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1.0  INTRODUCTION 

Roux Associates, Inc. (Roux Associates) has prepared this report on behalf of ExxonMobil Oil 

Corporation (ExxonMobil) to document the investigation of the storm-water collection system at 

the Buffalo Terminal (Site) located at 625 Elk Street, Buffalo, New York (Figure 1).  In order to 

facilitate better management and reporting of assessments and remedial activities, the Site has 

been subdivided into nine geographic areas, which are shown on Figure 2.  The work was 

performed in accordance with the Work Plan for Investigation of the Storm-Water Collection 

System (Work Plan) dated June 27, 2000 (Roux Associates, 2000a). 

 

The collection, treatment and discharge of storm water on the Site is currently accomplished by 

two distinct drainage systems.  One system serves the lined active tank farm for the above 

ground product storage tanks in the Eastern Tank Yard Area (ETYA) and Southern Tank Yard 

Area (STYA) and the second system serves the remainder of the Site, except the Elk Street 

Properties Area (ESPA), which has no storm sewers connected to the Site’s drainage system.  

The drainage systems are described in Section 2. 

 

A limited investigation of the Site’s storm sewers was conducted by Groundwater & 

Environmental Services, Inc. (GES) under the direction of Roux Associates in October 1999.  

The investigation included visual inspection of each easily accessible manhole to confirm the 

number and size of pipes, the configuration of the manhole/catch basin and the presence of 

separate-phase product, water and sediment.  On the Babcock Street Properties Area (BSPA), 

high pressure jetting was performed on sewers to the north and east of the former Barrel House 

to identify sewer connections and condition of sewer pipes.  Some questions regarding the 

configuration of the sewer system still remained after this work was completed. 

 

The investigation activities described in Section 3 of this report expanded upon the information 

gathered during the previous investigation conducted in 1999 and the information available from 

existing plans.  The objectives of the Site storm sewer investigation were to: 

confirm/determine the locations of storm sewer components that could not be identified 
previously or that were questionable, and to complete the Site’s sewer system map with 
these locations; 

• 

• re-establish connections that may have become blocked by debris; 
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investigate the structural integrity of the storm sewers; • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

locate areas of groundwater infiltration and assess infiltration rate and quality;  

assess wet and dry-weather flow and quality; 

identify areas contributing surface water to the collection system; and 

identify/recommend improvements to the storm-water system. 

 

In addition to these objectives for the entire Site, two objectives were set specifically for the 
sewers on the BSPA: 

determine the direction of storm-water flow on the BSPA; and 

restore storm-water flow by gravity from the BSPA to the main portion of the sewer 
system. 

 

To achieve these objectives, the scope of work completed between August 2000 and December 

2001 included the following tasks: 

field verification of system components; 

internal inspections;  

evaluation of flow conditions; 

water quality sampling;  

description of surface cover and topography; and  

evaluation of drainage areas and groundwater infiltration. 

 

The remainder of this report is organized as follows: 

Section 2 presents an overview of the existing water collection, treatment and discharge 
systems; 

Section 3 presents a scope of work for collecting the additional data; 

Section 4 discusses the results of the investigation;  

Section 5 discusses conclusions and recommendations; and  

Section 6 presents references. 
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2.0  DESCRIPTION OF STORM-WATER COLLECTION, 
       TREATMENT AND DISCHARGE SYSTEMS 
As mentioned in Section 1, currently the collection, treatment and discharge of storm water on 

the Site is accomplished by two distinct drainage systems.  One system serves the lined active 

tank farm for the active above ground product storage tanks in the ETYA and STYA.  The second 

system serves the remainder of the Site, except the ESPA, which has no storm sewers connected 

to the Site’s drainage system.  The following is a description of the storm-water collection, 

treatment and discharge systems at the Site.  The information regarding the history of the storm-

water collection, treatment and discharge systems at the Site was obtained from the document 

entitled “History of Operations at the Buffalo Terminal” (Roux Associates, 2000b). 

 

2.1  Storm-Water Collection System 

Historically, all storm water at the Site was collected by a network of catch basins, manholes and 

below grade piping.  This storm-water collection network has been in existence throughout the 

history of the Site, expanded and modified as necessary, to account for changes to the Site 

processes and layout over the years.  In addition, process water and cooling water were also 

historically collected via underground piping, manholes and catch basins.  Plate 1 shows the 

configuration of the sewer system based upon the results of the investigation activities described 

in Section 3 of this report. 

 

Historical Site drawings indicate that several small in-ground oil/water separators were located 

within the collection system to treat flow streams from localized areas of the Site.  The flow from 

small in-ground separators then discharged into the Site’s collection system and ultimately to the 

former Main In-ground Oil/Water Separator located in the Former Refinery Area (FRA). 

 

Prior to 1988, all storm water was handled by one interconnected network of drainage 

components.  Between 1988 and 1992, as part of a product storage tank realignment project, the 

containment areas for the active storage tanks in the STYA and ETYA were lined and a dedicated 

storm-water drainage system for these areas was installed.  Storm water from these areas is 

currently collected by a network of catch basins and below grade piping and directed to a 

dedicated lift station.  The treatment and discharge system for the active lined tank farm for the 

above ground storage tanks is described in Section 2.2. 
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Since 1993, all storm water from sewers not associated with the lined active tank farm collection 

system is discharged to a storm-water lift station located to the north of the former Main In-

ground Oil/Water Separator.  From the lift station, the storm water is pumped to the Site’s Water 

Treatment System described in Section 2.2. 

