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1.0 INTRODUCTION 

The scope of work for this task order is the remediation of the Formerly Utilized Sites Remedial Action 
Program (FUSRAP) Maywood Superfund Site according to the provisions and criteria set forth in the 
Maywood Site Specific Environmental Remediation Contract. The Water Management Plan (WMP) 
addresses the necessary actions to ensure compliance for the management, treatment, and discharge of 
water generated from the FUSRAP Maywood Superfund Site (FMSS). Impacted water generated from the 
site will be treated and discharged in accordance with the Treated Groundwater Discharge Permit issued 
by the Bergen County Utilities Authority (BCUA) as well as, applicable local, state, and federal 
regulations. The procedures that encompass containment, collection, treatment, and discharge of all water 
generated during construction activities are described in this document. 

The FMSS consists of 88 designated residential, commercial, municipal, and government-owned 
properties in the Boroughs of Maywood and Lodi, and the Township of Rochelle Park in Bergen County, 
New Jersey. The majority of the remediation activities will be conducted at the Maywood Interim Storage 
Site (MISS). The MISS is an 11.7-acre lot that previously was part of a 30-acre property owned by the 
Stepan Company. Remediation activities have also taken place on properties located within a few miles of 
the MISS. These off-site locations are known as Vicinity Properties. The U.S. Department of Energy 
(USDOE) began investigating the FMSS and surrounding areas in 1983, and subsequently acquired the 
MISS from the Stepan Company in 1985. As of 2003, the U.S. Army Corps of Engineers (USACE) 
published the Final Record of Decision for Soils and Buildings at the FUSRAP Maywood Superfund Site 
(ROD) (USACE, 2003) to address soil and building contamination on the remaining 24 commercial and 
governmental FMSS properties. 
Remedial excavation and restoration of the remaining vicinity properties have been completed in 
accordance with the ROD, except for the following properties and the MISS:  149-151 Maywood Avenue, 
New York, Susquehanna, & Western (NYS&W) Railroad, and 100 West Hunter Avenue.  This revision 
to the WMP focuses on the control, treatment, and discharge of construction water associated with 
remedial excavation activities for these remaining properties. 

1.1 WATER TYPES AND MANAGEMENT OPERATIONS 
Water will be actively managed on the FMSS at all times. Protecting water quality and minimizing the 
volume of contaminated water required for treatment and discharge is the first step to managing water on 
the FMSS. The two categories of water quality that will be managed during construction activities are 
non-impacted water and impacted water (water presumed to be contaminated). 

Non-impacted water will be classified as precipitation on uncontaminated, undisturbed areas that flows to 
drainage points in and around the area of construction without contacting contaminated soils or debris in 
the disturbed areas. In the event of precipitation, surface flow will be diverted from disturbed areas by 
using grading, berms, trenches, and ditches. Best Management Practices (BMP) for surface water and 
sediment control are identified in the General Environmental Protection Plan (GEPP) (USACE, 2013a) 
and include the use of silt fences and hay bales to minimize the movement of sediment via surface run-
off. The BMPs also will be included on the design drawings for each property.  

Impacted water will be classified as any water (i.e. groundwater, precipitation, or storm water runoff) that 
contacts potentially contaminated soil or contaminated equipment in the FMSS and is presumed 
contaminated. Water considered “impacted” will be collected, treated, and discharged to the BCUA 
sanitary sewer under the treated groundwater discharge permit. Impacted water will be controlled within 
the excavations whenever possible through the use of berms and appropriate grading before being 
pumped into vacuum trucks for transport and treatment at the construction water treatment system. The 
quality and quantity of impacted water will vary throughout the FMSS based on the variance in soil and 
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groundwater contamination and overall excavation requirements. Only potable water obtained from a 
public water supply will be used for dust control at the MISS and Vicinity Properties. 

The goals of water management at the FMSS are: 

• Minimize the volume of impacted water that requires treatment and discharge. 

• Efficiently and safely contain, collect, treat and dispose of all impacted water from construction 
operations. 

• Minimize the impact of water on construction operation performance. 

1.2 MANAGEMENT OF IMPACTED WATER 
The WMP establishes procedures for managing impacted water generated during construction activities at 
the FMSS. Because remediation of the contaminated fill material will require excavation at depths below 
the groundwater table, construction dewatering will be necessary to facilitate the removal of contaminated 
materials. Dewatered liquids requiring treatment will consist of groundwater, precipitation, and storm 
water runoff. Impacted waters are expected to contain suspended solids contaminated with radionuclides 
Radium-226 (Ra-226), Thorium-232 (Th-232), and Uranium-238 (U-238); chemical constituents such as 
Target Compound List (TCL) volatile organic compounds (VOCs); Total Analyte List (TAL) metals; and 
other inorganic compounds. The water generated at the FMSS will be transported to the treatment system 
via vacuum trucks and treated using a four phase treatment process. The four stage process will serve as 
pretreatment to BCUA’s treatment process for wastewater. The parameters considered in the design of the 
construction water treatment system are discussed in Section 2.0, and the treatment processes are 
described in detail in Section 3.0 of this document. Following treatment, the water will be discharged to 
the BCUA sanitary sewer located in the MISS. Periodic monitoring of the effluent will be performed in 
accordance with the BCUA treated groundwater discharge permit, which is further described in 
Section 4.0. Section 4.0 also identifies operation and maintenance (O&M) responsibilities in order to 
keep the treatment system maintained and operating properly. All construction activities addressed in the 
WMP are further described in the GEPP (USACE, 2013a) and the Remedial Action Work Plan (USACE, 
2013b).  All activities associated with the construction water treatment system will be performed in 
accordance with the Accident Prevention Plan (APP; USACE, 2013c).  
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2.0 DESIGN PARAMETERS AND REQUIREMENTS 

The volume and quality of impacted water and the BCUA treatment discharge criteria were the basic 
design parameters for the construction water treatment system. The design also considered storm event 
calculations and groundwater infiltration calculations. These parameters are discussed in detail in the 
following sections. 

2.1 WATER SOURCES AND VOLUME 
In order to manage the water on-site, the potential volume of impacted water will need to be minimized, if 
possible. Sources of impacted water include groundwater infiltration, precipitation, storm water runoff, 
and water seepage from Lodi Brook Culvert. The volume of impacted water to be managed will depend 
on a combination of the following: 

• Depth of excavation relevant to groundwater 

• Sequencing of excavation and restoration schedules (the number and size of active excavations on 
each property) 

• Weather conditions 

• Control of surface water run-off 

2.2 STORM EVENT CALCULATIONS 
An average of 4.2 inches of rainfall in a 24-hour period was assumed for the design storm calculation. 
This is the average of the maximum two-year storm (3.4 inches) and the maximum ten-year storm (5.1 
inches) in the area of the FMSS (www.worldclimate.com). Assuming total diversion of storm water run-
off away from the excavation is achieved, the volume of storm water that collects in an excavation 
depends on the rainfall over the area footprint of the excavation. Allowing for an excavation footprint of 
12,000 to 15,000 square feet based on a maximum (i.e., worst case) excavation and restoration sequencing 
scenario, a range of 30,000 to 50,000 gallons of water is estimated to collect over a 24-hour period design 
storm event. 

