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FLOOD MITIGATION PLAN
Binghamton-Johnson City Joint Sewage Treatment Plant
' Vestal, New York

Flood Mitigation Alternatives
Evaluation Summary - BJCJSTP

Table 5-1
Alternative
Upgrade Sediment
Woaterproof | Relocation of | Equipment to | Upgrade and Install Removal at
Flood Barrier Existing Electrical Submersible | Install Sump Emergency | Fuller Hollow
Walls Structures Panels Motors Pumps Generators { Creek Outlet
Evaluation Criteria
Level of Protection Higher Higher Moderate Moderate Lower Lower Lower
Compatibility with .
‘ o. p, . ywa Moderate Lower Lower Lower Moderate Lower Higher
Existing Facilities
Reliability Higher Lower Moderate Moderate Lower Moderate Lower
Plant Facilities
Accessible during Yes No No No No No No
Flooding ‘
Project Costs (Ma 18M-
) May | s123m $4.2M $4.9M $4.8M $6.9 M 28 - $9.8 M

2012 dollars)

* Installation of Generators Alternative includes several scenarios based on level of power generation provided.
Project Costs are based on ENR CCl for May 2012 of 9290.




FLOOD MITIGATION PLAN

Binghamton-Johnson City Joint Sewage Treatment Plant
Vestal, New York

Flood Mitigation Alternatives
Evaluation Summary - Terminal Pumping Station

Table 5-2
Alternative
Upgrade Sediment
Waterproof | Relocation of | Equipment to | Upgrade and Install Removal at
Flood Barrier Existing Electrical Submersible | Install Sump | Emergency | Fuller Hollow
, Walls Structures Panels Motors . Pumps Generators | Creek Outlet
Level of Protection Higher Higher Moderate NA Lower Lower NA
o tibility with
or.np.a ' ym Moderate Lower Lower NA Moderate Lower NA
Existing Facilities »
Reliability Higher Lower Moderate NA Lower Moderate NA
Pumping Station
Accessible during Yes No No NA No No NA
Flooding
Project Costs (Ma
rol May 1 41w $0.4M $1.6M NA $1.3M $L1M NA

2012 dollars)

Project Costs are based on ENR CCI for May 2012 of 9290.




FLOQD MITIGATION PLAN
Binghamton-Johnsen City Joint Sewage Treatment Plant
Vestal, New York

Flood Mitigation Alternatives
Evaluation Summary - BJCJSTP

Table 5-1

Alternative

Upgrade Sediment
Waterproof | Relocation of { Equipment ta | Upgrade and install Removal at
Flood Barrier Existing Electricat Submersible | Install Sump | Emergency | Fuller Hollow
Walls Structures Panels Motors Pumps Generators | Creek Outlet |
Evaluation Criteria
Level of Protection Higher Higher Moderate Moderate Lower Lower Lower
C tibility with .
: or'np.a ! yw Moderate Lower Lower Lower Moderate Lower Higher
Existing Facilities
Reliability Higher Lower Mcderate Moderale Lower Moderate Lower
Plant Facilities
Accessible during Yes No No No No No No
Flooding
Project Costs (May < S1.8M-
123 M 4.2 M S4.9 M 48M 6.9 M M
2012 dollars) ’ _5 ) s8.6M* 298

* Instaliation of Generators Alternative includes several scenarios based on level of power generation provided.
Project Casts are based on ENR CCl for May 2012 of 5290.
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1.0 Project Description and Location

This study consists of a hydraulic analysis to assess the construction of a proposed concrete T-
Wall flood wall system that will provide 500-year flood protection of the Binghamton-Johnson
City Joint Sewage Treatment Plant (the “Plant”) which is located in the 100-year floodplain of
the Susquehanna River in the Town of Vestal, New York (see Cross Section Location Map -
Appendix A). The study will assess the proposed project impact (if any) on the 100 and 500-
year water surface elevations along the study reach of the Susquehanna River.

