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4.

The conttinuation of the collection and treatment of the
groundwithin the plume until the monitoring program demonstrates
that the groundwater has either met the specified groundwater
criteria set forth in the Consent Decree, or has met the zero

slope condition as described in the Consent Decree,

The installation, operation and maint iance of a . : termi-

groundwater criterta, or zero slope condition, before the GRP

may be terminated.
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C - ION 1

AIntroduction

This Engineer's Report describes the prel iminary design of the
Groundwater Remediation Program (GRP) at the 01d Bethpage Solid Waste Dis-
posal Complex (OBSWDC). The Groundwater Remediation Program is an integral
portion of =~ e OBSWDC Remedial Ac "on Plan (RAP), whose impl nrentat 1t
v by oo in } . York Stat v. Town of O
Bay et al. 83 Civ. 5357 ("Consent Decree").

The Groundwater Remediation Program, as indicated by the Consent

Decree, consists of the following 1tems:

1. The installation, operation, and maintenance of a system of
groundwater recovery wells to effectively establish and
maintain a consistent hydraulic containment of the

contaminated groundwater plume,

2, The installation, operation and maintenance of a treatment fa-
cility to treat and discharge the collected groundwater from the
recovery wells to comply with the air and water discharge cri-

teria set forth in the Consent Decree.

3. The implementation of a groundwater monitoring program to
demonstrate the plume is not migrating beyond the point of
hydraulic containment in excess of the established groundwater

criterd
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2.2

different YOC groupings within the Tandf111 leachate plume 1n-
dicates that part of the VOC contamination are not attributable
to the landfi11.

e. No significant mounding 1s occuring at the landfi11. In addi-
tion, the proposed final capping of the Tandfill will minimize

any potential for mounding.

The overall project objective 1s to contain, capture and clean the
1andfi11 leachate plume, thereby, preventing further degradation of
the groundwater aquifer. Specifically, the project objectives are
to:

o Prevent, through the development of a hydraulic barrier, further

migration of the 1andfill leachate plume,

o Capture and remove, through a series of extraction wells, the

lTandf{i11 leachate plume,

o Trc t the ptured gror iwater le: tate plume to meet groundwater

quality requirements.

o Recharge the treated water to the local aquifer system.

2-2









The GRP also includes the initiation of & groundwater monitoring
program to determine the effectiveness of the hydraul ic containment of the
ptume and to monitor the quality of groundwater both within and beyond tt
plume. The GRP collection and treatn 1t _'stem will continue until such a
time as the monitoring program demonstrates iat the groundwater within tt
plume has either met the specified groundwater criteria or reached the zero

stope condition.
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Lo N 4

Treatment Unit Process Selection

4.1 General

The following ¢ il1s have been identified in :lecting the

4,1.1 TIreatment should meet or exceed the effluent quality re-

quirements as set forth in the Consent Decree.

4,1.2 Qperation should allow for easy visual monitoring, testing
and maintenance, with automatic control of the principal pieces of equip~

ment.

4.1.3 Aesthetics - The building design should blend in with the
overall existing enviromment, and be self contained to eliminate the chance

of contamination of the surrounding area from the untreated groundwater.

4,1.4 Schedule - Scheduling should allow for two phases of plant
construction. The first phase will be constructed to accommodate only the
'r stripper to remove VYOC contaminants and low iron and manganese con-
centrations 1n the groundwater. Based on the operation of the first phase
construction, if the effluent 1imitations for YOC concentrations are not
met, the second phase construction will include the carbon adsorbtion unit
process only. If the effiuent 1imitations for iron, manganese are not met,
the second phase will contain the pressure filter units, and the related
equipment only. If both the iron manganese and VOC conce :rations exceed
the effluent 1imitations, the : :ond phase construction will incluc all

the unit processes as shown on the di /ings.
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4.1.5 Cost-Effectiveness should also be considered when selecting
the unit processes. The construction and annual operating costs should be

carefully analyzed.

4,1.6 System Fiexibility - Piping connections and valving of sev-

eral unit processes should be provided to allow for changing or bypassing

the proc ; order, as well as providing flexibility within each process.

A typical example is indicated in the flow diagram incorporated in
the plans. This flexibility will provide an inexpensive means by which

maximum efficiency of the contaminant removal will be achieved.

4,1.7 Flow Measurement 1s necessary to provide good process con-
trol. Several flow meters have been provided at various locations in the
system to monitor flow between the unit processes. Also, the flow meters
will make it possible to balance out of the flows between the unit

processes.

4,2 55€5 i e

4,2 1 General

The treatment process equipment chosen consists of the latest state
of the art technology to treat the contaminated water to meet the estab-
1ished effluent criteria at the time of implementation. As indicated under
"Design Parameters", the process selection was made to assure the removal
of volatile organic compounds (VOC's), as well as iron and manganese, down
to the requirements of the Federal, State and local Agencies. The process

studied included the air stripping of VOC's, activated carbon adsorption
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for the removal of r 1aining VOC's and the chemical oxidation of the iron
and manganese followed by manganese greensand filtration. The installation
of various unit processes will be implemented based on the requirement to
achieve the effluent 1imitations, as described in Section 4,1.4, It is an-
ticipated that under normal operation of these three processes, iron re-
moval will be accomplished prior to air stripping and activated carbon
adsorption to ensure that iron precipitates will not clog the air stripper

' c fc 1 n.

4.2.2 Air Stripping

Air stripping is the unit process of choice for removing many di-
ferent VOC's from groundwater. The required removal efficiency can be
achieved by selecting the right combination of design parameters, including
the air-to-water ratio hydraulic loading rate, and the height and type of
packing material. The principal of air stripping is the transfer of VOC's
from an aqueous solution into the gaseous phase, the rate of which is de-

pendent on the mass transfer properties of the contaminants involved.

An optimum air-to-water ratio must be established to maximize the
mass transfer rate and at the same time keep energy requirements within
feasible 1imits. In order to optimize the mass transfer properties, the
selection of packing material also plays an important role. By selecting
the right packing and optimizing the appropriate parameters, the treatment
objectives can be achieved for a detemined effluent criteria to be met.
For the purpose of this project, a pilot plant was operated to investigate
the effects of varying the design parameters on a representative
groundwater sample. The design parameters established during this test

should be the most indicative for the groundwater in question. The air
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stripper will use a countercurrent flow scheme which has been proved to be
an effective process for removing YOC's, to acceptable 1imits before re-
charging the water back into the ground. The VOC removal is expected to
occur throughout the medium itself, performance as a function of medium

depth.

4.2.3 QGarbon Adsorf*“on ..e activated carbon system, using gran-

the removal of organic contaminants. In general, and as used in this
treatment process, better removal efficiency can be achieved by coupling

air stripping with activated carbon adsorption for removal of VOC's,

There are actually three steps in the adsorption of contaminants
by activated carbon. The first step is the transport of the solute to the
surface of the carbon. Then the solute diffuses into the pores of the
carbon, The final step is the adsorption of the solute on interior

surfaces of the pores and in the capillary spaces of the carbon.

4.2.4 Jron & Manganese Removal

Iron and manganese removal is the process by which objectionable
amounts of iron and manganese are removed from water either in one step or
a series of steps. There are so many different methods that can be em-
ployed for iron and manganese removal that careful study is required to se-
lect a method most suitable to any individual case. Iron is frequently
present in water in the ferrous or unoxidized state. An increase in pH 1n the
absence of oxygen will precipitate ferrous hydroxide, but since ferrous hy-
droxide is more soluble than ferric hydroxide, complete iron removal re-
quires oxidation of ferrous iron to the ferric state, with the

precipatation of the highly insoluble ferric hydroxide.
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For effective removal of iron and/or manganese, pH adjustment is
required. For iron removal, pH should be maintained at 7.5. For manganese
removal, pH should be adjusted to 9.5. The pH adjustment will be achieved

by chemical treatment applied prior to filtration.