 

2.2  Treatment and Discharge Systems 
The water collected by the drainage network(s) has been handled by several different treatment 

systems throughout the years, as described below.  From prior to 1924 through 1992, all storm 

water, cooling water and process water was handled by the former Main In-ground Oil/Water 

Separator.  This separator was installed prior to 1924 and is located in the southern portion of the 

FRA.  The separator consisted of eight compartments.  Process water, as well as groundwater 

extracted by the well point system (WPS) between 1971 and 1993, entered the separator via the 

compartment located furthest to the north (compartment 1).  The remaining seven compartments 

handled all storm water and cooling water, as well as overflow from the first compartment.  

Between 1973 and 1987/88, the effluent from the first compartment of the former Main In-

Ground Oil/Water Separator was treated by a Dissolved Air Flotation Unit located to the north of 

the separator and discharged to the Buffalo River until November 1979 and to the Buffalo Sewer 

Authority (BSA) sewer system thereafter. 

 

In 1977, ExxonMobil was issued a State Pollution Discharge Elimination System (SPDES) 

permit (No. NY-0000264) by the New York State Department of Environmental Conservation 

(NYSDEC) for discharge of the treated water to the Buffalo River (NYSDEC 1995).  In 

November 1979, the Site began discharging process water treated through the Former Main In-

ground Oil/Water Separator and the Dissolved Air Flotation Unit to the BSA municipal sewer 

system, while storm water continued to be discharged from the Former Main In-ground 

Oil/Water Separator to the Buffalo River.  In October 1984, the Site’s SPDES permit was 

eliminated since all flows, including storm water, were directed to the BSA sewer system. 

 

The Site’s Water Treatment System was installed and operational by 1993.  The Water Treatment 

System is located in the Remediation Building in the FRA.  The treatment system handles all 

extracted groundwater (from the dual phase recovery systems and the WPS), as well as storm 
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water not associated with the lined active tank farm drainage system, prior to discharge to the 

BSA sewer system. 

 

An upgrade of the Water Treatment System was completed in March 2000.  The Water Treatment 

System currently consists of two treatment trains.  Treatment Train 1 handles all groundwater 

sources described above, as well as dry-weather flow from the storm-water lift station.  

Treatment Train 2 handles wet weather flow from the storm-water lift station.  Flow from the 

storm-water lift station to Train 1 or Train 2 is controlled by a manually operated valve. 

 

Treatment Train 1 consists of a 500 gallons per minute (gpm) oil/water separator followed in 

series by a 300 gpm oil/water separator to remove separate-phase product and air sparging tanks 

to remove dissolved phase constituents.  Treatment Train 2 consists of a 1,500 gpm oil/water 

separator followed by a 500 gpm oil/water separator in series.  Train 2 is configured so that wet 

weather flow in excess of the capacity of the 500 gpm separator is automatically bypassed after 

passing through the 1,500 gpm separator.  Following treatment and flow monitoring by an 

ultrasonic flow meter, water is discharged to the BSA sewer system.  The Site’s Water Treatment 

System is currently discharging to the BSA under BPDES Permit No. 97-05-BU045. 

 

Water collected from the active lined tank farm for the above ground storage tanks is pumped 

from the dedicated lift station located in the STYA to the Lined Tank Farm Above Ground 

Oil/Water Separator located along the dock in the STYA prior to discharge to the Buffalo River 

under SPDES permit No. NY-0204480, first issued in April 1992. 
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3.0  SCOPE OF WORK 

The scope of work was implemented between August 2000 and December 2001 and included the 

tasks described below.  Field forms completed during the investigation activities are included in 

Appendix A.  The field work was performed by Clog Busters, Safety Kleen and GES. 

 

3.1  Field Verification of System Components 
Field verification tasks included the following. 

 

3.1.1  Visual Inspection of System Components and Surrounding Area 
Each system component that could be accessed was visually inspected to confirm the 

configuration of the sewer system shown on existing maps.  This inspection also included 

identification of the condition of the area surrounding the system component.  Visual inspections 

included the following components: 

Each system component that was not previously assigned a number was given a number 
(Plate 1).  For manholes, the number begins with MH- and for catch basins the number 
begins with CB-.  The number was marked on or near the MH/CB. 

• 

• 

• 

• 

• 

Each MH/CB was visually inspected for the presence of separate-phase product.  
Observations were recorded on the field forms contained in Appendix A. 

A sketch was made and information was recorded for each system component on field 
forms (Appendix A), including:  the diameter/dimensions of the MH/CB; the orientation 
of the MH/CB relative to north; orientation of all pipes that can be seen entering/exiting 
each MH/CB; the materials of construction of the MH/CB and piping; the condition of 
the MH/CB and piping; and the presence/thickness of sediment/debris. 

The depth to the bottom of the MH/CB from the rim was measured and recorded.   

The condition of the area surrounding the MH/CB was documented (i.e., paved, gravel, 
soil, grass, etc.). 

