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1.0 OVERVIEW 

 

1.1 Introduction 

 This document presents a summary of the 2011 operation and maintenance activities for the 

Partial River Channelization Project at the Former Sinclair Refinery Site Operable Unit 1 

(OU-1) located in Wellsville, New York (Figure 1).  Operation and maintenance (O&M) 

procedures for this project are detailed in the Operations and Maintenance Plan for the 

Partial River Channelization on the Genesee River, Wellsville, New York (O&M Plan); dated 

April 1992, and prepared by Ebasco Services.  An electronic copy of this report is included 

as Appendix A. 

 

1.2 Project Background 

 A Consent Decree, effective May 19, 1989, between Atlantic Richfield Company (AR) and 

the United States Environmental Protection Agency (USEPA) outlined, in part, that AR 

protect the Central Elevated Landfill Area (CELA), and the smaller South Landfill Area (SLA) 

from inundation and erosion.  A dike was constructed on the west bank of the river to protect 

the CELA and SLA from erosion and inundation by floodwater.  The west dike is designed to 

protect against erosion and overtopping up to the 100-year flood elevation.  Bank 

construction and bank riprap stabilization of the east bank of the river was performed to 

protect against erosion.  The east bank stabilization is designed to protect the east bank 

from erosion up to the bank full flood condition of the river.  Figure 2 shows the east bank 

and west dike station locations used in construction and in referencing for this project. 

 

 The Consent Decree outlines that AR maintains the Partial River Channelization Project 

in accordance with the procedures detailed in the above referenced O&M Plan.  The 

O&M Plan contains details related to the project background and construction history.  A 

revised O&M Plan was drafted and submitted to the USEPA on November 1, 2011.  

Comments have been received from USEPA and a final draft is anticipated to be 

submitted to the Agency in the fourth quarter 2012. 

 

1.3         Report Format 

As previously stated, this report is being submitted to document the operations and 

maintenance activities that were conducted in 2011 and to meet the requirements of the 

Consent Decree.  The remainder of this report is organized as follows: 

 Section 2 outlines the approved requirements for operations, maintenance and 

reporting; 

 Section 3 details the routine operation and maintenance activities performed during 

2011; 
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 Section 4 discusses Genesee River flood inspections conducted in 2011; 

 Section 5 summarizes 2011 project activities; and 

 

2.0 OPERATION, MAINTENANCE AND REPORTING REQUIREMENTS  

The purpose of this section is to specify the currently approved operations, maintenance 

and report requirements.  The requirements are outlined in the O&M Plan and in 

subsequent correspondence between USEPA and AR.  

 

2.1 Operations Requirements 

The O&M Plan requires that specific routine inspections be conducted.  In addition, the 

O&M Plan requires additional inspections in the event that certain river flow conditions 

exist.  The inspections are conducted using checklists included in the O&M Plan.  The 

operations requirements are described below. 

 Annual visual inspection (for sloughing, erosion, etc.) during a low river flow period, 

which is defined as a flow rate of less than 180 cubic feet per second (cfs).  Low flow 

conditions typically occur between June and October. 

 Visual inspection after each major flood (i.e. 4,500 cfs), which can occur during any 

season of the year.  A major flood is defined as when water in the river (east bank 

between stations 1+65 and 6+67) approaches the top of the east bank (Elevation 

1496.00 ft above mean sea level [amsl]).  Also, discharge data from United States 

Geological Survey (USGS) gaging station 04221000, which is located approximately 1.8 

miles downstream from the project site is used to verify the flood conditions and as a 

source for establishing a database for identifying flood conditions.  

 The 1992 O&M plan required an annual check of the soil pH (maintained above 5.8) 

along the west dike during a period of low flow.  Pursuant to USEPA’s June 27, 2005 

correspondence (Appendix B), the requirement for soil pH testing was modified to every 

3 years as part of the agronomic soil testing.  Soil agronomic testing was conducted in 

2009. 

 Annual visual inspection with photographs (during a low flow period) of the riverbed 

where sediment removal was performed to control and improve river flow condition 

(opposite west dike station 20+00), to check for shoaling. 

 A patrol and visual inspection during each high water event for any damage that may 

jeopardize the integrity of the dike and protection of the landfill (provided safe 

conditions exist). 

 A survey of the dike profile/cross section every 200 feet and at every slope transition 

during a low flow period by a licensed surveyor to determine dike settlement and 

changes in cross sections.  The O&M Plan states that the frequency of the surveys will 
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be based on significant changes to the survey data.  The O&M Plan also outlines an 

annual survey of the riverbed at the toe of the slopes during a low flow period, to check 

for displacement or unusual settlement of the riprap slope protection.  The dike survey 

frequency was changed in 2002 to one survey every five years; this change is 

documented in a letter from USEPA to Terry Moore dated November 8, 2002 and 

included as Appendix C.  A survey was initially scheduled for 2011; however, due to 

significant ongoing OU2 Remedial Action construction activities the dike survey was not 

completed during 2011.  However, a survey was completed in April 2012.  The results of 

which are presented in Section 3.0 and Appendix E of this report. 

 

2.2 Maintenance Requirements 

 The O&M Plan requires that AR perform such maintenance and inspections as may be 

necessary to assure the serviceability of the dikes and the 100-year flood protection of the 

CELA.  Routine maintenance requirements to preserve the integrity of the dikes and landfill 

are detailed below.  Additional maintenance activities may be required if conditions identified 

during inspections warrant.   

 Along the west bank dike, lime application will be applied as necessary to maintain soil 

pH above 5.8.   

 Along the west slope of the west dike, fertilizer will be applied as needed, based on the 

agronomic soil test performed every three years.   

 Along the west bank dike, vegetation will be mowed when turf reaches a height of more 

than six inches.  Mowing will not be closer than four inches to the ground in order to 

promote vigor and control woody plants and other noxious weeds.  Vegetation should 

be allowed to attain a height of eight to twelve inches prior to the onset of winter. 

 Remove woody growth, other than tall grass and vegetation, from both dikes annually. 

 Maintenance of the road on the top of the west dike.  Maintenance includes the repair of 

the roadway due to water ponding, removal of woody growth other than grass and 

aggregate replacement due to ruts, to preserve the six inch surface requirement. 

 

2.3 Reports 

 The currently approved O&M Plan outlines the following reports and notifications. 

 AR will notify the USEPA 14 days prior to annual inspections. 

 The USEPA will be notified of any corrective actions requiring more than 30 days to 

complete. 

 An annual summary report of O&M activities for the previous year will be submitted to 

the USEPA and New York State Department of Environmental Conservation (NYSDEC) 

by December 31 of the following year. 
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3.0        2011 ROUTINE OPERATIONS AND MAINTENANCE ACTIVITIES 

 

3.1 Overview of 2011 Routine Operations and Maintenance 

 Operations and maintenance activities conducted during 2011 included east bank and west 

dike low flow inspections, a post high water event inspection and minimal woody growth 

removal.  No significant operations or maintenance issues were identified in 2011. A survey 

of the east bank and west dike was initially scheduled to be completed in 2011.  However, it 

was not conducted until April 2012. 

 

3.2 Routine Operations 

 Annual Visual Inspections 

East bank, west dike and river bed low flow inspections were conducted on August 30, 

2011.  No significant issues were noted during the inspection.  No corrective action requiring 

greater than 30 days to complete occurred in 2011. 

 

 A summary of the annual low flow dike inspection findings is provided below.  At the time of 

the low flow inspection, the river gage height was 4.30 ft, approximately 36 cfs, which is 

below the O&M plan requirement of less than 180 cfs. Completed inspection checklists and 

inspection photographs are presented in Appendix D of this report.  A summary of the 

annual low flow east bank and west dike inspections is provided below. 

 No observed settlement, sloughing or loss of grade. 

 No observed caving on either side of dike. 

 No evidence of seepage, saturated areas, or sand boils. 

 No evidence of riprap displacement or unusual settlement was observed at the toe of 

the riprap slope protection.  

 Access roads were in good condition. 

 No evidence of unauthorized traffic. 

 Minimal accumulation of drift, trash or debris. 

 Vegetative cover in good condition. 

 Woody growth present during inspection.   

 No evidence of unauthorized excavation, loose sod, or sod removal. 

 No evidence of fires or vandalism. 

 Routine mowing completed to date. 

 No shoaling observed in the channel opposite west dike station 20+00. 
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Soil pH/Agronomic Testing 

The soil pH was last checked on September 19, 2009; the soil pH was 7.8-8.0 standard 

units.   No application of lime or fertilizer has been necessary.  As described in Section 2.1, 

soil pH testing is now required every three years as part of agronomic testing.   

 

 Surveys 

As outlined in the O&M Plan, surveys of the east bank and west dike were performed by 

a New York State Licensed Surveyor annually from 1992 through 2001 and then again in 

2006 and 2012.  The 1992 and 1993 surveys were conducted by Douglas C. Meyers, 

P.C. of Arcade, New York.  James B. Ball, L.S. of Wellsville, New York completed the 

surveys from 1994 through 2001, 2006 and 2012.  The 1992 to 2001, 2006 and 2012, 

dike survey data is included as Table 1 for reference.  A detailed review of the surveys 

completed between 1992 and 2001 was completed as part of the 2001 annual report 

preparation.  Based on the review of this 10-year period of annual survey data, no 

significant settlement occurred to the dikes.  The O&M plan states that the frequency of 

surveys will be based on significant changes to the survey data.  Review of the 10 years of 

survey data revealed that significant changes are more easily identified with visual surveys.  

