAT S.Y. 200 200 $7.50 1,500.00$

16 8" PVC UNDERDRAIN L.F. 200 200 $40.00 8,000.00$

10 TRAFFIC DIRECTOR, FLAGGER HOUR 80 80 $85.00 6,800.00$

8 CONSTRUCTION SIGNS S.F.

475,000.00$

10% 43,196.00$
475,156.00$
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JJM DATE: OF
PWO DATE:

Project: Heater's Pond Dam Alternatives Analysis
Borough of Ogdensburg, Sussex County, New Jersey

Alternative No.: 2 - Lower and Armor Portion of the Existing Dam with Grouted Riprap, Repair Spillway

Contingency & Escalation:
TOTAL

CALL

10% 39,903.50$
438,938.50$
439,000.00$

28
29 TOPSOILING, 4" THICK

FERTILIZING AND SEEDING
S.Y.
S.Y.

200
200

200
20030

$8.00
$30.00

$125.00

4,000.00$
750.00$

1,250.00$
$75.00 4,050.00$

$50.00
$18.00
$75.00 9,000.00$
$85.00 6,800.00$

500
25

10

500
25

10
25 25
135 135
120 120
80 80

54 54

RIPRAP SPILLWAY ELEVATION 957.25 SUBTOTAL ITEMS

1

TON

200

1,500.00$
$2,500.002

1263
200 $40.00

44,205.00$$35.00

$5,000.00 5,000.00$
L.S. 1 1

S.Y.

5,000.00$

-$
1,500.00$

55

1,250.00$

$15.0055

600

8,000.00$

825.00$

33,400.00$

15,000.00$

Total Cost

6,700.00$

1,250.00$
2,430.00$

$7.50

$120.00

$30.00

$125.00
2,400.00$

$175.00 105,000.00$

399,035.00$

$5.50
$2.50

1,100.00$
500.00$

BEAM GUIDE RAIL
24
23

10
HOT MIX ASPHALT 19M64 BASE COURSE TON

20 GROUTED RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15"

FLARED GUIDE RAIL TERMINAL

31 TOPSOIL STABILIZATION, TYPE 2 MAT

18
19

L.F. 50

S.Y. 200

26 CONCRETE REPAIR, TYPE A S.F. 200

BY:
CHKD. BY:

L.S.
1

1
MOBILIZATION / DEMOBILIZATION

SHEET NO.

1

SUBJECT:

ITEMS
PERFORMANCE BOND AND PAYMENT BOND

6/1/2015

UNIT

CONCEPT COST ESTIMATE

DESCRIPTION

CHERRY, WEBER & ASSOCIATES, P.C.
CONSULTING ENGINEERS - PLANNERS

Plan
Quantity

Date Printed:

JOB NO.

Unit Cost

NJ-SU-O-104

$6,700.00
$33,400.00

PAY ITEM
NUMBER

2
1

12 CLEARING SITE
11 FINAL CLEANUP

L.S.

Total
Quantity

1

$15,000.00
L.S. 1

3
4

6

SILT FENCE
HAYBALE

BREAKAWAY BARRICADE

L.F.
UNIT

UNIT

17

15 DRAINAGE LAYER

7 DRUM UNIT
8 CONSTRUCTION SIGNS S.F.
9 CONSTRUCTION BARRIER CURB L.F.
10 TRAFFIC DIRECTOR, FLAGGER HOUR

5 CONSTRUCTION DRIVEWAY TON

20
10

14

20

C.Y.

HOT MIX ASPHALT 9.5M64 SURFACE COURSE

DENSE-GRADED AGGREGATE BASE COURSE, 6" THICK

EXCAVATION, UNCLASSIFIED 1263
200

S.Y.

C.Y.