The proposed flood protection includes approximately 1350'+/- of new concrete T-wall
floodwall, 510+/-" of integral concrete wall, two passively activated floodgates, interior pumping
systems and redundant gate closures for all penetrating utilities (see attached Site Plans -
Appendix B). It is noted that the proposed flood protection design was developed by Griffiths
Engineering of Binghamton, NY.

This study will specifically assess the hydraulic effects (if any) of the flood protection system on
the water surface elevations and velocities of the Susquehanna River. Final floodplain mitigation
measures (see discussion section 5.0) and interior stormwater removal are not included in this
study. The final mitigation analysis and interior stormwater removal systems will be included in
subsequent reports and in FEMA documentation for Conditional and Final Letters of Map
Revisions (CLOMR and LOMR).

2.0 Existing Studies & Hydraulic Models

Review of the Existing (Effective) Flood Insurance Study (FIS) for the Town of Vestal, NY
revealed that the Susquehanna River was studied by detailed methods. Since this analysis was
completed over 30 years ago, more recent studies and hydraulic data were collected to perform
this study. An ongoing update of the FIS for the Susquehanna River in Broome County is
currently being undertaken by FEMA to prepare new Digital Flood Insurance Rate Maps
(DFIRMS) along the Susquehanna River. The new FIS and DFIRMS utilize updated hydrology,
stream cross section survey and floodplain LIDAR mapping that will be used to produce new
100-year base flood elevations, revised floodway mapping and 500-year floodplain mapping for
the entire length of the Susquehanna and Chenango Rivers in New York State (as well as
several other tributaries). A copy of the HEC-RAS computer model was obtained from FEMA's
contractor (URS Corporation) and was used as the basis for the existing conditions model. The
FEMA HEC-RAS model included analysis of the 10, 50, 100, June 2006, 500-year and 100-year
Floodway events. It is noted that the FIS is still in a provisional status and has yet to be
finalized and officially released by FEMA.



3.0 Hvdrologic Analysis

The updated hydrologic data from the DFIRM HEC-RAS model was utilized for this analysis. In
general, the peak discharges through the Town of Vestal reach of the Susquehanna River
increased slightly (except for the 500-year recurrence interval) from those published in the
original FIS.

Table 1 depicts the Original FIS peak discharge values versus those utilized in the DFIRM

model.

Table 1 - Comparison of Peak Discharges

Flood Return Period FIS discharge (cfs) FEMA DFIRM (cfs)
10-year 72,000 79,448
50-year 100,000 104,090
100-year 114,000 114,664

500-year 160,000 138,998

4.0 Hydraulic Analysis

The 100-year and 500-year water surface profiles were developed for both existing and
proposed conditions utilizing the DFIRM HEC-RAS computer program for the lower
Susquehanna River. Initially, water surface profiles were produced for existing conditions
utilizing the DFIRM existing model geometric file
(Lower_Susquehanna_River_withLevee_Geometry). This existing condition model was modified
to reflect five (5) additional river cross sections in the immediate vicinity of the proposed flood
protection system. Modifications included five (5) new cross sections (XC 195368, XC 195574,
XC 195749, XC 195956 and XC 196466) through the Plant site (see Cross Section Location Map
- Appendix A). All other parameters of the existing DFIRM HEC-RAS model were unchanged.
The revised existing conditions model geometric file is named “Joint Sewage - Existing
Conditions”.

Next, the proposed condition (with the proposed flood wall protection included) was modeled.
The proposed condition was modeled by inserting a levee option in the location of the proposed
flood protection as depicted in the attached plans. The proposed condition geometric file is
named “Joint Sewage - Prop Flood Wall”. A DVD with the HEC-RAS project, geometric and flow
data files is included in Appendix A.

The hydraulic effect of the proposed project can be observed by comparing the water surface
elevations for existing and proposed conditions at the cross sections through the project
(195368 through 196186) and the upstream cross sections (196466 and 197129).

