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ACRONYMS AND ABBREVIATIONS
AEC

Atomic Energy Commission

APP/SSHP

Accident Prevention Plan/Site Safety and Health Plan

CERCLA

Comprehensive Environmental Response, Compensation, and Liability Act

COCs

constituents of concern

CQCP

Contractor Quality Control Plan

EPA

Environmental Protection Agency (U.S.)

FUSRAP

Formerly Utilized Sites Remedial Action Program

gpm

gallons per minute

ITR

independent technical review

NPDES

National Pollutant Discharge Elimination System

NWP

North Wind Portage, Inc.

O&M

operation and maintenance

OAC

Ohio Administrative Code

OEPA

Ohio Environmental Protection Agency

PLC

programmable logic controller

RO

reverse osmosis

SAP

Quality Assurance Project Plan/Sampling and Analysis Plan

SOP

Site Operations Plan

SOW

Final Scope of Work, Remediation of Soils Operable Unit, Luckey Site

SWPPP

Stormwater Pollution Prevention Plan

USACE

United States Army Corps of Engineers

USFWS

United States Fish & Wildlife Service

WMP

Water Management Plan

WMTDP

Waste Management, Transportation, and Disposal Plan

WWTP

wastewater treatment plant
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INTRODUCTION

This water management plan (WMP) addresses stormwater and wastewater management during
environmental remediation at the Luckey Formerly Utilized Sites Remedial Action Program
(FUSRAP) Site. The United States Army Corps of Engineers (USACE), Buffalo District, has
selected North Wind Portage (NWP), under Contract Number W912P4-15-D-0006, to remediate
the Luckey Site. Remediation will take place under FUSRAP, which was established to identify,
investigate, and clean up or control sites previously used by the Atomic Energy Commission
(AEC) and its predecessor, the Manhattan Engineer District. The Luckey Site has been identified
as having materials contaminated with FUSRAP-related constituents of concern (COCs),
including beryllium, lead, radium-226, thorium-230, uranium-234, and uranium-238.
Water management includes collecting, storing, treating, and discharging potentially
contaminated water generated during site operations and controlling discharge of sediment and
other site pollutants to waters of the United States. Site background information, objectives, and
requirements; procedures, roles and responsibilities; health and safety; quality control; and
reporting requirements are discussed below.
The Stormwater Pollution Prevention Plan (SWPPP) is provided as PLN-5511 (USACE 2018a).
Wastewater treatment system operating and maintenance instructions have been described under
separate cover to the USACE for reference.
Site activities will be performed in phases. This WMP and the SWPPP present the means and
methods NWP will follow to manage stormwater and wastewater on the Luckey Site during
mobilization, remediation, and restoration. The WMP provides information required by the Final
Scope of Work, Remediation of Soils Operable Unit, Luckey Site (SOW; USACE 2014). This
WMP will be modified as necessary to reflect revised activities necessitated by changed
conditions at the site and/or to reflect changes in the means and methods utilized for water
management as additional phases of work proceed.
1.1

Site Background

Site history, preparation, remediation, and project schedule are discussed in detail in the Site
Operations Plan for the Luckey Formerly Utilized Sites Remedial Action Program Remediation
Project (SOP; USACE 2017a). The Luckey FUSRAP Site covers approximately 40 acres,
encompassing a production building and warehouse, two abandoned railroad spurs, and several
smaller process and support buildings. The area surrounding the site to the west, north, and east
is primarily residential farmland. From 1949 to the early 1960s, the Brush Beryllium Company,
as a contractor to the AEC, used the Luckey site for beryllium processing to support the national
defense program. Beryllium production activities brought different types of source media or
potential contaminants to the site. Primary source media at the Luckey Site included materials
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delivered for processing or reprocessing: beryl ore from Africa and South America, scrap
beryllium, and radiologically contaminated scrap steel.
The USACE conducted a Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) remedial investigation of the Luckey Site under FUSRAP to characterize site
conditions and to determine nature and extent of contamination, with the scope limited to
addressing radioactivity, beryllium, and constituents related to the production of beryllium at the
Luckey site (USACE 2000). Through the subsequent CERCLA feasibility study of the Luckey
Site, cleanup goals were identified and remedial action alternatives evaluated for the Luckey site
(USACE 2003).
USACE identified six AEC-related COCs in impacted soils posing unacceptable risk to human
health: beryllium, lead, radium-226, thorium-230, uranium-234, and uranium-238. The selected
remedial action, as identified in the Luckey Site, Luckey, Ohio, Record of Decision for Soils
Operable Unit, Final (USACE 2006), includes the excavation of impacted soils to achieve
established cleanup goals for these COCs. Excavated soils above cleanup goals will be shipped
off-site for disposal at a licensed/permitted disposal facility. NWP is the remediation contractor
for the selected alternative.
1.2