50
2UNIT

600

27 CONCRETE REPAIR, TYPE B S.F. 150 150 $110.00 16,500.00$

25 COFFERDAM / DEWATERING L.S. 1 1 $25,000.00 25,000.00$

ALUMINUM STOP LOG ASSEMBLY L.S. 1 1 $10,000.00 10,000.00$

200 $80.00 16,000.00$

21 RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y. 245 245 $125.00 30,625.00$
22 C.Y. 70 70 $400.00 28,000.00$CONCRETE CUTOFF WALLS

16 8" PVC UNDERDRAIN L.F. 200 200 $35.00 7,000.00$

13 FISH SALVAGE OPERATIONS L.S. 1 1 $5,000.00 5,000.00$

 4:24 PM 6/1/2015

polieman
Typewritten Text
C-4

polieman
Typewritten Text
C-10



JJM DATE: OF
PWO DATE:

Project: Heater's Pond Dam Alternatives Analysis
Borough of Ogdensburg, Sussex County, New Jersey

Alternative No.: 2 - Lower and Armor Portion of the Existing Dam with Roller Compacted Concrete, Repair Spillway

Contingency & Escalation:
TOTAL

CALL

10% 43,097.50$
474,072.50$
474,000.00$

430,975.00$

S.Y. 200 200 $2.50 500.00$
31 TOPSOIL STABILIZATION, TYPE 2 MAT S.Y. 200 200 $7.50 1,500.00$

UNIT

10,000.00$
29 TOPSOILING, 4" THICK S.Y. 200 200 $5.50 1,100.00$

27 CONCRETE REPAIR, TYPE B S.F. 150 150 $110.00 16,500.00$

15 DRAINAGE LAYER

20
10

14

20

11 FINAL CLEANUP

670
TON

5517

9,000.00$
10 TRAFFIC DIRECTOR, FLAGGER HOUR 80 80 $85.00 6,800.00$

2
1

12 CLEARING SITE

8 CONSTRUCTION SIGNS S.F. 135 135 $18.00 2,430.00$
7 DRUM UNIT 25

9 CONSTRUCTION BARRIER CURB L.F.

1L.S.

5 CONSTRUCTION DRIVEWAY TON 54
6 BREAKAWAY BARRICADE UNIT 10

MOBILIZATION / DEMOBILIZATION
3 SILT FENCE L.F. 500
4

120 120 $75.00

SHEET NO.

1
$36,300.00

$30.00 750.00$
54 $75.00 4,050.00$
10 $125.00 1,250.00$

7,300.00$

Unit Cost

500 $8.00 4,000.00$
HAYBALE UNIT 25 25

SUBJECT:

ITEMS
PERFORMANCE BOND AND PAYMENT BOND

6/1/2015

UNIT

CONCEPT COST ESTIMATE

DESCRIPTION

CHERRY, WEBER & ASSOCIATES, P.C.
CONSULTING ENGINEERS - PLANNERS

Plan

Date Printed:

Total Cost

JOB NO.
BY:

CHKD. BY:

L.S.

NJ-SU-O-104

Total

1

PAY ITEM

BEAM GUIDE RAIL $30.00

$200.0020
10

C.Y.

L.F. 50

670
21 RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y. 250

26 CONCRETE REPAIR, TYPE A S.F. 200

28

1

HOT MIX ASPHALT 9.5M64 SURFACE COURSE

24
23

$15.0055

50
2

$125.00 31,250.00$

1,500.00$

250

SPILLWAY ELEVATION 957.25 SUBTOTAL ITEMS

18
19

ALUMINUM STOP LOG ASSEMBLY L.S. 1

30 FERTILIZING AND SEEDING

FLARED GUIDE RAIL TERMINAL
25 COFFERDAM / DEWATERING L.S.

$2,500.002

L.S. 1

1292

134,000.00$
$125.00

2,400.00$

45,220.00$$35.00EXCAVATION, UNCLASSIFIED
8,800.00$220 $40.00220

S.Y.

C.Y.
C.Y.