Approval to modify the survey frequency from annually to every five years was granted in a 

letter dated November 8, 2002 from USEPA to Mr. Terry Moore, AR (Appendix C).   

 

The 2012 east and west dike cross-section field survey was completed in April 2012 by 

James Ball, L.S.  The survey consists of ground surface elevation measurement along 

dike transect lines approximately perpendicular to the river.  The transects are spaced 

along both the east and west dikes every 200 ft as follows: (i) east dike stations 0+00 to 

18+00; and (ii) west dike stations 0+00 to 22+00.  Please see figure 2 for dike station and 

survey cross-section locations.  The 2012 survey is generally consistent with the most 

recent previous survey, which was completed in 2006.  Based on the survey data and 

field observations made, the partial river channelization project appears in good 

condition.   

 

Based on review of the data and discussion with the surveyor, the potential for elevation 

measurement variability between surveys exists.  This measurement variability may be 0.5 ft 

or more between surveys.  This variability may be caused by: (i) the irregularity of the riprap 

surface; (ii) movement of riprap; (iii) difficulty in measuring the exact same point each year; 

and (iv) difficulty in accurately reestablishing the baseline. No major signs of erosion were 

observed.  The toe area at and around west dike station 12+00 had previously been 
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eroded with minor riprap displacement. However, as observed in the 2012 survey data, it 

has naturally filled in, resulting in a significant increase in elevation from the 2006 to 

2012.  The 2012 survey cross-section drawings are included as Appendix E. 

  

3.3 Routine Maintenance 

Lime/Fertilizer Application 

Lime applications are required to maintain soil pH above 5.8.  Fertilizer is applied as 

needed based upon agronomic soil testing.  Soil testing, including pH and agronomic 

testing, is conducted every three years.  The soil testing was completed in 2009 and no 

application of lime or fertilizer was needed. 

 

Woody Growth Removal 

Minimal woody growth removal at the east bank and top of west dike were completed in 

2011.  Due to safety concerns related to woody growth removal techniques which have 

traditionally involved traversing the riverbanks, the manner in which growth is removed has 

been re-evaluated.  Due to the steepness and potential instability of the rip-rap which covers 

both the east bank and the west dike, the following approach is recommended:  Manual 

removal (loppers) will be conducted along the top of each slope where footing is safe, 

thereby eliminating the risks associated with traversing the slopes.  In addition, a tractor 

mounted boom mower may be employed along the top of the west dike which will allow 

greater reach.  This mower cannot be utilized on the east bank due to access restrictions.   

 

Roadway Maintenance 

Maintenance including repair of the roadway on the top of the dike due to water ponding, 

removal of woody growth and aggregate replacement due to ruts is conducted when 

appropriate.  Based upon routine inspections conducted in 2011, no roadway maintenance 

was necessary. 

 

4.0 GENESEE RIVER FLOOD INSPECTION 

The Genesee River is northerly flowing and located along the east side of the Former 

Sinclair Refinery Site.  A USGS, Water Resources Division river gaging station is located on 

the Genesee River approximately 1.8 miles down stream of the partial river channelization 

site.  The station identification number is 04221000.  The automatic gage measures water 

height (stage) and the USGS has developed an expanded rating table to correlate water 

height with stream flow (discharge).   

 

The O&M Plan states that visual inspections will be made after each major flood (i.e. 4500 

cfs).  Major floods are defined in the O&M plan as when the water elevation in the river 
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approaches the top of the east bank between stations 1+65 and 6+67 (elevation of 1,496 ft 

amsl).  The USGS has defined flood stage to be a gage height of 11 ft, which equates to a 

flow of 8907 cfs.  Based on historical measures, a flow greater than 7,000 cfs (gage height > 

10 ft) is required for the water level to approach the top of the east bank.   

 

Provisional 2011 gage height and stream flow data from the USGS river gaging station 

are included in this report.  Provisional data is subject to change by the USGS.  The 2011 

daily average stage and discharge data is presented in tabular form as Table 2 and 

graphically as Figure 3.   

 

There were three events in 2011 which resulted in a flow that exceeded a daily average 

of 4500 cfs.  The first event occurred on March 6, 2011 which included a daily average 

flow of 5642.23 cfs and a daily average gage height of 9.13 ft.  The second event 

occurred on March 11, 2011 which included a daily average flow of 5141.91 cfs and a 

daily average gage height of 8.85 ft.  The third event occurred on April 5, 2011 with a 

daily average flow of 4661.39 cfs and a daily average gage height of 8.57 ft.  High water 

inspections were completed on March 30, May 9 and June 22, 2011 with details of the 

inspections provided below.  No damage was observed to the project area. 

 

Post High Water Inspections 2011 – East Bank and West Dike 

 A general summary of the post high water dike inspection findings completed on March 30, 

2011, May 9, 2011 and June 22, 2011 is provided below.  Completed inspection checklists 

and inspection photographs are presented in Appendix D of this report.   

 No settlement, sloughing or loss of grade. 

 No caving on either side of the dike. 

 No seepage, saturated areas, or sand boils. 

 No evidence of riprap displacement or unusual settlement. 

 Access roads are in good condition. 

 No evidence of unauthorized traffic. 

 Minimal accumulation of drift, trash or debris. 

 Vegetative cover in good condition. 

 Woody growth present. 

 No unauthorized excavation, loose sod, or sod removal. 

 No evidence of burrowing animals. 

 No evidence of fires or vandalism. 

 No shoaling in the channel. 
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5.0   SUMMARY  

Based on the results of inspections and observations over the past year, no evidence of 

significant deterioration, erosion and/or settlement at the Partial River Channelization Project 

site was noted.  No additional maintenance was required or conducted in 2011.   

 



Table 1

Genesee River Dike Surveyed Elevations (1992-2006)
Former Sinclair Refinery Site (OU-1)

Wellsville, New York
 (ft amsl)

Station & 
Distance 

From 
Baseline

Location 
Description

1992 
Elevation

1993 
Elevation

1994 
Elevation

1995 
Elevation

1996 
Elevation

1997 
Elevation

1998 
Elevation

1999 
Elevation

2000 
Elevation

2001 
Elevation

2006 
Elevation

Change 
From 

1992 to 
2006

Change 
From 1993 

to 2006

Change 
From 

1999 to 
2006

Change 
From 2000 

to 2006

Change 
from 2001 

to 2006

Average 
Elevation

East Dike Station 0+00
E000-55.0 Ground Surface 1499.42 1499.73 1499.41 1499.44 1499.45 1499.51 1499.54 1499.43 1499.52 1499.39 -0.03 -0.15 -0.04 -0.13 1499.48
E000-35.0 Slope Break 1499.80 1499.64 1499.73 1499.77 1499.75 1499.76 1499.81 1499.81 1499.79 1499.76 1499.78 -0.02 0.14 -0.03 -0.01 0.02 1499.76
E000-30.4 Start Riprap 1500.30 1500.27 1500.38 1500.31 1500.23 1500.26 1500.31 1500.31 1500.26 1500.26 1500.26 -0.04 -0.01 -0.05 0.00 0.00 1500.29
E000-19.5 Slope Crest 1500.15 1500.12 1500.24 1500.14 1500.10 1500.10 1500.18 1500.18 1500.14 1500.14 1500.10 -0.05 -0.02 -0.08 -0.04 -0.04 1500.14
E000-1 Slope Surface 1492.15 1492.75 1492.87 1492.72 1492.98 1492.73 1492.99 1493.29 1493.12 1492.96 1492.18 0.03 -0.57 -1.11 -0.94 -0.78 1492.79

East Dike Station 2+00
E200-55.0 Ground Surface 1496.45 1496.44 1496.41 1496.47 1496.47 1496.52 1496.56 1496.59 1496.53 1496.56 0.11 0.00 -0.03 0.03 1496.50
E200-35.0 Slope Break 1496.27 1496.31 1496.33 1496.33 1496.34 1496.39 1496.39 1496.36 1496.33 1496.35 0.08 -0.04 -0.01 0.02 1496.34
E200-26.2 Start Riprap 1496.30 1496.24 1496.33 1496.28 1496.24 1496.26 1496.33 1496.31 1496.28 1496.27 1496.24 -0.06 0.00 -0.07 -0.04 -0.03 1496.28
E200-14.5 Slope Crest 1496.45 1496.42 1496.52 1496.47 1496.44 1496.45 1496.50 1496.48 1496.43 1496.43 1496.43 -0.02 0.01 -0.05 0.00 0.00 1496.46
E200-5.6 Slope Surface 1492.70 1492.62 1492.78 1492.73 1492.72 1492.73 1492.80 1492.78 1492.75 1492.74 1492.92 0.22 0.30 0.14 0.17 0.18 1492.75

East Dike Station 4+00
E400-55.0 Ground Surface 1496.39 1496.45 1496.39 1496.46 1496.43 1496.47 1496.52 1496.55 1496.41 1496.55 0.16 0.03 0.00 0.14 1496.46
E400-35.0 Slope Break 1496.30 1496.18 1496.33 1496.38 1496.38 1496.37 1496.40 1496.40 1496.38 1496.34 1496.41 0.11 0.23 0.01 0.03 0.07 1496.35
E400-26.6 Start Riprap 1495.90 1495.83 1495.88 1495.88 1495.91 1495.89 1495.93 1495.92 1495.89 1495.85 1495.99 0.09 0.16 0.07 0.10 0.14 1495.90
E400-14.0 Slope Crest 1495.50 1495.46 1495.33 1495.50 1495.52 1495.49 1495.54 1495.53 1495.50 1495.49 1495.60 0.10 0.14 0.07 0.10 0.11 1495.50
E400-6.5 Slope Surface 1492.50 1492.51 1492.58 1492.58 1492.59 1492.52 1492.57 1492.58 1492.59 1492.50 1492.93 0.43 0.42 0.35 0.34 0.43 1492.59

