23318 Cedar Lane - Georgetown, DE 19947 - 302.864.8825
info@beaconengineeringlic.com

October 3, 2023

Town of Dewey Beach
105 Rodney Avenue
Dewey Beach, Delaware 19971

Attn:  Mr. Bill Zolper, Town Manager

Re: Read Avenue Drainage Improvements — Letter Report
Town of Dewey Beach, Lewes & Rehoboth Hundred
Sussex County, Delaware
Project No. DEWO01-01(1)

Dear Bill:

Thank you for meeting with me on September 7 and September 27* to review the lingering
flooding conditions that occur at the west end of Read Avenue. Briefly, this area is subject to a
myriad of site specific conditions that result in frequent flooding which, in several recent instances,
forced the closure of Coastal Highway. Despite significant financial effort by the Town, a reliable
solution has not been implemented. The purpose of this letter report would be to provide a brief
explanation of our observations and provide an implementation program with opinions of probable
cost for your consideration.

According to the 2013 Stormwater Master Plan, the Read Avenue Watershed consists of
approximately 20.5 acres of land. Refer to Exhibit . The Master Plan further published that the
stormwater culverts along Read Avenue, west of Coastal Highway, range in size from 15" — 24"
diameter. A new outfall was constructed in collaboration with the Center for Inland Bays which
consists of triple 36” diameter culverts. Though the outfall was constructed with in-line check
valves, all three valves were removed because the shifting sands in this part of Rehoboth Bay
reportedly blocked the valves which prevented proper and reliable operation. Further, the
installed location of these valves was not conducive to performing maintenance to keep the valves
in a serviceable condition. During several observations by Town Staff, the southernmost valve
appeared to be the only consistently functioning valve. Refer to an EagleView Aerial photo, Exhibit
11, that appears to have been captured during an April 2021 low tide event where a plunge pool
appears to have formed down slope of the southerly culvert. The appearance of a plunge pool
suggests that tidewater and stormwater are likely flowing through this culvert.

Though a detailed stormwater analysis is not part of this evaluation, a crude, order-of-magnitude
runoff estimate was prepared for this watershed using the USGS Streamstats web application to
understand the order of magnitude of runoff that may reach this outfall. The results of that
analysis are enclosed in Exhibit lll. Both Sussex County and DelDOT standards for stormwater
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conveyance require stormwater collection systems be designed to convey the 10-year peak runoff
rate. The Streamstats resulting 10-year rate is approximated to be 20.6 cfs. Putting this rate into
perspective, a single 36” diameter culvert would be capable of conveying this rate, flowing full,
under gravity flow conditions. Therefore, it seems reasonable that only 1 check valve would
reliably function which is in harmony with your observations and recently collected aerial imagery.

During our site meetings, it was requested that multiple options be considered. We discussed the
following:

e Installation of an outfall structure with a weir set at an elevation that would prevent a
normal high tide from backing up into the system, yet allow stormwater runoff to overflow
the weir

e Installation of a reliable backwater valve style to replace the in-line check valve

e Installation of a pump system to manage runoff during periods of high tide

o Extend the 36” diameter culverts to reach deeper water to minimize siltation of the outfall

Outfall Structure with Internal Weir: This option was eliminated from consideration because the
normal full moon high tide elevation of 2.5 is 1.3 feet above the rim elevation of inlet RE-10.

Backwater Valve: Several backwater valve styles are presently on the market and are
manufactured using several different materials. Given the marine environment at this location,
corrosion resistant materials are desired. Two styles of backwater valves, flap valves and in-line
valves, would be recommended in this location, and each have advantages and disadvantages.
Refer to product literature found in Exhibit IV.

Flap Valves are essentially a hinged plate that seal against a seat when a seating head is applied.
These valves are generally more effective when higher seating and unseating heads are applied. In
lower head conditions such as those that are present at this location, flap valves have difficulty
sealing properly and tend to leak. Flap valves also require maintenance to ensure that the valve is
not blocked by sedimentation or debris on either side of the valve.