5,000.00$
L.S. 1 1 $15,000.00

36,300.00$

$5,000.00

$7,300.00
1

1292

15,000.00$
1

25 $50.00 1,250.00$

5,000.00$

-$
-$

1 $25,000.00 25,000.00$

1 $10,000.00

200 $80.00 16,000.00$

16 8" PVC UNDERDRAIN L.F. 200 200 $40.00 8,000.00$

22

825.00$

1,250.00$
$120.00HOT MIX ASPHALT 19M64 BASE COURSE TON

ROLLER-COMPACTED CONCRETE (RCC)

DENSE-GRADED AGGREGATE BASE COURSE, 6" THICK

CONCRETE CUTOFF WALLS C.Y. 60 60 $400.00 24,000.00$

13 FISH SALVAGE OPERATIONS L.S. 1 1 $5,000.00 5,000.00$
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JJM DATE: OF
PWO DATE:

Project: Heater's Pond Dam Alternatives Analysis
Borough of Ogdensburg, Sussex County, New Jersey

Alternative No.: 2 - Lower and Armor Portion of the Existing Dam with Reinforced Concrete, Repair Spillway

Contingency & Escalation:
TOTAL

CALL

13 FISH SALVAGE OPERATIONS L.S. 1 1 $5,000.00 5,000.00$

SPILLWAY ELEVATION 957.25 SUBTOTAL ITEMS

2

55

984

1,250.00$

240 $40.00

$15.00

358
$125.00 31,250.00$

5,000.00$

-$

$110.00
$10,000.00

$5.50
$2.50
$7.50

16,500.00$
10,000.00$

1,100.00$
500.00$

1,500.00$

$2,500.00

9,600.00$

825.00$

36,500.00$

5,000.00$
15,000.00$

34,440.00$

4,000.00$
750.00$

4,050.00$

$35.00

55
$120.00

$30.00

$475.00
$125.00

2,400.00$

358 170,050.00$

433,245.00$

984

50
2

250
1,500.00$

20

FLARED GUIDE RAIL TERMINAL

18
19

REINFORCED CONCRETE C.Y.
21 RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y.

BEAM GUIDE RAIL
23
22 L.F.

UNIT

TON

BY:
CHKD. BY:

L.S.
1

1
MOBILIZATION / DEMOBILIZATION

SHEET NO.

1

SUBJECT:

ITEMS
PERFORMANCE BOND AND PAYMENT BOND

6/1/2015

UNIT

CONCEPT COST ESTIMATE

DESCRIPTION

CHERRY, WEBER & ASSOCIATES, P.C.
CONSULTING ENGINEERS - PLANNERS

Plan
Quantity

Date Printed:

Total Cost

JOB NO.

7,300.00$

Unit Cost

NJ-SU-O-104

$7,300.00
$36,500.00

PAY ITEM
NUMBER

2
1

12 CLEARING SITE
11 FINAL CLEANUP

L.S.

Total
Quantity

1

1

SILT FENCE
HAYBALE
CONSTRUCTION DRIVEWAY
BREAKAWAY BARRICADE
DRUM
CONSTRUCTION SIGNS
CONSTRUCTION BARRIER CURB
TRAFFIC DIRECTOR, FLAGGER

3
4
5
6
7
8
9

$5,000.00
L.S. 1 1 $15,000.00
L.S. 1

17

15 DRAINAGE LAYER

20
10

14

20

C.Y.

HOT MIX ASPHALT 9.5M64 SURFACE COURSE

DENSE-GRADED AGGREGATE BASE COURSE, 6" THICK

EXCAVATION, UNCLASSIFIED
240

S.Y.

C.Y.

10
HOT MIX ASPHALT 19M64 BASE COURSE TON

16 8" PVC UNDERDRAIN L.F. 200

10

L.F.
UNIT
TON
UNIT
UNIT
S.F.
L.F.

HOUR 8080

$8.00
$30.00
$75.00
$125.00
$50.00
$18.00
$75.00
$85.00

500
25
54
10
25
135
120

500
25
54
10
25

135
120

1,250.00$
1,250.00$
2,430.00$
9,000.00$
6,800.00$

24
25

COFFERDAM / DEWATERING
CONCRETE REPAIR, TYPE A

1
200

$25,000.00
$80.00

25,000.00$
16,000.00$

L.S.
S.F.
S.F.
L.S.
S.Y.
S.Y.
S.Y.