2.3 GROUNDWATER CALCULATIONS 
The volume of groundwater infiltration is dependent on the excavation dimensions, hydraulic flow, and 
soil permeability. The maximum range for groundwater infiltration from the various clusters throughout 
the project is 24,000 gallon per day (gpd) to 56,000 gpd, based on the estimated average groundwater 
volumes calculated and reported in the Design Analysis Report (DAR) for each cluster. For groundwater 
management alone, a flow rate range of 17 to 39 gallons per minute (gpm) is estimated over a 24-hour 
period. Depending on the depth of contaminants that must be excavated relative to the groundwater table, 
location-specific hydrogeologic and other considerations, excavation dewatering methods selected may 
result in the production of considerably greater dewatering discharge flowrates.  The specific range will 
change for each property and the anticipated flow rates are presented and discussed in the cluster-specific 
DARs. 

2.4 WATER QUALITY AND RADIONUCLIDES OF CONCERN 
The primary contaminants identified in the subsurface soils at the FMSS are radiological constituents. 
The radionuclides of concern for soil removal at the FMSS are Ra-226, Th-232, and U-238. These 
contaminants are not readily soluble; therefore, pretreatment radiological standards set by the New Jersey 

http://www.worldclimate.com)/
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Department of Environmental Protection (NJDEP) for BCUA will be met by removing suspended solids 
from impacted waters. 

In addition to radiological contaminants, the potential for chemical contamination in both the soil and 
groundwater at the FMSS historically has been reported, and is documented in the Remedial Investigation 
Report for the Maywood Site (USDOE, 1992) and the Groundwater Remedial Investigation Phase I 
(USACE, 2000). Specifically, VOCs, TAL metals, and other inorganic compounds may be present in 
groundwater or become dissolved in groundwater by soil contamination. 

2.5 DISCHARGE PERMIT CRITERIA 
A permit equivalency is required to discharge treated water to BCUA. The BCUA has issued a treated 
groundwater discharge permit for the construction water treatment system at the FMSS. The current 
permit, #1050, classifies the treatment system in the significant industrial user category. The pretreatment 
requirements for discharge are provided by BCUA with guidance on the radiological constituents from 
the NJDEP. The water treatment system will treat raw construction water to meet the permit limits. The 
treatment effluent limitations established for the system at the FMSS are provided in Table 1. A copy of 
the treated groundwater discharge permit #1050 is included in Appendix A. 

Table 1 – Bergen County Utilities Authority Discharge Permit Limits1 

Contaminant BCUA Permit Limit (mg/L)2 
Acrolein 0.30 
Acrylonitrile 8.40 
Aluminum, Total NA 
Arsenic, Total NA 
Barium, Total NA 
Benzene 0.85 
Beryllium, Total NA 
Boron, Total NA 
Bromoform 1.00 
Cadmium, Total NA 
Calcium, Total NA 
Carbon Tetrachloride 0.15 
Chloride NA 
Chlorobenzene 10.60 
Chloroethane 21.50 
Chloroform 1.75 
Chromium, Total NA 
Cobalt, Total NA 
Copper, Total 1.0 (daily max) 
1,2-Dichlorobenzene 21.60 
1,4-Dichlorobenzene 26.30 
1,1-Dichloroethane 19.40 
1,2-Dichloroethane 4.50 
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Table 1 – Bergen County Utilities Authority Discharge Permit Limits1 (Continued)  

Contaminant BCUA Permit Limit (mg/L)2 
1,1-Dichloroethylene 0.14 
1,2-trans-Dichloroethylene 17.00 
1,2-Dichloropropane  21.20 
Ethyl Benzene 9.30 
Iron, Total NA 
Lead, Total NA 
Magnesium, Total NA 
Manganese, Total NA 
Mercury, Total NA 
Methylene Chloride 17.00 
Nickel, Total NA 
Nitrate NA 
Potassium, Total NA 
Selenium, Total NA 
Silicon, Total NA 
Silver, Total NA 
Sodium, Total NA 
Sulfate NA 
Sulfide NA 
1,1,2,2-Tetrachloroethane 3.85 
Tetrachloroethylene 1.80 
Thallium, Total NA 
Toluene 8.10 
1,1,1-Trichloroethane 65.00 
1,1,2-Trichloroethane 8.60 
Trichloroethylene 3.30 
Trichlorofluoromethane 6.25 
Vanadium, Total NA 
Vinyl Chloride 0.005 (det. limit of 0.005) 
Zinc, Total NA 
Cyanide 0.50 (daily max) 
Oil and Grease (petroleum origin) 100 (monthly avg) 

150 (single sample) 
Oil and Grease (non-petroleum origin) 200 (daily max) 
Explosivity 5% LEL on 2 successive readings 

10% LEL on any 1 reading 
Biochemical Oxygen Demand (BOD) BCUA must be notified > 350 
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Table 1 – Bergen County Utilities Authority Discharge Permit Limits1 (Continued) 

Contaminant BCUA Permit Limit (mg/L)2 
Total Organic Carbon (TOC) NA 
Total Dissolved Solids (TDS) NA 
Total Suspended Solids (TSS) BCUA must be notified > 350 
pH 5.5-9.5 standard units (daily range) 
Gross Alpha (including Radium-226 but excluding 

Uranium and Radon) 3 
15 pCi/L (min. det. limit of 3 pCi/L) 

Gross Beta 50 pCi/L (min. det. limit of 4 pCi/L) 
Radium-226 plus Radium-228 5 pCi/L (min. det. limit of 1 pCi/L) 
Thorium-228 15 pCi/L 4 
Thorium-230 15 pCi/L 4 
Thorium-232  15 pCi/L 4 
Uranium-234 ~ 9.5 pCi/L 5 
Uranium-235 ~1.1 pCi/L 5 
Uranium-238 ~ 9.5 pCi/L 5min. det. limit of 0.5 pCi/L 
Uranium, Total 0.03 (min. det. limit of 0.001) 

Note(s): 
1 Permit limits based on BCUA Permit # 1050 dated 09/01/2011-08/31/2014. 
2 Unless otherwise noted. 
3 As stated in N.J.A.C. 7:10-5.2(a)10 by reference to 40 CFR 141.66(c) 
4 If an alternative analysis method is used, i.e. radiochemistry, then these limits apply as alpha emitters. 
5 If an alternative analysis method is used, i.e. radiochemistry, then these limits apply by apportioning the 30 ug/L limit 
for Total Uranium to the natural isotopes assuming U-total specific activity of 0.67 pCi/g and uranium activity fractions of 
0.473 for U-234 and U-238 and 0.054 for U-235.   
mg/L denotes milligrams per liter. 
ug/L denotes micrograms per liter 
pCI/L denotes picocuries per liter  
LEL denotes Lower Explosive Limit  
NA denotes not applicable. 
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3.0 TREATMENT PROCESSES OF THE CONSTRUCTION WATER 
SYSTEM 

The following sections detail the four processes used to treat impacted water at the FMSS. 

3.1 PROCESS FLOW OF CONSTRUCTION WATER TREATMENT 
The level of treatment required is based upon effluent pretreatment standards required by the BCUA and 
NJDEP. Four stages of treatment will be required to meet the treatment standards at the FMSS. Each 
phase of treatment utilizes existing, demonstrated technology. However, the treatment process is 
configured to allow some flexibility in operation, and in particular, allow certain processes to be bypassed 
in the event they are not required for treatment. Two treatment processes within the water treatment 
system target elevated levels of arsenic in water (Phases II and IV). However, the water will bypass 
these treatment processes if field testing reveals that arsenic levels are below applicable levels. 
Additional information regarding the four phases of treatment is provided in the following sections. 
Figures 1 through 3 depict the different stages of treatment at the FMSS. 

