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P.O. Box 1049, 1800 WaterMark Dr.

Ak

George V. Voinovich
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Columbus, Ohio 43266-0149 T, PR Y Governor

(614) 644-3020 LEC id O Lot e Donald R. Schregardus

FAX (614) 644-2329 Director
December 10, 1992 Re: Hamilton County

Crosby Township

Application No. SW-2496-WS

Community Water System, 3136512

Detail Plans of Proposed Installation of
an Ionics, Inc. electrodialysis reversal
trailer mounted unit

Plans Received July 13, 1992;

Revised Plans Received November 24, 1992
From R.E. Tiller

United States Department of Energy
Fernald Environmental Management Project
P.O. Box 398705 -

Cincinnati, OH 45239-8705 - -

Gentlemen:

The Ohio Environmental Protection Agency has reviewed the enclosed plans
submitted pursuant to Ohio Revised Code Sections 6109.07 et. seqg. These plans
are approved subject to the condition of compliance with all applicable laws,
rules, regulations, and standards. Further, all construction must be :
supervised by a registered engineer, if required by law, or expert qualified
in such work.

The enclosed report contains a description of the facilities
approved which may include information regarding approved
operating rates, capacities, and requirements, and is incorporated
herein.

This approval shall apply only to those water supply facilities
shown on the plans cited above. Any waste handling facilities
shown on these plans must have a separate waste handling approval.

Lead solder and flux that exceeds 0.2 percent lead content and any
pipe or pipe fitting that exceeds an 8 percent lead content shall:
not be used in the installation of the proposed facilities.

The proposed facility may be constructed only in accordance with
plans approved by the director of the Ohio Environmental
Protection Agency. There may be no deviation from the approved
plans without the express, written approval of the agency. Any
deviation from the approved plans or the above conditions may lead
to denial of a discharge permit or other sanctions and penalties
provided under Ohio law. Approval of these plans does not
constitute an assurance that the proposed facilities will operate
in compliance with all Ohio laws and regulations. Additional
facilities shall be installed upon orders of the Ohio
Environmental Protection Agency if the proposed facilities prove
to be inadequate or cannot meet applicable standards.

Should there be any questions regarding the requirements, meaning, or
interpretation of any of the above which we may clarify, please contact the
Division of Drinking and Ground Waters in the appropriate dlstrlct office of
the Ohio Env1ronmenta1 Protection Agency.
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United States Department of Energy
December 10, 1992
Page 2

You are hereby notified that this action of the director is final and may be
appealed to the Environmental Board of Review pursuant to Section 3745.04 of
the Ohio Revised Code by any person who was a party to this proceeding. The
appeal must be in writing and set forth the action complained of and the
grounds upon which the appeal is based. It must be filed with the
Environmental Board of Review within thirty (30) days after notice of the
director's action. A copy of the appeal must be served on the director of the
Ohio Environmental Protection Agency and the Environmental Enforcement Section
of the Office of the Attorney General within three (3) days of filing with the
board. An appeal may be filed with the Environmental Board of Review at the
following address:

Environmental Board of Review
236 East Town Street, Room 300
Columbus, Ohio 43266-0557

Donald R. SchregArdus
Director

DRS/mtk

ce: Southwest District Office
Division .of Drinking and Ground Waters, Central Office
Westinghouse Environmental Management Company of Ohio
Fernald Environmental Restoration Management Corporation
Hamilton County Health Department

[N



State of Ohio Environmental Protection Agency

Southwest District Office

40 South Main Street QA MAy

Dayton, Ohio 45402-2086 RSREES el PN o
(513) 285-6357 : ' TH %Ay, ~ George V. Voinovich
FAX (513) 285-6404 . ’ ’ Governor

RBPOM ON DETAILED PLANS OF PROPOSED INSTALLATION
OF AN IONICS, INC. ELECTRODIALYSIS REVERSAL TRAILER
MOUNTED UNIT AT THE FERNALD ENVIRONMENTAL
MANAGEMENT PROJECT (FEMP), HAMILTON COUNTY

on July 13, 1992, detail plans of proposed installation of an Ionics,
Inc. Electrodialysis Reversal (EDR) Trailer Mounted Unit--Model No. Aquamite
XX-8/2, at the Fernald Environmental Management Project were submitted by
Mr;-R. E. Tiller, Manager, Fernald Environmental Management Project (FEMP),
United States'Department of Energy (DOE). Additional informaﬁion was
submitted on November 19 and November 24, 1992, by Elle?y D. Savage, Manager,
Environmental Compliance, Westinghouse Environmental Management Company of
Ohio. Westinghouse is the contractor operating FEMP for the Department of
Energy. (As of December 1, 1992, Fernald Environmental Restoration
Maﬁagement Corp., a subsidiary of Fluor Daniel, Inc. takes over as the
federal contractor.)
PURPOSE

