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1.0 INTRODUCTION 
 

This Pre-Design Investigation (PDI) Report was prepared by Tetra Tech NUS, Inc., (TtNUS) for the U.S. 

Department of the Navy (Navy) to present the findings of the pre-design investigation for the West Gate 

Landfill (WGL) Site (the Site), at the former Naval Air Station (NAS) South Weymouth, Massachusetts 

(the Base).  This PDI Report was prepared for the Navy’s Naval Facilities Engineering Command 

(NAVFAC) Mid-Atlantic, under Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract 

No. N62467-04-D-0055, Contract Task Order (CTO) 407.   

 

1.1 SITE BACKGROUND 
 
NAS South Weymouth was commissioned on March 1, 1942, and was closed administratively on 

September 30, 1997 under the Base Realignment and Closure Act of 1990 (BRAC). NAS South 

Weymouth is located approximately 15 miles southeast of Boston in Norfolk and Plymouth counties.  

Portions of the Base are located in the Towns of Weymouth, Abington, and Rockland, Massachusetts.  

The main Base encompasses approximately 1,444 acres.  The Site location is shown of Figure 1-1.   

 
1.1.1 Site Location and Description 
 
The WGL is located near the western edge of the NAS South Weymouth property, west of Runway 17-35 

and south of Trotter Road, as shown on Figure 1-2. Figure 1-3 presents the Site features. The Site is 

bounded on the northeast by wetlands along the west branch of French Stream and an adjoining 

drainage channel; on the south and southwest by forested, palustrine wetlands; on the northwest by 

woods; and on the north by an access road (Trotter Road) and abandoned railroad tracks. 

 
1.1.2 Site History 
 
As described in the West Gate Landfill Phase II Remedial Investigation (RI) report (Tetra Tech NUS, 

2002), the WGL was active for approximately 30 years, from the 1940s through 1972. The landfill was 

used primarily for domestic wastes, and occasionally other wastes generated onsite. The landfill has not 

been closed in compliance with either state or federal regulations. Since 1972 it has become heavily 

overgrown with vegetation, brush, and trees. Some exposed debris is visible at the surface of the landfill 

in the vegetated areas.  Material observed within the landfill includes metal scraps, asphalt, bricks, 

concrete, plastic sheeting, wires, bottles, cans, metal wheel rims, rubber pieces, tubing, hoses, glass, and 

other general debris. The estimated area of the landfill is approximately 6.3 acres, with an approximate fill 

thickness of 10 feet.  Historically the area of the Site was referenced as being 5.23 acres, but the area 
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was re-evaluated during the PDI based on calculations of the area of land defined in the ROD.  The 

approximate volume of fill within the landfill is estimated to be 85,000 cubic yards.  

 
1.1.3 Previous Site Investigations and Data Gaps 
 

Previous investigations that have been conducted at the WGL under the Installation Restoration Program 

are summarized below: 

 

• Preliminary Assessment (PA), Argonne National Laboratory, 1988.  The PA included a 

records search, interviews, and a site walkover.  The purposes of the PA were to identify and 

evaluate past waste practices at NAS South Weymouth and make an assessment of the 

associated potential for environmental contamination.   

 

• Site Inspection (SI), Baker Environmental, Inc., 1991.  The SI included site walkovers, 

geophysical surveys, installation of groundwater monitoring wells, and the collection of soil, 

sediment, surface water, and groundwater samples at eight sites at the NAS South Weymouth 

property.  The SI was conducted for screening purposes to assess the potential for contaminant 

presence and migration, provide data for Hazard Ranking System (HRS) scoring, and to provide 

the information necessary to develop a comprehensive work plan for further study.   

 

• Phase I RI Study, Brown & Root Environmental, 1998.  The Phase I RI included a literature 

search, geophysical survey, soil-vapor survey, immunoassay testing, ecological assessment, test 

pit excavation, monitoring well, well point and piezometer installation, hydraulic conductivity 

testing, groundwater gauging and water level measurements, stream gauging, and surface soil, 

subsurface soil, groundwater, sediment, and surface water sampling.  This information was used 

to refine the Conceptual Site Model (CSM) and identify areas warranting further study.   