A summary of the 100-year and 500-year water surface elevations and average channel
velocities for existing and proposed conditions are presented in Tables 2 and 3. Selected river
cross sections showing the existing and proposed conditions through the proposed project are
included in Appendix A.



Table 2 - Water Surface Elevations - Susquehanna River

River

Existing Conditions

Proposed Conditions

Station Location 100-year | 500-year | 100-year | 500-year
197129 | (FEMA Section) ®1000"u/s of | g3 95 | 84208 | 839.95 | 842.98
proposed floodwall
196466 | 100+/- upstream of proposed | gag 56 | 94579 | 83976 | 842.79
floodwall
196186 | (FEMA Section) Plant Site, 839.60 | 842.72 | 839.68 | 842.71
adjacent to middle sludge tank
195956 | Flant site, adjacent to d/s 839.62 | 842.66 | 839.61 | 842.65
sludge tank
195749 Eg"r“t site, u/s limit of gravel | g39 54 | 84257 | 839.54 | 842.57
195574 E';“t site, adjacent to gravel | g59 >3 | 84223 | 839.23 | 842.23
195368 Efr“t site, d/s end of gravel 839.26 | 84227 | 839.25 | 842.27
195034 | (FEMA Section) ®850°d/s of | g3 46 | 84209 | 839.06 | 842.09
proposed floodwall
Table 3 — Average Channel Velocities - Susquehanna River
River Location Existing Conditions | Proposed Conditions
Station 100-year | 500-year | 100-year | 500-year
197129 (FEMA Section) ~1000" u/s of 560 598 5.60 598
proposed floodwall
196466 | Flant Site, upstream end of 5.49 5.89 5.49 5.89
proposed floodwall
(FEMA Section) Plant Site,
196186 adjacent to middle sludge tank >.42 >-80 >-48 >-86
195956 Plant site, adjacent to d/s 5 45 5.8 5.47 586
sludge tank
195749 E?rnt site, u/s limit of gravel 557 595 557 506
195574 E':‘r”t site, adjacent to gravel 6.94 7.41 6.94 7.41
195368 Eg"r”t site, dfs limit of gravel 6.06 6.49 6.07 6.50
195034 | (FEMA Section) ~850" d/s of 6.37 6.76 6.37 6.76

proposed floodwall




5.0 Conclusions & Recommendations

As can be noted from the elevations in Tables 2 and 3, the proposed floodwall protection at the
Plant Site produces very minimal changes in water surface elevations and channel velocities.
The proposed conditions water surface elevations adjacent to the proposed flood wall are the
same or 0.01’ lower than existing conditions. The slight drop in water surface elevations is due
to a small corresponding increase in channel velocities (maximum increase 0.06'/sec @ XC
196186). At upstream cross sections XC 196466 and XC 197129, there is no change in water
surface elevation or channel velocities. The minimal differences are because the proposed flood
wall protection is generally located in a shallow depth, non-effective flow area of the 100-year
and 500-year floodplain that are obstructed by the plant’s buildings and infrastructure.
Therefore, there is a minimal amount of displaced flow conveyance compared to the overall
flow conveyance of the entire 100 and 500-year floodplain of the Susquehanna River. A HEC-
RAS cross section plot of proposed conditions at XC 195749 graphically depicts this condition.

WEC also reviewed the DFIRM’s to assess if the proposed flood protection system encroaches
into the revised 100-year floodway limits. From our review it appears that a few portions of the
proposed floodwall will encroach slightly into the revised DFIRM floodway limits.

Technically, if there is an encroachment into the floodway, it must be proven that no “zero”
increases in water surface elevations will be created and that hazardous velocities will not be
produced. With no rise in the 100-year water surface elevations and only a minimal increase in
channel velocities (0.06’/sec maximum increase), it is our opinion that the proposed project
does not have a significant hydraulic effect on the Susquehanna River and adheres to the
National Flood Insurance Program and local (Town of Vestal and Village of Johnson City)
municipal floodplain regulations.