Though in-line valves require less head to form a water tight seal, they can also be subject to
maintenance to remove debris that are trapped behind the valve. Certain in-line valves have been
reported to be subject to sedimentation preventing in-line valves from opening; however, the in-
line valve provided in Exhibit IV is reported to scour sediment from the seat when as little as 1 inch
of differential pressure is applied. In practice, at least 6 inches of differential pressure is desired to
develop the scour velocity needed for this valve to self-clean downstream sediment from the valve
seat.
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Regardless of the style backwater valve to be installed, this type of device would prevent
stormwater runoff during high tide events. Therefore, on-street flooding would not be mitigated
until the high tide ebbs.

Pump System: Installation of a pump at the outfall structure in tandem with a backwater valve
would be an effective solution that would allow street flooding to be mitigated in a reasonable time
period, regardless of the tide cycle, storm surge, etc. In particular, Dewey Beach already has an
effective pump system elsewhere in its collection system, and this solution is a proven technology.

Culvert Extension: Though it may be technically feasible to extend the outfall farther into the Bay,
this option was not considered in this report because of the cost associated with extending the
culverts. The existing culverts are corrugated HDPE, and it would be a reasonable assessment to
use HDPE to extend the culverts. However, HDPE is a buoyant material, therefore, the pipe would
require anchoring at regular intervals using pile bents.

Recommendations

Given the estimated peak runoff rate and the cost of implementation, Beacon recommends a step-
wise solution be implemented such that infrastructure is field tested and verified by repeated
success through multiple tide cycles and precipitation events. Beacon also recommends that an
HDPE flap valve or a Tideflex Checkmate In-Line check valve be deployed. Subject to final design
and confirmation of the analysis prepared by others to develop the methodology that 3, 36”
culverts are warranted at this location, Beacon recommends that only 1 culvert remain open for
conveyance of stormwater runoff.

Step 1: Remove the flared end sections and safety grates and install 1 flap valve and seal off the
other 2 outfall culverts using HDPE caps at an estimated cost of $44,300.  If a bubble tight seal is
desired, then an in-line valve at an estimated cost of $52,000 should be considered.

Step 2: If the sedimentation issue is not mitigated by forcing all runoff through 1 culvert, install a
gabion wall across the mouth of the rip-rap basin and increase the plunge pool depth at an
approximate additional cost of $26,700.

Step 3: If trapped stormwater runoff does not dissipate within an acceptable period resulting from
extended periods of storm surge, install 1, 4” non-clog submersible pump in the last structure at
an approximate additional cost of $49,300.
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Therefore, the stepwise solution recommended by Beacon would range in cost between $44,300
and $128,000 depending upon which valve solution is implemented, whether sedimentation
continues to be a maintenance issue, and whether dewatering of floodwaters following a rain event
is desired. Following your review, please call with any questions.

Respectfully submitted,

T el
Robert J. Palmzﬂ’.E.
President | Senjor Engi

Enclosures




Engineering Fee Breakdown

E Project: Read Ave Outfall Improvements
‘ ON Subject: i i
Date: ised:

10/23/2023 Revised

,;..C.E.'ic INE EBI ITJWG e Project Number: DEWO01-01(1) Revised:
Phonc: 102 864 8825 | Email: Irwbmﬂmw piic com Tax Map:
Option 1 - HDPE Flap Valve
Engineering
Base Bidding Construction . Included in
Step Estimate Services  Administration Inspection Total Base
Estimate
1% 44,300 § 4,400 $ 4800 $ 1,300 $ 54,800 $ 4,600
2% 26,700 $ 1,300 $ 28,000 $ 2,100
3% 49,300 $ 2,600 $ 51,900 $ 5,100
Totals $ 120,300 $ 4,400 $ 4,800 $ 5,200 | $ 134,700 $ 11,800
Grand Total
Option 1
Add Per
Valve $ 17,825 $ 1,500 $ 650 $ 19,975
Option 2 - In-Line Check Valve
Engineering
Base Bidding Construction . Included in
Step Estimate Services  Administration Inspection Total Base
Estimate
1% 52,000 $ 4,400 $ 4,800 $ 1,300 $ 62,500 $ 5,400
2% 26,700 $ 1,300 $ 28,000 $ 2,100
3% 49,300 $ 2,600 $ 51,900 $ 5,100
Totals $ 128,000 $ 4,400 $ 4,800 $ 5,200 | $ 142,400 $ 12,600
Grand Total
Option 2
Add Per
Valve $ 22,925 $ 1,500 $ 650 $ 25,075