East Dike Station 6+00
E600-55.0 Ground Surface 1496.21 1496.20 1496.18 1496.21 1496.21 1496.27 1496.25 1496.36 1496.26 1496.39 0.18 0.14 0.03 0.13 1496.25
E600-35.0 Slope Break 1496.05 1496.05 1496.07 1496.12 1496.12 1496.08 1496.13 1496.13 1496.12 1496.10 1496.12 0.07 0.07 -0.01 0.00 0.02 1496.10
E600-22.6 Start Riprap 1496.45 1496.36 1496.46 1496.12 1496.45 1496.36 1496.42 1496.40 1496.38 1496.39 1495.92 -0.53 -0.44 -0.48 -0.46 -0.47 1496.34
E600-13.7 Slope Crest 1496.10 1496.07 1496.09 1496.10 1496.06 1496.01 1496.08 1496.06 1496.04 1496.03 1496.03 -0.07 -0.04 -0.03 -0.01 0.00 1496.06
E600-4.7 Slope Surface 1492.35 1492.26 1492.29 1492.30 1492.26 1492.19 1492.22 1492.21 1492.15 1492.12 1492.63 0.28 0.37 0.42 0.48 0.51 1492.27

East Dike Station 8+00
E800-55.0 Ground Surface 1497.20 1497.28 1497.22 1497.19 1497.32 1497.31 1497.34 1497.35 1497.26 1497.36 0.16 0.02 0.01 0.10 1497.28
E800-35.0 Slope Break 1496.80 1496.73 1496.84 1496.87 1496.87 1496.91 1496.95 1496.95 1496.92 1496.91 1496.93 0.13 0.20 -0.02 0.01 0.02 1496.88
E800-18.7 Start Riprap 1496.80 1496.77 1496.91 1496.84 1496.78 1496.82 1496.86 1496.85 1496.81 1496.81 1496.83 0.03 0.06 -0.02 0.02 0.02 1496.83
E800-10.3 Slope Crest 1496.20 1496.12 1496.25 1496.18 1496.25 1496.29 1496.34 1496.32 1496.27 1496.28 1496.29 0.09 0.17 -0.03 0.02 0.01 1496.25
E800-2.5 Slope Surface 1493.10 1493.14 1493.28 1493.21 1493.16 1493.20 1493.21 1493.20 1493.16 1493.11 1493.23 0.13 0.09 0.03 0.07 0.12 1493.18

East Dike Station 10+00
E1000-55.0 Ground Surface 1499.08 1499.16 1499.07 1499.06 1499.11 1499.15 1499.20 1499.17 1499.12 1499.11 0.03 -0.09 -0.06 -0.01 1499.12
E1000-32.0 Slope Break 1498.50 1498.47 1498.58 1498.60 1498.53 1498.52 1498.56 1498.56 1498.54 1498.53 1498.50 0.00 0.03 -0.06 -0.04 -0.03 1498.54
E1000-29.0 Slope Break 1499.00 1498.95 1499.01 1499.06 1499.03 1499.07 1499.09 1499.09 1499.08 1499.06 1499.10 0.10 0.15 0.01 0.02 0.04 1499.05
E1000-27.6 Start Riprap 1499.00 1498.97 1498.98 1499.04 1499.00 1499.03 1499.02 1499.07 1499.03 1499.00 1498.95 -0.05 -0.02 -0.12 -0.08 -0.05 1499.01
E1000-18.4 Slope Crest 1498.95 1498.91 1499.03 1498.97 1498.93 1498.94 1498.95 1498.96 1498.96 1498.94 1498.94 -0.01 0.03 -0.02 -0.02 0.00 1498.95
E1000-5.2 Slope Surface 1493.35 1493.06 1493.17 1493.11 1493.09 1493.11 1493.11 1493.12 1493.11 1493.08 1493.29 -0.06 0.23 0.17 0.18 0.21 1493.15

Notes: Negative change indicates a decrease in elevation.
            Positive change indictes a increase in elevation.
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Table 1

Genesee River Dike Surveyed Elevations (1992-2006)
Former Sinclair Refinery Site (OU-1)

Wellsville, New York
 (ft amsl)

Station & 
Distance 

From 
Baseline

Location 
Description

1992 
Elevation

1993 
Elevation

1994 
Elevation

1995 
Elevation

1996 
Elevation

1997 
Elevation

1998 
Elevation

1999 
Elevation

2000 
Elevation

2001 
Elevation

2006 
Elevation

Change 
From 

1992 to 
2006

Change 
From 1993 

to 2006

Change 
From 

1999 to 
2006

Change 
From 2000 

to 2006

Change 
from 2001 

to 2006

Average 
Elevation

East Dike Station 12+00
E1200-55.0 Ground Surface 1500.18 1500.26 1500.24 1500.21 1500.23 1500.30 1500.33 1500.32 1500.29 1500.28 0.10 -0.05 -0.04 -0.01 1500.26
E1200-35.0 Slope Break 1499.25 1499.17 1499.06 1499.23 1499.22 1499.22 1499.27 1499.26 1499.29 1499.25 1499.24 -0.01 0.07 -0.02 -0.05 -0.01 1499.22
E1200-29.0 Slope Break 1499.38 1499.35 1499.40 1499.40 1499.37 1499.36 1499.34  -0.06 -0.03 -0.02 1499.37
E1200-27.7 Start Riprap 1499.25 1499.23 1499.38 1499.35 1499.38 1499.20 1499.35 1499.32 1499.36 1499.34 1499.29 0.04 0.06 -0.03 -0.07 -0.05 1499.31
E1200-17.7 Slope Crest 1499.35 1499.27 1499.28 1499.31 1499.28 1499.25 1499.31 1499.30 1499.28 1499.24 1499.24 -0.11 -0.03 -0.06 -0.04 0.00 1499.28
E1200-4.5 Slope Surface 1493.80 1493.85 1493.99 1494.03 1494.03 1494.04 1494.09 1494.11 1494.07 1494.07 1494.29 0.49 0.44 0.18 0.22 0.22 1494.03

East Dike Station 14+00
E1400-55.0 Ground Surface 1499.55 1499.75 1499.57 1499.58 1499.61 1499.59 1499.63 1499.67 1499.67 1499.61 0.06 -0.02 -0.06 -0.06 1499.62
E1400-35.0 Slope Break 1499.30 1499.33 1499.46 1499.32 1499.37 1499.37 1499.30 1499.35 1499.43 1499.34 1499.33 0.03 0.00 -0.02 -0.10 -0.01 1499.35
E1400-28.0 Slope Break 1499.55 1499.55 1499.62 1499.65 1499.67 1499.69 1499.69 1499.69 1499.69 1499.67 1499.69 0.14 0.14 0.00 0.00 0.02 1499.65
E1400-25.5 Start Riprap 1499.10 1499.12 1499.17 1499.15 1499.16 1499.42 1499.43 1499.58 1499.50 1499.45 1499.11 0.01 -0.01 -0.47 -0.39 -0.34 1499.29
E1400-15.0 Slope Crest 1499.35 1499.32 1499.52 1499.35 1499.34 1499.34 1499.35 1499.34 1499.34 1499.31 1499.24 -0.11 -0.08 -0.10 -0.10 -0.07 1499.35
E1400-3.8 Slope Surface 1494.90 1494.88 1495.12 1494.96 1494.92 1494.91 1494.91 1494.86 1494.78 1494.77 1494.75 -0.15 -0.13 -0.11 -0.03 -0.02 1494.89

 
East Dike Station 16+00
E1600-55.0 Ground Surface 1499.23 1499.30 1499.31 1499.23 1499.34 1499.32 1499.34 1499.25 1499.32 1499.29 0.06 -0.05 0.04 -0.03 1499.29
E1600-35.0 Slope Break 1498.90 1498.92 1498.97 1498.97 1499.01 1498.98 1499.00 1498.96 1498.96 1498.98 0.08 -0.02 0.02 0.02 1498.97
E1600-28.0 Slope Break 1499.05 1499.10 1499.13 1499.16 1499.16 1499.18 1499.20 1499.20 1499.19 1499.17 1499.16 0.11 0.06 -0.04 -0.03 -0.01 1499.15
E1600-26.4 Start Riprap 1499.55 1499.53 1499.58 1499.41 1499.50 1499.40 1499.46 1499.35 1499.40 1499.39 1499.36 -0.19 -0.17 0.01 -0.04 -0.03 1499.45
E1600-14.7 Slope Crest 1498.95 1498.91 1498.97 1498.93 1498.93 1498.94 1498.98 1498.94 1498.90 1498.88 1498.83 -0.12 -0.08 -0.11 -0.07 -0.05 1498.92
E1600-5.2 Slope Surface 1494.30 1494.44 1494.48 1494.47 1494.43 1494.41 1494.45 1494.41 1494.37 1494.36 1494.34 0.04 -0.10 -0.07 -0.03 -0.02 1494.41