The existing water treatment system consists of lime softening,
filtration, and disinfection for potable purposes, with process water taken
to a "break tank” through an air gap arrangement for backflow prevention.
Because of difficulties in disposal of lime sludge, DOE has decided to cease
lime softening and install an electrodialysis system for mineral removal,
avoiding the need for sludge generation and disposai. Wastewater streams
from the EDR unit will be discharged to the existing wastewater system at

FEMP; the discharges have been reviewed by the Division of Water Pollution

Control.

@ Printeq on recycled paper
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PAGE 2--REPORT ON DETAIL PLANS OF PROPOSED INSTALLATION OF AN IONICS, INC.
ELECTRODIALYSIS REVERSAL TRAILER MOUNTED UNIT AT THE FERNALD
ENVIRONMENTAL MANAGEMENT PROJECT (FEMP), HAMILTON COUNTY

DESIGN BASIS

Water produced by the EDR unit will be used for the drinking water
system and as boiler feed water. Current population is 1,500, and the
ultimate population to be served is 2,000 expected in 1996.

Estimated water consumption per the application will be:

Average: 0.335 mgd 0.225 mgd (Drinking) + 0.110 (Boiler)

Peak: 0.516 mgd 0.300 mgd (Drinking) + 0.216 (Boiler)

The EDR unit itself is rated at 208 gpm to be operated 24 hours per day.

Under the condition when boiler make-up is not needed, this flow will be

blended with 45 gpm bypassing the Eﬁg, résulging in a tot;iwéfwééﬁ éém of
0.364 mgd. When boiler make-up is drawn off (at a rate of 150 gpm;, a total
of 73 gpm blended EDR product and bypass water is to be produced. Peak
deﬁands are to be met by drawing on the system’s 750,000 gallon treated water
storage tank, 100,000 gallon process water “break tank,” and elevated
storage.

CONVERSION OF EXISTING TREATMENT

The existing treatment system facility equipmeﬁt will be retained, but
converted for iron removal prior to the EDR unit. The.original proposal
envisioned the injection of chlorine for iron oxidation prior to the
reactivator basins, but this has since been changed to ﬁtilization of the
existing plant compressed air supply per revised information geceived
November 19, 1992. Air sparger devices will be installed at both

reactivator/clarifiers, and will be fed by a one inch line from the existing
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PAGE 3--REPORT ON DETAIL PLANS OF PROPOSED &NSTALLATION OF AN IONICS, INC.
ELECTRODIALYSIS'REVERSAL TRAILER MOUNTED UNIT AT THE FERNALD
ENVIRONMENTAL MANAGEMENT PROJECT (FEMP), HAMILTON COUNTY

plant air system. The existing plant air system consists of pumping

compressed air through a filter (Vapoilsorb filter by the C. M. Kemp

Manufacturing Co.; utilizes Kemp’s Type K-11 Vapoilsorb) to remove any oil or

grease that may be present. Silica gel filters provide initial moisture

removal, followed by final drying through a steam heater.

The west reactivator will be utilized for iron precipitation, foliowed
by filtration in the existing nine pressure sand filters prior to the EDR
unit.

PROPOSED ELECTRODIALYSIS REVERSAL WATER TREATMENT

The application includes a “Report of Water Treatment Replacement
Project” prepared by Westinghouse which describes the operation of the EDR
unit and related treatment. (The report discusses oxidation of iron with
chlorine which, as noted previously, has been changed to air injection.)
Section 5.0 of that report is attached here as *Attachment 1.” Appendix B of
the Westinghouse report is a major components list of the Ionics EDR unit,
and is attached here as *Attachment 2.~ | \

A water quality summary table is included as Appendix C of the
Westinghouse report, but the operating ratio of bypass water to EDR treated
water has been changed from what was originally envisioned. *Attachment 3~
table is attached here, showing expected water qﬁality at the revised
conditions of flow described on drawing no. 92X-5900~F-00020 of the

application: (a) all EDR product (210 gpm) being blended with EDR bypass (45

gpm) and pumped to the treated water storage tank, or (b) 150 gpm of EDR

- 5 ‘
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PAGE 4--REPORT ON DETAIL PLANS OF PROPOSED INSTALLATION OF AN IONICS, INC.
ELECTRODIALYSIS REVERSAL TRAILER MOUNTED UNIT AT THE FERNALD
ENVIRONMENTAL MANAGEMENT PROJECT (FEMP), HAMILTON COUNTY

product taken to boiler make-up water supply and the remainder (60 gpm) being

blended with EDR bypass (13 gpm) and pumped to the treated water storage

tank. Note that under both operating flow conditions, the same
product:bypass ratio is maintained, avoiding fluctuations in water quality.