Rd_ 4L o d. o T P -7

' i
b. Coagulation-sedimentation-filtration
c. Lime and 1ime-soda softening
d. Ion exchange
e. Contact filtration

f. Asratior “iltration

Due to presence of both iron and manganese in the water to be treat-
ed, the processes considered should be contact filtration, and
aeration=-filtration. The other methods, as shown above, are either very
expensive or very difficult from an operational point of view. In both
processes, contact filtration and aeration-filtration, both iron and man-
ganese are oxidized and their resulting precipitates are removed by a fil-
tration process. Because of the amount of manganese to be removed, it is
necessary to use the contact filtration process consisting of a combination
of potassium permanganate addition and manganese greensand filtration. The
aeration-filtration process is not used because manganese is not signi-
ficantly oxidized below a pH of 9.5, so it is necesssary to use a strong

oxidant.




The manganese greensand filtration, belng the process selected for
this treatment scheme, accomplishes the oxidation and filtration of iron and
manganese 1n one step. For this process, the filter bed supplies the ox-
ygen needed for oxidation of the two metals, and the oxygen must be peri-
odically 1 »enished by the use of a + jJer -ant chemical (pot: ;iium
permanganate). Addition of the potassium permanganate results in the pre-
cipitation of the higher oxides of manganese on the zeclite grains. The ox-

I \
manganese oxides, on the zeolite grains. Regeneration of the unit with po-
tassium permanganate is required, as the oxidizing ability of the bed is con-
sumed in the process of the iron and manganese removal. However, since the
use of potassium permanganate {(KMnO A } is costly, an aditional less expen-
sive chemical oxidant (sodium hypochlorite, NaOQL), is used to oxidize much
of the iron before reaching the filter bed. A third chemical feed system
is also used to raise the pH of the water to approximately 8.5 so that the
oxidation reactions will commence more rapidly. The pH adjustment is per-
formed first by the addition of caustic soda, followed by the addition of

NaQCL and KMnO s »respectively.

As mentioned previcusly, the iron and manganese removal can be ac-
complished by oxidizing the metals as much as possible by using air rather
than chemical addition in order to reduce operation costs and a much more
sophisticated process. The method which can be utilized 1s the in=11ine
pressure aeration. This system must be installed upstream of the filtra-
tion and injects air under pressure into the influent causing oxidation of
the iron prior to entering tt filters. Because of several unknowns, in
what level of iron and manganese removal can be achieved, and because these
filtration systems, using air or chemicals prior the filters, the use of a
pilot plant is essential in determining the most efficient and cost ef-

fective filtration unit process.

4-6



Several elements have to be determined within the filtration
process; the underdrain system,the water backwash and air scouring, the
disposal of the solids in the backwash water, as well as the most reliable
control and instrumentation systems should be establ ished befere the

filtration system is selected and t ‘or final d¢ gn is | jun,

4.3 Selected Process Description

4.3.1 General

The design has been developed for two phases of construction as

fol lows:

Phase I Recovery wells (5), air stripper, air stripper pump sta-
tion, and filter pump station (tc be used as the treated water pump station
during Phase I), and the discharge manhole and diffusion wells within the

existing 1 charge basin.

Phase II will entail, as necessary, pressure filters, activated
carbon columns, activated carben pump station, and treated water pump sta-
tion, chemical feed equipment and backwash equipment (including backwash

holding tank, settling tank and filter press).

4.3.2 Qperation

Phase I Reference is made to the Process Flow Diagram (Drawing No.
18A). The groundwater will be pumped from each of the five recovery wells
through the transmission 1ine toward the treatment plant. Flow from each

well and the maln header will be measured and transmitted to the main
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treatment plant for documentation and control purposes. Each well operates
independently, and is controlled from the panel located in the control room
at the treatment plant. The control system will allow various operational
modes for the recovery wells. In addition, the wells will automatically be
shut down 1f a hi_) water level exi :s in tk air stripper pump :ation or
if the well pit float switch detects a presence of water. All remote con-
tr * sigr "s will be transmitted via telephone 11nes. The operation of the
v '

opened or closed from inside the respective pump room, and used as shut off
valves. The water will be pumped from the wells to the air stripper pump
station. The flow can be controlled through the on/off valve located on

the influent pipe.

The water 1s pumped from the wet well to the top of the air
stripper. It flows down through the air stripper, while air is blown up
and out the top of the air stripper. The effluent from the air stripper is
discharged by gravity into the wet well of the filter pump station. The
lTevel in each wet well will be measured by use of a continuous level meas-
urement device which provides a 1inear 4 to 20 mADC output signal. A pres-
sure switch will be located on the discharge side of the blower for in-
formation of correct blower operation. In this stage of construction, the
filter pump station will be used to pump the air stripper effluent toward

diffusion wells located within the recharge basin.
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A main control panel (MCP) will be provided and located in the
Treatment Plant. The MCP will provide all required control logic to
operate the five recovery well pumps, all pump station booster pumps
and all automatic valves. In addition, the MCP will include the

followi _:

Annunci :xor for statt 1indi ticon of 1mps and valves.

= Six pen recorder to record production well flows and

main header flow.

- Totalizers to provide flow totals.

- Logic Control System for production wells and treatment

plant operation.

- Telemetering equipment for comunication with the production

wel 1s,

Phase II If the Phase I operation of the plant does not provids
adequate treatment of the groundwater, the construction of Phase II will
allow for various modes of operations as indicated on the Flow Process Di-

agrams (Drawings No. 18 and 18A).

Two of the three pumps provided in the filter pump station will pump
the water into the four horizontal pressure filters. During normal fi1-
tration operation, the flow will be evenly split among the filters. Each
filter will be provided with a differential pressure switch., When the dif-

ferential pressure for a given fil1 - reaches a specific set point, the
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backwash operation will be inftiated. During backwash cperation, one unit
is taken off-1ine. The remaining three filters continue under normal fil-

tration mode.

The fil1 :ion proce: i ‘ded by tt jdition of ct 1icals. !
tinuous regeneration involves the feeding of a predetermined amount of po-
um pal n¢ 1ate, in combination with hypochlorite to the in. .uent of
tt  pr e ..t 1 ¥
pH adjustment 1s required.

The following chemical analysis equipment will be provided.

- Potassium Permanganate Color Monitor and Analyzer.
- pH Monitoring Control Station.
- Residual Chlorine Monitoring Control Statiol

Fach of the above units shall provide control signals to the chemical feed-

ers for adjustment as required.

Buring the backwash sequence, backwash water is discharged by grav-
ity into the backwash holding tank., The water is then pumped out at a Tow-
er rate during the period between backwashes into the settling tank. The
water level in the backwash holding tank is controlled by a level con-
troller which activates closing of the controcl valve and the shut of f of

the backwash pumps.

The solids will be collected in the settling tank hoppers. The
supernatant will overflow the weir and discharge into the main drain 1ine

flowing to the filter pump station,
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When a 2% sludge concentration is achieved, 1t will be pumped into
the filter press. The filter cake will be discharged into the dumpsters,
while the filtrate will discharge into a drain pipe which conveys the f1i’
trate to the backwash holding tank.

The treated effluent from the filters is discharged into the air

orip  * pump . Fioat 1 “int "Tie air stripper
wl T

effleuent flow then enters the activated carbon pump station where it is
pumped into the activated carbon columns. These process units operate in

either parallel or series,

During carbon replacement operations, one carbon filter will be
taken off 1ine by closing influent and effluent valves and removing the
spent carbon and replacing it with regenerated carbon. Normal operation

will then resume.