3.2 PHASE I OF TREATMENT 
Impacted water will typically be pumped from the site of excavation to either a temporary holding tank 
(frac tank) or directly into a vacuum truck for immediate transport to the MISS. From the vacuum truck, 
the water will be pumped into one of several frac tanks located at the water treatment system. Influent 
storage capacity will vary depending upon project needs. However, in general, approximately 150,000 
gallons of on-site influent storage capacity will be available. If needed, additional storage tanks will be 
added to the treatment system to increase storage capacity. From the holding tanks, the water will be 
directed into a 50,000 gallon equalization tank located just outside of the treatment trailers. Use of these 
temporary storage tanks allows for solids settling, and also allows for control over the water level in the 
equalization tank depending on the amount of water awaiting treatment. The equalization tank also allows 
for solids settling and will be used to regulate the amount of water being processed through the system. 
Small quantities of flocculant will be added to the equalization tank to aid with solids settling. 
Additionally, calcium hypochlorite solution may be used to control algae growth, on an as needed basis. 
All influent samples for radiological and chemical analyses will be collected from the equalization tank. 
Phase I of the treatment process is intended to help minimize the amount of suspended solids transported 
from the excavation to the downstream water treatment processes. Solids generated as part of the Stage I 
treatment process will be disposed of with the contaminated soil. Figure 1 depicts the first phase of 
treatment, as well as, an overview of the entire treatment system at the FMSS. 

3.3 PHASE II OF TREATMENT 
Stage II of the treatment process will target arsenic removal if elevated arsenic concentrations are 
identified in the water. This is the arsenic pretreatment system. A sample of the influent will be collected 
daily and analyzed by the on-site laboratory to determine if arsenic concentrations require treatment. 
Arsenic concentrations will be compared to the values listed in Appendix B to determine if treatment for 
arsenic is necessary. 

If arsenic treatment is required, the water will be directed from the equalization tank into a multi-chamber 
chemical mixing tank for the addition and mixing of potassium permanganate, ferric chloride, and a 
polymer for coagulation. Each chemical will be added and mixed in a separate chamber of the three-
chambered mixing tank. The water then will be directed into a sedimentation tank for further solids 
settling before continuing onto the next phase of the treatment process. The arsenic pretreatment system is 
presented as Figure 2. 
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If arsenic treatment is not required, the water will be directed from the equalization tank in Phase I 
to a treatment trailer in Phase III, and the Phase II treatment process will be bypassed. 

3.4 PHASE III OF TREATMENT 
Phase III of the treatment process will consist of two treatment trailers that run in parallel. The water will 
be directed from the baffled roll-off tanks (in arsenic pretreatment) or the equalization tank (if arsenic 
treatment is not required) to either one of the two treatment trailers, as both trailers have identical 
equipment and treatment processes. This treatment phase will include a joint physical and chemical 
process to remove any remaining solids not previously removed during Phases I and II and adjustment for 
pH.  

The Phase III treatment process will provide chemical addition for pH adjustment, if necessary. 
Adjustment for pH will take place in the clarifier before the water enters the storage tank. From the 
storage tank, the water will be directed through a series of two bag filters and six cartridge filters (housed 
in one cartridge canister) to further remove sediments and fines. Following the filters, the water will be 
processed through a granular activated carbon vessel to aid with the removal of VOC concentrations. The 
water then shall be treated using an ion exchange process to remove concentrations of dissolved 
radiological contaminants radium and uranium. The water first will enter the radium resin vessel and then 
pass through the uranium resin vessel for treatment. The water will be directed to the arsenic post-
treatment trailer if arsenic was detected in the influent. If not, the effluent will be directed from the 
uranium resin vessel through a flow meter and discharged into the sanitary sewer located at the MISS. 
The filter bags and cartridges will be disposed of along with the contaminated soil. Figure 1 depicts the 
Phase III treatment process. 

3.5 PHASE IV OF TREATMENT 
The final phase of water treatment at the FMSS is arsenic post-treatment. If arsenic is not detected in 
the influent, this treatment phase will be bypassed and the effluent will be discharged directly to the 
sanitary sewer. If treatment for arsenic is required, the water will be directed into a series of two granular 
ferric hydroxide resin vessels for final treatment and polishing. There will be two sets of ferric hydroxide 
resin tanks in the post arsenic treatment process to accommodate water discharged from Treatment Trailer 
1 and Treatment Trailer 2 in Phase III. The treatment trailers will be piped directly to a set of resin tanks 
in the arsenic post-treatment system. Also, a backwash tank in the post treatment system will allow for the 
resin units to be backflushed periodically. Following the resin units, the effluent will pass through the 
flow meter and be discharged to the sanitary sewer at the MISS. The arsenic post-treatment process is 
presented as Figure 3. 

3.6 OPERATION AND MAINTENANCE OF THE CONSTRUCTION WATER TREATMENT 
SYSTEM 

The construction water treatment system at the MISS will operate an average of 8 to 10 hours per work 
day. The operating hours can be increased or decreased depending on the volume of impacted water 
required for treatment and the storage capacity available. If the storage capacity is not sufficient, the hours 
of operation can be increased to 24-hours per day to treat excess volumes of water. Storage is crucial in 
the control and management of impacted water during construction activities. Water storage constantly 
will be changing to adjust for the anticipated flux in volume of water awaiting treatment and discharge.  

The construction water treatment system was initially designed based upon a maximum flow rate of 60 
gpm.  However, since the initial design of the system, an additional treatment unit was added to the Phase 
III treatment process and the arsenic pre-treatment and post-treatment units were incorporated into the 
system.  The flow rate of the system varies depending on the individual treatment processes that must be 
operated in order to comply with the permit effluent limitations.  The arsenic pre-treatment unit is 
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designed for a maximum flow rate of 100 gpm or 60,000 gpd during 10-hours of operation per day.  The 
two treatment trailers in Phase III each will process water at a rate of 60 gpm (36,000 gpd for each trailer 
during a 10-hour work day).  The arsenic post-treatment unit can process a maximum combined flow of 
120 gpm directed from the two treatment trailers in Phase III (72,000 gpd).  The flow rates for each 
treatment phase are summarized in Table 2. 

Table 2 – Design Basis Flow Rates for Treatment Phases II, III, and IV 

Treatment Phase Unit Flow Rate (gpm) Total Gallonage per 10-hr 
Day (gpd) 

II Arsenic Pre-Treatment 100 60,000 

III 
Treatment Trailer 1 60 36,000 

Treatment Trailer 2 60 36,000 

IV Arsenic Post-Treatment 120 72,000 

Note(s): 
         gpm denotes gallons per minute. 
        gpd denotes gallons per day. 
Performance of the water treatment system will be monitored and measured by three parameters: 
contaminant concentration, flow rate, and pressure. The treatment system will remove suspended solids, 
dissolved radionuclides, and organic and inorganic compounds (as needed) in order to meet the 
pretreatment discharge standards of the BCUA. 