Variable speed pumps will be adjusted to maintain the desired flow rate.

BACKFLOW PREVENTION

When the EDR unit is out of service, boiler make-up will be provided
from the “break tank” discussed previously. A reduced pressure principle .
backflow prevention device is incorporated to prevent this water from being

pumped back through the EDR unit to the potable supply, since they share a

common feé& l;;é fgithe boiler supély. (Npte: f;; bAE;Qa;;Wpumps to th;
sand filters also draw froﬁ process water as shown on the floy diaéram; this
set-up is existing and is not part of the present replacement project
application; Westinghouse has already been advised by telephone that this is
unacceptable and w;ll be expected to be changed; Southwest District will

follow up on this issue.)

ESTIMATED COST

The estimated cost of construction of the project is $1,311,000.

RECOMMENDATION

It is recommended that the plans be approved with the usual conditions.

Division of Drinking and Ground Waters
Southwest Dlstrict

5@, Jwgﬁ_, ;
hen A. Severyn,

k13 S w{a

11/24/92 Mlchael D. Joseph
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ATTACHMENT 1

1

(The fdllow&ing is Sectioﬁ‘5.0 of Westinghouse Environmental Management
Company of Ohio's "Report of Water Treatment Replacement Project")

5.0  PROPOSED EDR WATER TREATMENT PROCESS

The proposed EDR facility consists of a pre-manufactured trailer mounted Ionics
Model Aquamite XX-8/2 EDR Unit. A list of the major components of the proposed
system is attached as Appendix B. This system will be utilized in conjunction
with the existing FEMP pressurized sand-filters to treat well water for drinking
and boiler feed supplies. A detailed process flow diagram for the proposed
facility is included with the plans accompanying this report.

Raw feed water will be pumped from one of the three deep pumping wells to the
West Reactivator. Prior to entering the reactivator chlorine gas will be added

32

to aid in the iron oxidation/removal process. The East Reactivator will continue

to be maintained as a clarifier for sand filter backwash and will serve as a
standby l1ime-alum softener. From the reactivator clearwell, water will be pumped
to the nine pressurized sand filters where turbidity and .impurities are to be
removed. From this point water will be transferred to the proposed EDR unit.
It should be noted that a partial feed of filtered water from the sand filters

will be diverted for blending with EDR product water for drinking and process ..

water purposes. :

Upon entering the EDR unit, water will undergo media filtration using gravel,
garnet, sand, and anthracite at one of two Multi-Media (MM) filter units. The
MM filters are equipped with a bypass system, which will be utilized during
backwash procedures. Filter backwash will be discharged to the existing
wastewater sump on the south side of the Water Plant. EDR feed water will be
filtered further the cartridge filter unit. This unit consists of twenty-two,
30 inch standard, 10 micron filter cartridges contained within a fiberglass
reinforced shell. After cartridge filtration,-water will be pumped to the EDR

membrane stacks.

The EDR membrane stacks consist of repeating cation membranes and anion membranes
as illustrated in Figure 3. As the water flows across the membrane surfaces,
jons are electrically transferred through the membranes from the demineralized
stream to the concentrate stream under the influence of a DC potential.

Approximately every 15 minutes, automatically operated valves will switch the two
jnlets and outlet streams so that the incoming feed water fliows into the new
demineralizing compartments and the recycled concentrate stream flows into the
new concentrating compartments. The effect of this reversal is that the
concentrate stream remaining in the stack whose salinity is higher than the feed
water, must now be desalted. This creates a brief period of time in which the
demineralized stream (product water) salinity is higher than the speci{ied level.

O
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This slug of water is known as off-spec product and will be discharged to the
existing wastewater sump located on the south side of the Water Plant.

Because of reversal, no flow compartment in the stacks will be exposed to high
solution concentrations for more than 15 to 20 minutes at a time. Any build-up
of precipitate salts will be quickly dissolved and carried away when the cycle
reverses. The EDR unit is also equipped with a Clean-In-Place (CIP) flush
system. This system will allow flushing of electrodes and membrane stacks and
their associated piping with a 5% HCL solution. Waste streams from this system
will be collected in the Gas Separator Tank, where they will be aerated to vent
reaction off gases. After aeration the waste stream will be discharged to the
existing wastewater sump located on the south side of the Water Plant.