Although the proposed project does not result in hydraulic impacts to the Susquehanna River,
mitigation measures will be required to address ongoing operational problems with the
Treatment Plant effluent pipe. The flow from the treatment plant’s effluent pipe has been
blocked by gravels depositing from Fuller Hollow Creek which enters the Susquehanna River
just downstream of the treatment plant. When the effluent pipe was originally constructed, the
effluent discharged directly into the main flow of the Susquehanna River. Due to years of
gravel deposits from Fuller Hollow Creek, the river’s main flow has shifted towards the north
bank. This has caused the effluent’s discharge to first flow upstream before it makes it way
around the gravel bar. This torturous flow path reduces the mixing efficacy of the effluent,
causing stagnation which poses water quality concerns. In addition, 3 of the 4 outlet ports of
the effluent pipe are totally blocked by gravel deposits.

The mitigation goal is to restore the mixing efficacy of the effluent pipe and to mitigate future
gravel deposits which would require dredging to maintain optimal mixing efficacy. The NYSDEC
has recommended this be accomplished by restoring the Susquehanna’s main channel flow
along the south bank to ensure efficient mixing and to prevent the effluent from hugging the
south bank.

Several mitigation alternatives to address the issues with the effluent pipe are currently being
considered that involve gravel deposit removal and channel modifications to control future
deposition from reforming. Once the proposed mitigation plan is finalized and designed, the
hydraulic analysis will be updated to reflect the final proposed conditions. Since the mitigation



measures generally remove deposits from the Susquehanna River, it is anticipated that
backwater elevations upstream of the plant will remain the same or slightly decrease.

The proposed top of flood protection should be set above the FEMA protection criteria for a
critical facility (sewage treatment plants are considered a critical facility) which is the 500-year
flood or the 100-year flood plus an additional 3’ of freeboard, whichever is higher. Based on the
results of the analysis, it is recommended that the top of floodwall at the Plant site be set at a
minimum elevation of 843.50. The proposed top of wall elevation as depicted on Griffiths
Engineering Floodwall Plans is 845.00 which exceeds the minimum FEMA levee/floodwall
requirements. It is noted that all elevations are referenced to NGVD1988 datum.

It is understood that the HEC-RAS model utilized in the study is still provisional and that the
final approved model and resultant floodplain mapping is subject to change. WEC will continue
to coordinate with FEMA to insure that the final approved HEC-RAS model will not change the
results or conclusions of this analysis.
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HEC-RAS Plan: Existing Cond River: 1

Reach: Susquehannalower

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Susquehannalower 197129 3728.9 pf100 114664.00 811.95 839.95 840.44 0.000344 5.60 21193.44 1004.83 0.21
Susquehannalower 197129 3728.9 pf500 138998.00 811.95 842.98 843.53 0.000335 5.98 24247.48 1013.70 0.21
Susquehannalower 196466 pf100 114664.00 815.50 839.76 840.23 0.000275 5.49 21423.22 955.85 0.20
Susquehannalower 196466 pf500 138998.00 815.50 842.79 843.32 0.000271 5.89 24399.71 1055.89 0.20
Susquehannal.ower 196186 3711 pf100 114664.00 814.96 839.69 824.49 840.15 0.000279 5.42 21592.14 1047.83 0.20
Susquehannalower 196186 3711 pf500 138998.00 814.96 842.72 825.57 843.24 0.000271 5.80 24788.13 1260.59 0.20
Susquehannalower 195956 pf100 114664.00 815.20 839.62 840.08 0.000285 5.45 21616.20 1089.84 0.20
Susquehannalower 195956 pf500 138998.00 815.20 842.66 843.18 0.000275 5.82 24931.25 1094.55 0.20
Susquehannalower 195749 pf100 114664.00 813.85 839.54 840.02 0.000298 5.57 21274.27 987.44 0.20
Susquehannalower 195749 pf500 138998.00 813.85 842.57 843.12 0.000288 5.95 24509.10 1147.11 0.21
Susquehannalower 195574 pf100 114664.00 811.58 839.23 839.94 0.000439 6.94 20127.26 1030.40 0.25
Susquehannal.ower 195574 pf500 138998.00 811.58 842.23 843.04 0.000427 7.41 23244.74 1046.72 0.25
Susquehannalower 195368 pf100 114664.00 811.84 839.26 839.82 0.000321 6.06 21370.05 1251.86 0.22
Susquehannalower 195368 pf500 138998.00 811.84 842.27 842.92 0.000315 6.49 24499.70 1265.93 0.22
Susquehannalower 195034 3688 pf100 114664.00 810.99 839.06 825.23 839.69 0.000454 6.37 18839.65 1073.22 0.24
Susquehannalower 195034 3688 pf500 138998.00 810.99 842.09 826.47 842.79 0.000435 6.76 22183.81 1419.63 0.24