250

1
200

50

150
1

200
200
200

150
1

200
200
200

26
27
28
29
30

CONCRETE REPAIR, TYPE B
ALUMINUM STOP LOG ASSEMBLY
TOPSOILING, 4" THICK
FERTILIZING AND SEEDING
TOPSOIL STABILIZATION, TYPE 2 MAT

200 $40.00 8,000.00$

10% 43,324.50$
476,569.50$
477,000.00$
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JJM DATE: OF
PWO DATE:

Project: Heater's Pond Dam Alternatives Analysis
Borough of Ogdensburg, Sussex County, New Jersey

BY:
CHKD. BY:

SHEET NO.

SUBJECT:

6/1/2015

CONCEPT COST ESTIMATE

CHERRY, WEBER & ASSOCIATES, P.C.
CONSULTING ENGINEERS - PLANNERS

Date Printed:

JOB NO. NJ-SU-O-104

Alternative No.: 3 - Lower and Armor Portion of the Existing Dam with Grouted Riprap, Repair Spillway, Permanently Lower Pond Elevation

Contingency & Escalation:
TOTAL

CALL

10% 40,048.50$
440,533.50$
441,000.00$

4,000.00$
750.00$

4,050.00$
1,250.00$

30 FERTILIZING AND SEEDING S.Y. 200 200 $2.50 500.00$

28 ALUMINUM STOP LOG ASSEMBLY L.S. 1 1 $10,000.00 10,000.00$

25 COFFERDAM / DEWATERING L.S. 1 1 $25,000.00 25,000.00$

1,250.00$
2,430.00$
9,000.00$
6,800.00$

500
25
54
10
25
135
120
80

$8.00
$30.00
$75.00
$125.00
$50.00
$18.00
$75.00
$85.00

L.F.
UNIT
TON
UNIT
UNIT
S.F.
L.F.

HOUR

500
25
54
10
25
135
120
80

7
8
9
10

SILT FENCE
HAYBALE
CONSTRUCTION DRIVEWAY
BREAKAWAY BARRICADE
DRUM
CONSTRUCTION SIGNS
CONSTRUCTION BARRIER CURB
TRAFFIC DIRECTOR, FLAGGER

400,485.00$RIPRAP SPILLWAY ELEVATION 955.75 SUBTOTAL ITEMS
-$

31 TOPSOIL STABILIZATION, TYPE 2 MAT S.Y. 200 200 $7.50 1,500.00$

24 FLARED GUIDE RAIL TERMINAL UNIT 2 2 $2,500.00 5,000.00$

26 CONCRETE REPAIR, TYPE A S.F. 200 200 $80.00 16,000.00$
27 CONCRETE REPAIR, TYPE B S.F. 150

23 BEAM GUIDE RAIL L.F. 50 50 $30.00 1,500.00$

20 GROUTED RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y. 600 600 $175.00 105,000.00$
21 RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y. 245

19 HOT MIX ASPHALT 9.5M64 SURFACE COURSE TON 10 10 $125.00 1,250.00$
18 HOT MIX ASPHALT 19M64 BASE COURSE TON 20 20 $120.00 2,400.00$
17 DENSE-GRADED AGGREGATE BASE COURSE, 6" THICK S.Y. 55 55 $15.00 825.00$