 

3.1.2  Surveying 
Surveying of the Site’s storm sewer system was performed as part of this task.  The invert 

elevations of storm sewer piping were surveyed by Safety Kleen in order to confirm the direction 

of flow in the system, evaluate the relationship of the elevation of the groundwater table to the 

sewer system and identify potential areas of groundwater infiltration.  The horizontal and vertical 

coordinates of manholes and catch basins were surveyed by a surveyor licensed in the State of 
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New York in order to plot them on the surveyed basemap of the Site and create the Site’s sewer 

system map. 

 

3.2  Evaluation of Flow Conditions 

This task involved evaluating the flow rates and water quality in selected system components.  

Due to the configuration of the majority of the system components, which did not allow 

individual pipes to be accessed for flow measurement, it was not possible to obtain flow readings 

from them, as proposed in the Work Plan. 

 

Flow measurements were made at MH-6 and two pipes in MH-40 by lowering a container of 

known volume into the flow stream and recording the time it took to fill the container. 

 

Flow measurements at these locations were collected on April 25, 2001 on a clear day, 

approximately 24 hours after rain showers had occurred. 

 

3.3  Water Quality Sampling 
Water quality samples were collected from nine locations during a wet weather event and eight 

locations during a dry weather period.  The sample locations were selected to provide water 

quality data from major branches of the sewer system and to determine which areas of the Site 

are contributing impacted storm water and/or groundwater baseflow to the collection system. 

 

3.3.1  Wet Weather Sampling  
Water quality samples were collected from the following nine locations within the storm-water 

collection system during a wet weather event: 

42-inch pipe connected to the north side of the storm-water lift station (designated LS-N); • 

• 

• 

• 

• 

• 

30-inch pipe connected to the west side of the storm-water lift station (designated LS-W); 

10-inch pipe connected to the east side of the storm-water lift station (designated LS-E); 

Pump discharge at MH-4 (designated MH-4); 

30-inch pipe connected to the south side of CB-7 (designated CB-7-S); 

30-inch pipe connected to the north side of CB-5 (designated CB-5-N); 
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36-inch pipe connected to the west side of MH-55 (designated MH-55-W); • 

• 

• 

• 

• 

• 

24-inch pipe connected to the south side of CB-62 (designated CB-62-S); and 

22-inch pipe connected to the east side of CB-43 (designated CB-43-E). 

 

In addition to these locations, an attempt was made to sample the pipe connected to the north 

side of CB-43, however, there was no flow within the line. 

 

Grab samples were collected from each location on September 27 and 28, 2001 during a storm 

event.  Approximately 2.26 inches of rain fell between September 25 and September 28, 2001: 

0.88 inches between September 25 and 26, 2001; 

1.27 inches between September 26 and 27; and  

0.11 inches between September 27 and 28, 2001. 

 

Due to the configuration of the piping system, as described in Section 3.2, it was not possible to 

collect samples at the flow intervals described in the work plan because flow could not be 

quantified. 

 

Samples were analyzed for oil and grease by either USEPA method 413.1 and/or 1664A; total 

extractable hydrocarbons (TEH) by USEPA method 1664A;  benzene, toluene, ethylbenzene and 

xylenes (BTEX) by USEPA method 602; total suspended solids (TSS) by USEPA method 160.2; 

and iron and manganese by SW846 6010B.  Four locations (CB-43-E, LS-W, LS-N and MH-4) 

were inadvertently not analyzed for TEH during the September sampling round. 

 

Precipitation was recorded daily during the monitoring period from an on-site rain gauge. 

 

3.3.2  Dry Weather Sampling 
Water quality samples were collected during a dry weather period from eight of the nine wet 

weather sample locations.  The pipe connected to the east side of CB-43 (CB-43-E) was not 

sampled during the dry weather period since there was no flow within the line.  Similar to the 

wet weather period, the pipe connected to the north side of CB-43 was not sampled since there 
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was no flow within the line.  Grab samples were collected from these locations during a dry 

weather period on December 4, 2001 (approximately four days after the previous rain event). 

 

Samples were analyzed for oil and grease and TEH by USEPA method 1664A; BTEX by 

USEPA method 602; TSS by USEPA method 160.2; and iron and manganese by SW846 6010B. 

 

Precipitation was recorded daily during the monitoring period from an on-site rain gauge. 

 

3.4  Internal Inspections/Removal of Fluids 
Internal inspections were made using high pressure jetting for a many system components.  

Excavation was used to locate a former in-ground oil/water separator (Yard Trap) between 

former Tanks 21 and 22 in the NTYA.  

 

No work was performed on the FRA north of Prenatt since Custom Topsoil leased/occupied the 

property through June 2001.  Subsequently, the majority of this portion of the FRA has been 

regraded to an elevation several feet above the original grade, thus covering any existing sewer 

system components.  Available documentation and personal communications with current and/or 

former ExxonMobil employees indicate that many of the sewer lines located within the northern 

portion of the FRA (north of Prenatt Street) were abandoned in place with concrete slurry by 

1993 (Mobil 1993). 

 

3.4.1  High Pressure Jetting, Electronic Line Tracing and Evacuation of Fluids 
High pressure jetting was employed in selected areas of the Site in order to confirm connections 

within the sewer system.  Jetting entailed injecting potable water at high pressure to clear 

sediment and debris from the selected lines and trace connections between catch basins and 

manholes.  Electronic line tracing was also used, where needed, in several areas of the Site. 