Regular maintenance of the system will include, but is not limited to the following: 

• Inspection of the system daily 

• Monitoring the water levels of the equalization tank and frac tanks 

• Recording pressure readings and effluent flow readings 

• Changing the bag filters 

• Changing the cartridge filters 

• Backflushing the activated carbon vessels (annually) 

• Backflushing the radium and uranium resin vessels 

• Backflushing the ferric hydroxide resin vessels (in the arsenic post-treatment unit) 

• Frac tank and equalization tank cleaning (annually) 

Additional information regarding the operation and maintenance of the treatment system is detailed in the 
O&M manuals for each treatment unit. Impacted water generated from the O&M of the treatment system 
(i.e. backwash water from the filters, ion exchange, and resin units) will be returned to the start of the 
system and processed for treatment and discharge. All activities associated with the O&M of the system 
will be performed in accordance with the APP (USACE, 2013c). Treatment capabilities of the 
construction water treatment system will be monitored through monthly performance testing of the 
effluent.  
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3.7 MONITORING AND REPORTING REQUIREMENTS 
Monthly effluent sampling will be conducted at the construction water treatment system in accordance 
with the BCUA treated groundwater discharge permit. An effluent sample will be collected and analyzed 
for radiological and chemical constituents for every 500,000 gallons of water treated. The effluent sample 
will be collected when the treatment quantities have been reached, or at a minimum of once per month. 
Additionally, an effluent sample will be collected and analyzed for radiological constituents gross alpha 
and gross beta for every 125,000 gallons of water treated. The radiological samples will be analyzed by 
the on-site radionuclide laboratory and the chemical samples and trip blanks will be shipped to an off-site 
laboratory for analysis. The sampling point for the effluent samples collected at the MISS will be located 
between the uranium resin vessel and the discharge point into the sanitary sewer. An influent sample also 
will be collected at least once per month from the equalization tank for informational purposes. BCUA 
will be on-site at the FMSS every six months to collect a set of effluent samples (to be analyzed by 
BCUA’s laboratory) and once each year to perform an inspection of the water treatment system and 
sanitary sewer outfall. A split sample usually is collected at the time of the BCUA sampling event and 
analyzed for a minimum of gross alpha and gross beta by the on-site laboratory. A list of the radiological 
and chemical analyses for the 500,000 gallon monthly effluent sample is presented in Table 3. 
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Table 3 – Monthly Radiological and Chemical Analyses for Effluent 

Chemical Analyses Radiological Analyses 
TCL Volatile Organic Compounds (VOCs) Gross Alpha (including Radium-226 but excluding 

radon and uranium) 
TAL Metals Gross Beta 
Cyanide Radium-226 
pH Radium-228 
Total Dissolved Solids (TDS) Thorium-228 
Total Suspended Solids (TSS) Thorium-230 
Biological Oxygen Demand (BOD) Thorium-232 
Phenols Uranium-234 
Total Petroleum Hydrocarbons (TPH) Uranium-235 
Oil and Grease Uranium-238 

A self-monitoring report will be completed monthly and sent to BCUA in compliance with the 
groundwater discharge permit. The monthly report will summarize the average and maximum daily 
regulated wastewater flow, present the analytical results of the monthly effluent sampling, and include a 
copy of the chain of custodies with the sample times listed. The analytical data shall meet the data quality 
objectives established in the Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP)) 
(USACE, 2013d). 

3.8 MODIFICATION OF THE CONSTRUCTION WATER TREATMENT SYSTEM 
The quality and quantity of impacted water will vary throughout the FMSS based on the variations in soil 
and groundwater contamination, time of year, and overall excavation requirements. Modifications in 
treatment system design and operation, if required to accommodate new site conditions in compliance 
with discharge permit limitations, may require prior approval by the BCUA. 

3.9 TRANSPORTATION AND DISCHARGE 
Vacuum trucks will be used to transport the liquid materials collected from the site of excavation to the 
treatment facility at the MISS in preparation for treatment and disposal. Water transported from one area 
to another, across public roadways, will be done in accordance with U.S. Department of Transportation 
USDOT) regulations and the Materials Handling/Transport and Disposal Plan (MHTDP)(USACE, 
2013e). The vehicle and driver transporting liquid materials will have the appropriate licenses and permits 
necessary for transporting the materials and the water will be USDOT classified. Spill prevention and 
protection during transportation and discharge will be followed in accordance with the GEPP (USACE, 
2013a). 

As stated previously, treated water will be discharged to BCUA via a sanitary sewer at the MISS in 
compliance with the BCUA treated groundwater discharge permit. 



FUSRAP Maywood Superfund Site  
Contract Number W912DQ-13-D-3016 Revision 0 
Water Management Plan    December 2013 

Page 3-6 

 
This page intentionally left blank 



FUSRAP Maywood Superfund Site  
Contract Number W912DQ-13-D-3016 Revision 0 
Water Management Plan    December 2013 

Page 4-1 

4.0 REFERENCES 

40 CFR 141.66      Maximum Contaminant Levels For Radionuclides. 
 
N.J.A.C. 7:10-5.2   Safe Drinking Water Act Rules, State of New Jersey 
 
USACE, 2000 Phase I Groundwater Data Report.  Prepared by Shaw Environmental, Inc., Draft, 

November. 

 USACE, 2003 Final Record of Decision for Soils and Buildings at the FUSRAP Maywood Superfund 
Site, Prepared by Shaw Environmental, Inc., August. 

USACE 2013a General Environmental Protection Plan, FUSRAP Maywood Superfund Site, Revision 
0.  Prepared by Cabrera Services, Inc., December.  . 

USACE, 2013b Remedial Action Work Plan, FUSRAP Maywood Superfund Site, Revision 0. Prepared 
by Cabrera Services, Inc., December.  

USACE, 2013c Accident Prevention Plan, FUSRAP Maywood Superfund Site, Revision 0. Prepared by 
Cabrera Services, Inc., December.  

USACE, 2013d Uniform Federal Policy-Quality Assurance Project Plan, FUSRAP Maywood 
Superfund Site, Revision 0. Prepared by Cabrera Services, Inc., December. 

USACE, 2013e Materials Handling/Transportation and Disposal Plan, FUSRAP Maywood Superfund 
Site, Revision 0.  Prepared by Cabrera Services, Inc., December.. 

 USDOE, 1992 Remedial Investigation Report for the Maywood Site.  Prepared by Bechtel National 
Incorporated, December. 



FUSRAP Maywood Superfund Site  
Contract Number W912DQ-13-D-3016 Revision 0 
Water Management Plan    December 2013 

Page 4-2 

 
This page intentionally left blank 



FUSRAP Maywood Superfund Site  
Contract Number W912DQ-13-D-3016 Revision 0 
Water Management Plan    December 2013 

Figures  

FIGURES 
 



FUSRAP Maywood Superfund Site  
Contract Number W912DQ-13-D-3016 Revision 0 
Water Management Plan    December 2013 

Figures  

 
This page intentionally left blank 



U.S. ARMY CORPS
OF ENGINEERS

CABRERA SERVICES
1106 N. CHARLES ST.
SUITE 300
BALTIMORE, MD 21201

Date: 12/04/2013

MISS 2
WASTEWATER TREATMENT

FUSRAP Maywood Superfund Site
Water Management Plan
Maywood, New Jersey

Figure 1

DRAFT
DO NOT CITE OR QUOTE

Project: 13-3900.01

Reviewed By: JB Rev 1Prepared By: KWK:\arcgis\Cabrera GIS Projects\Maywood\MXD\Work Plans Nov 2013\WMP\Figure 1 MISS 2 WWT.mxd  11/15/2013  kwheatley



U.S. ARMY CORPS
OF ENGINEERS

CABRERA SERVICES
1106 N. CHARLES ST.
SUITE 300
BALTIMORE, MD 21201

Date: 12/04/2013

PRE-TREATMENT SYSTEM
ELEVATION EQUIPMENT LAYOUT

FUSRAP Maywood Superfund Site
Waste Management Plan
Maywood, New Jersey

Figure 2

DRAFT
DO NOT CITE OR QUOTE

Project: 13-3900.01

Reviewed By: JB Rev 1Prepared By: KWK:\arcgis\Cabrera GIS Projects\Maywood\MXD\Work Plans Nov 2013\WMP\Figure 2 PTS EE Layout.mxd  12/4/2013  kwheatley