15 DRAINAGE LAYER C.Y. 150 150 $40.00 6,000.00$
16 8" PVC UNDERDRAIN L.F. 200

14 EXCAVATION, UNCLASSIFIED C.Y. 1353 1353 $35.00 47,355.00$

12 CLEARING SITE L.S. 1 1 $15,000.00 15,000.00$
13 FISH SALVAGE OPERATIONS L.S. 1

11 FINAL CLEANUP L.S. 1 1 $5,000.00 5,000.00$

2 MOBILIZATION / DEMOBILIZATION L.S. 1 1 $33,600.00 33,600.00$
3
4
5
6

ITEMS
1 PERFORMANCE BOND AND PAYMENT BOND L.S. 1 1 $6,800.00 6,800.00$

PAY ITEM
NUMBER DESCRIPTION UNIT

Plan
Quantity

Total
Quantity Unit Cost Total Cost

22 CONCRETE CUTOFF WALLS C.Y. 70 70 $400.00 28,000.00$

150 $110.00 16,500.00$

29 TOPSOILING, 4" THICK S.Y. 200 $5.50 1,100.00$

1 $5,000.00 5,000.00$

200 $35.00 7,000.00$

245 $125.00 30,625.00$

200
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JJM DATE: OF
PWO DATE:

Project: Heater's Pond Dam Alternatives Analysis
Borough of Ogdensburg, Sussex County, New Jersey

SHEET NO.

SUBJECT:

6/1/2015

CONCEPT COST ESTIMATE

CHERRY, WEBER & ASSOCIATES, P.C.
CONSULTING ENGINEERS - PLANNERS

Date Printed:

JOB NO.
BY:

CHKD. BY: NJ-SU-O-104

Alternative No.: 3 - Lower and Armor Portion of the Existing Dam with Roller Compacted Concrete, Repair Spillway, Permanently Lower Pond Elevation

Contingency & Escalation:
TOTAL

CALL

10% 42,173.50$
463,908.50$
464,000.00$

5,000.00$

31 TOPSOIL STABILIZATION, TYPE 2 MAT S.Y. 200 200 $7.50 1,500.00$

29 TOPSOILING, 4" THICK S.Y. 200 200 $5.50 1,100.00$
30 FERTILIZING AND SEEDING S.Y. 200 200 $2.50 500.00$

28 ALUMINUM STOP LOG ASSEMBLY L.S. 1 1 $10,000.00 10,000.00$
27 CONCRETE REPAIR, TYPE B S.F. 150 150 $110.00 16,500.00$

25,000.00$
26 CONCRETE REPAIR, TYPE A S.F. 200 200 $80.00 16,000.00$
25 COFFERDAM / DEWATERING L.S. 1

10 TRAFFIC DIRECTOR, FLAGGER HOUR 80 80 $85.00 6,800.00$

21 RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y. 250 250 $125.00 31,250.00$

200 $40.00 8,000.00$

1 $5,000.00

8 CONSTRUCTION SIGNS S.F. 135 135 $18.00 2,430.00$
9 CONSTRUCTION BARRIER CURB L.F. 120 120 $75.00 9,000.00$

6 BREAKAWAY BARRICADE UNIT 10 10 $125.00 1,250.00$
7 DRUM UNIT 25 25 $50.00 1,250.00$

25 $30.00 750.00$
5 CONSTRUCTION DRIVEWAY TON 54 54 $75.00 4,050.00$

3 SILT FENCE L.F. 500 500 $8.00 4,000.00$

DESCRIPTION UNIT
Plan

Quantity
Total

Quantity Unit Cost

1 1 $7,100.00 7,100.00$
ITEMS

PAY ITEM
NUMBER Total Cost

11 FINAL CLEANUP L.S. 1 1 $5,000.00 5,000.00$

2 MOBILIZATION / DEMOBILIZATION L.S. 1 1 $35,500.00 35,500.00$

4 HAYBALE UNIT 25

14 EXCAVATION, UNCLASSIFIED C.Y. 1218 1218 $35.00 42,630.00$

12 CLEARING SITE L.S. 1 1 $15,000.00 15,000.00$
13 FISH SALVAGE OPERATIONS L.S. 1

17 DENSE-GRADED AGGREGATE BASE COURSE, 6" THICK S.Y. 55 55 $15.00 825.00$

15 DRAINAGE LAYER C.Y. 210 210 $40.00 8,400.00$
16 8" PVC UNDERDRAIN L.F. 200

19 HOT MIX ASPHALT 9.5M64 SURFACE COURSE TON 10 10 $125.00 1,250.00$
18 HOT MIX ASPHALT 19M64 BASE COURSE TON 20 20 $120.00 2,400.00$