 

Total fluids (including water, separate-phase product and suspended sediment) were removed 

from several system components during the investigation.  All fluids generated during the work 

were discharged to the lift station.  Any separated product recovered from the water treatment 

system oil/water separators was transferred to the 8,000 gallon waste oil storage tank associated 
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with the water treatment system for later disposal offsite.  Sediment and debris was handled as 

required. 

 

3.4.2  Excavation to Locate In-Ground Oil/Water Separator(Yard Trap)  

Excavation was employed in order to locate a former in-ground oil/water separator (Yard Trap) 

that had existed between former Tanks 21 and 22 in the NYTA.  The corners of the structure 

were located and marked, but no further investigation of the structure was completed. 

 

3.5  Evaluation of Surface Cover, Topography and Drainage Areas  
This task involved compiling the data collected during the investigation and evaluating Site 

topography and surface cover to determine the drainage areas contributing to the sewer system.  

This evaluation helped to identify areas of the Site that no longer require an active drainage 

system since no terminal operations are conducted in them.  It also identified components of the 

sewer system that handle minimal storm-water flow and that may be removed or modified 

without impacting ability of the collection system to adequately drain storm water from the Site. 
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4.0  INVESTIGATION RESULTS  

The following section summarizes the results of the investigations undertaken for the storm-

water collection system. 

 

4.1  Sewers System Configuration and Condition 
The information generated during the various investigation activities were used to compile a 

sewer system map for the Site (Plate 1).  The following is a description of the sewer system 

components, configuration and condition. 

 

4.1.1  Materials of Construction of System Components Located Throughout the Site 
Throughout the Site, manholes and catch basins are constructed of concrete, brick or a 

combination.  Several types of piping also exist throughout the system, including clay, 

corrugated metal pipe, steel, cast iron and concrete.  The condition of the sewers, catch basins 

and manholes across the Site varied greatly.  A majority of the sewer system components were in 

relatively good condition.  However, several system components that are constructed of brick 

were in poor condition with bricks missing and/or walls partially collapsed.  Groundwater was 

observed to be entering several structures through defects in the walls. 

 

4.1.2  Configuration of Sewers Located to the North and East of the 
           Former Barrel House on the BSPA 
The sewers located to the north and east of the former Barrel House on the BSPA are of 

particular interest since repeated releases of mixed petroleum products have been documented at 

these catch basins during heavy precipitation events.  These events have been documented by 

ExxonMobil employees, as well as by the current occupants of the former Barrel House.  During 

these events, two catch basins to the north (CB-69 and CB-70) and two catch basins to the east 

(CB-71 and CB-72) of the former Barrel House overflowed, causing a mixture of petroleum 

product and water to pool on paved and unpaved surfaces.  The timeframe during which these 

incidents began is not known, but is believed to coincide with the transfer of property ownership. 

 

At the conclusion of the work on the BSPA, the configuration of the sewer system and the 

direction of storm-water flow from the BSPA were successfully determined and several 

connections that had become blocked by debris were re-established.  This was accomplished 
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through jetting and electronic line tracing.  The sewers and catch basins/manholes on the BSPA 

are generally in good condition.  It was not possible, however, to restore flow by gravity from the 

BSPA to the Lift Station on the FRA, since the 24-inch storm sewer that exits MH-8 to the east is 

blocked and the final discharge location of this line is not known.  Additional work is planned to 

be undertaken to restore flow by gravity from the BSPA to the main portion of the collection 

system, thereby eliminating the need to pump water generated on the BSPA to the treatment 

system. 

 

In the area north of the former Barrel House, storm-water flow by gravity was confirmed from 

CB-69 to CB-70.  Through jetting, flow by gravity was restored from CB-70 (where a blockage 

had previously been encountered) to MH-4.  In the area east of the former Barrel House, storm 

water was confirmed to flow from CB-72 to CB-71 to MH-8.  Based upon pipe invert elevations, 

flow should be from MH-4 to MH-8.  However, in order to prevent sewer overflows on the 

BSPA, the water is pumped from MH-4 to the Water Treatment System.  The operation of 

pumping equipment within MH-4 reverses the flow pattern from MH-8 to MH-4.  Initially, dual-

phase product recovery equipment (that had previously been installed in RW-6) was installed in 

MH-4 in June 2000.  The dual-phase equipment was subsequently removed on August 16, 2000 

and replaced with a water pump only on August 29, 2000.  Since the pumps were installed in 

MH-4, no further overflows have occurred. 

 

During the high-pressure jetting and product removal activities, sediment and debris were also 

removed from the sewer system using the vacuum truck.  Sediment/debris was separated from 

the fluids (product and water) generated during these activities.  The material was removed from 

the Site by C. R. Weber Trucking on February 27, 2001 and disposed at BFI’s BFIWSNA 

Niagara Falls Landfill, located at 56th and Niagara Falls Boulevard, Niagara Falls, New York.  

The disposal documentation (waste manifests and weight tickets) was included in the document 

entitled First Quarter 2001 Site Monitoring Report, January 1 through March 31, 2001, prepared 

by Roux Associates, dated May 1, 2001 (Roux Associates, 2001). 

 

4.1.3  Configuration of Sewers Located Throughout the Remainder of the Site 

High pressure jetting and/or electronic line tracing successfully verified most of the major 

connections between sewer system components across the Site, as shown on Plate 1.  In some 
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cases, existing drawings indicated that connections between two structures had existed.  If jetting 

and/or electronic line tracing of these lines could not confirm the connection due to blockage of 

the lines, the connection is shown as dashed on Plate 1. 