U.S. ARMY CORPS
OF ENGINEERS

CABRERA SERVICES
1106 N. CHARLES ST.
SUITE 300
BALTIMORE, MD 21201

Date: 12/04/2013

POST-TREATMENT
EQUIPMENT LAYOUT

FUSRAP Maywood Superfund Site
Waste Management Plan
Maywood, New Jersey

Figure 3

DRAFT
DO NOT CITE OR QUOTE

Project: 13-3900.01

Reviewed By: JB Rev 1Prepared By: KWK:\arcgis\Cabrera GIS Projects\Maywood\MXD\Work Plans Nov 2013\WMP\Figure 3 PT E Layout.mxd  12/4/2013  kwheatley



This page intentionally left blank 



FUSRAP Maywood Superfund Site  
Contract Number W912DQ-13-D-3016 Revision 0 
Water Management Plan    December 2013 

Page A-1 

APPENDIX A 
 

BERGEN COUNTY UTILITIES AUTHORITY TREATED 
GROUNDWATER DISCHARGE PERMIT 
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Allowable Arsenic Loading:
0.0186 kg/day = 18.6 g/day = 18,600        mg/day

Allowable concentration = allowable mass / total volume
Total volume = flow rate * time
Allowable concentration = allowable mass / (flow rate * time)
Concentration = 18600 mg / (x gpm * 60 min/hr * 24 hrs/day * 3.79 L/gal)

60 min/hr
24 hours/day

3.78541 L/gallon

gpm mg/L ug/L
20 0.171       170.6       
30 0.114       113.7       
40 0.085       85.3         
50 0.068       68.2         
60 0.057       56.9         
70 0.049       48.7         
80 0.043       42.7         
90 0.038       37.9         

100 0.034       34.1         
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APPENDIX B 
 

BERGEN COUNTY UTILITIES AUTHORITY 
ALLOWABLE ARSENIC CONCENTRATIONS
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Table B-1 – Bergen County Utilities Authority Allowable Arsenic Loading by Weight 

Allowable Arsenic Loading to Bergen County Utilities Authority  
0.0186 kilograms per day 
0.04095 pounds per day 

 

Table B-2 – Bergen County Utilities Authority Allowable Arsenic Concentrations by Flow Rate and 
Concentration 

Flow Rate (gpm) 
Allowable Arsenic Concentrations 

mg/L µg/L 
20 0.1706 170.6 
30 0.1138 113.8 
40 0.0853 85.3 
50 0.0683 68.3 
60 0.0569 56.9 
70 0.0488 48.8 
80 0.0427 42.7 
90 0.0379 37.9 

100 0.0341 34.1 
Note(s): 
µg/L denotes microgram(s) per Liter. 
gpm denotes gallons per minute. 
mg/L denotes milligram(s) per liter. 
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	1.0 INTRODUCTION
	1.1 Water Types and Management Operations
	1.2 Management of Impacted Water

	The scope of work for this task order is the remediation of the Formerly Utilized Sites Remedial Action Program (FUSRAP) Maywood Superfund Site according to the provisions and criteria set forth in the Maywood Site Specific Environmental Remediation Contract. The Water Management Plan (WMP) addresses the necessary actions to ensure compliance for the management, treatment, and discharge of water generated from the FUSRAP Maywood Superfund Site (FMSS). Impacted water generated from the site will be treated and discharged in accordance with the Treated Groundwater Discharge Permit issued by the Bergen County Utilities Authority (BCUA) as well as, applicable local, state, and federal regulations. The procedures that encompass containment, collection, treatment, and discharge of all water generated during construction activities are described in this document.
	The FMSS consists of 88 designated residential, commercial, municipal, and government-owned properties in the Boroughs of Maywood and Lodi, and the Township of Rochelle Park in Bergen County, New Jersey. The majority of the remediation activities will be conducted at the Maywood Interim Storage Site (MISS). The MISS is an 11.7-acre lot that previously was part of a 30-acre property owned by the Stepan Company. Remediation activities have also taken place on properties located within a few miles of the MISS. These off-site locations are known as Vicinity Properties. The U.S. Department of Energy (USDOE) began investigating the FMSS and surrounding areas in 1983, and subsequently acquired the MISS from the Stepan Company in 1985. As of 2003, the U.S. Army Corps of Engineers (USACE) published the Final Record of Decision for Soils and Buildings at the FUSRAP Maywood Superfund Site (ROD) (USACE, 2003) to address soil and building contamination on the remaining 24 commercial and governmental FMSS properties.
	Remedial excavation and restoration of the remaining vicinity properties have been completed in accordance with the ROD, except for the following properties and the MISS:  149-151 Maywood Avenue, New York, Susquehanna, & Western (NYS&W) Railroad, and 100 West Hunter Avenue.  This revision to the WMP focuses on the control, treatment, and discharge of construction water associated with remedial excavation activities for these remaining properties.
	Water will be actively managed on the FMSS at all times. Protecting water quality and minimizing the volume of contaminated water required for treatment and discharge is the first step to managing water on the FMSS. The two categories of water quality that will be managed during construction activities are non-impacted water and impacted water (water presumed to be contaminated).
	Non-impacted water will be classified as precipitation on uncontaminated, undisturbed areas that flows to drainage points in and around the area of construction without contacting contaminated soils or debris in the disturbed areas. In the event of precipitation, surface flow will be diverted from disturbed areas by using grading, berms, trenches, and ditches. Best Management Practices (BMP) for surface water and sediment control are identified in the General Environmental Protection Plan (GEPP) (USACE, 2013a) and include the use of silt fences and hay bales to minimize the movement of sediment via surface run-off. The BMPs also will be included on the design drawings for each property. 
	Impacted water will be classified as any water (i.e. groundwater, precipitation, or storm water runoff) that contacts potentially contaminated soil or contaminated equipment in the FMSS and is presumed contaminated. Water considered “impacted” will be collected, treated, and discharged to the BCUA sanitary sewer under the treated groundwater discharge permit. Impacted water will be controlled within the excavations whenever possible through the use of berms and appropriate grading before being pumped into vacuum trucks for transport and treatment at the construction water treatment system. The quality and quantity of impacted water will vary throughout the FMSS based on the variance in soil and groundwater contamination and overall excavation requirements. Only potable water obtained from a public water supply will be used for dust control at the MISS and Vicinity Properties.
	The goals of water management at the FMSS are:
	 Minimize the volume of impacted water that requires treatment and discharge.
	 Efficiently and safely contain, collect, treat and dispose of all impacted water from construction operations.
	 Minimize the impact of water on construction operation performance.
	The WMP establishes procedures for managing impacted water generated during construction activities at the FMSS. Because remediation of the contaminated fill material will require excavation at depths below the groundwater table, construction dewatering will be necessary to facilitate the removal of contaminated materials. Dewatered liquids requiring treatment will consist of groundwater, precipitation, and storm water runoff. Impacted waters are expected to contain suspended solids contaminated with radionuclides Radium-226 (Ra226), Thorium-232 (Th-232), and Uranium-238 (U-238); chemical constituents such as Target Compound List (TCL) volatile organic compounds (VOCs); Total Analyte List (TAL) metals; and other inorganic compounds. The water generated at the FMSS will be transported to the treatment system via vacuum trucks and treated using a four phase treatment process. The four stage process will serve as pretreatment to BCUA’s treatment process for wastewater. The parameters considered in the design of the construction water treatment system are discussed in Section 2.0, and the treatment processes are described in detail in Section 3.0 of this document. Following treatment, the water will be discharged to the BCUA sanitary sewer located in the MISS. Periodic monitoring of the effluent will be performed in accordance with the BCUA treated groundwater discharge permit, which is further described in Section 4.0. Section 4.0 also identifies operation and maintenance (O&M) responsibilities in order to keep the treatment system maintained and operating properly. All construction activities addressed in the WMP are further described in the GEPP (USACE, 2013a) and the Remedial Action Work Plan (USACE, 2013b).  All activities associated with the construction water treatment system will be performed in accordance with the Accident Prevention Plan (APP; USACE, 2013c). 
	2.0 DESIGN PARAMETERS AND REQUIREMENTS
	2.1 Water Sources and Volume
	2.2 Storm Event Calculations
	2.3 Groundwater Calculations
	2.4 Water Quality and radionuclides of Concern
	2.5 Discharge Permit Criteria