Site Features

Drainage features at the Luckey Site (as shown in Figure 1-1) include several outfalls, and
drainage ditches. Discharge from on-site sources (e.g., stormwater) flows into two main
channels: the main drainage ditch and the western drainage ditch. These drainage ditches
ultimately empty into Toussaint Creek, north of the Luckey Site. Toussaint Creek eventually
empties into Lake Erie, approximately 25 miles downstream.
The main drainage ditch originates southeast of the annex to the production building and
converges just east of Lagoon D. The on-site reach of the main drainage ditch is approximately
10 feet wide and 395 feet long. The flow is northward along the site perimeter and across an
agricultural field before emptying into Toussaint Creek. Runoff from roof drains and truck bays
at the production building, annex, and other buildings, located in the center of the site, discharges
to the main drainage ditch. Sanitary drains once conveyed wastewater from the on-site buildings
to the sewage treatment plant when the plant was operating. Treated effluent was discharged to
the main drainage ditch at a National Pollutant Discharge Elimination System (NPDES) outfall
near the filter beds.
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The western drainage ditch (also known as the Luckey Road ditch) runs along Luckey Road at
the western property boundary, flows northward, and also empties into Toussaint Creek. Runoff
from on-site drainage features discharges to the ditch at three locations. The southernmost point,
NPDES Outfall #004, received stormwater from roof drains at the former laboratory building and
the annex. This flow was conveyed to the western drainage ditch in an open concrete-lined ditch.
A second discharge point, NPDES Outfall #005, is located between Outfall #004 and the plant
entrance. This outfall received stormwater runoff from asphalt driveways and possibly from the
roof drains of the main office building via another concrete-lined ditch. The northernmost outfall
was a drainage pipe from a former lime pit, which emptied into the ditch near the northern
property boundary.
Toussaint Creek is impaired by phosphorus and sediment. A total maximum daily load was
established for phosphorus by the Ohio Environmental Protection Agency (OEPA) in the Total
Maximum Daily Loads for the Toussaint River Watershed (OEPA 2006).
A survey performed by the United States Fish & Wildlife Service (USFWS 2009) indicated the
presence of one wetland subject to federal jurisdiction under Section 404 of the Clean Water Act.
This shallow emergent wetland extends inside of the main drainage ditch running north to
Toussaint Creek. This wetland is connected to navigable waters, and as such, remains subject to
requirements of Section 404 of the Clean Water Act.
2.

SCOPE OF WORK

The scope of work addressed in this WMP includes:
•

Collecting, treating, reusing, testing, and discharging wastewater accumulated on-site
through dewatering and decontamination practices.

•

Recordkeeping and reporting as specifically related to water management activities.

The SWPPP (USACE 2018a) contains additional water management requirements for the
project. These requirements relate to waters that are not considered potentially contaminated.
3.

REQUIREMENTS

Contractual and regulatory requirements relevant to the scope of work are referenced below.
•

Contractual requirements reflected in the Statement of Work (USACE 2014):
o Section 5.2.5, Sampling Surface Water/Groundwater/Liquid Waste – 331XX0205.
o Section 5.4, Surface Water Collection and Control – 331XX05.

o Section 5.6, Liquids/Sediments/Sludge’s Collection and Containment – 331XX09.
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•

OAC 3745-1, “Water Quality Standards, Antidegradation" (OAC 2009).

•

Unified Facilities Guide Specification 01 57 23, “Temporary Storm Water Pollution
Control”

4.

WASTEWATER MANAGEMENT PLAN

This WMP identifies procedures to collect, store, treat, and discharge water coming in contact
with FUSRAP-contaminated areas and excavations. These waters will be considered potentially
contaminated. Sources include:
•

Direct precipitation.

•

Naturally occurring groundwater.

•

Run-on accumulation within the excavations.

•

Water collected from the concrete soil staging/processing pads.

•

Water collected from decontamination activities.

•

Water collected from the laboratory/personnel showers.

•

Water collected in frac tank containment skirts.