East Dike Station 18+00
E1800-55.0 Ground Surface 1500.09 1499.90 1499.92 1500.17 1500.25 1500.22 1500.12 1500.18 1500.18 1500.11 0.02 -0.01 -0.07 -0.07 1500.11
E1800-35.0 Slope Break 1499.60 1499.59 1499.49 1499.51 1499.62 1499.65 1499.67 1499.70 1499.77 1499.63 1499.69 0.09 0.10 -0.01 -0.08 0.06 1499.63
E1800-25.0 Slope Break 1499.57 1499.57 1499.57 1499.60 1499.60 1499.59 1499.56 1499.59 -0.01 0.00 0.03 1499.58
E1800-23.4 Start Riprap 1499.50 1499.48 1499.56 1499.57 1499.55 1499.49 1499.57 1499.52 1499.57 1499.54 1499.69 0.19 0.21 0.17 0.12 0.15 1499.55
E1800-13.9 Slope Crest 1499.15 1499.12 1499.07 1499.19 1499.14 1499.15 1499.16 1499.16 1499.16 1499.11 1499.14 -0.01 0.02 -0.02 -0.02 0.03 1499.14
E1800-5.7 Slope Surface 1496.10 1495.13 1495.09 1495.21 1495.20 1495.15 1495.16 1495.18 1495.17 1495.11 1495.13 -0.97 0.00 -0.05 -0.04 0.02 1495.24

West Dike Station 0+00
W000-39.5 River Side 1492.06 1492.10 1492.07 1492.08 1492.10 1492.08
W000-38.3 River Side 1489.67 1489.67
W000-36.0 River Side 1491.87 1492.08 1492.04 1492.14 1492.03   1492.03
W000-9.7 River Side 1506.16 1506.11 1506.11 1506.12 1506.10 1506.05 1506.11
W000-6.4 River Side 1505.93 1506.10 1506.08 1506.01 1506.00 -0.10 -0.08 -0.01 1506.02
W000-0 Baseline 1505.86 1505.86 1505.88 1505.91 1505.91 1505.88 1505.90 1505.91 1505.89 1505.90 1505.88 0.02 0.02 -0.03 -0.01 -0.02 1505.89
W000-4.4 Swale Side 1505.77 1505.87 0.10 1505.82
W000-31.3 Swale Side 1492.06 1492.00 1492.10 1492.09 1492.09 1492.98 1493.14 1493.11 1492.90 1492.95 1492.72 0.66 0.72 -0.39 -0.18 -0.23 1492.56
W000-40 Swale Side 1490.51 1490.59 1490.47 1490.52 1490.66 1490.75 1491.20 1491.17 1490.67 1491.27 1491.12 0.61 0.53 -0.05 0.45 -0.15 1490.81

Notes: Negative change indicates a decrease in elevation.
            Positive change indictes a increase in elevation.
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Table 1

Genesee River Dike Surveyed Elevations (1992-2006)
Former Sinclair Refinery Site (OU-1)

Wellsville, New York
 (ft amsl)

Station & 
Distance 

From 
Baseline

Location 
Description

1992 
Elevation

1993 
Elevation

1994 
Elevation

1995 
Elevation

1996 
Elevation

1997 
Elevation

1998 
Elevation

1999 
Elevation

2000 
Elevation

2001 
Elevation

2006 
Elevation

Change 
From 

1992 to 
2006

Change 
From 1993 

to 2006

Change 
From 

1999 to 
2006

Change 
From 2000 

to 2006

Change 
from 2001 

to 2006

Average 
Elevation

West Dike Station 2+00
W200-46.7 River Side 1491.76 1491.76 1491.73 1491.84 1491.79 1491.89 1492.34 1491.76 1491.80 1491.78 1491.60 -0.16 -0.16 -0.16 -0.20 -0.18 1491.82
W200-7.3 River Side 1506.46 1506.48 1506.42 1506.48 1506.45 1506.58 1506.64 1506.61 1506.56 1506.65 1506.65 0.19 0.17 0.04 0.09 0.00 1506.54
W200-0 Baseline 1506.81 1506.77 1506.81 1506.83 1506.83 1506.81 1506.81 1506.82 1506.82 1506.82 1506.82 0.01 0.05 0.00 0.00 0.00 1506.81
W200-9.5 Swale Side 1506.26 1506.25 1506.22 1506.15 1506.10 1506.20 1506.10 1506.13 1506.29 1506.20 1506.14 -0.12 -0.11 0.01 -0.15 -0.06 1506.19
W200-18 Swale Side 1502.73 1502.63 1502.75 1502.62 1502.61 1502.47 1502.55 1502.78 1502.68 1502.57 -0.16 0.02 -0.21 -0.11 1502.64
W200-30.8 Swale Side 1498.56 1501.77 1501.64 1501.66 1501.69 1501.53 1501.39 1501.68 1501.78 1501.85 1501.56 3.00 -0.21 -0.12 -0.22 -0.29 1501.37

West Dike Station 4+00
W400-90 River Side 1491.46 1491.46
W400-82.1 River Side 1491.42 1491.50 1491.44 1491.40 1491.51 1491.44 1491.36 1490.98 1491.36     1491.38
W400-79.7 River Side 1496.11 1496.11 1496.11
W400-74.1 River Side 1495.70 1497.34 1495.77 1495.75 1495.73 1495.74 1495.68 1495.68 1495.68 1495.63 -0.07 -0.05 -0.05 -0.05 1495.87
W400-64.7 River Side 1497.56 1497.56
W400-59.9 River Side 1497.37 1498.33 1497.44 1497.42 1497.40 1497.42 1497.38 1497.37 1497.41 1497.40 0.03 0.02 0.03 -0.01 1497.49
W400-49.2 River Side 1498.16 1498.16
W400-47.5 River Side 1498.35 1498.33 1498.42 1498.39 1498.38 1498.38 1498.36 1498.36 1498.38 1498.38 0.03 0.02 0.02 0.00 1498.37
W400-6.9 River Side 1506.96 1506.91 1506.79 1506.78 1506.79 1506.67 1506.69 1506.77 1506.85 1506.77 1506.84 -0.12 -0.07 0.07 -0.01 0.07 1506.80
W400-0 Baseline 1506.96 1506.91 1506.93 1506.96 1506.96 1506.95 1506.96 1506.97 1506.97 1506.97 1506.96 0.00 0.05 -0.01 -0.01 -0.01 1506.95
W400-5.8 CELA Side 1506.90 1506.88 1506.84 1506.93 1506.92 1507.00 1506.93 1506.91 -0.01 -0.09 -0.02 1506.91
W400-6.0 CELA Side 1507.01 1507.00 1507.00 1507.00
W400-18.0 CELA Side 1501.48 1501.38 1501.47 1501.46 1501.46 1501.49 1501.48 1501.44 1501.49 1501.53 0.05 0.05 0.09 0.04 1501.47
W400-24.2 CELA Side 1499.46 1499.46
W400-31.6 CELA Side 1498.71 1498.66 1498.64 1498.72 1498.69 1498.69 1498.69 1498.68 1498.67 1498.70                 1498.69

West Dike Station 6+00
W600-68.4 River Side 1497.16 1497.21 1496.90 1497.16 1497.25 1497.12 1497.20 1497.16 1497.14 1497.14 1497.15 -0.01 -0.06 -0.01 0.01 0.01 1497.14
W600-47.5 River Side 1498.46 1498.50 1498.45 1498.52 1498.58 1498.56 1498.60 1498.58 1498.52 1498.45 1498.58 0.12 0.08 0.00 0.06 0.13 1498.53
W600-31.3 River Side 1498.31 1498.36 1498.29 1498.37 1498.34 1498.32 1498.37 1498.34 1498.30 1498.34 1498.34 0.03 -0.02 0.00 0.04 0.00 1498.33
W600-8.0 River Side 1507.01 1507.00 1506.93 1506.98 1506.93 1506.90 1506.85 1506.91 1506.87 1506.86 1506.76 -0.25 -0.24 -0.15 -0.11 -0.10 1506.91
W600-0 Baseline 1506.96 1506.92 1506.91 1506.95 1506.95 1506.93 1506.97 1506.96 1506.95 1506.95 1506.96 0.00 0.04 0.00 0.01 0.01 1506.95
W600-5.4 CELA Side 1506.96 1507.05 1506.83 1506.88 1506.90 1506.89 1506.85 1506.92 1506.90 1507.03 1506.92 -0.04 -0.13 0.00 0.02 -0.11 1506.92
W600-16.2 CELA Side 1500.66 1500.56 1500.61 1500.42 1500.54 1500.58 1500.22 1500.54 1500.53 1500.77 0.11 0.55 0.23 0.24 1500.54
W600-16.7 CELA Side 1501.01 1501.01

West Dike Station 8+00
W800-55.0 River Side 1499.38 1499.17 1499.26 1499.29 1499.41 1499.39 1499.31 1499.46 1499.26 1499.33 -0.05 0.02 -0.13 0.07 1499.33
W800-49.0 River Side 1499.47 1499.48 1499.33 1499.40 1499.39 1499.35 1499.57 1499.42 1499.46 1499.46 1499.46 -0.01 -0.02 0.04 0.00 0.00 1499.44
W800-46.0 River Side 1498.87 1498.84 1499.13 1499.19 1499.14 1499.18 1499.20 1499.19 1499.16 1499.17 1499.24 0.37 0.40 0.05 0.08 0.07 1499.12
W800-28.8 River Side 1499.62 1499.61 1499.55 1499.62 1499.58 1499.60 1499.60 1499.60 1499.61 1499.61 1499.68 0.06 0.07 0.08 0.07 0.07 1499.61

Notes: Negative change indicates a decrease in elevation.
            Positive change indictes a increase in elevation.
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Table 1

Genesee River Dike Surveyed Elevations (1992-2006)
Former Sinclair Refinery Site (OU-1)