	The volume and quality of impacted water and the BCUA treatment discharge criteria were the basic design parameters for the construction water treatment system. The design also considered storm event calculations and groundwater infiltration calculations. These parameters are discussed in detail in the following sections.
	In order to manage the water on-site, the potential volume of impacted water will need to be minimized, if possible. Sources of impacted water include groundwater infiltration, precipitation, storm water runoff, and water seepage from Lodi Brook Culvert. The volume of impacted water to be managed will depend on a combination of the following:
	 Depth of excavation relevant to groundwater
	 Sequencing of excavation and restoration schedules (the number and size of active excavations on each property)
	 Weather conditions
	 Control of surface water run-off
	An average of 4.2 inches of rainfall in a 24-hour period was assumed for the design storm calculation. This is the average of the maximum two-year storm (3.4 inches) and the maximum ten-year storm (5.1 inches) in the area of the FMSS (www.worldclimate.com). Assuming total diversion of storm water run-off away from the excavation is achieved, the volume of storm water that collects in an excavation depends on the rainfall over the area footprint of the excavation. Allowing for an excavation footprint of 12,000 to 15,000 square feet based on a maximum (i.e., worst case) excavation and restoration sequencing scenario, a range of 30,000 to 50,000 gallons of water is estimated to collect over a 24-hour period design storm event.
	The volume of groundwater infiltration is dependent on the excavation dimensions, hydraulic flow, and soil permeability. The maximum range for groundwater infiltration from the various clusters throughout the project is 24,000 gallon per day (gpd) to 56,000 gpd, based on the estimated average groundwater volumes calculated and reported in the Design Analysis Report (DAR) for each cluster. For groundwater management alone, a flow rate range of 17 to 39 gallons per minute (gpm) is estimated over a 24-hour period. Depending on the depth of contaminants that must be excavated relative to the groundwater table, location-specific hydrogeologic and other considerations, excavation dewatering methods selected may result in the production of considerably greater dewatering discharge flowrates.  The specific range will change for each property and the anticipated flow rates are presented and discussed in the cluster-specific DARs.
	The primary contaminants identified in the subsurface soils at the FMSS are radiological constituents. The radionuclides of concern for soil removal at the FMSS are Ra-226, Th-232, and U-238. These contaminants are not readily soluble; therefore, pretreatment radiological standards set by the New Jersey Department of Environmental Protection (NJDEP) for BCUA will be met by removing suspended solids from impacted waters.
	In addition to radiological contaminants, the potential for chemical contamination in both the soil and groundwater at the FMSS historically has been reported, and is documented in the Remedial Investigation Report for the Maywood Site (USDOE, 1992) and the Groundwater Remedial Investigation Phase I (USACE, 2000). Specifically, VOCs, TAL metals, and other inorganic compounds may be present in groundwater or become dissolved in groundwater by soil contamination.
	A permit equivalency is required to discharge treated water to BCUA. The BCUA has issued a treated groundwater discharge permit for the construction water treatment system at the FMSS. The current permit, #1050, classifies the treatment system in the significant industrial user category. The pretreatment requirements for discharge are provided by BCUA with guidance on the radiological constituents from the NJDEP. The water treatment system will treat raw construction water to meet the permit limits. The treatment effluent limitations established for the system at the FMSS are provided in Table 1. A copy of the treated groundwater discharge permit #1050 is included in Appendix A.
	Table 1 – Bergen County Utilities Authority Discharge Permit Limits1

	BCUA Permit Limit (mg/L)2
	Contaminant
	0.30
	Acrolein
	8.40
	Acrylonitrile
	NA
	Aluminum, Total
	NA
	Arsenic, Total
	NA
	Barium, Total
	0.85
	Benzene
	NA
	Beryllium, Total
	NA
	Boron, Total
	1.00
	Bromoform
	NA
	Cadmium, Total
	NA
	Calcium, Total
	0.15
	Carbon Tetrachloride
	NA
	Chloride
	10.60
	Chlorobenzene
	21.50
	Chloroethane
	1.75
	Chloroform
	NA
	Chromium, Total
	NA
	Cobalt, Total
	1.0 (daily max)
	Copper, Total
	21.60
	1,2-Dichlorobenzene
	26.30
	1,4-Dichlorobenzene
	19.40
	1,1-Dichloroethane
	4.50
	Table 1 – Bergen County Utilities Authority Discharge Permit Limits1 (Continued) 

	1,2-Dichloroethane
	BCUA Permit Limit (mg/L)2
	Contaminant
	0.14
	1,1-Dichloroethylene
	17.00
	1,2-trans-Dichloroethylene
	21.20
	1,2-Dichloropropane 
	9.30
	Ethyl Benzene
	NA
	Iron, Total
	NA
	Lead, Total
	NA
	Magnesium, Total
	NA
	Manganese, Total
	NA
	Mercury, Total
	17.00
	Methylene Chloride
	NA
	Nickel, Total
	NA
	Nitrate
	NA
	Potassium, Total
	NA
	Selenium, Total
	NA
	Silicon, Total
	NA
	Silver, Total
	NA
	Sodium, Total
	NA
	Sulfate
	NA
	Sulfide
	3.85
	1,1,2,2-Tetrachloroethane
	1.80
	Tetrachloroethylene
	NA
	Thallium, Total
	8.10
	Toluene
	65.00
	1,1,1-Trichloroethane
	8.60
	1,1,2-Trichloroethane
	3.30
	Trichloroethylene
	6.25
	Trichlorofluoromethane
	NA
	Vanadium, Total
	0.005 (det. limit of 0.005)
	Vinyl Chloride
	NA
	Zinc, Total
	0.50 (daily max)
	Cyanide
	100 (monthly avg)
	Oil and Grease (petroleum origin)
	150 (single sample)
	200 (daily max)
	Oil and Grease (non-petroleum origin)
	5% LEL on 2 successive readings
	Explosivity
	10% LEL on any 1 reading
	BCUA must be notified > 350
	Table 1 – Bergen County Utilities Authority Discharge Permit Limits1 (Continued)