In both flow patterns, the effluent discharges into the treated wa-
ter pump station containing two pump groups. One group has been sized to
pump the final treated effluent toward the recharge basin and into the dif-
fusion wells. The second group of pumps has been sized to provide the high

rate backwash flow to one pressure filter at a time.
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SECTION .
Design Parameters

5.1 DESIGN FLOWS

5.1.1 m (51 7 0 :ing) 1.5 177
(1050 GPM)
5.1.2 Minimum (2 Wells Operating) 0.6 MGD
(420 ~™M)
CONTAMINANTS (1) INFLUENT (1) EFFLUENT (2) % REMOVAL REQ'D, (3)
- Inorganics, (mg/1)
Iron avg. 2-5 0.3 85-94
max. 8 0.3 99
Manganese 0.5-1.0 0.3 92.5
Mercury 0.003 0,002 33
|
~- Organics, ug/1 ‘
Vinyl Chloride 68 1.0 98.5
1,1-Dichloroethane 178 50 72 |
1,2-Dichloroethane 8.7 0.8 gl }
1,1=-Dichloroethene 1.2 0.07 94
1,2-Dichlorgethens 273 50 82
Trichloroethylene 14.4 5 65
Benzene 90 Non-Detect. 98.9
Dichlorobenzene
(Ortho & Para) 6.3 4.7 25
Ethylbenzene 2712 50 82
Tetrachloroethene 4 0.7 82

(1) Indicates only those contaminants whose concentrations are expected to
be above the acceptable groundwater criteria established by 1n the Con-
sent Decree.

(2) Indicates effluent criteria established by the Consent Decree.

(3) Indica . s the removal effic’ 1cy required in order to attain the
effluent 1imitations establ ished by the Consent Decree.



5.3. RECOVERY WELLS AND PIPING CONNECTIONS
5.3.1 Hell No. 1

a. Well Characteristics:

n

10 1in,
245 ft,

Diameter
Depth

b. Pump Characteristics:
T Submer bl
_.a, = :

Flow Range = 180-220 GPM
T.D.H., = 130-160 ft.

5.3.2 Hel™ No. 2

a. Well Characteristics:

10 in.
270 ft.

Diameter
Depth

b. Pump Characteristics:

Type Submersible

Dia. = 4 fin.

Flow Range = 205-260 GPM
T.D.H. = 110-145 ft.

5.3.3 MWell No, 3
a. Well Characteristics:

Diameter = 10 in.
Depth 270 ft.

n

b. Pump Characteristics

1§

Type Submersible

Dia. = 4 1in,

Flow Range = 220-260 GPM

T.D.H, = 105-140 ft.
5.3.4 Hell No, 4

a. Well Characteristics:

_lamer 10 1n,
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Depth 275 ft.

b. Pump Characteristics:

Type = Submersible

Dia., = 4 1n,

Flow Range = 27 )=255 GPM
T.D.H. = 110-140 ft.

5.3.5 MHell No, 5
a. Well Characteri :ics:

Diameter - 10 1in.
Depth = 275 ft.

b. Pump Characteristics

Type = Submersible

Dia. = 4 1in.

Flow Range = 225-245 GPM
..D.H. = 120~135 ft.

5.3.6 Discharge Line (Typical)

Size = 4 1n.

Material = P.V,C. Schedule 80 Type I
Joint = Threaded

Operating Pressure = 100 PSI

5.3.7 TIransmission Line

Size = 4 to 10 1n.

Material = P.V.C. Schedule 80 Type I
Joint = S11ip on

Operating Pressure = 100 PSI

5.4, AIR STRIF™R PUMP STATION

5.4.1 M¥et Well

Cycle Time = 15 min.

Volume Required = 4,000 Gal.

Water Depth = 8,10 ft. (min.)

Wet Well Dimensions (LxWxH.) = 15.5'x14,0'x11.5!
Yolume Provided = 13,115 Gal.

5.4 ° Pumps
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5.5

5.6

5.7

Number of Units 3
Capacity (each) = 525 GPM
T.D.H. = 60 ft.

H.P. (each) = 15

AIR STRIPPER

Number of Units 1

Diameter gt-on
Tower Height 421-0n
Inlet P 3 Elev. 184 .51
tdraulic Loadina 21 GPM/SF

v .

Alr Blower

Air: Water Ratio 60:1
Air Flow Rate 8422 CFM
Number of Units 1
Packing Media

Packing Media Type Jaeger
Packing Media Size 2" Dia.
Packing Media Depth 351-0n

. EILTERS PUMP STATION
5.6.1 Het Well

Cycle Time = 15. min.

Volume Required = 4,000 Gal.

Water Depth (Min.) = 6.25°

Wet Well Din 1sions (LxxH.) = 17.25'x14.0'x11.5"
Volume Provided = 11,454 Gal.

5.6.2 Pumps

3
525 GPM

Number of Units
Capacity (each)
T.D.H. = 60 ft.
H.P. (each) = 15

PRESSURE FILTERS
No. of Units 4

S =2 (Dia. x Length) 8'-0"x30'-0"
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Required Dosat

Storage Required (30 Days)

240 175 GPD
3,390 Lbs.

No. of Metering Pumps (Diaphragm Type) 1

5.9. BACKWASH ™IMPS
5.‘ - !![ t 1w _".

Cycle Time = 15 min,
Yolume Required (for
Yolume F |uired (for
1 U th (min,}

Dimensions: (Lx#xH.)
Yolume Provided

cycle) = 9,375 Gal.
backwash) 14,500 Gal.
8.0"

20.75'x14.0'x11.5"
17,384 Gal.

n

5.9.2 Pumps;
Number of Units = 2
Capacity (each) = 1,250 GPM

T.D.H, = 70 ft.
H.P. (Each) = 30

5.10 BACKWASH HOLDING TANK
5.10.1 Yolume Reguired

Partial Tank Drainage
Low Rate Backwash & 1,250 GPM for

High Rate Backwash @ 2,500 GPM for 10 Min.

Raw Water Rinse a8 263 GPM for

Number of Units
Water Depth

Area Required
Tank Size (wx])
Total Tank Depth

5.10.2 Transfer Pumps

Number of Units
Capacity (Each)
T.D. H.

= 1,400 Gal
1 Min. = 1,250 Gal
= 25,000 Gal.
5 Min, = 1,315 "al.
Total Volume Required = 28,965 Gal.
Safety Factor x 1,20
34,758 Gal
{ 4,647 CF)
1
101=-0Q"n
465 SF
161-0"x30'-0"
121-Qn
2
300 GPM
30 FT



Motor HP (Ea.) -
5.11 SETTLING TANK
5.11.1 Tank Design

. O 100 ¢ 1

Overflow Rate 0.33 GPM/SF

Area Required 300 SF

N of Uni 1

Size Reauired (wX1) 1= =M
A ST OMIN

Side Wate ) m

Freeboard IRETL

5.11.2 Sludge Pump

Type: Air Powered-Double Diaphragm

Number of Units 1
Capacity 0-135 GPM
Pressure (Max.,) 125 PSI

5.12 EILTER PRESS

Number of Units 1
Filtration Area 524 SF
Filtration Yol ume 24 CF
Maximum Pressure 100 PSIG
Maximum Hydraul ic Pressure 3,000 PSIG
No. of Chambers 31
{ «© Removal By Removable
Cake Trays

5.13 ACTIVATED CARBON PUMP STATION
5.13.1 Het Well

Cycle Time = 15 Min,

Yolume Required = 4,000 Gal.

Water Depth = 6,25!