Wellsville, New York
 (ft amsl)

Station & 
Distance 

From 
Baseline

Location 
Description

1992 
Elevation

1993 
Elevation

1994 
Elevation

1995 
Elevation

1996 
Elevation

1997 
Elevation

1998 
Elevation

1999 
Elevation

2000 
Elevation

2001 
Elevation

2006 
Elevation

Change 
From 

1992 to 
2006

Change 
From 1993 

to 2006

Change 
From 

1999 to 
2006

Change 
From 2000 

to 2006

Change 
from 2001 

to 2006

Average 
Elevation

West Dike Station 8+00 Continued
W800-7.5 River Side 1507.12 1507.02 1506.88 1506.99 1506.91 1506.93 1506.91 1506.90 1506.87 1506.83 1506.84 -0.28 -0.18 -0.06 -0.03 0.01 1506.93
W800-0 Baseline 1507.12 1507.02 1507.00 1507.00 1507.00 1507.02 1507.00 1507.00 1507.00 1507.01 1507.06 -0.06 0.04 0.06 0.06 0.05 1507.02
W800-7.3 CELA Side 1507.17 1507.08 1506.96 1506.97 1506.85 1507.00 1506.96 1507.02 1507.09 1507.06 1507.04 -0.13 -0.04 0.02 -0.05 -0.02 1507.02
W800-14.0 CELA Side 1502.43 1502.30 1502.37 1502.31 1502.20 1502.34 1502.20 1502.33 1502.28 1502.36 -0.07 0.16 0.03 0.08 1502.31
W800-15.5 CELA Side 1503.27 1503.27 1502.15 1502.30 1502.21 1502.22 1502.21 1502.15 1502.09 1502.19 1502.00 -1.27 -1.27 -0.15 -0.09 -0.19 1502.37

West Dike Station 10+00
W1000-64.5 River Side 1497.07 1497.08 1496.96 1496.96 1497.16 1497.18 1497.32 1497.22 1497.45 1497.27 1497.21 0.14 0.13 -0.01 -0.24 -0.06 1497.17
W1000-57.5 River Side 1496.22 1496.27 1496.11 1496.10 1496.32 1496.22 1496.28 1496.32 1496.43 1496.34 1496.21 -0.01 -0.06 -0.11 -0.22 -0.13 1496.26
W1000-54.5 River Side 1495.57 1495.57 1495.52 1495.52 1495.88 1495.91 1495.85 1495.84 1495.96 1495.93 1495.92 0.35 0.35 0.08 -0.04 -0.01 1495.77
W1000-38.8 River Side 1495.22 1495.27 1495.22 1495.28 1495.25 1495.25 1495.23 1495.25 1495.23 1495.25 1495.27 0.05 0.00 0.02 0.04 0.02 1495.25
W1000-7.2 River Side 1507.22 1507.02 1506.98 1506.79 1506.69 1506.77 1506.73 1507.08 1506.78 1506.73 1506.74 -0.48 -0.28 -0.34 -0.04 0.01 1506.87
W1000-0 Baseline 1507.22 1507.02 1507.15 1507.15 1507.15 1507.16 1507.15 1507.16 1507.15 1507.17 1507.16 -0.06 0.14 0.00 0.01 -0.01 1507.15
W1000-5.6 CELA Side 1507.32 1507.29 1507.28 1507.23 1507.21 1507.19 1507.14 1507.27 1507.26 1507.20 1507.31 -0.01 0.02 0.04 0.05 0.11 1507.25
W1000-13.3 CELA Side 1503.32 1502.99 1502.90 1502.85 1502.86 1502.73 1502.82 1502.90 1502.87 1502.90 1502.90 -0.42 -0.09 0.00 0.03 0.00 1502.91
W1000-14.7 CELA Side 1502.70 1502.66 1502.64 1502.59 1502.57 1502.25 1502.57 1502.54 1502.56 1502.29 -0.41 -0.28 -0.25 -0.27 1502.54

West Dike Station 12+00
W1200-89.0 River Side 1494.95 1492.95 1493.22 1493.27 1493.01 1493.08   1493.41
W1200-87.0 River Side 1492.11 1491.90 1492.18 1491.89 1491.45 1491.79   1491.89
W1200-84.0 River Side 1495.17 1495.29 1495.18 1495.23 1491.57 1494.49
W1200-75.5 River Side 1495.17 1494.95 1494.63 1494.56 1494.83
W1200-74.0 River Side 1493.32 1493.22 1493.05 1492.97 1490.10 1492.53
W1200-70.0 River Side 1495.22 1495.14 1495.18
W1200-68.5 River Side 1491.70 1491.70
W1200-62.3 River Side 1494.22 1494.21 1494.14 1494.19 1492.35 1493.82
W1200-60.4 River Side 1493.91 1493.82 1494.14 1494.08 1494.04 1494.03   1494.00
W1200-60.3 River Side 1495.41 1495.41
W1200-44.2 River Side 1493.67 1493.67 1494.00 1493.52 1494.06 1493.82 1494.10 1494.10 1494.05 1494.07 1494.08 0.41 0.41 -0.02 0.03 0.01 1493.92
W1200-8.0 River Side 1508.07 1507.95 1507.75 1507.73 1507.60 1507.74 1507.74 1507.73 1507.72 1507.79 1507.61 -0.46 -0.34 -0.12 -0.11 -0.18 1507.77
W1200-0 Baseline 1508.17 1508.10 1508.10 1508.11 1508.11 1508.11 1508.12 1508.13 1508.11 1508.09 1508.08 -0.09 -0.02 -0.05 -0.03 -0.01 1508.11
W1200-5.7 CELA Side 1508.17 1508.17
W1200-6.0 CELA Side 1508.11 1508.01 1507.91 1508.00 1508.07 1507.86 1508.05 1507.91 1507.87 1508.00 -0.11 -0.05 0.09 0.13 1507.98
W1200-13.4 CELA Side 1504.40 1504.34 1504.34 1504.29 1504.26 1504.25 1504.26 1504.42 1504.32 1504.33 -0.07 0.07 -0.09 0.01 1504.32
W1200-15.5 CELA Side 1503.52 1504.42 1504.30 1504.13 1504.05 1503.99 1504.06 1504.05 1504.08 1504.05 1503.89 0.37 -0.53 -0.16 -0.19 -0.16 1504.05

West Dike Station 14+00
W1400-83.0 River Side 1496.92 1496.88 1496.88 1496.90 1496.88 1496.89
W1400-73.5 River Side 1497.62 1497.68 1497.68 1497.70 1497.68 1497.67
W1400-70.0 River Side 1495.12 1495.23 1495.41 1495.53 1495.06 1495.18 1495.17 1495.18 1495.20 1495.22 1495.14 0.02 -0.09 -0.04 -0.06 -0.08 1495.22
W1400-60.3 River Side 1495.47 1495.46 1495.43 1495.52 1495.46 1495.46 1495.47 1495.49 1495.44 1495.48 1495.41 -0.06 -0.05 -0.08 -0.03 -0.07 1495.46
W1400-53.4 River Side 1494.87 1494.85 1494.81 1495.01 1495.33 1495.20 1495.06 1495.11 1495.44 1494.99 1495.10 0.23 0.25 -0.01 -0.34 0.11 1495.07

Notes: Negative change indicates a decrease in elevation.
            Positive change indictes a increase in elevation.
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Table 1

Genesee River Dike Surveyed Elevations (1992-2006)
Former Sinclair Refinery Site (OU-1)

Wellsville, New York
 (ft amsl)

Station & 
Distance 

From 
Baseline

Location 
Description

1992 
Elevation

1993 
Elevation

1994 
Elevation

1995 
Elevation

1996 
Elevation

1997 
Elevation

1998 
Elevation

1999 
Elevation

2000 
Elevation

2001 
Elevation

2006 
Elevation

Change 
From 

1992 to 
2006

Change 
From 1993 

to 2006

Change 
From 

1999 to 
2006

Change 
From 2000 

to 2006

Change 
from 2001 

to 2006

Average 
Elevation

West Dike Station 14+00 Continued
W1400-41.6 River Side 1494.47 1494.50 1494.42 1494.52 1494.51 1494.51 1494.46 1494.47 1494.46 1494.48 1494.99 0.52 0.49 0.52 0.53 0.51 1494.53
W1400-7.0 River Side 1508.57 1508.50 1508.42 1508.47 1508.42 1508.14 1508.39 1508.38 1508.40 1508.42 1508.39 -0.18 -0.11 0.01 -0.01 -0.03 1508.41
W1400-0 Baseline 1508.37 1508.27 1508.26 1508.30 1508.28 1508.27 1508.25 1508.29 1508.28 1508.29 1508.28 -0.09 0.01 -0.01 0.00 -0.01 1508.29
W1400-6.2 CELA Side 1508.42  1508.42
W1400-6.3 CELA Side 1508.31 1508.29 1508.17 1508.15 1508.21 1508.18 1508.22 1508.25 1508.24 1508.37 0.06 0.15 0.12 0.13 1508.24
W1400-12.5 CELA Side 1505.10 1505.01 1505.06 1504.96 1504.74 1504.69 1504.97 1504.95 1504.85 1504.87 -0.23 -0.10 -0.08 0.02 1504.92
W1400-17.0 CELA Side 1502.87 1504.48 1504.35 1504.42 1504.03 1504.04 1504.01 1504.05 1504.03 1504.12 1504.15 1.28 -0.33 0.10 0.12 0.03 1504.05