	Biochemical Oxygen Demand (BOD)
	BCUA Permit Limit (mg/L)2
	Contaminant
	NA
	Total Organic Carbon (TOC)
	NA
	Total Dissolved Solids (TDS)
	BCUA must be notified > 350
	Total Suspended Solids (TSS)
	5.5-9.5 standard units (daily range)
	pH
	15 pCi/L (min. det. limit of 3 pCi/L)
	Gross Alpha (including Radium-226 but excluding Uranium and Radon) 3
	50 pCi/L (min. det. limit of 4 pCi/L)
	Gross Beta
	5 pCi/L (min. det. limit of 1 pCi/L)
	Radium-226 plus Radium-228
	15 pCi/L 4
	Thorium-228
	15 pCi/L 4
	Thorium-230
	15 pCi/L 4
	Thorium-232 
	~ 9.5 pCi/L 5
	Uranium-234
	~1.1 pCi/L 5
	Uranium-235
	~ 9.5 pCi/L 5min. det. limit of 0.5 pCi/L
	Uranium-238
	0.03 (min. det. limit of 0.001)
	Uranium, Total
	Note(s):
	1 Permit limits based on BCUA Permit # 1050 dated 09/01/2011-08/31/2014.
	2 Unless otherwise noted.
	3 As stated in N.J.A.C. 7:10-5.2(a)10 by reference to 40 CFR 141.66(c)
	4 If an alternative analysis method is used, i.e. radiochemistry, then these limits apply as alpha emitters.
	5 If an alternative analysis method is used, i.e. radiochemistry, then these limits apply by apportioning the 30 ug/L limit for Total Uranium to the natural isotopes assuming U-total specific activity of 0.67 pCi/g and uranium activity fractions of 0.473 for U-234 and U-238 and 0.054 for U-235.  
	mg/L denotes milligrams per liter.
	ug/L denotes micrograms per liter
	pCI/L denotes picocuries per liter 
	LEL denotes Lower Explosive Limit 
	NA denotes not applicable.
	3.0 Treatment Processes of the Construction Water System
	3.1 Process Flow of Construction Water Treatment
	3.2 Phase I of Treatment
	3.3 Phase II of Treatment
	3.4 Phase III of Treatment
	3.5 Phase IV of Treatment
	3.6 Operation and Maintenance of the Construction Water Treatment System
	3.7 Monitoring and Reporting Requirements
	3.8 Modification of the Construction Water Treatment System
	3.9 Transportation and Discharge

	The following sections detail the four processes used to treat impacted water at the FMSS.
	The level of treatment required is based upon effluent pretreatment standards required by the BCUA and NJDEP. Four stages of treatment will be required to meet the treatment standards at the FMSS. Each phase of treatment utilizes existing, demonstrated technology. However, the treatment process is configured to allow some flexibility in operation, and in particular, allow certain processes to be bypassed in the event they are not required for treatment. Two treatment processes within the water treatment system target elevated levels of arsenic in water (Phases II and IV). However, the water will bypass these treatment processes if field testing reveals that arsenic levels are below applicable levels. Additional information regarding the four phases of treatment is provided in the following sections. Figures 1 through 3 depict the different stages of treatment at the FMSS.
	Impacted water will typically be pumped from the site of excavation to either a temporary holding tank (frac tank) or directly into a vacuum truck for immediate transport to the MISS. From the vacuum truck, the water will be pumped into one of several frac tanks located at the water treatment system. Influent storage capacity will vary depending upon project needs. However, in general, approximately 150,000 gallons of on-site influent storage capacity will be available. If needed, additional storage tanks will be added to the treatment system to increase storage capacity. From the holding tanks, the water will be directed into a 50,000 gallon equalization tank located just outside of the treatment trailers. Use of these temporary storage tanks allows for solids settling, and also allows for control over the water level in the equalization tank depending on the amount of water awaiting treatment. The equalization tank also allows for solids settling and will be used to regulate the amount of water being processed through the system. Small quantities of flocculant will be added to the equalization tank to aid with solids settling. Additionally, calcium hypochlorite solution may be used to control algae growth, on an as needed basis. All influent samples for radiological and chemical analyses will be collected from the equalization tank. Phase I of the treatment process is intended to help minimize the amount of suspended solids transported from the excavation to the downstream water treatment processes. Solids generated as part of the Stage I treatment process will be disposed of with the contaminated soil. Figure 1 depicts the first phase of treatment, as well as, an overview of the entire treatment system at the FMSS.
	Stage II of the treatment process will target arsenic removal if elevated arsenic concentrations are identified in the water. This is the arsenic pretreatment system. A sample of the influent will be collected daily and analyzed by the on-site laboratory to determine if arsenic concentrations require treatment. Arsenic concentrations will be compared to the values listed in Appendix B to determine if treatment for arsenic is necessary.
	If arsenic treatment is required, the water will be directed from the equalization tank into a multichamber chemical mixing tank for the addition and mixing of potassium permanganate, ferric chloride, and a polymer for coagulation. Each chemical will be added and mixed in a separate chamber of the three-chambered mixing tank. The water then will be directed into a sedimentation tank for further solids settling before continuing onto the next phase of the treatment process. The arsenic pretreatment system is presented as Figure 2.
	If arsenic treatment is not required, the water will be directed from the equalization tank in Phase I to a treatment trailer in Phase III, and the Phase II treatment process will be bypassed.
	Phase III of the treatment process will consist of two treatment trailers that run in parallel. The water will be directed from the baffled roll-off tanks (in arsenic pretreatment) or the equalization tank (if arsenic treatment is not required) to either one of the two treatment trailers, as both trailers have identical equipment and treatment processes. This treatment phase will include a joint physical and chemical process to remove any remaining solids not previously removed during Phases I and II and adjustment for pH. 
	The Phase III treatment process will provide chemical addition for pH adjustment, if necessary. Adjustment for pH will take place in the clarifier before the water enters the storage tank. From the storage tank, the water will be directed through a series of two bag filters and six cartridge filters (housed in one cartridge canister) to further remove sediments and fines. Following the filters, the water will be processed through a granular activated carbon vessel to aid with the removal of VOC concentrations. The water then shall be treated using an ion exchange process to remove concentrations of dissolved radiological contaminants radium and uranium. The water first will enter the radium resin vessel and then pass through the uranium resin vessel for treatment. The water will be directed to the arsenic post-treatment trailer if arsenic was detected in the influent. If not, the effluent will be directed from the uranium resin vessel through a flow meter and discharged into the sanitary sewer located at the MISS. The filter bags and cartridges will be disposed of along with the contaminated soil. Figure 1 depicts the Phase III treatment process.
	The final phase of water treatment at the FMSS is arsenic post-treatment. If arsenic is not detected in the influent, this treatment phase will be bypassed and the effluent will be discharged directly to the sanitary sewer. If treatment for arsenic is required, the water will be directed into a series of two granular ferric hydroxide resin vessels for final treatment and polishing. There will be two sets of ferric hydroxide resin tanks in the post arsenic treatment process to accommodate water discharged from Treatment Trailer 1 and Treatment Trailer 2 in Phase III. The treatment trailers will be piped directly to a set of resin tanks in the arsenic post-treatment system. Also, a backwash tank in the post treatment system will allow for the resin units to be backflushed periodically. Following the resin units, the effluent will pass through the flow meter and be discharged to the sanitary sewer at the MISS. The arsenic post-treatment process is presented as Figure 3.
	The construction water treatment system at the MISS will operate an average of 8 to 10 hours per work day. The operating hours can be increased or decreased depending on the volume of impacted water required for treatment and the storage capacity available. If the storage capacity is not sufficient, the hours of operation can be increased to 24-hours per day to treat excess volumes of water. Storage is crucial in the control and management of impacted water during construction activities. Water storage constantly will be changing to adjust for the anticipated flux in volume of water awaiting treatment and discharge. 
	The construction water treatment system was initially designed based upon a maximum flow rate of 60 gpm.  However, since the initial design of the system, an additional treatment unit was added to the Phase III treatment process and the arsenic pre-treatment and post-treatment units were incorporated into the system.  The flow rate of the system varies depending on the individual treatment processes that must be operated in order to comply with the permit effluent limitations.  The arsenic pre-treatment unit is designed for a maximum flow rate of 100 gpm or 60,000 gpd during 10-hours of operation per day.  The two treatment trailers in Phase III each will process water at a rate of 60 gpm (36,000 gpd for each trailer during a 10-hour work day).  The arsenic post-treatment unit can process a maximum combined flow of 120 gpm directed from the two treatment trailers in Phase III (72,000 gpd).  The flow rates for each treatment phase are summarized in Table 2.
	Table 2 – Design Basis Flow Rates for Treatment Phases II, III, and IV
	Total Gallonage per 10-hr Day (gpd)
	Flow Rate (gpm)
	Unit
	Treatment Phase
	60,000
	100
	Arsenic Pre-Treatment
	II
	36,000
	60
	Treatment Trailer 1
	III
	36,000
	60
	Treatment Trailer 2
	72,000
	120
	Arsenic Post-Treatment
	IV
	Note(s):
	         gpm denotes gallons per minute.
	        gpd denotes gallons per day.
	Performance of the water treatment system will be monitored and measured by three parameters: contaminant concentration, flow rate, and pressure. The treatment system will remove suspended solids, dissolved radionuclides, and organic and inorganic compounds (as needed) in order to meet the pretreatment discharge standards of the BCUA.
	Regular maintenance of the system will include, but is not limited to the following:
	 Inspection of the system daily
	 Monitoring the water levels of the equalization tank and frac tanks
	 Recording pressure readings and effluent flow readings
	 Changing the bag filters
	 Changing the cartridge filters
	 Backflushing the activated carbon vessels (annually)
	 Backflushing the radium and uranium resin vessels
	 Backflushing the ferric hydroxide resin vessels (in the arsenic post-treatment unit)
	 Frac tank and equalization tank cleaning (annually)
	Additional information regarding the operation and maintenance of the treatment system is detailed in the O&M manuals for each treatment unit. Impacted water generated from the O&M of the treatment system (i.e. backwash water from the filters, ion exchange, and resin units) will be returned to the start of the system and processed for treatment and discharge. All activities associated with the O&M of the system will be performed in accordance with the APP (USACE, 2013c). Treatment capabilities of the construction water treatment system will be monitored through monthly performance testing of the effluent. 
	Monthly effluent sampling will be conducted at the construction water treatment system in accordance with the BCUA treated groundwater discharge permit. An effluent sample will be collected and analyzed for radiological and chemical constituents for every 500,000 gallons of water treated. The effluent sample will be collected when the treatment quantities have been reached, or at a minimum of once per month. Additionally, an effluent sample will be collected and analyzed for radiological constituents gross alpha and gross beta for every 125,000 gallons of water treated. The radiological samples will be analyzed by the on-site radionuclide laboratory and the chemical samples and trip blanks will be shipped to an off-site laboratory for analysis. The sampling point for the effluent samples collected at the MISS will be located between the uranium resin vessel and the discharge point into the sanitary sewer. An influent sample also will be collected at least once per month from the equalization tank for informational purposes. BCUA will be on-site at the FMSS every six months to collect a set of effluent samples (to be analyzed by BCUA’s laboratory) and once each year to perform an inspection of the water treatment system and sanitary sewer outfall. A split sample usually is collected at the time of the BCUA sampling event and analyzed for a minimum of gross alpha and gross beta by the on-site laboratory. A list of the radiological and chemical analyses for the 500,000 gallon monthly effluent sample is presented in Table 3.
	Table 3 – Monthly Radiological and Chemical Analyses for Effluent