 

In addition, there were numerous catch basins and manholes that had both active connections 

(i.e., those that could be traced to other system components), as well as lines that were blocked 

so that the other connections could not be determined.  These blocked pipes are shown as lines 

beginning at the manhole/catch basin and extending in the direction observed in the field and 

ending some distance from the structure. 

 

Approximately 70 percent of the total number of catch basins and manholes inspected had 

sediment and debris present.  The thickness of sediment ranged from several inches to several 

feet throughout the Site.  Approximately 40 percent of the total number of structures inspected 

also had sheen or separate-phase product present.  Product removal is discussed below.  During 

the high-pressure jetting and product removal activities, sediment and debris were also removed 

from the sewer system using the vacuum truck.  Sediment/debris was separated from the fluids 

(product and water) generated during these activities.  The material was removed from the Site 

on February 27, 2001 by C. R. Weber Trucking and disposed at BFI’s BFIWSNA Niagara Falls 

Landfill, located at 56th and Niagara Falls Boulevard, Niagara Falls, New York.  The disposal 

documentation (waste manifests and weight tickets) was included in the document entitled First 

Quarter 2001 Site Monitoring Report, January 1 through March 31, 2001, prepared by Roux 

Associates, dated May 1, 2001 (Roux Associates, 2001). 

 

4.2  Separate-Phase Product Recovered 
Separate-phase product was recovered during the implementation of the high-pressure jetting 

activities described above.  The total fluids generated during the high-pressure jetting activities 

were treated through the Site’s water treatment system and separate-phase product recovered 

from the oil/water separators was transferred to the 8,000 aboveground product storage tank 

(AST-1) for later offsite disposal.  During the course of the sewer investigation work from 

August 9 through October 3, 2000, approximately 6,026 gallons of product were recovered.  It is 

not possible to quantify the amount of product that was recovered from individual locations 

within the sewer system.  As a note, a portion of the total amount of product was also generated 
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during the inspection of the pipe tunnels that exist beneath Babcock Street that occurred during 

August 2000. 

 

Periodic inspections of selected sewer system components have continued.  On April 23 and 24, 

2001, approximately 143 gallons of separate-phase product was recovered from the following 

locations: 

12 gallons from MH-77 (Oil Pit); • 

• 

• 

• 

• 

• 

• 

• 

4 gallons from MH-4; 

4 gallons from MH-22; 

3 gallons from MH-39; 

100 gallons from MH-47; and 

20 gallons from MH-78. 

 

On November 15, 2001, approximately 75 gallons of separate-phase product and water were 

recovered from the following locations: 

30 gallons from MH-13; and 

45 gallons from MH-14. 

 

No product was observed in MH-77 (Oil Pit).  The product was transferred to the 8,000-gallon 

product storage tank for later disposal offsite. 

 

4.3  Water Quality Sampling Results 
The results of water quality samples collected during a dry weather period (nine locations) and a 

wet weather period (eight locations) are presented in Table 1.  The samples were collected from 

the locations within the storm-water collection system described in Section 3.3.  

 

Water quality sampling results indicate that contaminants of concern (COCs) are present 

throughout the sewer system during both wet weather and dry weather periods.  Based on the 
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results of the sampling, there was no consistent pattern with respect to changes in water quality 

during wet weather and dry weather periods throughout the system, as demonstrated below: 

At MH-4, the concentrations of most COCs were observed to decrease during the wet 
weather period. 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

At LS-W, LS-E, CB-62-S and MH-55-W, concentrations of most COCs were observed to 
remain relatively constant. 

At LS-N, CB-5-N and CB-7-S, concentrations of most COCs were observed to increase 
during the wet weather period.  As a note, while most of the COCs increased in 
concentration at CB-5-N during the wet weather period, the concentration of total BTEX 
decreased significantly (i.e., from 860 micrograms per liter [µg/l] in December 2001 to 
3.78 µg/l in September 2001).  The reason for this decrease could not be identified. 

 

The following is a summary of the water quality results for the wet weather period, sampled in 

September 2001: 

The total BTEX concentration ranged from 0.2 µg/l at CB-43-E to 520 µg/l at MH-55-W. 

The TEH concentration ranged from non-detect at LS-E to 55.6 milligrams per liter 
(mg/l) at CB-5-N.  The oil and grease concentration (by either method) ranged from 
2.5 mg/l at CB-5-N to 142 mg/l at CB-7-S.  It should be noted that TEH concentration is 
a portion of the oil and grease concentration.  Therefore, the results for TEH should be 
equal to or lower than the results for oil and grease.  The sample results at CB-5-N do not 
follow this pattern.  However, it is not possible to directly compare the sample results, 
since TEH was analyzed by method 1664A and oil and grease was inadvertently analyzed 
by method 413.1 only. 

The TSS concentration ranged from 10 mg/l at CB-62-S and LS-E to 66 mg/l at 
MH-55-W. 

The iron concentration ranged from 0.8 mg/l at MH-4 to 41.5 mg/l at LS-N. 

The manganese concentration ranged from 0.015 mg/l at CB-5-N to 1.25 mg/l at 
MH-55-W. 