Dimensions (LxWxH) = 14.25'x14.0'x11.5!
Volume Provided = 11,454 Gal,

5.13.2 Pumps
Number of Units = 3
Capacity (each) = 525 GPM

T.D.H. = 130 Ft,
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Hoo o Loach) = U5

5.14 ACTIVATED CARBON COLUMNS

Number of Units = 3

Vessel Dimensions: 10 ft. dia.xl5 ft.H.
Operating in Parallel

Overflow Ré 5 = 4.46 GPM/ft 2

Flow Rate/Unit = 350 GPM

Total Flow Rate = 1,050 GPM

Contact Time 15 Min.

i on 1 [ »th 17 51

5.15 DISCHARGE PUMPS
5.15.1 Het Well

Cycie Time = 15 Min,

Yoiume Required = 4,000 Gal.

Water Depth = 8.10!

Dimensions (LXWXH) = 20,75'x14'x11.5!
Yolume Provided = 17,384 Gal.

5.15.2 Pumps

Number of Units = 2
Capacity (Each) =1
T.D.H., = 46 Ft.
H.P. (Each) = 20

»050 GPM

5.16  DISCHARGE MANHOLE

Number of Manholes 1
Size 41'-0" Dia,xB8'-0" Deep

5.17  DIFFUSION WELLS & DISTRIBUTION PIPING

Number of Wells 10
Size 10'-0" Dia. x 24'-0" Deep
Distribution Piping 12" Dia. Porous Pipe
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6.1

in’

SL...ON 6

Description of the Recovery Wells

General

Refer is made to Sections . and 10 of this report which contain

‘ni re I b | rticul Ty, «

sign parameters and outline specifications.

6.2

Purpose

The Groundwater Recovery System refers to a series of groundwater

recovery wells and a transmission 11ne which were designed to accompl ish the

following purposes:

a.

Provide hydraulic contaimment of the groundwater plume whose water
quality was affected by contamination from the 01d Bethpage
Landf111. The recovery system will maintain sufficient drawdown to
create a hydraulic barrier which will prevent further migration of

the groundwater plume.

Convey the captured groundwater to the trea ent plant for removal of

contaminants and recharged to ground through diffusion wells,

The operation of the groundwater recovery system will continue until

the groundwater monitoring system demonstrates that either the Specified

Groundwater Criteria is met, or the Zero Slope Condition is reached as de-

scribed in the consent decree.




6.3 Description and Location

The groundwater recovery weil system consists of five groundwater
recovery wellis and a transmission force main conveying the captured

groundwater to the treatn 1t plar Tt five y loc %ed at the
leading edge of the contaminant plume within the Bethpage State Park Black
Golf Course (BSPGC), and ar situated to create a hydraul ic barrier to pre-
\ i . W
draw a total of 1.5 mgd, or 0.30 mgd fron each well. Each individual well
consists of a 10" pipe and screen, 10 H.P, or 15 H.P pump and motor,
equipped with a check valve, a 4" discharge pipe with a control valve, a
pressure gauge flow meter and control panel. The control faciiities are
located in an underground reinforced concrete structure with the top slab

at the ground level. Other detaiis and individual well characteristics are

shown on Drawing No. 21.

The conveyance system through the golf course generaily follows ex—
isting pathways and ciearing so as to cause minimum disturbance of the ex-
isting environment and to minimize potential impacts on park activities,
both during the construction and operation phases. ...e actual locations of
the wells and piping system through the golf course as presented on the
drawings was reviewed and tentatively approved by the representatives of

the New York State Park Commission.

The conveyance system consists of 4", 6", 8" and 10" P,V,C., pipes
provided with vacuum and alr release valves at the high points and drains
at the low points, Restrained joints and/or thrust blocks will also be
provided as necessary. A back pressure sustaining valve is provided to ac-

commodate for low pumpage rates and negative pressures in the system.



The power supply for the wells is taken from the existing LILCO aer-
ial service pole at the intersection of Round Swamp Road and the _J3PGC
Maintenance Road, as shown on Drawing 11, A 15 KY, buried cable connects
the service pole with the transformer located adjacent to the existing
BL. C Well and . ump Station No. 3. From the transformer, individual, 480V
feeders supply wells Nos. 1 through 5 following the piping al ignment once
it reaches Well No. 1. The telemetry and control system also follows the

\

treatment plant control panel.

6.4  QOperation and Control

The operation of the groundwater recovery system 1s intended to cre-
ate and maintain a hydraulic barrier to prevent further migration of the
groundwater plume, as well as collect and transfer captured groundwater for
treatment. The anticipated flow required to maintain hydraul ic containment
from the five recovery wells is 1.5 mgd. This design flow and its corre-
sponding resultant water table drawdown were estimated from the groundwater
model ing studies and confirmed through the pilot pump t¢ :. However, to
ensure that the groundwater recovery system will maintain hydraulic con-
tainment over a range of possible operating conditions, the following de-

sign assumptions were made prior to well pump selection:

a. The normal mode of operation assumes all five wells operating at

210 gpm (0.30 mgd) each for a total flow of 1050 gpm (1.5 mgd).

b. The total maximum pumping capacity of the system is 1,76 mgd or
220 gpm.

c, Wells operating individually have a capacity of up to 290 gpm.




d. To account for seasonal water table fluctuations, as well as the
possible lowering of the water table over the duration of the pro-
Ject, the pumps have been located an additional ten feet below the

anticipated drawdown depth.

6.5 T-nsmission Line Leak Detection

monitoring both the flow rates of the individual extraction wells measured
at the well sites and measuring the total flow del fvered at the Groundwater
Treatment Plant. The control panel in the treatment plant will be equipped
with a totalizer to total the flow from the five wells. This total flow
w111l continually be compared to the flow measured at the influent 11ne at
the treatment plant. Once the difference in these flows exceeds a prede-
termined 11mit, the recovery wells will automatically be shut off and a vi-
sual and audible alarm will be triggered. The actual location of the leak

will be determined by the system's maintenance crew and the pipe repaired.

6.6 Ground-Water Monitoring Program

In order to demonstrate the effectiveness of the remedial actions, a
groundwater monitoring program will be implemented. It will consist of two
elements: hydraulic monitoring and groundwater quality monitoring, as de-

scribed below:
a. The hydraulic containment and the effects of potential mounding

will be demonstrated by measuring water levels in adjacent

monitoring wells.
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b.

Groundwater quality monitoring will be initiated after the
recovery system has been installed but prior to the commencement
of pumping. Samples will be taken from down gradient, and
upgradient wells. The groundwater monitoring program will
continue until the ° -"mination Criteria is met. This will

be demonstrated by the Termination and Post-Tarmination

Monitoring Program.



L. JN 7

Description of the Treatment Facilities

7.1 Building and Grounds

The proposed treatment facilities will be housed in a building de-
{ with tt 11r- of tt irroundir~ buildin, , Sal’™ 1t
features of the building, its layout and the rrounding area -e as

follows:

Dimensions

o] Treatment area 72'-0" x 73'-8"

o Chemical Room 24'-8" x 35!'-6"
o Control Room  24'-8" x 35t-6"
o The building slab will be provided with a gas proof membrane to

prevent gas migrated from the 1andf111 to penetrate the building.

o 3'-6" to 4'-6" walkways around all unit process, with 12'-0"

central walkway.

o} 4,000 CFM ventilation system for the treatment area

0 150 CFM ventilation system for the control room

o 3,000 CFM ventilation for the chemical room
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o | ating system for the treatment area and control r« 1 to maintain
a temperature of 65 ° E.
0 Heating system for the chemical room to maintain a temperature of

”JOF.

o} The floor drainage throughout the building will discharge into

0 Cold water will be supplied from the existing 6" water main.

o Sanitary sewer will discharge into the existing 15" sanitary

sewer on Winding Road.

o The site drainage system 1s integrated with the TOBSWDC Master Plan.
7.2 Unit Processes

7.2.1 Alr Stripper Design

The air stripper design was based on a pilot plant study and em
pirical data used for mass transfer model ing for the removal of volatile
organic compounds (YOC's) from the captured groundwater. ..e pilot plant
study was performed on a groundwater sample from an existing off-site
groundwater monitoring well cluster. The pilot plant tested several 11iquid
loading rates and air flow rates to determine the most accurate mass trans=-
fer coefficients for the contaminants in the groundwater sample. In ap-
piying the results of the pilot test to full scale design a balance was
sought between capital and operating costs in selecting tower size, packing
height and air blower performance. Table 7-1 11ists the design parameters

of - e pr )osed alr stripper.