20 ROLLER-COMPACTED CONCRETE (RCC) C.Y. 630 630 $200.00 126,000.00$

23 BEAM GUIDE RAIL L.F. 50 50 $85.00 4,250.00$
22 CONCRETE CUTOFF WALLS

1 PERFORMANCE BOND AND PAYMENT BOND L.S.

SPILLWAY ELEVATION 955.75 SUBTOTAL ITEMS 421,735.00$
-$

24 FLARED GUIDE RAIL TERMINAL UNIT 2 2 $2,500.00

C.Y. 60 60 $400.00 24,000.00$

5,000.00$
1 $25,000.00
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JJM DATE: OF
PWO DATE:

Project: Heater's Pond Dam Alternatives Analysis
Borough of Ogdensburg, Sussex County, New Jersey

BY:
CHKD. BY:

SHEET NO.

SUBJECT:

6/1/2015

CONCEPT COST ESTIMATE

CHERRY, WEBER & ASSOCIATES, P.C.
CONSULTING ENGINEERS - PLANNERS

Date Printed:

JOB NO. NJ-SU-O-104

Alternative No.: 3 - Lower and Armor Portion of the Existing Dam with Reinforced Concrete, Repair Spillway, Permanently Lower Pond Elevation

Contingency & Escalation:
TOTAL

CALL

13 FISH SALVAGE OPERATIONS L.S. 1 1 $5,000.00 5,000.00$

L.F. 50 50 $30.00 1,500.00$

SPILLWAY ELEVATION 955.75 SUBTOTAL ITEMS 435,450.00$
-$

20 REINFORCED CONCRETE C.Y. 356 356 $475.00 169,100.00$
19 HOT MIX ASPHALT 9.5M64 SURFACE COURSE TON 10 10 $125.00 1,250.00$
18 HOT MIX ASPHALT 19M64 BASE COURSE TON 20 20 $120.00 2,400.00$
17 DENSE-GRADED AGGREGATE BASE COURSE, 6" THICK S.Y. 55 55 $15.00 825.00$

15 DRAINAGE LAYER C.Y. 230 230 $40.00 9,200.00$
14 EXCAVATION, UNCLASSIFIED C.Y. 1077 1077 $35.00 37,695.00$

12 CLEARING SITE L.S. 1 1 $15,000.00 15,000.00$
11 FINAL CLEANUP L.S. 1 1 $5,000.00 5,000.00$

2 L.S. 1 1 $36,700.00 36,700.00$MOBILIZATION / DEMOBILIZATION

ITEMS
1 PERFORMANCE BOND AND PAYMENT BOND L.S. 1 1

PAY ITEM
NUMBER DESCRIPTION UNIT

Plan
Quantity

Total
Quantity Unit Cost Total Cost

$7,400.00 7,400.00$

3 SILT FENCE L.F. 500 500 $8.00 4,000.00$
4 HAYBALE UNIT 25 25 $30.00 750.00$
5 CONSTRUCTION DRIVEWAY TON 54 54 $75.00 4,050.00$
6 BREAKAWAY BARRICADE UNIT 10 10 $125.00 1,250.00$
7 DRUM UNIT 25 25 $50.00 1,250.00$
8 CONSTRUCTION SIGNS S.F. 135 135 $18.00 2,430.00$
9 CONSTRUCTION BARRIER CURB L.F. 120 120 $75.00 9,000.00$
10 TRAFFIC DIRECTOR, FLAGGER HOUR 80 80 $85.00 6,800.00$

21 RIPRAP SLOPE PROTECTION, 30" THICK, D50 = 15" S.Y. 250 250 $125.00 31,250.00$

16 8" PVC UNDERDRAIN L.F. 200 200 $40.00 8,000.00$

24 COFFERDAM / DEWATERING L.S. 1 1 $25,000.00 25,000.00$
23 FLARED GUIDE RAIL TERMINAL UNIT 2 2 $2,500.00 5,000.00$
22 BEAM GUIDE RAIL