 

The following is a summary of the water quality results for the dry weather period, sampled in 

December 2001: 

The total BTEX concentration ranged from 16.1 µg/l at CB-62-S to 860 µg/l at CB-5-N. 

The TEH concentration ranged from 1.5 mg/l at CB-5-N to 13.2 mg/l at LS-W.  The oil 
and grease concentration (analyzed only by method 1664A during December 2001) 
ranged from 1.5 mg/l at CB-5-N to 19 mg/l at LS-W. 
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The TSS concentration ranged from non-detect at SB-5-N to 210 mg/l at MH-4. • 

• 

• 

The iron concentration ranged from 0.4 mg/l at CB-5-N to 47.1 mg/l at MH-4. 

The manganese concentration ranged from 0.1 mg/l at CB-5-N to 1.3 mg/l at MH-55-W. 

 

4.4  Description of Surface Cover, Topography, Drainage Areas 
        and Groundwater Infiltration 

Ground cover over approximately 95 percent of the STYA (excluding the containment areas of 

the active tanks), is comprised of pervious surfaces such as crushed stone, crushed concrete, 

gravel and/or soil interspersed with grass and low brush.  The ground cover over the remainder 

of this portion of the Site is comprised of impervious surfaces such as buildings, asphalt 

(roadways and parking areas) and concrete (slabs and foundations). 

 

Ground cover over approximately 40 percent of the Administrative Offices and Operations Area 

(AOOA) is comprised of pervious surfaces such as crushed stone, crushed concrete, gravel 

and/or soil interspersed with grass and low brush.  Also included in this 40 percent are several 

landscaped areas of grass near the main office building.  The ground cover over the remainder of 

this portion of the Site is comprised of impervious surfaces such as buildings, asphalt (roadways 

and parking areas) and concrete (slabs and foundations). 

 

Ground cover over approximately 90 percent of the NTYA is comprised of pervious surfaces 

such as crushed stone, crushed concrete, gravel and/or soil interspersed with grass and low brush.  

The ground cover over the remainder of this portion of the Site is comprised of impervious 

surfaces such asphalt (roadways and parking areas) and concrete (slabs and foundations). 

 

Ground cover over approximately 50 percent of the NPSA is comprised of pervious surfaces 

such as crushed stone, crushed concrete, gravel and/or soil interspersed with grass and low brush.  

Also included in this 50 percent are several landscaped areas of grass near the main entrance gate 

and the Police Community Services Building.  The ground cover over the remainder of this 

portion of the Site is comprised of impervious surfaces such as buildings, asphalt (roadways and 

parking areas) and concrete (slabs and foundations). 
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Ground cover over approximately 20 percent of the CRPA is comprised of pervious surfaces 

such as crushed stone, crushed concrete, gravel and/or soil interspersed with grass and low brush.  

Also included in this 20 percent are the landscaped areas of grass near the active Tank Truck 

Loading Rack.  The ground cover over the remainder of this portion of the Site is comprised of 

impervious surfaces such as buildings, asphalt (roadways and parking areas) and concrete (slabs 

and foundations). 

 

Ground cover over approximately 90 percent of the FRA is comprised of pervious surfaces such 

as crushed stone, crushed concrete, gravel and/or soil interspersed with grass and low brush.  The 

ground cover over the remainder of this portion of the Site is comprised of impervious surfaces 

such as buildings, former Main In-Ground Oil/Water Separator, asphalt (roadways and parking 

areas) and concrete (slabs and foundations). 

 

Approximately 40 percent of the ground cover on the BSPA is comprised of pervious surfaces 

such as crushed stone, crushed concrete, gravel and/or soil interspersed with grass and low brush.  

The portions of this area covered by these pervious materials are on the east side of the former 

Barrel House and north of Prenatt Street to the north and west of the former Lakes Division 

Garage.  The ground cover on the remainder of the BSPA is comprised of impervious surfaces 

such as buildings, asphalt (roadways and parking areas) and concrete (slabs and foundations). 

 

The topography of the Site west of the Erie-Lackawanna Railroad, as well as the BSPA, is 

relatively flat. 

 

The potential for groundwater infiltration into the sewer system exists across a majority of the 

Site, with the exception of the southernmost portion of the Site.  This is because the sewer 

system piping, catch basins and manholes extend below the groundwater table in most areas.  

Therefore, if the system component is in poor condition, infiltration is expected.   

 

Plate 2 shows four pipe profiles (A-A’, B-B’, C-C’ and D-D’) of main segments of the storm-

water collection system.  The profiles show the configuration of the catch basins/manholes and 

sewer piping, as well as the historical high and low water-table elevations and corresponding 
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product thickness.  The pipe profile locations are shown on the sewer system map (Plate 1).  

Profile A-A’ begins at the storm-water lift station, located in the FRA and extends to the south 

and then east, covering portion of the STYA.  Profile B-B’ starts at the storm-water lift station 

and extends in a north-northeast direction, covering portions of the AOOA and NPSA.  Profiles 

C-C’ and D-D’, branches of the B-B’ profile, extend to the east (covering portions of the CRPA) 

and to the north (covering portions of the NTYA), respectively. 

 

Profile A-A’ demonstrates that there is limited potential for groundwater infiltration into the 

sewer system in most of the STYA and the southern portion of the FRA, except in the vicinity of 

lift station in the FRA, where there is potential for groundwater and separate-phase product 

infiltration during high groundwater conditions, depending upon the condition of the CB/MH.  