7-2



TABLE 7-1

Air Stripper Desjgn Parameters
No. of Units 1
Tower Diameter gr-gn
Tower Height (aboveground) 421-0"
Tov -1 Staii
Packing ..cc. .« ;i i
Packing Media Depth 351-0n
Design Flow 1,050 gpm
Hydraul ic Loading Rate 21 gpm/sf
Water Temperature 50 °F
Alr: Water Ratio 60:1

Air Flow Rate

8,422 cfm



The elght foot diameter counter current air stripper column is made
of stalnless steel and has a total height of 45 feet (42 feet above
ground). The column is completely self-supported and anchored to an 18
inch thick concrete base located three feet below grade for structural
stabili1ty. The tower will t provided with sufficient connecti 1s for the
rectangular flanged air influent duct work, an eight inch flanged influent

r le, a ten inch efflu nt nozzle, three flanged manway ¢ sized and
anchor rings, 11fting l1ugs, and support brackets for ladders and piping.

The air stripper design investigated the required packing depths
needed to remove the influent YOC's to the acceptable effluent criteria.
The design parameters included a water temperature of 50 © F to account for
the effects of winter conditions on exposed piping. Comparing the results
of the pilot plant study with mass transfer model ing data, including the
individual Henry's constants for each constituent, it appears that the 11im-
iting contaminant will be 1,2-Dichlorocethane. The required packing depth
for 1ts removal is 35 feet. All remaining VOC's which require shorter
packing depths should, therefore, be removed to Tevels below the effluent

criteria.

The packing media will be 2 inch diameter spherical polypropeylene
packing with a surface area of approximately 43 square feet/ cubic foot and
90 percent vold space. The pressure drop, under the operating condition of
8,422 cfm of air and 1,050 gpm of water will not exceed .07 1nches of
water/foot of packing. One packing support plate will be provided. The
support pla- will be desigr 1 and supported so that the maximum deflection

in the tray is less than one quarter 1inch when supporting the maximum 1oad.
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A distributor tray is provided to uniformly distribute the water
flow over the surface of the packing and uniformly collect the exhaust air.
The distributor tray will be complete with influent velocity breaker, air
exhaust stacks, and distributor orifices. The air exhaust stacks will be
stzed to provide a gas velocity not excee 'ng 25 - »t | - or © The
distributor orifices will be sufficient in number to provide even
disi ibution and sized to 1 :afn a statict id of wao - in tt tray o -

1 £ Tt |
will be stiffened to withstand the maximum hydrostatic head anticipated
without excessive deflection., The structural design shall conform to the

standards of the AISC.

Liquid redistribution rings are provided at even intervals throughout
the height of packing, as required for efficient packing performance. A

minimum of four redistributors will be provided.

A moisture separation system 1s provided which wil1 el iminate water
droplets in the exhaust air stream consisting of a polypropylens mesh-type
mist eliminator. Al11 air inlet and outlet openings will be provided with

24 mesh 1insect screens.

The air blower will be capable of delivering 8,640 scfm at 3.5
inches water air static pressure. The blower will be in accordance with
standards adopted by AMCA for industrial fans. The blower housing will be
heavy gauge steel with continuous airtight welds and suitably braced to
resist vibration or pulsation. The air blower motor will be squirrel cage
induction type electrical motor, totally enclosed, fan cooled, of a high
ef ficiency and energy conserving design, manufactured in accordance with

NEMA specifications.




A caged safety ladder/work platform will be inciuded in final design
for access to-=-and inspection of--the tower internals. The Tadder and
platform are Tntended to provide reascnably easy access 1o the upper manway
on the tower. The ladder and platform should be constructed to bolt onto
the brackets that are welded to the tower shell or to be welded directly to
the tower shell. The ladder/platform will be provided as part of the

packed tow ' by the tower manufacturer.

7.2.2 Manganese Greensand Filtration

The purpose of the Manganese Greensand Filters is the removal of
iron and manganese from the captured groundwater. This 1s accomplished
by oxidizing the Tron and manganese to form their respective hydroxide

precipitates, and settling the precipitates out on the dual media filter
bed.

The manganese greensand pressure filters consist of a dual media bed
of anthracite and manganese greensand. The anthracite 1s used as a buffer
to remove any previcusly formed precipitates prior to contact with the man-
ganese greensand. The greensand {s a manganese-treated zecl {te exchange
medium capable of exchanging electrons and thereby oxidizing the iron and
manganese. However, the oxidation capacity of the greensand {is 1imited and
must be regenerated. This {s accomplished by a continuous feed system of
potassium permanganate (KMnO 4 ) prior to the pressure filters. While this
operation is effectin . the use of potassium permanganate is costly.

Therefore, chlorine is used as a l1ess expensive oxidant prior to the

KMnrO 4 to oxjdize m. 1 of the iron and Tower the amounts of KMnO 4

required.
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Three chemical feed systems are provided prior to the greensand

filters. The first consists of a pH monitoring station connected to a
caustic (NaOH) feed system. The pH of the groundwater is expected to be
approximately 5.5. Sufficient caustic soda must be added to raise the pH to
8.5 so that oxidation will progress rapidly.

The second chemical feed system adds sodium hypochlorite (NaOCL) to
the groundwater to begin iron oxidation. The chlorine addition reduces the
amount of potassium permanganate needed to oxidize the iron and manganese.
Since potassium permangate is costly, this step decreases operating costs

substantially.

Potassium permanganate i1s added immediately prior to the pressure
filters to oxidize iron and manganese and regenerate the greensand filter
r 1fa. The continuous regeneration process ensures that the exchange ca-
pacity of the manganese greensand is not exhausted. In addition, the hy=-
droxides of 1iron and manganese deposited on the exchange medium have a

+2

+2
large sorption capacity for soluble iron (Fe ) and manganese {Mn )

which aides'1n their removal.
Pressurg Filters

Four horizontal pressure filters (8' dia. x 30' long) have been pro-

vided for 1ron and manganese removal. Table 7-2 11sts the pressure filter

design parameters, The filters are operated in parallel at a filtration
rate of 1.3 gpm/sf. The process has been designed to treat 8 mg/1 of iron
and 1 mg/1 of manganese. Each filter contains an influent distributor/ |
backw: . collector, dual medf- bed of anthracite (21") and manganese

sand (15"), air wash distributer, gravel bed (with retaining screer

N un¢ ‘ain system,
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..BLE

Number of Units
Filter Ty,

Filter S 3 (Dfa. x Length)

Anthracite
Manganese Greensand

Filtration Rate
A1l 4 Filters OQperating
3 Operating, 1 Backwashing

Backwash Rate (Low)
Duration

Backwash Rate (High)
Duration

Air Scour Rate
Duration

Raw Water Rinse Duration

Alr Blower
No. of Units
Air Flow Rate {(ea.)
Pressure

4

Horizontal Pressure Filter

- - l:_Jl-OII

210
15"

1.3 gpm/sf
1.7 gpm/sf

1,250 gpm
1 min,

2,500 gpm
10 min,

0.8 scfm/sf
3 min.

5 min.