 
West Dike Station 16+00  
W1600-76.0 River Side 1496.95 1496.82 1496.75 1496.69 1496.86 1496.84 1497.06 1496.99 1497.26 1497.16 1497.55 0.60 0.73 0.56 0.29 0.39 1496.99
W1600-58.0 River Side 1496.80 1496.82 1496.24 1496.85 1496.71 1496.98 1496.73 1497.12 1497.35 1497.93 1497.25 0.45 0.43 0.13 -0.10 -0.68 1496.98
W1600-41.2 River Side 1496.60 1496.60 1496.47 1496.76 1496.90 1496.94 1497.01 1497.14 1497.41 1497.21 1497.51 0.91 0.91 0.37 0.10 0.30 1496.96
W1600-6.6 River Side 1509.45 1509.41 1509.36 1509.40 1509.32 1509.31 1509.32 1509.29 1509.24 1509.27 1509.23 -0.22 -0.18 -0.06 -0.01 -0.04 1509.33
W1600-0 Baseline 1508.85 1508.74 1508.74 1508.79 1508.79 1508.78 1508.78 1508.79 1508.76 1508.76 1508.75 -0.10 0.01 -0.04 -0.01 -0.01 1508.78
W1600-8.3 CELA Side 1508.75 1508.72 1508.67 1508.66 1508.73 1508.61 1508.65 1508.67 1508.66 1508.69 1508.78 0.03 0.06 0.11 0.12 0.09 1508.69
W1600-14.0 CELA Side 1506.38 1506.32 1506.33 1506.27 1505.93 1506.25 1506.23 1506.19 1506.12 1506.07 -0.31 -0.16 -0.12 -0.05 1506.21
W1600-19.2 CELA Side 1503.25 1505.62 1505.56 1505.60 1505.54 1505.33 1505.55 1505.50 1505.32 1505.46 1505.47 2.22 -0.15 -0.03 0.15 0.01 1505.29

West Dike Station 18+00
W1800-56.0 River Side 1495.45 1495.45
W1800-52.4 River Side 1495.21 1495.21
W1800-52.3 River Side 1496.10 1496.13 1495.73 1495.99
W1800-51.8 River Side 1496.10 1496.10 1495.43 1495.97 1495.94 1496.25 1495.90   1495.96
W1800-43.0 River Side 1497.65 1497.65 1497.58 1497.63 1497.58 1497.95 1497.79 1497.80 1497.80 1497.80 1497.74 0.09 0.09 -0.06 -0.06 -0.06 1497.72
W1800-27.0 River Side 1502.85 1502.87 1502.76 1502.85 1502.77 1502.80 1502.82 1502.77 1502.72 1502.71 1502.31 -0.54 -0.56 -0.46 -0.41 -0.40 1502.75
W1800-20.7 River Side 1503.60 1503.66 1503.40 1503.61 1503.59 1503.51 1503.51 1503.47 1503.64 1503.47 1503.48 -0.12 -0.18 0.01 -0.16 0.01 1503.54
W1800-6.3 River Side 1509.65 1509.65 1509.53 1509.56 1509.47 1509.47 1509.49 1509.46 1509.45 1509.45 1509.41 -0.24 -0.24 -0.05 -0.04 -0.04 1509.51
W1800-0 Baseline 1508.95 1508.98 1508.70 1508.72 1508.70 1508.74 1508.75 1508.75 1508.74 1508.74 1508.73 -0.22 -0.25 -0.02 -0.01 -0.01 1508.77
W1800-7.5 CELA Side 1509.10 1509.07 1508.69 1508.88 1508.73 1508.88 1508.83 1508.77 1508.85 1508.84 1508.83 -0.27 -0.24 0.06 -0.02 -0.01 1508.86
W1800-14.5 CELA Side 1505.90 1506.10 1506.12 1506.07 1506.09 1506.07 1506.03 1506.03 1506.02 1505.78 -0.12 -0.25 -0.25 -0.24 1506.02
W1800-17.4 CELA Side 1503.85 1505.84 1505.78 1505.81 1505.76 1505.74 1505.69 1505.73 1505.72 1505.72 1505.39 1.54 -0.45 -0.34 -0.33 -0.33 1505.55

West Dike Station 20+00
W2000-196.0 River Side 1501.76 1501.76
W2000-179.0 River Side 1496.31 1496.31
W2000-177.5 River Side 1496.39 1496.39
W2000-150.0 River Side 1495.91 1495.91
W2000-135.0 River Side 1495.21 1495.21
W2000-126.6 River Side 1496.00 1496.00
W2000-107.0 River Side 1495.31 1495.31
W2000-104.7 River Side 1495.16 1495.16

Notes: Negative change indicates a decrease in elevation.
            Positive change indictes a increase in elevation.
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Table 1

Genesee River Dike Surveyed Elevations (1992-2006)
Former Sinclair Refinery Site (OU-1)

Wellsville, New York
 (ft amsl)

Station & 
Distance 

From 
Baseline

Location 
Description

1992 
Elevation

1993 
Elevation

1994 
Elevation

1995 
Elevation

1996 
Elevation

1997 
Elevation

1998 
Elevation

1999 
Elevation

2000 
Elevation

2001 
Elevation

2006 
Elevation

Change 
From 

1992 to 
2006

Change 
From 1993 

to 2006

Change 
From 

1999 to 
2006

Change 
From 2000 

to 2006

Change 
from 2001 

to 2006

Average 
Elevation

West Dike Station 20+00 Continued
W2000-90.0 River Side 1494.01 1494.01 1494.01
W2000-77.9 River Side 1493.42 1493.42
W2000-62.9 River Side 1492.36 1492.36
W2000-56.0 River Side 1493.21 1493.21 1494.06 1493.49
W2000-52.0 River Side 1495.96 1496.00 1495.46 1496.00 1495.96 1495.93 1495.66 1495.69 1496.24 1495.62     1495.85
W2000-42.8 River Side 1496.26 1496.39 1496.57 1496.69 1496.80 1497.05 1497.08 1497.19 1497.39 1497.04     1496.85
W2000-19.6 River Side 1504.71 1504.72 1504.25 1504.64 1504.63 1504.63 1504.60 1504.64 1504.60 1504.59     1504.60
W2000-5.8 River Side 1509.71 1509.78 1509.68 1509.75 1509.65 1509.59 1509.52 1509.55 1509.52 1509.51 1509.54 -0.17 -0.24 -0.01 0.02 0.03 1509.62
W2000-0 Baseline 1509.31 1509.31 1509.24 1509.26 1509.26 1509.23 1509.23 1509.25 1509.25 1509.23 1509.24 -0.07 -0.07 -0.01 -0.01 0.01 1509.26
W2000-8.0 CELA Side 1509.36 1509.36
W2000-9.0 CELA Side 1509.14 1508.93 1509.03 1508.90 1508.89 1509.01 1509.06 1509.09 1509.03 1509.08 -0.06 0.02 -0.01 0.05 1509.02
W2000-16.4 CELA Side 1505.42 1505.42 1505.33 1505.26 1505.38 1505.35 1505.39 1505.40 1505.79 1505.20 -0.22 -0.19 -0.20 -0.59 1505.39
W2000-19.4 CELA Side 1503.56 1505.05 1505.06 1504.99 1504.87 1504.93 1504.95 1504.97 1504.87 1504.90 1504.84 1.28 -0.21 -0.13 -0.03 -0.06 1504.82

West Dike Station 22+00
W2200-65.0 River Side 1494.71 1494.81 1494.81 1494.71 1494.76
W2200-55.0 River Side 1495.56 1495.62 1495.42 1496.51 1495.47 1496.02 1496.36 1496.20 1496.48 1496.37      1496.00
W2200-49.0 River Side 1498.41 1498.43 1498.37 1498.40 1498.34 1498.30 1498.33 1498.32 1498.33 1498.33 1498.30 -0.11 -0.13 -0.02 -0.03 -0.03 1498.35
W2200-40.6 River Side 1498.51 1498.55 1498.76 1498.66 1498.90 1498.74 1498.64 1498.73 1498.71 1498.67 1498.76 0.25 0.21 0.03 0.05 0.09 1498.69
W2200-19.8 River Side 1504.56 1504.55 1504.51 1505.00 1504.56 1505.06 1505.05 1505.00 1504.99 1505.02 1505.01 0.45 0.46 0.01 0.02 -0.01 1504.85
W2200-6.3 River Side 1509.96 1509.99 1509.84 1510.02 1510.05 1510.03 1510.01 1510.01 1509.98 1509.98 1509.92 -0.04 -0.07 -0.09 -0.06 -0.06 1509.98
W2200-0 Baseline 1509.96 1509.88 1509.85 1509.88 1509.86 1509.85 1509.85 1509.86 1509.85 1509.83 1509.82 -0.14 -0.06 -0.04 -0.03 -0.01 1509.86
W2200-7.3 CELA Side 1509.69 1509.73 1509.64 1509.66 1509.67 1509.63 1509.69 1509.76 1509.72 1509.67 1509.60 -0.09 -0.13 -0.16 -0.12 -0.07 1509.68
W2200-16.6 CELA Side 1504.66 1504.51 1504.62 1504.53 1504.55 1504.62 1504.63 1504.55 1504.62 1504.63 -0.03 0.00 0.08 0.01 1504.59
W2200-17.7 CELA Side 1504.31 1504.58 1504.47 1504.34 1504.58 1504.54 1504.59 1504.56 1504.59 1504.52 1504.52 0.21 -0.06 -0.04 -0.07 0.00 1504.51