During low groundwater conditions, there is limited potential for separate-phase product 

infiltration into the sewer system in the vicinity of the lift station.  The lower water table in the 

southern portion of the site is due to the combined influence of the natural gradient towards the 

river that exists under non-pumping conditions and the operation of the dual-phase recovery 

systems and the WPS. 

 

Profile B-B’ indicates that there is a potential for groundwater infiltration under low and high 

groundwater conditions throughout the areas represented by the profile, depending upon the 

condition of the CB/MH.  Separate-phase product is present in the vicinity of lift station in the 

FRA, therefore, the potential exists for separate-phase product to enter the sewer system during 

high groundwater conditions, depending upon the condition of the CB/MH.  During low 

groundwater conditions, there is limited potential for separate-phase product infiltration into the 

sewer system in the vicinity of the lift station. 

 

Profile C-C’ shows that the potential for groundwater infiltration exists throughout this portion of 

the Site during both high and low groundwater conditions. 

 

Profile D-D’ also indicates that the potential exists for groundwater infiltration into the sewers in 

this portion of the Site based on the groundwater table elevation data collected in January 2002 

for MW-35. 
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Infiltration was observed in several catch basins and manholes during the work conducted in 

August through October 2000, as well as during the dry weather sampling event conducted in 

December 2001. 

 

Infiltration was not observed during the summer months when there was no flow within the 

system due to unusually low water levels throughout the summer months.  For example, in 

August 2001, MH-40 and CB-43, as well as the three inlets to the storm-water lift station (LS-N, 

LS-W and LS-E), were inspected for flow during a very dry weather period.  No flow was 

observed in the catch basins and manholes inspected.  A small amount of flow (described as a 

trickle) was observed to be flowing from the pipes entering the lift station from the north and 

east.  No flow was observed in the pipe entering from the west.  
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5.0  CONCLUSIONS AND RECOMMENDATIONS  

The majority of the storm-water collection system at the Buffalo Terminal has been adequately 

defined based upon the results of the work described in this report.  The following are areas of 

the storm-water collection system that may require additional work. 

A modification to the sewer system will be designed and installed in order to restore flow 
by gravity from the BSPA to the main portion of the sewer system, thereby eliminating 
the need to pump water generated on the BSPA to the treatment system.  Alternatives for 
accomplishing this goal include making modifications necessary to restore flow by 
gravity from MH-8 to the main portion of the sewer system or designing a new sewer 
segment from the BSPA to the storm-water lift station. 

• 

• 

• 

• 

• 

• 

The sewers surrounding the former Main In-Ground Oil/Water Separator require 
additional work to define the system configuration in this area since the piping 
configuration is not fully understood.  This work will be conducted in conjunction with 
the closure of the Main In-Ground Oil/Water Separator. 

The sewers and catch basins/manholes in portions of the NTYA could possibly be 
decommissioned, since no active Site operations take place in this area.  Therefore, storm 
water could be allowed to collect on the ground surface (comprised primarily of crushed 
stone, soil and grass/brush) and subsequently evaporate or infiltrate into the subsurface. 

Several sewer segments and catch basins/manholes in eastern portion of the NSPA could 
possibly be decommissioned, since no active Site operations take place in this area.  
Therefore, storm water could be allowed to collect on the ground surface (comprised 
primarily of crushed stone, soil and grass/brush) and subsequently evaporate or infiltrate 
into the subsurface. 

Sampling of storm water from the three pipes entering the Lift Station (LS-N, LS-E and 
LS-W) will be conducted on a quarterly basis and reported in the quarterly Site 
Monitoring Reports. 

Further investigation of the sewers in the FRA, north of Prenatt Street will be conducted 
to confirm that they were closed as reported. 

 

Water quality sampling results indicate that contaminants of concern (COCs) are present 

throughout the sewer system during both wet weather and dry weather periods.  Based on the 

results of the sampling, it was not possible to identify one portion of the sewer system that was 

contributing the majority of COCs to the storm-water lift station, since the concentrations of 

COCs varied widely throughout the system.  In addition, there was no consistent pattern with 

respect to changes in water quality during wet weather and dry weather periods throughout the 

system. 
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Respectfully submitted, 
 
ROUX ASSOCIATES, INC. 
 
 
 
 
Noelle Clarke, P.E. 
Principal Engineer/ 
Project Manager 
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Table 1.  Summary of Water Quality Results from Selected Locations within the Storm-
Water Collection System, 
               Buffalo Terminal, ExxonMobil Oil Corporation, Buffalo, New York,

Sample Designation: CB-43-E CB-43-E CB-5-N CB-5-N CB-62-S CB-62-S
Parameter Sample Date: 09/27/01 12/04/01 09/28/01 12/04/01 09/28/01 12/04/01

Method

VOCs (Concentrations in µg/L)
Xylenes (total) EPA 602 0.6 U NF 1.1 J 220 8 8 
Benzene EPA 602 0.21 J NF 1.5 520 5.6 5.1 
Toluene EPA 602 0.2 U NF 0.35 J 10 0.94 J 1.1 
Ethylbenzene EPA 602 0.2 U NF 0.83 J 110 1.8 1.9 

Metals (Concentrations in mg/L)