172
5 psi






Each filter operates under normal conditions, collecting the iron
and manganese precipitate deposited on the filter media. Once the filter
med{a becomes clogged to a certain point and the pressure drop through the
system reaches a predetermined 1imit, the normal filtration operation is
stopped and the backwash sequence begins. Controls will be 1nterlocked so
that only one filter can backwash at a time. The controls will allow for
manual o ‘ride of the automatic backw s3h initiation and tin delay. Afd

11
back 1nto operation. The time of backwash will be capable of being varied,
and a backwash cycle counter will be mounted on the face of the control
panel. Dur 1g the backwash seqi 1ce, the 1ron and manganese precipitate
within the filter bed is removed and transported to the backwash holding
tank.

n S in n i Pr

The backwash holding tank 1is an underground reinforced concrete
structur Jocated in the treatment plant building, between the pressure
filters and the activated carbon columns. As each filter is backwashed,
the backwash water enters the holding tank at a rate of 2,500 gpm, and is
temporarily stored while it 1s transferred to the settl ing tank at 100 gpm.
This slower rate is required in the settling tank in order for the iron and
manganese percipitate to settle out and be collected in the settl ing tank
sludge hoppers. When the sludge in the hoppers reaches a Z percent con-
centration, a sensor will activate an air powered, double diaphragm sludge
pump which will transfer the sludge to the filter press., The filter press
then consol idates the sludge into cakes which drop below the press into
carts for removal. During the filter press operation, the filtrate drains
to the backwash holding tank. Table 7.3 lists the design parameters of the
backwash holding tank, the settling tank and the filter press.
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TABLE 7-3

Backwash Holding Tank

Yolume Required “9,000 11,
Yolume Provided 35,000 gal.
Design Water Depth 10t-Q"

A S ) S ey e
Flow Rate 100 gpm
Overflow Rate 0.33 gpm/sf
Tank Dimensicns 127=0"Wx25'-0"L
Side Water Depth gr-Qn

Freeboard 1'-6"
Detention Time 3.0 hrs.
Filter Press

Filtration Area 524 SF
Filtration Yolume 24 CF

Maximum Pressure 100 PSI

Maximum Hydraul ic Pressure 3,000 PSI



7.2.3 Activated Carbon

The activated carbon columns are provided to remove any residual
YOC's which are not removed in the air stripping process, Three columns
were designed to operate 1n parallel, each accepting 350 gpm and providing
a contact time of 15 minutes. Table 7-4 summarizes the design parameters.
The columns are 10 1 :t diameter vertical tanks with a straight shell
t 1 TS " O 1 I ¢ " },000 1t of T [ "
which, under constant usage, should last a minimum 4-6 months, depending on
the YOC loading. Once the carbon capacity in each column is exhausted, the
column will be taken off-11ne and the carbon will be replaced with
regenerated carbon which will be delivered. While one column 15 off-11ne

for carbon replacement, the remaining two columns will be operated at 525

gpm with a contact time of 10 minutes.

The activated carbon vessels consist of the following major
assembl fjes: influent distribution, effluent collection, access 1adder,
vessel assembly with support legs, and all required connection piping and

nozzles.

The system is designed to operate in a downflow mode. The
cycl indrical vessels have a straight shell height of 15 feet with flanged
and dished heads. The upper head 1s equipped with an access manhole. The
bottom head is equipped with a nozzle for withdrawal of spent carbon. A

ladder will be provided for access to the top of the vessel.

The influent distribution system is designed to evenly distribute
the inlet water over the entire area of the carbon bed. ..e distribution

system consists of an inlet pipe and distributor baffle.



Activated Carbon Columns Design Parameters

No. of Units
Type of Operation
Yessel Dimensions
Overflow Rate
Flow | "Wt

11 Flow e

€ ., me
Carbon Bed Depth

3
Parallel

10 ft. dfa. x 15 ft. H

4,46 gpm/ft 2
350 gpm

7T om

15 min,

12,5 ft.



The ef fluent collection system i1s designed to evenly collect the
effluent from the carbon contactor while retaining the carbon media., The
system consists of filter nozzles installed in a header-lateral piping

system at the bottom of the vessel.

An automatic combination air/vacuum release valve is provided to
rel 1se an amount of air equal to the design flow rate of the column and to
Ty ‘ f
Additionally, the valve will allow air to flow back into the vessel while
it 1s being drained.

Influent and effluent valves are wafer type, butterfly valves.
Yalves used in 11ines transferring carbon siurries are full port ball
valves, Al71 carbon transfer and vessel drain valves are equipped with a
manual level operation. The remaining valves are automatically controlled.

A1l piping is as shown on the plans.

The activtaed carbon media 1s made from coal and is steam activated
at high temperature (1650-1800 © F). The carbon is milled, compacted and
sized such that 2  1east 88 percent will pass through a No. 12 screen and
be retained on a No., 40 screen. The wetted particle density must be
approximately 1.35 gr. cm 3 in order to provide an expansion of the carbon

ed of no more than 10 percent at a flow rate of 5 gpm/sq. ft. and a
temperature of 68 ° F. The pore structure of the carbon is controlled to
facilitate the adsorption of both high and 1ow molecular weight organic

compounds from the water.
A flowmeter will be provided to measure the total flow to the injet

of the carbon transport system. The flowmeter will be of the orifice plate

by-pass design consisting of a base socket with integral orifice plate that

7-10



can be installed directly in the main pipeline. A variable area gauge
cal ibrated to provide a direct reading of the total flow rate will also be

prov ided.

A stub out will be provided ¢ the bottom of the contactor ve 15 to
remove spent carbon. The piping 1s sized as shown on the drawings and will
be ..rnished with a bL.l vi.ve and quick-disconnect fittings. A renty

wili . ¥

A stub out will be provided near the top of the contactor vessels to
i 1virgin or regenerated carbon. A ball valve wiil be provided on the
stub out., Piping, s° 3d as shown on the drawings, will be furnished
terminating approximately five feet from the base pads of the support legs.
The pipe will have quick disconnect fittings. A twenty foot length of hose

will be furnished for connection of the fill1 pipe to the carbon columns.

7.3 Monitoring

7.3.1 Process Mopjtoring

Several parameters will be monitored throughout the treatment
process to ensure proper operation. These include flow metering, pH»
residual chlorine and potassium permanganate monitoring, as well as water

quality monitoring throughout the process units,

Flow wi11 be metered at various points in the treatment process
including plant infiluent, effluent and points between process uni i for

overall process control.



Prior to the greensand pressure filters, pH will be measured and ad-
Justed accordingly for optimum 1ron and manganese removal. Chlorine and
potassium permanganate dosages will be controlled by monitoring the resi-

dual chlorine and potassium permanganate in the filter effluent.

Water quality will be monitored at the treatment plant influent and
‘fluent piping, for 1 + 1ch proce ; unit, and Lt ¢ 1e poini
| ! ) v 1

tract drawings in final design.

7.3.2 Air Quality Monitoring

The remedial action plan for removing groundwater contaminants from
the leachate plume emanating from the 01d Bethpage Sol id Waste Disposal
Complex entails using an air stripping tower. As specified in the DEC con-
sent order operation of the air stripper must assure compliance with ap-
plicable state air discharge requirements and Air Guide No. 1 for the Con-

trel of Toxic Air Contaminants.

This will be accomplished by reviewing the quarterly laboratory re-
sults of water samples obtained from the stripping tower influent and ef-
fluent. The difference in analytical results between the two samples will
yield an accurate value of the volatile organic compounds (Y0C's) being
stripped from the groundwater. These values along with the tower design
parameters, will then be used to calculate emission rates for YOC's which
can be compared to YOC emission 1imits set forth in NYS DEC Title 6, Part
231 (New Source Review in Nonattaimment Areas and Part 212 (Process and Ex-
haust and/or Ventilation Systems). The comparison will determine if ac-

ceptable VOC emissions are being met and if control technology is needed.
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throughout the diffusion well side walls. Each diffusion well 1s sur-
rounded by a 2 foot wide gravel collar. The diffusion wells are arranged
along the bottom of the recharge basin in a circular formation, with a dis-
tribution well in the center. They are interconnected by 12 inch perfo-
rated pipe to maintain even distribution of the flow. Each diffusion well
is raised four feet above the bottam of the recharge basin leaving the re-
maining 20 7 st below the basin floor., ...e top four feet - Irrounded by
fill . v o . ! n

to prevent silt and sediment from entering the diffusion well.