Stormwater not coming into contact with these areas will be not considered potentially
contaminated and will be managed as described in the SWPPP (USACE 2018a).
4.1

Wastewater Collection

The process soil stockpile pad, sorted pile concrete pad, decontamination pad, and the Rubb®
Building pad will each have concrete pads sloped to direct water to trench drains that are integral
to the pad. From there, the water will flow by gravity through underground piping to the
respective underground concrete sump structure. A grinder pump located in each of the sumps
will pump the collected water to either the MODUTANK storage tank or the weir tank to begin
the wastewater treatment process. As-built information for these facilities is provided in
Appendix A.
Water collected within the excavation areas will be removed from the excavation with a transfer
pump and hoses. This water will be directed to either the MODUTANK storage tank or the weir
tank to begin the wastewater treatment process. Needs for additional storage tanks and storage
capacity, such as portable storage tanks near the excavation area, will be evaluated as each phase
of work proceeds.
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Gray water from the onsite laboratory, generated mainly by glassware cleaning, emergency
shower use, and gray water from the personnel decontamination showers, will be collected in an
underground storage sump. The sump pump contained within the sump will transfer gray water
to the weir tank via underground piping for processing through the wastewater treatment system.
Potentially contaminated water that accumulates in other area, such as tank containments skirts,
non-remediation activity excavations, etc., including stormwater and groundwater, will be
removed using hoses, transfer pumps, and or temporary storage totes. The water will be
transferred to either the MODUTANK storage tank or the weir tank for processing through the
wastewater treatment system.
4.2

Wastewater Storage

The ~240,000-gallon MODUTANK storage tank is the primary means of receiving wastewater
that was collected and transferred by the systems identified in Section 4.1. This storage tank
allows for surge storage capacity within the system. Wastewater will be transferred from this
storage tank to the weir tank as treatment capacity allows. The MODUTANK storage tank will
be outfitted with a secondary containment liner (i.e., dual wall system) and visual leak detection
system.
The 21,000-gallon weir tank will primarily receive water from the MODUTANK storage tank
and gray water system directly; however, the additional systems identified in Section 4.1 can also
be directed into the weir tank, if necessary. The weir tank will allow for the removal of solids
through settling. Accumulated solids will be removed as necessary and returned to the soil
processing pad for processing.
Two 21,000-gallon influent tanks will store potentially contaminated water prior to processing
through the wastewater treatment plant (WWTP). During normal operating conditions, these
tanks will be cycled such that the tank being treated is not the same tank being pumped into, to
help promote additional solids settling. The weir tank, influent storage tanks, and effluent storage
tanks described in Section 4.4, will be outfitted with containment skirts to prevent incident
releases of potentially contaminated water. Rain water collected in these skirts will be treated as
potentially contaminated. As such, it will be transferred via pump and hose to the weir tank for
processing through the WWTP.
4.3
4.3.1

Wastewater Treatment
System Description

The location of the water treatment system is shown in Figure 4-1. The MODUTANK storage
tank is pending construction and will be located west of the east production well. The wastewater
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treatment system consists of various pumps, piping, and instrumentation to monitor the transfer
of water between the storage tanks, WWTP, and associated distribution systems.
The influent and effluent storage tanks within the system are outfitted with high level switches
and high-high level switches to monitor available storage space to control the flows in and out of
them. The weir tank is outfitted with a level transmitter and high-high level switch to control
flows in and out of the tank. The MODUTANK storage tank is outfitted with a level transmitter
to control flows in and out of the tank. Pumps within the system are outfitted with a combination
of pressure switches and flow switches to monitor their operation. The sump systems are also
outfitted with level switches, pressure switches, and flow switches to control the pumps within
them. All of these systems are monitored and controlled through a programmable logic controller
(PLC) designed and programmed by NWP Engineering. This system monitors and controls all
components of the wastewater collection and effluent discharge pumping systems and contains
appropriate alarms and automatic shutoffs to prevent system damage or accidental releases
caused by overflows. If a system alarm occurs, the system will automatically notify the
designated contact via phone and email, as well as performing the appropriate shutdown action
to prevent accidental releases or damage to the system components.
The WWTP was designed and manufactured by ProAct Services Corporation to meet the
treatment needs of the Luckey project site. The WWTP consists of the main transfer pump, sand
filtration system, two-stage bag filtration system, GE reverse osmosis (RO) system, and Allen
Bradley PLC system. All required piping, flow meters, pressure switches, level switches,
controls, and accessories were provided by ProAct for a complete packaged treatment system.
The system was designed to process water at 50 gallons per minute (gpm) with a nominal rate of
25 gpm in accordance with the SOP (USACE 2017a). Actual process performance depends on
the quality of the influent water entering the RO system.
The RO system was selected because it has been demonstrated to be the best available control
technology for removal of dissolved metals – including beryllium and lead – and radionuclides
(United States Environmental Protection Agency [EPA] 2003, 2014). RO is a membrane
technology that operates under high pressure counter to a diffusion gradient. It is effective in
removing all expected dissolved chemical forms of beryllium, lead, and radionuclides, including
oxides, hydroxides, carbonates, and others. Metals and radionuclides may also be present as
particulate or sorbed solids, and these will be removed by settling and filtration.
A process and decision-making flow chart is provided in Figure 4-2. The complete wastewater
treatment system is summarized below:
•

~240,000-gallon MODUTANK storage tank.