The EDR stacks will produce a concentrated brine solution continuously during
normal operation. Approximately half of the concentrated brine produced by the
EDR stacks will be recycled back through the system. The remaining brine
solution will be discharged to the existing wastewater sump located on the south
side of the Water Plant. Water from the sump will be pumped to the non-uranium
contaminated side of the General Sump for ultimate discharge to the Great Miami
River via Manhole 175 (MH-175).  Additional discussion of the EDR waste
collection system is provided in Section 6.0.

After passing through the membrane stacks, EDR product water will be collected
in the EDR Product Tank. Water from this tank can be pumped either directly to
the existing Sodium Zeolite softeners for boiler water make-up or to the 750,000
gallon tank for blending with chlorinated water from the existing sand filters.
Two takeoffs from this tank will provide water for cooling water make-up and
sanitary water supply.

41572

Water pumped to sanitary water header will be injected with chlqrine gas in -

solution to ensure its disinfection. After chlorination, water from the sanitary
header will be split between sanitary drinking and process water distribution
supplies. Drinking water will be pumped to the 200,000 gallon east elevated
storage tank, while process water will be pumped to the existing 100,000 gallon
break tank. This tank will continue to serve as a backflow prevention system to
prevent cross connection to the sanitary water distribution system. Water from
the break tank will be pumped for plant process water supply. Break tank water
will also serve as a backup supply for boiler water feed when the EDR unit is

undergoing maintenance.
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ATTACHMENT 2
(The following was submitted as Appendix B of the plan approval application.)

IONICS AQUAMITE XX-8/2 EDR UNIT
MAJOR COMPONENTS LIST

EDR _FEED PUMP

Worthington Model D-1022 3 x 4-8 316 stainless steel case with 316 stainless
steel 1impeller and trim. Crane type 2 mechanical seal. 30 HP Motor,
multivoltage, 50/60 Hz, 30, TEFC, 55 deg. C. Ambient.

BRINE PUMP

Worthington Model D-1022 2 x 3-8, 15 HP Motor, all 316 stainless steel
construction. .

CARTRIDGE FILTER

Eden filters, Model 66-EFC-3-4C-150; fiberglass/PVC housing.
FILTER CARTRIDGE

Filter Cartridges Ionics #30-10 micron for above filter chamber. Each cartridge
to be 30" long and constructed of wound polypropylene with polypropylene core.
Cartridge rating - 10 vu.

FEED: MOTOR-OPERATED VALUE

6" x 4" Hayward ball value, PVC body & ball, teflon seats, EPR seals. Actuator
to be complete with auxiliary limit switch, 7.5 second cycle time. '

STREAM SWITCHING: MOTOR-OPERATED VALVES

3" Hayward 3-way PVC ball value - motor operated. Value to be-flanged with

special porting for right or left flow diversion (non-shut-off arrangement). To
be mounted with actuator complete with auxiliary limit switch. 7.5 second

operating time.

PRODUCT DIVERSION: MOTOR-OPERATED VALVE

3" Hayward 3-way PVC ball value - motor operated. Value to be flanged with
special porting for right or left flow diversion (non-shut-off arrangement). To

" be mounted with actuator complete with auxiliary limit switch. 7.5 second

operating time.

PRESSURE REGULATING VALVE

Ro11-Seal Model 03-S-NR-65-1L-00, 304 Stainless Steel body, natural rubber
diaphragm, w/pilot, #110-PR-13.°

IRe




ELECTRODE STREAM SOLENOID VALVE

GF, 1/2" 2-way solenoid valve, PVC body, Viton seals, normally closed, 50/60 Hz.

PRESSURE SWITCH

_ ERESSURE_GAUGE

United Electric type J-402 Number 555 (0-100 psig range). Two adjustable snap
switches. Teflon diaphragm. Weatherproof housing. Electrical requirement to

be 110/230 VAC, 50/60 cycle. 225 psig proof pressure.
PRESSURE SWITCH

For Gas Separator, 0.3 to 1.0 inches water range.
Rated pressure 10 psig. Electrical Rating 15 Amps @ 120 Volt.
PRESSURE GAUGE

Helicoid JIL-3-F3-NOD. 4-1/2" diameter face with 1/4" NPT back tonnection..Dual
scale; 0-160 psi and 0-11 Kg/cm sq. Non-metallic case, bronze internals.