Iron
SW-846 
6010B 6.41 NF 4.03 0.405 3.55 1.99 

Manganese
SW-846 
6010B 1.03 NF 0.015 0.0684 0.53 0.368 

Miscellaneous (Concentrations in mg/L)
Total Suspended Solids EPA 160.2 23 NF 11.2 J 3 U 10 J 9.2 J
Oil & Grease EPA 413.1 27.9 NF 2.5 J NA 4.9 J NA
Oil & Grease EPA 1664A 34.2 NF NA 1.5 J NA 6.3 
Total Extractable 
Hydrocarbons EPA 1664A NA NF 55.6 1.5 J 3 J 2.7 J

   1.   CB-43-E was not sampled on December 4, 2001 since there was no flow present.
  2.   Wet weather samples were collected on September 27 and 28, 2001.  Dry Weather 
          samples were collected in December 4, 2001.
 NF    -  No flow
 NA   -   Not Analyzed
  J      -  The analyte was positively identified, the associated numerical value is the 
              approximate concentration of the analyte in the sample.
  U     -  The analyte was not detected above the reported quantitation limit.  However, 
              the reported quantitation limit may be biased.
µg/L  - micrograms per liter
mg/L  - milligrams per liter
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Table 1.  Summary of Water Quality Results from Selected Locations within the Storm-
Water Collection System, 
               Buffalo Terminal, ExxonMobil Oil Corporation, Buffalo, New York,

Sample Designation:
Parameter Sample Date:

Method

VOCs (Concentrations in µg/L)
Xylenes (total) EPA 602
Benzene EPA 602
Toluene EPA 602
Ethylbenzene EPA 602

Metals (Concentrations in mg/L)

Iron
SW-846 
6010B

Manganese
SW-846 
6010B

Miscellaneous (Concentrations in mg/L)
Total Suspended Solids EPA 160.2
Oil & Grease EPA 413.1
Oil & Grease EPA 1664A
Total Extractable 
Hydrocarbons EPA 1664A

CB-7-S CB-7-S LS-E LS-E LS-N LS-N
09/28/01 12/04/01 09/28/01 12/04/01 09/27/01 12/04/01

200 180 93 100 120 38 
190 170 42 2 U 23 13 
37 30 8.5 0.67 J 40 0.92 J
40 40 9.4 8.8 10 3.2 

7.73 6.12 4.37 2.61 41.5 3.28 

0.257 0.416 0.421 0.287 0.234 0.714 

31 14 10 J 7.6 J 32 11.6 J
142 NA 3.5 J NA 59.2 NA
NA 11.8 NA 3.9 J 16.6 7.3 

9.5 5.1 1.4 U 3 J NA 3.7 J

   1.   CB-43-E was not sampled on December 4, 2001 since there was no flow present.
  2.   Wet weather samples were collected on September 27 and 28, 2001.  Dry Weather 
          samples were collected in December 4, 2001.
 NF    -  No flow
 NA   -   Not Analyzed
  J      -  The analyte was positively identified, the associated numerical value is the 
              approximate concentration of the analyte in the sample.
  U     -  The analyte was not detected above the reported quantitation limit.  However, 
              the reported quantitation limit may be biased.
µg/L  - micrograms per liter
mg/L  - milligrams per liter
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Table 1.  Summary of Water Quality Results from Selected Locations within the Storm-
Water Collection System, 
               Buffalo Terminal, ExxonMobil Oil Corporation, Buffalo, New York,

Sample Designation:
Parameter Sample Date:

Method

VOCs (Concentrations in µg/L)
Xylenes (total) EPA 602
Benzene EPA 602
Toluene EPA 602
Ethylbenzene EPA 602

Metals (Concentrations in mg/L)

Iron
SW-846 
6010B

Manganese
SW-846 
6010B

Miscellaneous (Concentrations in mg/L)
Total Suspended Solids EPA 160.2
Oil & Grease EPA 413.1
Oil & Grease EPA 1664A
Total Extractable 
Hydrocarbons EPA 1664A

LS-W LS-W MH-4 MH-4 MH-55-W MH-55-W
09/27/01 12/04/01 09/27/01 12/04/01 09/28/01 12/04/01

6 9.9 9.7 160 430 380 
36 37 1.1 73 27 17 
2.9 1.9 0.89 J 8.1 45 4.7 
5.8 7 0.91 J 39 18 17 

1.38 15.6 0.798 47.1 16.1 44.9 

0.731 0.374 0.0357 0.362 1.25 1.3 

18 99 23 210 66 70 
32 NA 2.6 J NA 7.3 J NA

31.9 19 4.5 J 15.7 NA 8.8 

NA 13.2 NA 10.7 4.3 J 4.7 J

   1.   CB-43-E was not sampled on December 4, 2001 since there was no flow present.
  2.   Wet weather samples were collected on September 27 and 28, 2001.  Dry Weather 
          samples were collected in December 4, 2001.
 NF    -  No flow
 NA   -   Not Analyzed
  J      -  The analyte was positively identified, the associated numerical value is the 
              approximate concentration of the analyte in the sample.
  U     -  The analyte was not detected above the reported quantitation limit.  However, 
              the reported quantitation limit may be biased.
µg/L  - micrograms per liter
mg/L  - milligrams per liter
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Catch Basin Field Notes 
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