•

Weir tank to remove large solids by settling.
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•

Two 21,000-gallon influent storage tanks.

•

Sand filtration system with backwash feature to remove larger solids.

•

5-micron and 0.5-micron bag filtration system to remove finer solids.

•

5-micron RO pre-filter cartridge filtration system.

•

RO treatment to remove dissolved metals and radionuclides not removed by
settling/filtration.

•

Anti-scalant dosing system to maintain RO membrane performance.

•

Clean-in-place system to clean the RO membranes.

•

PLC and associated instrumentation (level switches, level transmitters, flow switches,
flow meters, pressure switches, etc.) to monitor system operation and performance.

•

Four 21,000-gallon effluent storage tanks to allow for on-site use or off-site discharge.

NWP assumes that treatment of volatile organic compounds and semivolatile organic compounds
will not be required based on results of surface water and groundwater sampling during the
Luckey Site, Luckey, Ohio, Final Remedial Investigation Report (USACE 2000). If effluent water
sampling indicated that volatile organic compounds and semivolatile organic compounds are
present and approaching discharge criteria limits after treatment, additional filtration measures,
such as a carbon filter, will be investigated.
4.3.2

System Installation

NWP and vendors/subcontractors installed the WWTP during the mobilization phase of the
project. The location of the plant is shown in Figure 4-1. Power and piping for the wastewater
treatment system and auxiliary components and systems were also installed during this time.
4.3.3

System Operation and Maintenance

The WWTP operator is responsible for operating the PLC, operating and maintaining the
WWTP, managing tank volumes, selecting the appropriate influent and effluent tanks for use,
and managing water coming into the weir tank, under the supervision of the site superintendent,
as described in the SOP (USACE 2017a).
The system will be maintained in an operating or stand-by condition at all times. Potentially
contaminated water will be collected during periods of stand-by as necessary and the system will
be brought on-line for treatment when needed. When the system is brought on-line for treatment,
it can be configured to operate attended or unattended during off hours. During attended
operation, high level tank switches or the appropriate level transmitter alert the WWTP operator
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that it is time to switch tanks. Should the high-high level switch become activated or the
appropriate level transmitter report a high-high tank condition, an alarm condition will occur and
the affected systems will shut down. During unattended operation, high level tank switches or the
appropriate level transmitter will shut down the system with no alarm condition. Should the
high-high level switch become activated or the appropriate level transmitter report a high-high
tank condition, an alarm condition will occur and the affected systems will shut down. Both
attended and unattended modes utilize the same pump protection controls as described in
Section 4.3.1.
The wastewater treatment system vendor provided an operation and maintenance (O&M) plan
and trained the system operators during installation and startup. The treatment system O&M plan
been provided under separate cover to the USACE for reference. The vendor plan includes
instructions, installation drawings (including a piping and instrumentation drawing), PLC
programming instructions, electrical drawings, spare parts list, and all other information required
to operate and maintain the system. Required elements of the O&M plan include:
•

Installation and startup.

•

Operation and monitoring.

•

Inspection and maintenance.

•

Shutdown and standby.

WATER MANAGEMENT PLAN FOR THE LUCKEY
FORMERLY UTILIZED SITES REMEDIAL ACTION
PROGRAM REMEDIATION PROJECT

Figure 4-1. Luckey Site Layout

Identifier:
Revision:
Page:

PLN-5506
3
16 of 22

WATER MANAGEMENT PLAN FOR THE LUCKEY
FORMERLY UTILIZED SITES REMEDIAL ACTION
PROGRAM REMEDIATION PROJECT

Identifier:
Revision:
Page:

PLN-5506
3
17 of 22

Figure 4-2. Wastewater Treatment System Process and Decision-Making Flow Chart
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Secondary Waste Management

Luckey FUSRAP Remediation Project secondary waste management requirements are provided
in the Waste Management, Transportation, and Disposal Plan for the Luckey Formerly Utilized
Sites Remedial Action Program Remediation Project (WMTDP; USACE 2018b). Secondary
wastes for the water treatment system will include clarifier solids, RO concentrate water, filter
backwash water, spent cartridge filters, spent RO membranes, and other incidental consumables.
Liquid wastes – i.e., RO concentrate water and filter backwash water – will be returned to the
weir tank for reprocessing through the system to the extent feasible. Any residuals that cannot be
reprocessed or that remain at the end of processing will be further treated on-site or managed for
off-site disposal.
Solid wastes will be managed according to the WMTDP (USACE 2018b). No Resource
Conservation and Recovery Act-listed or characteristic wastes are expected to be present in
water treatment system secondary wastes.
4.3.5