l1of1




EXHIBIT |

READ DRRINAGE BASIN LOCRTION MAP

4-2 Schedule of Existing Elements

LARGEST | o RIM ';m‘f‘s.; INV OUT
NAME | CONDITION PlglilN outom | ELEV- | NELev. | ELEV.
(FT) (FT) (FT)
MC-1 CLEAN - 15 RCP 3.89 - 1.64
MC-2 CLEAN - 15 RCP 375 = 185
MC-3  OBSTRUCTED - 24 RCP 342 . 1.22
BiC8  CLEAN erve  I5REP 3 15 188
RE-1  OBSTRUCTED - 18 RCP 3.59 - 1.37
RE2 CLEAN BRCP 24RCP 36y 084 044
RE-3 CLEAN 24RCP  24RCP 2.98 0.53 -0.64
RE-4 CLEAN R 18 RCP 4t 131 039
RE-5  INUNDATED 24RCP 18 RCP 3.6 -0.08 -0.19
RE-8  INUNDATED  18RCP  1SRCP 204 .46 040
RE-7 OBSTRUCTED - 15 RCP 1.54 - 0.07
RES  MNUNDATED  1BRCP  I5RGP. 106 437 .30
RE-9  OBSTRUCTED . 15 RCP 1.40 - -0.45
RE10  INUNDATED - 15RCP. 420 -. 287
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EXHIBIT 11l

StreamStats Report

Region ID: DE
Workspace ID: DE20231003221059730000
Clicked Point (Latitude, Longitude): 38.69153, -75.07741

Time: 2023-10-03 18:11:35 -0400
[er] 3
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General Disclaimers

Y Peak-Flow Statistics

Peak-Flow Statistics Parameters [DE Peakflow Coastal Plain 2022 5005]

Parameter Min Max
Pafmeter Parameter Name Value Units Mmit Mt
GR&%REA Besamgieaniame Yajuss Yoitse  biwit  himiy
BSLDEM3M Mean basin slope from 3 2.54  pHlgént 1.4 6.5

meter dem



fafemeter Parameter Name Value Units Mmit Mmit

GRfaren Besamgtenfiame Yilyse Yoitse  bigit  himit

BSLDEM3M Mean basin slope from 3 2.54 B'B'f%nt 1.4 6.5
meter dem

SOILA Percent Hydrologic Soil Type 0.5185 percent 0 82.4
A

Peak-Flow Statistics Disclaimers [DE Peakflow Coastal Plain 2022 5005}

Peak-Flow Statistics Flow Report [DE Peakflow Coastal Plain 2022 5005]

Statistic Value Unit

50-percent AEP flood 6.36 ft*3/s
20-percent AEP flood 13.8 ftA3/s
10-percent AEP flood 20.6 ft*3/s
4-percent AEP flood 31.4 ftA3/s
2-percent AEP flood 41 ft*3/s
1-percent AEP flood 52.3 ftA3/s
0.5-percent AEP flood 65.4 ft*3/s
0.2-percent AEP flood 85.7 ft*3/s

Peak-Flow Statistics Citations

John C. Hammond, Edward J. Doheny, Jonathan J.A. Dillow, Mark R. Nardi, Peter A.
Steeves, and Daniel L. Warner2021, Peak-Flow and Low-Flow Magnitude Estimates at
Defined Frequencies and Durations for Nontidal Streams in Delaware, U.S. Geological
Survey Scientific lvestigations Report 2022-5005 (
https://pubs.er.usgs.gov/publication/sir20225005)

¥ Low-Flow Statistics

Low-Flow Statistics Parameters [DE LowFlow Coastal Plain 2022 5005]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area square 2 104.3

Low-Flow Statistics Disclaimers [DE LowF stakRlain 2022 5005]




Low-Flow Statistics Disclaimers [DE LowF-szeBIain 2022 5005]

Low-Flow Statistics Flow Report [DE LowFlow Coastal Plain 2022 5005}

Statistic Value Unit

7 Day 2 Year Low Flow 0.0142 ftr3/s
7 Day 10 Year Low Flow 0.0039 ft*3/s
7 Day 20 Year Low Flow 0.00215 ftr3/s
14 Day 2 Year Low Flow 0.0169 ftr3/s
14 Day 10 Year Low Flow 0.0054 ft*3/s
14 Day 20 Year Low Flow 0.00323 ft*3/s
30 Day 2 Year Low Flow 0.0233 ft*3/s
30 Day 10 Year Low Flow 0.00827 ftr3/s
30 Day 20 Year Low Flow 0.00538 ftr3/s