Helicoid JIL-3-F3-NOD. 4-1/2" diameter face with 1/4” NPT back connection. Dual

scale; 0-100 psi and 0-7 Kg/cm sq. Non-metallic case, bronze internals.
DIFFERENTIAL PRESSURE SWITCH |

United Electric 559, type J-400K. Used to indicate need for filter cartridge
change.

Differential pressure range 0-100 psig. Teflon diaphragm remaining wetted parts
to be stainless steel in weatherproof housing. Electrical requirements 1257250
VAC, 50/60 Hz, 225 psig proof pressure.

-

PRODUCT CONDUCTIVITY CONTROLLER

Hz.
PRODUCT CONDUCTIVITY CELL

Thornton Inst. Model 212-412. Cell constant is 10, thermally compensated, 4 pin
connector.

PRESSURE DIFFERENTIAL INDICATOR

Conc/Dilute Differential. Meriam Instr. 1124. indicator with: Dual scale 100"-
0-100" and 254cm-0-254cm of water. Dial 4-1/2 flush mounted. Bellows 316
stainless steel. Dual ports 1/2" & 1/4" NPT, 316 stainless steel.

Thornton Inst. Model 860-NOl. Range 0-2000 Micromhos/cm. Power 110 VAC 50/60 .

PR
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DILUTE FLOW INDICATOR

Meriam Model 1124. Indicator per the following:

4-1/2" dial, dual scale 0--250 gpm and 0-56 cub. m/hr., flush mount, bellows and
housing of 316 stainless steel. Dual ports, 1/4" & 1/2" NPT.

The above come with 4" orifice plate 1/8" thick, 316 stainless steel, and set of
PVC socket weld 4" orifice plate flanges and gaskets. Orifice compatible with

schedule 40 pipe.
BRINE FLOW INDICATOR

Meriam Model 1124 Indicator. Same as above except:

Dual scale: 0-125 gpm and 0-28 cub.m/hr., 2 inch orifice plate bored to suit
above conditions with a 2 inch socket weld PVC orifice plate flanges and gaskets.
Orifice compatible with schedule 80 pipe.

TEMPERATURE INDICATOR

TEL-TRU #BC-350R, 0-100 deg. C range, 1/2" NPT connection, 3" dial face, bottom
connected, 304 stainless steel.

BLOWER

Industrial Plastics Fabricators, Model UF 1-1/4 30 DD. A1l PVC construction 7-
1/2" inlet and outlet. Motor specification: TEFC, 1/2 HP, 460-380V, 3 phase,
50/60 cycle for 55 degree F ambient, continuous operation. 100 C.F.M. @ 1" water

@ 1440 RPM.
GAS SEPARATOR TANK

Enclosed - PYC - 4’ x 2° x 1’ H.:
MEMBRANE STACK ASSEMBLY.

Ionics Mark III design utilizing 18-inch by 40-inch anion membranes, cation
membranes, intermembrane spacers, electrode spacers and platinum-coated electrode
plates. The exact type and number of each of these components will depend on the
specific application and plant design.

CONTROL PANEL

Ionics control cabinet with conductivity controller, audible alarm unit, cycle
indicator lights, main power switch, pump and rectifier switches.

RECTIFIER

- Ionics, rectifier rating as required, 3 phase, full wave, silicon diode, 5%
ripple (max), class H insulation. Cabinet face includes switch gﬂectable
digital readout of DC amps/volts for each stage, and rect1f1er %ﬂp switch

controls.




ATTACHMENT 3

ESTIMATED WATER QUALITY SUMMARY
EDR WATER TREATMENT REPLACEMENT PROJECT

EDR BYPASS DRINKING

ION WATER (a) EDR PRODUCT WATER EDR BRINE
: BLEND (b)

Na 9 2 3 28
ca 90 _ 10 22 295
Mg 22 3 7 71
K - - - -
cl* 45 4 10 151
HCO3 317 a3 84 1,021
so4 11 1 3 37
NO3 _ - - I -
Fe <0.30 - - -
DS 494 - 63 128 1,600
TH (CaCo3) 316 38 80 964
T Alk (CaCO03) 260 35 69 822

All values in mg/l as the ion unless otherwise stated

* Thirty (30) ppm of chloride added to balance the feed water ions.

(a) water quality produced by iron oxidation, precipitation and filtration

‘(b) Blended water at a ratio of 5.66:1 of EDR product to water bypassing
EDR; ratio taken from operating flow conditions as shown on Plan

Drawing #92X-5900-F-00020; quality of bypass water, EDR product and
brine as shown in Appendix C of DOE’s July 13, 1992, application.

i3
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