Sampling and Analysis

Luckey FUSRAP Remediation Project sampling and analysis requirements and procedures are
provided in the Quality Assurance Project Plan/Sampling and Analysis Plan (SAP;
USACE 2017b).
4.4

Treated Water Storage

Once processed, effluent water from the wastewater treatment system RO process will be stored
in four 21,000-gallon effluent tanks. These tanks will store water for use on-site, such as a Dry
FogTM system, water truck(s) for dust control activities, or other wash-down needs on the pads.
Alternatively, water stored in the effluent tanks will be discharged as described in Section 4.5.
4.5

Effluent Discharge

Testing of treated effluent water will occur in accordance with Section 4.3.5. Analytical results
will be reported to the USACE once they are available and reviewed. Analytical results will also
be recorded in the project database. Should treated effluent water fail to meet required criteria,
the failure point, corrective actions, and disposition of the failed batch will be evaluated as
shown in Figure 4-2.
To minimize discharges of treated water, potentially contaminated water from all sources that
has been treated will be reused on-site to the extent practical for dust control. Other uses will
include assisting in the compaction of backfill or hydroseeding efforts. Discharge of treated
water to Outfall #005 on the western drainage ditch, as shown on Figure 1-1, would occur only
in the event of seepage or precipitation significantly above average conditions for the Luckey
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Site, such as a precipitation condition of greater than four percent annual exceedance probability.
In this event, the total volume of water discharged will be recorded.
4.6

Inspections

The project engineer or his designees (field engineers and WWTP operator) will inspect the
collection, storage, treatment, and discharge components of the water management system at
least weekly when in stand-by, and at least daily during treatment system operations. The
inspector will verify that all collection and storage equipment is functional, properly stored, and
leak-tight.
The project engineer or his designees (field engineers and WWTP operator) will operate the
treatment system at least monthly as a system check during periods when no wastewater is
collected. Operational parameters identified in the manufacturer’s instructions will be assessed
daily during active operations. The discharge location will be assessed for erosion or blockage as
necessary.
5.

ORGANIZATION

The Luckey FUSRAP Remediation Project organization is described in the SOP (USACE
2017a). The site superintendent is responsible for supervising field activities, including installing
and operating the wastewater treatment system. He is responsible for recordkeeping and
reporting to the project manager. He has supervisory authority over field technicians, water
treatment system operators, water truck drivers, and laborers involved with the wastewater
treatment system. He is the designated emergency responder for treatment system upsets and
fault alarms. The site superintendent may delegate any of these tasks to competent persons.
Prior to beginning operation, ProAct performed a site visit to review the installation of the
WWTP and to perform on-site startup of the system. ProAct also performed on-site hands-on
training for the WWTP operator, project engineer, and field engineers. The WWTP operator and
management staff also received training on this WMP, the SWPPP, the system O&M plan, and
other project plans, including the Accident Prevention Plan/Site Safety and Health Plan for the
Luckey Formerly Utilized Sites Remedial Action Program Remediation Project (APP/SSHP;
USACE 2016a); the SAP (USACE 2017b); and the Contractor Quality Control Plan for the
Luckey Formerly Utilized Sites Remedial Action Program Remediation Project (CQCP;
USACE 2016b).
6.

SCHEDULE

The overall Luckey FUSRAP Remediation Project schedule is provided in the SOP
(USACE 2017a). Updates are provided monthly to the USACE through the USACE Resident
Management System.
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HEALTH AND SAFETY

Luckey FUSRAP Remediation Project health and safety procedures are provided in the
APP/SSHP (USACE 2016a).
8.

QUALITY ASSURANCE/QUALITY CONTROL

Luckey FUSRAP Remediation Project quality assurance/quality control procedures are provided
in the CQCP (USACE 2016b).
9.

RECORDKEEPING AND REPORTING

Luckey FUSRAP Remediation Project recordkeeping and reporting requirements and procedures
are identified in the SOW (USACE 2014), the SAP (USACE 2017b), and the CQCP (USACE
2016b). The WWTP operator records and logs daily flows for treated effluent and effluent
discharges, as well as operational parameters of the WWTP, for recordkeeping purposes. The
record operational parameters are used to trend process performance and identify potential
deficiencies in the process. The WWTP operator also records and logs sample collection
activities performed for the WWTP and provides this information to the management team to
assist in timely sample tracking and notifications.
10.
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