	Radiological Analyses
	Chemical Analyses
	Gross Alpha (including Radium-226 but excluding radon and uranium)
	TCL Volatile Organic Compounds (VOCs)
	Gross Beta
	TAL Metals
	Radium-226
	Cyanide
	Radium-228
	pH
	Thorium-228
	Total Dissolved Solids (TDS)
	Thorium-230
	Total Suspended Solids (TSS)
	Thorium-232
	Biological Oxygen Demand (BOD)
	Uranium-234
	Phenols
	Uranium-235
	Total Petroleum Hydrocarbons (TPH)
	Uranium-238
	Oil and Grease
	A self-monitoring report will be completed monthly and sent to BCUA in compliance with the groundwater discharge permit. The monthly report will summarize the average and maximum daily regulated wastewater flow, present the analytical results of the monthly effluent sampling, and include a copy of the chain of custodies with the sample times listed. The analytical data shall meet the data quality objectives established in the Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP)) (USACE, 2013d).
	The quality and quantity of impacted water will vary throughout the FMSS based on the variations in soil and groundwater contamination, time of year, and overall excavation requirements. Modifications in treatment system design and operation, if required to accommodate new site conditions in compliance with discharge permit limitations, may require prior approval by the BCUA.
	Vacuum trucks will be used to transport the liquid materials collected from the site of excavation to the treatment facility at the MISS in preparation for treatment and disposal. Water transported from one area to another, across public roadways, will be done in accordance with U.S. Department of Transportation USDOT) regulations and the Materials Handling/Transport and Disposal Plan (MHTDP)(USACE, 2013e). The vehicle and driver transporting liquid materials will have the appropriate licenses and permits necessary for transporting the materials and the water will be USDOT classified. Spill prevention and protection during transportation and discharge will be followed in accordance with the GEPP (USACE, 2013a).
	As stated previously, treated water will be discharged to BCUA via a sanitary sewer at the MISS in compliance with the BCUA treated groundwater discharge permit.
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	40 CFR 141.66      Maximum Contaminant Levels For Radionuclides.
	N.J.A.C. 7:10-5.2   Safe Drinking Water Act Rules, State of New Jersey
	USACE, 2000 Phase I Groundwater Data Report.  Prepared by Shaw Environmental, Inc., Draft, November.
	 USACE, 2003 Final Record of Decision for Soils and Buildings at the FUSRAP Maywood Superfund Site, Prepared by Shaw Environmental, Inc., August.
	USACE 2013a General Environmental Protection Plan, FUSRAP Maywood Superfund Site, Revision 0.  Prepared by Cabrera Services, Inc., December.  .
	USACE, 2013b Remedial Action Work Plan, FUSRAP Maywood Superfund Site, Revision 0. Prepared by Cabrera Services, Inc., December. 
	USACE, 2013c Accident Prevention Plan, FUSRAP Maywood Superfund Site, Revision 0. Prepared by Cabrera Services, Inc., December. 
	USACE, 2013d Uniform Federal Policy-Quality Assurance Project Plan, FUSRAP Maywood Superfund Site, Revision 0. Prepared by Cabrera Services, Inc., December.
	USACE, 2013e Materials Handling/Transportation and Disposal Plan, FUSRAP Maywood Superfund Site, Revision 0.  Prepared by Cabrera Services, Inc., December..
	 USDOE, 1992 Remedial Investigation Report for the Maywood Site.  Prepared by Bechtel National Incorporated, December.
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	Table B-1 – Bergen County Utilities Authority Allowable Arsenic Loading by Weight
	Allowable Arsenic Loading to Bergen County Utilities Authority 
	0.0186 kilograms per day
	0.04095 pounds per day
	Table B-2 – Bergen County Utilities Authority Allowable Arsenic Concentrations by Flow Rate and Concentration
	Allowable Arsenic Concentrations
	Flow Rate (gpm)
	µg/L
	mg/L
	170.6
	0.1706
	20
	113.8
	0.1138
	30
	85.3
	0.0853
	40
	68.3
	0.0683
	50
	56.9
	0.0569
	60
	48.8
	0.0488
	70
	42.7
	0.0427
	80
	37.9
	0.0379
	90
	34.1
	0.0341
	100
	Note(s):
	µg/L denotes microgram(s) per Liter.
	gpm denotes gallons per minute.
	mg/L denotes milligram(s) per liter.
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