26 CONCRETE REPAIR, TYPE B S.F. 150 150 $110.00 16,500.00$
25 CONCRETE REPAIR, TYPE A S.F. 200 200 $80.00 16,000.00$

28 TOPSOILING, 4" THICK S.Y. 200 200 $5.50 1,100.00$
27 ALUMINUM STOP LOG ASSEMBLY L.S. 1 1 $10,000.00 10,000.00$

29 FERTILIZING AND SEEDING S.Y. 200 200 $2.50 500.00$
30 TOPSOIL STABILIZATION, TYPE 2 MAT S.Y. 200 200 $7.50 1,500.00$

10% 43,545.00$
478,995.00$
479,000.00$
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JJM DATE: OF
PWO DATE:

Project: Heater's Pond Dam Alternatives Analysis
Borough of Ogdensburg, Sussex County, New Jersey

Alternative No.: 4 - Removal of Dam

Contingency & Escalation:
TOTAL

CALL

10% 16,829.50$
185,124.50$
185,000.00$

L.S. 1 1

S.Y.
S.Y.

179
179

179
179

$8.00
$2.50

1,432.00$
448.00$

-$
1,790.00$

$15.00
$35.00

$5,000.00 5,000.00$

$150.00 29,250.00$

1,250.00$

$65,000.00

50
2

55

195 195

825.00$

8,300.00$

65,000.00$

Total Cost

6,720.00$

2,100.00$

4,000.00$
750.00$

$10.00

$120.00

$85.00
$125.00

2,400.00$

168,295.00$

5,000.00$

SUBTOTAL ITEMS

UNIT

TON

179

4,250.00$
$2,500.002

BEAM GUIDE RAIL
19
18

10
HOT MIX ASPHALT 19M64 BASE COURSE TON

FLARED GUIDE RAIL TERMINAL

23 TOPSOIL STABILIZATION, TYPE 2 MAT

16
17

L.F. 50

S.Y. 179

21
22

TOPSOILING, 6" THICK
FERTILIZING AND SEEDING

STREAM STABILIZATION (PARTIALLY GROUTED RIPRAP 2' BELOW STREAMBED) S.Y.20

BY:
CHKD. BY:

L.S.
1

1
MOBILIZATION / DEMOBILIZATION

SHEET NO.

1

SUBJECT:

ITEMS
PERFORMANCE BOND AND PAYMENT BOND

6/1/2015

UNIT

CONCEPT COST ESTIMATE

DESCRIPTION

CHERRY, WEBER & ASSOCIATES, P.C.
CONSULTING ENGINEERS - PLANNERS

Plan
Quantity

Date Printed:

JOB NO.

500 $8.00
4 HAYBALE UNIT 25 25

NJ-SU-O-104

$2,100.00
$8,300.00

PAY ITEM
NUMBER

2
1

L.S.

Total
Quantity

1

Unit Cost

15
20
10

14

20
HOT MIX ASPHALT 9.5M64 SURFACE COURSE

DENSE-GRADED AGGREGATE BASE COURSE, 6" THICK
EXCAVATION, UNCLASSIFIED 192

S.Y.
C.Y. 192

55

$30.00
5 CONSTRUCTION DRIVEWAY

3 SILT FENCE L.F. 500

TON 54 54 $75.00 4,050.00$
6 BREAKAWAY BARRICADE UNIT 10 10 $125.00 1,250.00$
7 DRUM UNIT 25 25 $50.00 1,250.00$
8 CONSTRUCTION SIGNS S.F. 135 135 $18.00 2,430.00$
9 CONSTRUCTION BARRIER CURB L.F. 120 120 $75.00 9,000.00$

13 FISH SALVAGE OPERATIONS L.S. 1 1 $5,000.00 5,000.00$

10 TRAFFIC DIRECTOR, FLAGGER HOUR 80 80 $85.00 6,800.00$

12 CLEARING SITE (INCLUDES CONCRETE REMOVAL)
11 FINAL CLEANUP L.S. 1 1
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