SECTION 8

E-“imated "psts

The costs were developed based on manufacturer's quotations, past and currer’

bid data upgraded for inflation, and certain assumptions as follows:

8.1.1 Ti cc : of ti ufpn 1t for tt unit pr 5 | =
tions from the manufacturers, including F.0.B. shipping points.
For instailation, 30-50 percent of the material cost has been

added.

8.1.2 The cost of the piping, fittings and valves 1s based on prices re-
celved from several suppliers. The installation cost has been es-

timated to be between 25-40 percent of the material cost.

8.1.3 Some of the costs have been established based on existing
construction bid data in LKB's file. These costs are basically

connected to site work, concrete and cost of building.

8.1.4 A ten percent allowance for contingencies, and a ten percent al-
lowance for engineering and administration has been included. The
cost estimates do not include the cost of Tand for the treatment

plant, for the recovery wells and interest during construction.

8.1.5 Construction costs include the cost of the explosion proof

equipment.
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Engineer's Estimate

For
Project Costs
PHASE T1I
ALT, 1 ALT. 2 ALT. 3 TOTAL
DESCRIPTION PHASE I A/C ONLY P/F ONLY A/C A P/F PHASE I & II
S1TE WORK
icovery Wells 13,000 -— - -— 13,000
..eatment Plant 320,000 240,000 240,000 240,000 560,000
TONCRTTL
:overy Wells ~5,000 - -—- -— --.000
ogatment Plant 90,000 940,000*% 940,000% 940,000 * 1,030,000%
BUILDING 50,000 200,000 200,000 200,000 CoJa00 . |
MECHANICAL ‘
Recovery Wells 450,000 -— —— — 450,000 |
Treatment Plant 240,000 378,000 395,000 773,000 1,013,000 ‘
PIPING & VALYES
Transmission Line 900,000 — — —-— S00,000
Treatment Plant 37,000 63,000 120,000 183,000 220,000
Discharge to Diffusion Hells 193,000 - —— -— 193,000
DIFFUSION WELLS 250,000 -—— -—— ——— 250,000
CHEMICAL EQUIPMENT - — 20,000 20,000 20,000
T .ECTRICAL 225,000%% 25,000 70,000 95,000 320,000%*%
PLUMBING 10,000 20,000 20,000 20,000 30,000
H.¥.A.C. 15,000 25,000 25,000 25,000 40,000
INSTRUMENTATION & CONTROLS  __175,000%*  25,000%* _120,000%* 145,000%% 320,000 %%
SUBTOTAL 2,993,000 1,916,000 2,150,000 2,641,000 5,634,000
CONTINGENCIES € 10% + 299,000 192,000 215,000 264,000 563,000

SUBTOTAL CONSTRUCTION COST  $3,292,000 $2,108,000 32,365,000 32,905,000 36,197,000

ENGR. & DESIGN FEES 735,000 735,000 735,000 735,000 735,000 _
TOTAL EST. PROJECT COSTS *x# $4,027,000 $2,843,000 33,100,000 $3,640,000 $6,932,000

¥ 7 ludes Allowance For Special Foundation $ 600,000

¥* Incltudes Explosion Proof ~juipment

¥*% Includes Compiete Design of Phase I & II (Based on the Consent Decree)

: = Activated Carbon
" = Pressi 3 Filters



SECTION 9

The estimated annual costs are based on system operation for 365 days per

y 1ir d include oper :ion and maint w@an¢  cc . of ¢t 1icals and pon -

These costs are based upon the following assumptions:

a. Phase 11 construction is implemented in its entirety.

b, Maintenance being three percent of mechanical equipment cost, two
percent of electrical and instrumentation and one percent of piping

cost.

C. Labor at 325,000 per man year, including overhead and benefits.

d. Unit cost of chemicals are:
Sodium Hypochlorite - $0.15/1b.
Potassium Permanganate ~ $1.65/1b.
Caustic Soda - $0.15/1b.

e. Cost of KW=-Hr. @ $0.15, cost of power has been considered for the
number of hours of operation for each piece of equipment, i.e, for
each piece of equipment, i.e., for pump. The operating hours have
been 8,760 hrs. per year (365 days per year) - backwash pumps only a
few hours per day as well as the equipment connected to backwash

handling and solid disposal.
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I. OPERATING ~OSTS

a. Labor @ $25,000 per man year,
including overhead and benefits.

6 Men € $25,000 150,000

b. Majntenan
- b I
(3% of Equipment costs)
0.65 x 1,533,000 x 0.03 = 30,000

- ETectrical & Instrument
(2% of Equipment Costs)
$640,000 x 0.02 13,000

- Piping & Valves
(1% of Material Cost)

(1,313,000 x 0,01) = 13,000

c. Power 135,000

d. Chemicals 50,000

II. MONITORING COSTS —=23.000
¥TOTAL ANNUAL COSTS $ 444,000

*¥Does not include cost of interest
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10.1.6 Check valves, shall be silent type, cast 1ron body, bronze seat,

stainless steel spring, and shall comply with ASTM Class 125.

10.1.7 Automatic shut-off valves, shall be butterfly type and shall
conform to tt latest AWNA C504. All valve bodies shall be cast

iron, disc shall be of cast iron, seats shall be natural rubber.

:or 1all be T woid pilc’

10.1.8 Meters shall be turbine type, 1iron body, bronze counter housing,
body coating-styrene polymer, and shall comply to the latest AWWA
C701.

10.2  MECHANICAL EQUIPMENT

10.2.1 Well Pumps

10.2.1.1 Well submersible pumps shall be made of stainless steel, multi-stage
centrifugal, and shall be supplied with direct coupled, water-
lubricated motors. A 304S5S check valve built into the top of the
pump shall prevent the backflow.

10.2.1.2 The submersible motor shall be specifically designed for underwater

services and shall be of can-type squirrel-cage design.

10.2.1.3 The 431 stainless steel shaft shall be mounted in two water

lubricated radial bearings. All bearings shall be water lubricated.
10.2.2 ipper shall include packed tower complete with internals.

packing, air blower and ductwork. The tower shell shall have a

maximum 8 foot inside diameter and maximum 40 foot height to the
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10.2.3

10.2.3.1

caenter 1ine of the influent pipe. The column shall be constructed
entirely of 304 stainless steel, shall be self supporting and
anchored in a concrete base. Adequate high efficiency packing,
which depth and sizes shall be established based on contaminant

removal efficiency.

Ad? wri cor tr st 1 " prov’ d to uni.ormly distribute tt

\ : 1 ‘ I

of delivering the amount of air, at a 60:1 air to water ratio. Air
strippers shall be provided with all the intervals and accessories,
as well as piping Tnlet, outlet, etc., for a complete operational

unit.

Pressure Filters The filtration system shall consist of pressure

horizontal or vertical vessels, filter media, intervals, piping
connections, valves and controls. Backwash system shall consist of
pumps, backwash holding tank, settling tank and sludge drying device
(filter press).