Low-Flow Statistics Citations

John C. Hammond, Edward J. Doheny, Jonathan J.A. Dillow, Mark R. Nardi, Peter A.
Steeves, and Daniel L. Warner2021, Peak-Flow and Low-Flow Magnitude Estimates at
Defined Frequencies and Durations for Nontidal Streams in Delaware, U.S. Geological

Survey Scientific lvestigations Report 2022-5005 (
https://pubs.er.usgs.gov/publication/sir20225005)

¥ Bankfull Statistics

Bankfull Statistics Parameters [Atlantic Plain D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area - square miles 0.30888 1086.8715

Bankfull Statistics Parameters [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area - square miles 0.07722  §9927.7393

Bankfull Statistics Parameters {VA MD Coastal Plain bankfull SIR2007 5162]



Bankfull Statistics Parameters [VA MD Coastal Plain bankfull SIR2007 5162]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area - square miles 0.28 113

Bankfull Statistics Disclaimers [Atlantic Plain D Bieger 2015}



Parameter Code Parameter Name Value Units Min Limit Max Limit

-square miles 0.28 113

Bankfull Statistics Disclaimers [Atlantic Plain D Bieger 2015}

DRNAREA Drainage Area

Bankfull Statistics Flow Report [Atlantic Plain D Bieger 2015}

Statistic Value Unit
Bieger_D_channel_width 2.98 ft
Bieger_D_channel_depth 0.355 ft
Bieger_D_channel_cross_sectional_area 1.05 ftr2

Bankfull Statistics Disclaimers [USA Bieger 2015]

Bankfull Statistics Flow Report [USA Bieger 2015]

Statistic Value Unit
Bieger_USA_channel_width 3.72 ft
Bieger_USA_channel_depth 0.582 ft
Bieger_USA_channel_cross_sectional_area 2.7 ftr2

Bankfull Statistics Disclaimers [VA MD Coastal Plain bankfull SIR2007 5162]

Bankfull Statistics Flow Report [VA MD Coastal Plain bankfull SIR2007 5162]

Statistic Value Unit
Bankfull Width 3 ft
Bankfull Depth 0.45 ft
Bankfull Area 1.35 ftr2
Bankfull Streamflow 3.66 ftr3/s

Bankfull Statistics Flow Report [Area-Averaged]

Statistic Value Unit

Bieger_D_channel_width 2.98 ft



Bankfull Statistics Flow Report [Area-Averaged)]

Statistic Value Unit
Bieger_D_channel_width 2.98 ft
Bieger_D_channel_depth 0.355 ft
Bieger_D_channel_cross_sectional_area 1.05 ftr2
Bieger_USA_channel_width 3.72 ft
Bieger_USA_channel_depth 0.582 ft
Bieger_USA_channel_cross_sectional_area 2.7 ftr2
Bankfull Width 3 ft
Bankfull Depth 0.45 ft
Bankfull Area 1.35 ft+2
Bankfull Streamflow 3.66 ftr3/s

Bankfull Statistics Citations

Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015,
Development and Evaluation of Bankfull Hydraulic Geometry Relationships for the
Physiographic Regions of the United States, Publications from USDA-ARS / UNL

Faculty, 17p. (https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_
Krstolic, J.L., and Chaplin, J.J.2007, Bankfull regional curves for streams in the non-
urban, non-tidal Coastal Plain Physiographic Province, Virginia and Maryland: U.S.
Geological Survey Scientific Investigations Report 2007-5162, 48 p.
(https://pubs.usgs.gov/sir/2007/5162/pdf/SIR2007-5162.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality
standards relative to the purpose for which the data were collected. Although these data and associated metadata have
been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems,

nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the
software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to
further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the
functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,
the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages

resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not
imply endorsement by the U.S. Government.

Application Version: 4.17.0
StreamStats Services Version: 1.2.22
NSS Services Version: 2.2.1
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Red Valve
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Red Valve

“Rely on Red” for a Total System Solution to Your Water
and Wastewater Treatment Challenges

No other company can match Red Valve's “Total System Solution” for water and wastewater
treatment plants and municipal collection and distribution systems.