3.00 0.91 0.56 0.53 0.51
-1.27 -1.27 -1.11 -0.94 -0.78
0.09 0.01 -0.02 -0.02 -0.01

Maximum Change
Minimum Change
Average Change

Notes: Negative change indicates a decrease in elevation.
            Positive change indictes a increase in elevation.
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Table 2

2011 Daily Average Stage and Discharge

Genesee River at Wellsville, New York

USGS Station 04221000

Date Stage (ft)
Discharge 
(cu ft/sec)

Date Stage (ft)
Discharge 
(cu ft/sec)

Date Stage (ft)
Discharge 
(cu ft/sec)

Date Stage (ft)
Discharge 
(cu ft/sec)

1/1/2011 5.23 476.61 3/1/2011 7.31 2694.27 4/29/2011 6.48 1594.37 6/27/2011 4.65 152.36
1/2/2011 5.59 721.09 3/2/2011 6.30 1391.55 4/30/2011 6.15 1230.94 6/28/2011 4.59 127.33
1/3/2011 5.15 408.19 3/3/2011 5.84 936.90 5/1/2011 5.92 1001.82 6/29/2011 4.56 115.30
1/4/2011 5.06 350.94 3/4/2011 5.68 792.86 5/2/2011 5.84 931.37 6/30/2011 4.52 103.82
1/5/2011 5.05 300.00 3/5/2011 5.97 1130.13 5/3/2011 6.94 2333.98 7/1/2011 4.49 92.68
1/6/2011 5.03 280.00 3/6/2011 9.13 5642.23 5/4/2011 7.09 2401.86 7/2/2011 4.47 85.64
1/7/2011 5.02 260.00 3/7/2011 7.44 2887.33 5/5/2011 6.27 1358.38 7/3/2011 4.46 80.91
1/8/2011 4.95 240.00 3/8/2011 6.47 1580.37 5/6/2011 5.99 1072.55 7/4/2011 4.43 72.19
1/9/2011 4.97 230.00 3/9/2011 6.11 1192.57 5/7/2011 5.82 908.85 7/5/2011 4.41 66.22

1/10/2011 5.09 220.00 3/10/2011 6.74 2010.12 5/8/2011 5.65 766.66 7/6/2011 4.40 63.68
1/11/2011 4.84 200.00 3/11/2011 8.85 5141.94 5/9/2011 5.50 642.90 7/7/2011 4.40 61.68
1/12/2011 4.83 190.00 3/12/2011 7.15 2458.05 5/10/2011 5.37 551.92 7/8/2011 4.41 65.35
1/13/2011 4.80 170.00 3/13/2011 6.61 1749.04 5/11/2011 5.26 481.11 7/9/2011 4.42 68.44
1/14/2011 4.79 160.00 3/14/2011 6.16 1245.04 5/12/2011 5.18 427.47 7/10/2011 4.39 59.96
1/15/2011 4.77 150.00 3/15/2011 5.96 1047.19 5/13/2011 5.65 919.02 7/11/2011 4.37 54.59
1/16/2011 4.78 160.00 3/16/2011 6.27 1362.71 5/14/2011 5.78 892.53 7/12/2011 4.36 52.46
1/17/2011 4.82 150.00 3/17/2011 6.54 1688.94 5/15/2011 6.84 2281.98 7/13/2011 4.35 49.91
1/18/2011 4.73 140.00 3/18/2011 7.71 3277.78 5/16/2011 6.46 1613.60 7/14/2011 4.34 45.25
1/19/2011 4.73 160.00 3/19/2011 7.28 2650.97 5/17/2011 5.83 918.84 7/15/2011 4.33 43.37
1/20/2011 4.70 150.00 3/20/2011 6.42 1529.65 5/18/2011 5.82 908.74 7/16/2011 4.32 42.25
1/21/2011 4.66 130.00 3/21/2011 7.15 2498.58 5/19/2011 6.33 1426.53 7/17/2011 4.32 40.59
1/22/2011 4.63 110.00 3/22/2011 6.67 1826.04 5/20/2011 6.61 1746.88 7/18/2011 4.31 38.72
1/23/2011 4.70 105.00 3/23/2011 6.37 1464.29 5/21/2011 6.13 1208.78 7/19/2011 4.32 40.95
1/24/2011 4.74 120.00 3/24/2011 6.12 1201.49 5/22/2011 5.89 977.48 7/20/2011 4.32 40.10
1/25/2011 4.76 140.00 3/25/2011 5.88 963.64 5/23/2011 5.80 898.03 7/21/2011 4.30 36.31
1/26/2011 4.74 146.00 3/26/2011 5.69 796.19 5/24/2011 7.03 2341.14 7/22/2011 4.29 34.08
1/27/2011 4.71 140.00 3/27/2011 5.57 700.82 5/25/2011 5.94 1021.84 7/23/2011 4.28 32.45
1/28/2011 4.68 115.00 3/28/2011 5.47 623.46 5/26/2011 6.12 1211.45 7/24/2011 4.28 31.54
1/29/2011 4.63 110.00 3/29/2011 5.41 584.50 5/27/2011 5.78 873.02 7/25/2011 4.28 31.89
1/30/2011 4.61 105.00 3/30/2011 5.43 599.55 5/28/2011 5.79 890.35 7/26/2011 4.35 49.23
1/31/2011 4.57 100.00 3/31/2011 5.50 648.47 5/29/2011 5.52 664.12 7/27/2011 4.30 35.90

2/1/2011 4.58 104.00 4/1/2011 5.45 611.50 5/30/2011 7.16 2540.12 7/28/2011 4.29 33.15
2/2/2011 4.64 112.00 4/2/2011 5.45 612.49 5/31/2011 6.02 1108.10 7/29/2011 4.32 41.61
2/3/2011 4.62 110.17 4/3/2011 5.55 686.41 6/1/2011 5.70 811.15 7/30/2011 4.31 39.81
2/4/2011 4.60 100.40 4/4/2011 6.61 1877.84 6/2/2011 5.49 635.72 7/31/2011 4.29 34.83
2/5/2011 4.64 100.40 4/5/2011 8.57 4661.39 6/3/2011 5.33 528.74 8/1/2011 4.28 31.50
2/6/2011 4.65 127.60 4/6/2011 7.02 2280.00 6/4/2011 5.27 485.73 8/2/2011 4.27 29.33
2/7/2011 4.62 120.00 4/7/2011 6.90 2113.84 6/5/2011 5.21 451.69 8/3/2011 4.30 37.05
2/8/2011 4.61 100.40 4/8/2011 6.61 1753.66 6/6/2011 5.06 355.41 8/4/2011 4.40 64.33
2/9/2011 4.62 99.97 4/9/2011 6.29 1381.07 6/7/2011 5.04 346.68 8/5/2011 4.34 46.95

2/10/2011 4.75 110.17 4/10/2011 6.13 1207.97 6/8/2011 4.96 299.53 8/6/2011 4.36 52.06
2/11/2011 4.88 120.37 4/11/2011 6.14 1217.61 6/9/2011 4.87 252.43 8/7/2011 4.44 74.88
2/12/2011 4.91 120.37 4/12/2011 6.03 1113.21 6/10/2011 4.80 220.00 8/8/2011 4.37 55.40
2/13/2011 4.90 120.37 4/13/2011 6.32 1419.54 6/11/2011 4.78 208.83 8/9/2011 4.38 56.37
2/14/2011 4.65 126.32 4/14/2011 6.01 1091.74 6/12/2011 4.94 289.91 8/10/2011 4.39 59.68
2/15/2011 4.63 132.00 4/15/2011 5.76 856.21 6/13/2011 4.78 212.00 8/11/2011 4.35 48.00
2/16/2011 4.61 123.36 4/16/2011 6.25 1419.24 6/14/2011 4.72 181.19 8/12/2011 4.32 40.63
2/17/2011 4.68 154.30 4/17/2011 6.64 1805.40 6/15/2011 4.69 167.42 8/13/2011 4.31 38.57
2/18/2011 6.02 1316.83 4/18/2011 6.09 1167.67 6/16/2011 4.66 156.24 8/14/2011 4.37 55.21
2/19/2011 6.68 1862.86 4/19/2011 6.34 1445.02 6/17/2011 4.67 159.22 8/15/2011 4.41 67.53
2/20/2011 5.92 980.00 4/20/2011 6.68 1835.49 6/18/2011 4.62 141.51 8/16/2011 4.35 50.21
2/21/2011 5.63 700.00 4/21/2011 6.12 1201.84 6/19/2011 4.59 128.39 8/17/2011 4.32 41.74
2/22/2011 5.50 560.00 4/22/2011 5.92 1002.44 6/20/2011 4.56 115.65 8/18/2011 4.30 36.40
2/23/2011 5.38 480.00 4/23/2011 7.05 2402.35 6/21/2011 4.56 115.80 8/19/2011 4.29 33.67
2/24/2011 5.32 440.00 4/24/2011 6.49 1604.57 6/22/2011 4.96 307.35 8/20/2011 4.29 34.80
2/25/2011 5.24 410.00 4/25/2011 6.53 1655.98 6/23/2011 4.87 256.05 8/21/2011 4.31 37.51
2/26/2011 5.24 400.00 4/26/2011 7.28 2737.18 6/24/2011 4.74 194.42 8/22/2011 4.34 45.36
2/27/2011 5.13 394.67 4/27/2011 7.46 2931.47 6/25/2011 4.94 290.49 8/23/2011 4.30 36.59
2/28/2011 7.24 2963.62 4/28/2011 7.31 2703.30 6/26/2011 4.74 189.45 8/24/2011 4.28 32.01