Filter shell shall be structural grade steel plate, rolled in the
shape of a cylinder. The steel plate shall be of sufficient
strength to assure structural integrity to withstand the operating
pressure as well as the pressure test. Each cell shall be equipped
with fi1lter media, selected to secure removal of iron and manganese,
as per design criteria. Also the cell shall have an underdrain
system to collect the filter water and to distribute the backwash
water. The sizes of the vessel shall be based on providing an area
for a filtration rate between 2.0 to 3.0GPM/ft. 2 » when all

vessels are in operation.
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10.2.3.2 Pumps and Motors A1l pumps shall be vertical, submersible type,
sized to provide flow requirements against a head determined based

on hydraulic design of the system.

“ickwash pumps (2) shall be sized to deliver an average backwash
rate of 15 GPM/SF of filter surface area. The head shall be
{ 'mil 1 "ised on neec to ¢l n tF n lia and head 1«

i | \

0 Backwash transfer pumps (2) shall be sized such that it will be
capable of pumping the tank down at a rate that will allow the tank

to be ready to receive next backwash.

10.2.3.3 Alr scour shall be supplied by a blower unit, sized to supply an
average of 1.0 CFM/SF of filter surface area, at a pressure no

higher than 5 PSIG.

10.2.3.4 The piping system (pipes and fittings) shall be PYC Schedule 80, and

shall be installed using PYC solvent weld compound.
10.2.3 5 Valves shall be automatic butterfly, on the influent and effluent,

and backwash influent and effluent, and gate valves on the drain

11ines.

10.2.3.6 Settling Tank
- The tank shall consist of a steel outer wall, settling influent
assembly, sludge collector mechanism, effluent launder and in=

fluent baffle, sludge drawoff and supernatant overflow 1ines.

- The unit shall be mounted at the factory.
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10.2.3.7

The sludge shall be moved toward the two hoppers, by means of a
col lector mechanism consisting of two endless strands of chain
and scrapping f1ights, attached thereto, and passing over a
pair of sprockets. The collector shall be driven through a
single motorized speed reducer,

1

The tank st "1t re tt si: iown ¢ the drawing

Filter press shall be of steel construction with side bar wear

strips and complete with the following:

Two (2) 20 inch stroke, double-acting hydraulic cylinders to

automatically open and close the press,

One (1) enclosed hydraulic closing panel compete with selector

switches, indicator 11ghts and pressure gauges.

Piping for feed and discharge connections.

Fully mechanized plate shifting unit designed to automatically

separate the chamber to allow the cakes to be discharged.

A plate stack incorporating the number of chambers required,

recessed to form the cakes.

Polypropylene fiiter media, with latex edges, installed on the
plate.

An air driven, self compensating hydraulic pumping unit,

complete with alil valves, fittings, hoses and oil reserveir.
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10.2.4  ACTIVATED CARBON

10.2.4.1 The vessels shall be rated for a total flow of 1050 GPM when
operated at a flow rate of 4.5 GPM/SF, operated in parallel. The
vessel "1all be 10 ft.-0 inch in diameter and a sidewall height of
15 4 I 3sssure drop acro: the vessel at start up 1all not exce |

T FTT hove U " ¢ we' r pressure.

10.2.4.2 The circular steel contactor tanks shall be ASTM=A36 steel with a
minimum thickness of 1/4 inch designed to withstand a full
hydrostatic interval loading of a minimum of 50 PSI. Tank shall
consist of the following components: 1influent distribution,
effluent collection, access ladder, tank assembly with support legs,
cover with manhole, all required connection nozzle, and required

volume of activated carbon.

10.2.4.3 The system shall be designed to operate in a downflow mode and al-

so allowing the reversing of the flow.

10.2.4.4 The conical bottom shall be provided with the slope of the sides,
to promote the even withdrawal of spent carbon. The top of the
vessel shall be equipped with conical roof. The ladder shall be

provided for access to the access manhole located at the top of

the vessel.

10.2.4.5 The influent distribution system shall be designed to evenly
distribute the inlet water over the entire area of the carbon bed.
The effluent collection system shi.] consist of a circular trough
around the interior periphery of the vessel. All piping shail be
PYC Schedule 80 and the valves shall be water type butterfly valves,

As shown on the drawings, some valves shall be automatic operating,
while others shaiil be with a manual level operator.
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10.3

10.3.1

10.3.2

of friction losses and better efficiency. The impleller shaft
shall be a stainless steel of not 1ess than 12 percent chrome.
The impeller shall be of cast iron, accurately machined and
finished. Each bowl shall have an impeller seat ring to pre-

vent slippage of water between bowl and impeller.

A11 pum; shall be supplied with a motor, 480 volt, 3 phase,

| M A
drive the pump continuously under the total head specified, with
a temperature rise of not more than 40 ° C, above the ambient

temperature,

- The motor thrust bearing shall have ample capacity to carry the
weight of all the rotating parts plus the hydraulic thrust of
the pump impellers.

- The motor shall be of the full voltage starting, vertical, hollow

shaft, squirrel cage induction type.

CHEMICAL FEED EQUIPMENT

Three (3) chemicals shall be used to augment the oxidation and re-
moval of 1ron and manganese: potassium permanganate, hypochlorite

and caustic soda,

The metering biaphragm type pumps shall be capable of delivering
solution based on the calculation for each chemical supply. Pump
construction shall 1nclude a P¥C head with kynar valve poppets, TFE
faced diaphragm, cast aluminum housing, fiber glass pump. In
addition, each pump shall be powered by a 1/4 HP, 115/230 volt, 1

hase 60 Hz, open drip drive motor. Each pump shall have a stand,
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1. Incoming electric service;
2. Switchboards, panelboards, feeders;
3. A system of 1ighting with switching as indicated;
4. A complete system of pov - and branch circuit wiring, including
installation of motors, starters and miscellaneous equipment
nne  lons;
5. Wirit of all heatit ventil 7 1 'r conditioning and
!
6. Process telemetry and control;
7. Operational testing; and
8. Temporary light and power.

10.4.3 Wiring., Condyit and Boxes, Grounding

All wiring shall be run i1n conduit except where run underground,
which shall be direct burial. Wire shall be copper, #12 AWG minimum except
for control and telemetry. Conduit shall be heavy wall aluminum or rigid
gal vanized steel, boxes shall be cast aluminum or iron. Ground entire

installation per National Electrical Code.

10.4.4 Lighting ., Ixtures
The Contractor shall provide, install and connect all 1ighting

fixtures complete with lamps, hangers, fittings, etc., in accordance with

fixtures indicated on the drawings.

10.4.,5 Panel, Disconnect Switches

Panels and disconnect switches shall be as manufactured by Square D,

Cutler Hammer, ITE GE or Westinghouse, Panels shall be 20 inch wide
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minimum, with separate ground bus, bolt-on circuit breakers and be UL
labeled, switches shall be fusible type with fusetrons, except for safety

disconnect which may be non fuse type.

10.4.6 Conner““on of Equipment

Tl Contractor st 1 connect e: 1 item of electri 1 |uipn

10.4.,7 Wiring Devices

A1l wiring devices shall be "Specification Grade" as manufactured by
Hubbell, AH&H or Leviton, Switches shall be 20 ampere quiet type,

receptacles shall be 15 ampere duplex or 20 ampere single. Flates shall be

stainless steel.

10.4.8 Indentification

A1l feeder cables, control and telemetry wires shall be tagged at
terminal points and in all boxes, Safety switches, remote starting control
equipment, shall have lamacoid name plates describing function, purpose or
equipment controlled. Panelboard directories shall be completely

typewritten indicating l1oads served.

10.4.9 Grounding

Ground system per code and UL requirements, each panel feeder shaill

ifnclude a ground conductor size per NEC Table 250-95.
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10.4.10 Temporary Light and "-wer

Provide a system of temporary lighting and convenience receptacles
throughout the building conforming to NEC and OSHA requirements. All

temporary wir' 3 1all be removed when permai nt syster are oper:i le.
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