Since 1953, Red Valve has provided products for each phase of collection, distribution,
separation, aeration, treatment and final discharge. Our complete product line provides
customers with one source for on/off and control valves, check valves, pressure
measurement, expansion compensation, air diffusers and effluent diffusers. All Red
Valve products are designed to handle the rigors of handling raw sewage, sludge, scum
and grit with abrasion-resistant, non-clogging designs.

Contact us today for a free copy of our new “Total System Solution” brochure for Municipal
Collection and Distribution, or our comprehensive Valve Selection Guide for Wastewater
Treatment.



Project: Read Ave Outfall Improvements

) Subject: Option 1 - HDPE Flap Valve
. Date: 10/3/2023 Revised:
Project Number: DEWOT-01(1) Revised:

ENGINEERING!C

23318 Cedar Lane Grovgetown | Dolaware 19947 Tax Map:
Phone 302 804 8025  tmal: inks dhraconungnecringth « om

This option consists of removal and salvage to the Town of existing HDPE flared end sections
and split couplings, installation of 2 HDPE caps, and installation of 1 HDPE flap valve.

Add options

- Installation of additional valves if warranted to ensure storm convey

- Installation of a gabion wall to mitigate sand migration and maintain depth of plunge pool at
outfall

- Installation of 150 GPM pump and float control installed in last existing structure

[ item No. | Description |  Quantity | Unit | Cost/unit | Total Price |
1 Mobilization (Maximum 5% of Total Cost) 1 EA $1,600 $1,600
2 USA Waterworks 36" HDPE Flap Valve 1 EA $11,100 $11,100
3 36" HDPE End Cap & Split Coupling 2 EA $2,500 $5,000
4 Daily Labor Rate 2 DAY $3,800 $7,600
5 Dump Truck 2 DAY $665 $1,330
6 Excavator 2 DAY $1,700 $3,400
7 Pickup-Crew Truck 2 DAY $210 $420
8 FlatBed Trailer 2 DAY $350 $700

Total tems  $30,500
Engineering & Construction Admin  $4,600
Contractor Admin $3,100
Contingency $6,100
| Total Base Estimate  $44,300 |
| Add Option for Additional Valves (per Valve) $17,825 |

EXHIBIT V

l1of4



Project: Read Ave Outfall Improvements
Subject: Option 1 - HDPE Flap Valve

Project Number: DEWO01-01(1) Revised:
ENGINEERINGUC ) e
218 Uedir Lane  Georgrtown | Delware 19947 Tax Map:
Phone' 102 863 882%  Emal Infuipbraconcognecringlh i om
Gabion Wall Budget
[ item No. | Description |  Quantity | Unit | Cost/Unit | Total Price |
1 Mobilization (Maximum 5% of Total Cost) 1 EA $1,000 $1,000
2 Furnish & Install 54" x 36" Gabion Wall 12 SY $500 $6,000
3 Daily Labor Rate 2 DAY $3,800 $7,600
4 Dump Truck 2 DAY $665 $1,330
5 Excavator 2 DAY $1,700 $3,400
6 Pickup-Crew Truck 2 DAY $210 $420
7 FlatBed Trailer 2 DAY $350 $700
Total items  $20,500
Contractor Admin $2,100
Contingency $4,100
| Add Option for Gabion Wall $26,700 |
Float Controlled Sump Pump
[ ttem No. | Description |  Quantity | Unit | Cost/Unit | Total Price |
1 Mobilization (Maximum 5% of Total Cost) 1 EA $1,700 $1,700
2 150 gpm Non-Clog Submersible Pump 1 EA $6,500 $6,500
3 Float Control 1 LS $1,500 $1,500
4 Remove and Install New Structure Top Slab 1 LS $3,500 $3,500
5 Furnish & Install 4" PVC Force Main 40 LF $50 $2,000
6 Daily Labor Rate 4 DAY $3,800  $15,200
7 Dump Truck 1 DAY $665 $665
8 Excavator 1 DAY $1,700 $1,700
9 Pickup-Crew Truck 4 DAY $210 $840
10 FlatBed Trailer 1 DAY $350 $350
Total ltems  $34,000
Engineering & Construction Admin $5,100
Contractor Admin  $3,400
Contingency  $6,800
| Add Option for Sump Pump $49,300 |
Assumptions:
1. Cost basis taken from recent projects of similar scope and size, RS Means national average prices, etc. and was adjusted
for inflation.
2. Cost Estimate does not consider use of State or Federal Prevailing Wage scales, if required.
3. Cost estimate assumes that last existing structure is capable of housing 1 4" submersible pump.
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Project: Read Ave Outfall Improvements