Please see page 2 for notes. Page 1 of 2



Table 2

2011 Daily Average Stage and Discharge

Genesee River at Wellsville, New York

USGS Station 04221000

Date Stage (ft)
Discharge 
(cu ft/sec)

Date Stage (ft)
Discharge 
(cu ft/sec)

Date Stage (ft)
Discharge 
(cu ft/sec)

8/25/2011 4.50 98.65 10/23/2011 5.36 546.51 12/21/2011 5.25 514.56
8/26/2011 4.46 82.46 10/24/2011 5.24 470.19 12/22/2011 5.74 850.47
8/27/2011 4.37 53.49 10/25/2011 5.16 418.23 12/23/2011 6.19 1284.79
8/28/2011 4.34 45.55 10/26/2011 5.11 383.59 12/24/2011 5.79 883.23
8/29/2011 4.32 40.32 10/27/2011 5.45 619.03 12/25/2011 5.61 731.88
8/30/2011 4.30 36.19 10/28/2011 5.47 624.28 12/26/2011 5.53 669.56
8/31/2011 4.29 33.80 10/29/2011 5.35 542.67 12/27/2011 5.56 703.56

9/1/2011 4.29 33.70 10/30/2011 5.32 519.79 12/28/2011 5.98 1069.26
9/2/2011 4.32 41.05 10/31/2011 5.27 484.43 12/29/2011 5.53 667.08
9/3/2011 4.30 36.33 11/1/2011 5.19 432.61 12/30/2011 5.48 631.67
9/4/2011 4.31 37.98 11/2/2011 5.11 389.07 12/31/2011 5.50 648.34
9/5/2011 4.40 64.00 11/3/2011 5.07 361.55
9/6/2011 4.54 108.80 11/4/2011 5.02 333.31 Notes:
9/7/2011 4.55 117.53 11/5/2011 4.96 299.51 Ft - Feet
9/8/2011 4.86 253.03 11/6/2011 4.91 274.90 Cu ft/sec -  Cubic feet per second
9/9/2011 4.57 119.42 11/7/2011 4.87 253.91

9/10/2011 4.48 86.85 11/8/2011 4.83 236.02
9/11/2011 4.43 72.69 11/9/2011 4.80 218.63
9/12/2011 4.40 63.49 11/10/2011 4.78 209.21
9/13/2011 4.38 56.34 11/11/2011 4.76 200.42
9/14/2011 4.36 51.30 11/12/2011 4.75 196.92
9/15/2011 4.38 56.38 11/13/2011 4.72 181.61
9/16/2011 4.40 63.90 11/14/2011 4.73 186.75
9/17/2011 4.37 53.90 11/15/2011 5.55 693.34
9/18/2011 4.35 48.07 11/16/2011 5.19 435.33
9/19/2011 4.33 43.73 11/17/2011 5.20 443.30
9/20/2011 4.35 47.69 11/18/2011 5.08 369.78
9/21/2011 4.34 46.40 11/19/2011 5.05 351.52
9/22/2011 4.34 45.09 11/20/2011 5.03 339.25
9/23/2011 4.35 48.94 11/21/2011 4.98 312.78
9/24/2011 4.53 109.43 11/22/2011 4.97 308.23
9/25/2011 4.47 84.37 11/23/2011 6.25 1355.82
9/26/2011 4.40 62.45 11/24/2011 5.72 827.92
9/27/2011 4.48 99.07 11/25/2011 5.52 656.92
9/28/2011 5.47 710.92 11/26/2011 5.41 580.62
9/29/2011 6.19 1299.08 11/27/2011 5.33 527.16
9/30/2011 5.34 537.53 11/28/2011 5.47 622.39
10/1/2011 5.10 383.22 11/29/2011 5.41 581.84
10/2/2011 5.55 703.58 11/30/2011 5.60 727.12
10/3/2011 5.91 1002.75 12/1/2011 5.37 550.96
10/4/2011 5.50 646.73 12/2/2011 5.27 484.84
10/5/2011 5.28 490.50 12/3/2011 5.20 444.57
10/6/2011 5.11 384.27 12/4/2011 5.16 414.21
10/7/2011 4.99 318.12 12/5/2011 5.11 383.64
10/8/2011 4.90 268.59 12/6/2011 5.23 462.11
10/9/2011 4.82 228.89 12/7/2011 5.20 442.42

10/10/2011 4.76 199.81 12/8/2011 5.13 399.49
10/11/2011 4.71 177.70 12/9/2011 5.05 351.00
10/12/2011 4.68 166.68 12/10/2011 5.00 324.50
10/13/2011 4.78 210.18 12/11/2011 4.94 290.49
10/14/2011 5.20 486.71 12/12/2011 4.88 260.30
10/15/2011 5.65 774.49 12/13/2011 4.85 244.72
10/16/2011 5.43 594.04 12/14/2011 4.86 247.30
10/17/2011 5.65 770.80 12/15/2011 4.95 298.14
10/18/2011 5.33 526.63 12/16/2011 5.06 358.98
10/19/2011 5.23 461.13 12/17/2011 4.93 286.57
10/20/2011 6.24 1362.16 12/18/2011 4.84 237.33
10/21/2011 5.68 792.01 12/19/2011 4.85 245.43
10/22/2011 5.50 646.10 12/20/2011 4.89 265.69

* - data was added using the US 
Department of Interior Geological 
Survey Water Resources Division 
Expanded Rating Table.

Please see page 2 for notes. Page 2 of 2
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High Water Inspection: March 30, 2011 

 

West Dike, 0+00 facing north 
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11.  DIKE RESURVEYED BY JAMES B. BALL, L.S.
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12.  DIKE RESURVEYED BY JAMES B. BALL, L.S.
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13.  DIKE RESURVEYED BY JAMES B. BALL, L.S.

ON DECEMBER 13, 2000.

14.  DIKE RESURVEYED BY JAMES B. BALL, L.S.

15.  DIKE RESURVEYED BY JAMES B. BALL, L.S.

ON OCTOBER 30, 2001.
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1.  DUE TO LOCATION OF ORIGINAL BASELINE, AS SHOWN ON SHEET C-11 OF

 THE PLANS PREPARED BY EBASCO SERVICES INCORPORATED FOR ARCO

        10+00 AND 12+00: 29 FT. LEFT OF ORIGINAL BASELINE 

        14+00 AND 16+00: 28 FT. LEFT OF ORIGINAL BASELINE

        18+00: 25 FT. LEFT OF ORIGINAL BASELINE
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4.  ALL SECTIONS ON CURVES SURVEYED PERPENDICULARLY TO LINE OF

5.  RIP-RAP PAINTED AT LOCATIONS AT WHICH ELEVATIONS TAKEN.

 CENTER LINE.

6.  DIKE SURVEYED BY DOUGLAS C. MEYERS, P.C. ON 9 AND 10 SEPTEMBER 1992.

 CROSS-SECTION PREPARED FROM SURVEY NOTES OF DOUGLAS C. MEYERS, P.C.
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7.  DIKE RESURVEYED BY DOUGLAS C. MYERS, P.C. ON OCT 26, 1993

8.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON NOVEMBER 19 & 22, 1994.
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9.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON OCTOBER 18, 1995.
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10.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON NOVEMBER 07, 1996.

/
1
4
9
9
.3
4

 
S
L
O
P
E
 
B
R
E
A
K

O
N
 
0
7
/
3
1
/
0
6
/
O
N
 
0
4
/
1
9
/
1
2

O
N
 
0
7
/
3
1
/
0
6
/
O
N
 
0
4
/
1
9
/
1
2

/
1
4
9
9
.6
0

11.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON NOVEMBER 12, 1997.

12.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON OCTOBER 15, 1998.

13.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON OCTOBER 1, 1999.

14.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON DECEMBER 13, 2000.

15.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON OCTOBER 30, 2001.
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 SURVEY NOTES OF DOUGLAS C. MEYERS, P.C.
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7.  DIKE RESURVEYED BY DOUGLAS C. MYERS, P.C. ON OCT. 20 & 22, 1993.

8.  DIKE RESURVEYED  BY JAMES B. BALL, L.S. ON NOVEMBER 18 & 19, 1994.

5.  RIP-RAP PAINTED AT LOCATIONS AT WHICH ELEVATIONS 

 TAKEN.

 TO LINE OF CENTER LINE.

4.  ALL SECTIONS ON CURVES SURVEYED PERPENDICULARLY

SECTIONS TO BE RELOCATED.

3.  PINS SET ALONG CENTER LINE WEST DYKE, TO ENABLE

2.  WEST DIKE SECTIONS AT STATIONS 0+00 TO 6+00

 SURVEYED ON 9 SEPTEMBER 1992 AND SECTIONS AT

 STATIONS 8+00 TO 22+00 SURVEYED ON 10 SEPTEMBER 

 1992.

 BY BECHTEL AND DATED 2 DECEMBER 1991.

1.  BASE LINE TAKEN FROM AS-BUILT DRAWINGS PREPARED

NOTES:

9.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON OCTOBER 18, 1995.

-denotes this year's data
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10.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON NOVEMBER 06, 1996.
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11.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON NOVEMBER 11, 1997.
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12.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON OCTOBER 14, 1998.

13.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON OCTOBER 05, 1999.

14.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON DECEMBER 13, 2000.

15.  DIKE RESURVEYED BY JAMES B. BALL, L.S. ON OCTOBER 30, 2001.
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