HEC-RAS Plan: Prop Flood Wall River: 1 Reach: Susquehannalower
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Susquehannalower 197129 3728.9 pf100 114664.00 811.95 839.95 840.44 0.000344 5.60 21193.56 1004.83 0.21
Susquehannalower 197129 3728.9 pf500 138998.00 811.95 842.98 843.53 0.000335 5.98 24248.65 1013.70 0.21
Susquehannalower 196466 pf100 114664.00 815.50 839.76 840.23 0.000275 5.49 21423.28 955.85 0.20
Susquehannalower 196466 pf500 138998.00 815.50 842.79 843.32 0.000271 5.89 24401.06 1055.89 0.20
Susquehannal.ower 196186 3711 pf100 114664.00 814.96 839.68 824.67 840.15 0.000296 5.48 21096.97 942.29 0.20
Susquehannalower 196186 3711 pf500 138998.00 814.96 842.71 825.79 843.24 0.000288 5.86 23961.03 947.32 0.20
Susquehannalower 195956 pf100 114664.00 815.20 839.61 824.64 840.08 0.000287 5.47 21272.90 955.74 0.20
Susquehannalower 195956 pf500 138998.00 815.20 842.65 825.74 843.18 0.000278 5.86 24179.22 960.44 0.20
Susquehannal.ower 195749 pf100 114664.00 813.85 839.54 824.63 840.02 0.000298 5.57 21113.26 957.35 0.21
Susquehannalower 195749 pf500 138998.00 813.85 842.57 825.73 843.12 0.000289 5.96 24024.45 962.25 0.21
Susquehannalower 195574 pf100 114664.00 811.58 839.23 825.37 839.94 0.000438 6.94 20058.23 933.12 0.25
Susquehannal.ower 195574 pf500 138998.00 811.58 842.23 826.66 843.04 0.000428 7.41 22867.92 940.62 0.25
Susquehannalower 195368 pf100 114664.00 811.84 839.25 839.82 0.000321 6.07 21372.91 1251.85 0.22
Susquehannalower 195368 pf500 138998.00 811.84 842.27 842.92 0.000316 6.50 24502.16 1265.92 0.22
Susquehannalower 195034 3688 pf100 114664.00 810.99 839.06 825.23 839.69 0.000454 6.37 18839.65 1073.22 0.24
Susquehannal.ower 195034 3688 pf500 138998.00 810.99 842.09 826.47 842.79 0.000435 6.76 22183.81 1419.63 0.24




Joint Sewage Plant - Flood Wall

Plan: Joint Sewage - Proposed Flood Walls 1/28/2014
XC 195749 With Floodwall
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	Structure Bookmarks
	Evaluation Criteria Level of Protection Compatibility with Existing Facilities Reliability Plant Facilities Accessible during Flooding Project Costs (May 2012 dollars) Alternative Upgrade Waterproof Relocation of Equipment to Upgrade and Flood Barrier Existing Electrical Submersible Install Sump Walls Structures Panels Motors Pumps Higher Higher Moderate Moderate Lower Moderate Lower Lower Lower Moderate Higher Lower Moderate Moderate lower Yes No No No No $12.3 M $4.2M $4.9 M $4.BM $6.9M Install Emergency 