) Subject: Option 2 - Tideflex In Line Check Valve
. Date: 10/3/2023 Revised:
Project Number: DEWO01-01(1) Revised:

ENGINEERING!<

23398 Uedr Lane  Georgriown  Deleware 19947 Tax MaDZ
Phe: 102 8648825 bmal Infoidbeaconngineeringlk com

This option consists of removal and salvage to the Town of existing HDPE flared end sections
and split couplings, installation of 2 HDPE caps, and installation of 1 Tideflex Checkmate In-Line
check valve.

Add options

- Installation of additional valves if warranted to ensure storm convey

- Installation of a gabion wall to mitigate sand migration and maintain depth of plunge pool at
outfall

- Installation of 150 GPM pump and float control installed in last existing structure

[ ttem No. | Description [ Quantity | Unit | Cost/Unit | Total Price |
1 Mobilization (Maximum 5% of Total Cost) 1 EA $1,800 $1,800
2 TideFlex Checkmate In-Line Check Valve 1 EA $16,200 $16,200
3 36" HDPE End Cap & Split Coupling 2 EA $2,500 $5,000
4 Daily Labor Rate 2 DAY $3,800 $7,600
5 Dump Truck 2 DAY $665 $1,330
6 Excavator 2 DAY $1,700 $3,400
7 Pickup-Crew Truck 2 DAY $210 $420
8 FlatBed Trailer 2 DAY $350 $700

Total tems  $35,800
Engineering & Construction Admin $5,400
Contractor Admin $3,600
Contingency $7,200
| Total Base Estimate  $52,000 |
{ Add Option for Additional Valves (per Valve) $22,925 |
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Project: Read Ave Outfall Improvements

- M) Subject: Option 2 - Tideflex In Line Check Valve
. Date: 10/3/2023 Revised:
. ENGINEERINGUS Project Number: DEWO01-01(1) Revised:

23318 Codar Lane | Grrgotown | Delaware 19947 Tax Map:
Phane 302 864 8823 bmal hﬂol!)ll‘.lmvmmwinvﬁ resm

‘Gabion Wall Budget

[ Item No. | Description |  Quantity | Unit | Cost/Unit | Total Price |
1 Mobilization (Maximum 5% of Total Cost) 1 EA $1,000 $1,000
2 Furnish & Install 54" x 36" Gabion Wall 12 Sy $500 $6,000
3 Daily Labor Rate 2 DAY $3,800 $7,600
4 Dump Truck 2 DAY $665 $1,330
5 Excavator 2 DAY $1,700 $3,400
6 Pickup-Crew Truck 2 DAY $210 $420
7 FlatBed Trailer 2 DAY $350 $700
Total tems  $20,500
Contractor Admin $2,100
Contingency $4,100
| Add Option for Gabion Wall $26,700 |
Float Controlled Sump Pump
| item No. | Description | Quantity | Unit | Cost/Unit | Total Price |
1 Mobilization (Maximum 5% of Total Cost) 1 EA $1,700 $1,700
2 150 gpm Non-Clog Submersible Pump 1 EA $6,500 $6,500
3 Float Control 1 LS $1,500 $1,500
4 Remove and Install New Structure Top Slab 1 LS $3,500 $3,500
5 Furnish & Install 4" PVC Force Main 40 LF $50 $2,000
6 Daily Labor Rate 4 DAY $3,800 $15,200
7 Dump Truck 1 DAY $665 $665
8 Excavator 1 DAY $1,700 $1,700
9 Pickup-Crew Truck 4 DAY $210 $840
10 FlatBed Trailer 1 DAY $350 $350
Total items  $34,000
Engineering & Construction Admin $5,100
Contractor Admin $3,400
Contingency $6,800
| Add Option for Sump Pump $49,300 |
Assumptions:
1. Cost basis taken from recent projects of similar scope and size, RS Means national average prices, etc. and was adjusted
for inflation.
2. Cost Estimate does not consider use of State or Federal Prevailing Wage scales, if required.
3. Cost estimate assumes that last existing structure is capable of housing 1 4" submersible pump.
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