 

• Phase II RI, Tetra Tech NUS, 2002.  The Phase II RI was conducted to address and fill data 

gaps from the Phase I RI and previous investigations.  The Phase II RI included further ecological 

assessment, groundwater gauging, water level measurements, and surface soil sampling.   

 

• Feasibility Study (FS), Tetra Tech NUS, 2003.  The Navy prepared an FS to identify the 

remedial action objectives (RAOs) for the Site, and to identify and evaluate cleanup alternatives 

to achieve the objectives.   

 

Media sampled during the previous investigations include surface soil, subsurface soil, groundwater, 

surface water, and sediment (hydric soil in the adjacent wetlands, as well as sediment in French Stream). 
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In addition, terrestrial (upland) and aquatic (wetland and French Stream) tissue samples were collected 

from a variety of animals and organisms. In general, the heterogeneous mixture of soil, fill, and debris 

within the landfill contained concentrations of polycyclic aromatic hydrocarbons (PAHs), polychlorinated 

biphenyls (PCBs), pesticides, dioxins, arsenic, and other metals (aluminum, cadmium, chromium, copper, 

lead, mercury, nickel, silver, vanadium, zinc) in excess of background conditions and at concentrations 

posing potential excess risks. The majority of chemicals that contributed to potential risks (to human and 

ecological receptors) were detected in samples collected from the surface of the landfill. In general, 

significantly lower concentrations were detected in the subsurface (subsurface soil and groundwater), and 

lower concentrations were detected in the adjacent wetlands and French Stream.  

 

According to the Phase II RI report, the potential presence of light, non-aqueous phase liquid (LNAPL) 

was assessed on several occasions. LNAPL is sometimes associated with fuel storage facilities. On no 

occasion was any sheen, odor, visual observation, or measurement of LNAPL or petroleum-impacted 

media observed. 

 
As part of the Phase II RI, risk assessments were performed to evaluate potential current and future 

effects of chemicals present in site soil, groundwater, surface water, and sediment on human health and 

the environment.  These risk assessments identified potential unacceptable risks to human health and 

ecological receptors from exposure to site soil, and potential unacceptable risks to human health from 

exposure to groundwater used as drinking water.  No unacceptable human health or ecological risks were 

predicted for exposure to site sediment or surface water under any current or future exposure scenario 

and no unacceptable ecological risks were predicted for ecological receptors exposed to hydric soil from 

the Site wetlands.    

 

Based on the risk assessment conclusions, soil and groundwater were identified as the media of concern 

for the Site and remediation goals (RGs) were established for the constituents in soil and groundwater 

that were identified as contaminants of concern (COCs).   

 

1.2   PDI OBJECTIVES AND SCOPE 
 
The objectives for the PDI are described in the FS and the Record of Decision (ROD) and updated in the 

QAPP (LFR, 2009).  The RAOs for the Site were established during the FS and expanded upon during 

the development of the Proposed Plan and ROD to address the identified risks posed by contaminants in 

soil and groundwater.  The RAOs established for the Site and presented in the ROD are: 

 

• Eliminate human and ecological exposure to the surface of the landfill. 

• Minimize erosion and deposition of surface soil and landfill material into the adjacent wetlands. 
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• Remove visible landfill material from the palustrine wetlands adjacent to the WGL, and restore the 

wetlands impacted by the removal. 

• Meet state regulations and Toxic Substances Control Act (TSCA) requirements regarding closing 

a landfill, for those alternatives that include landfill capping. 

• Prevent human exposure to groundwater containing contaminant concentrations in excess of 

federal or more stringent state drinking water standards, or posing an unacceptable risk to human 

health. 

 

The last RAO was established to prevent the potential exposure to groundwater contaminants by a 

hypothetical future resident using site groundwater as a drinking water source.  After further evaluation, 

the Navy concluded, and Environmental Protection Agency (EPA) and Massachusetts Department of 

Environmental Protection (MassDEP) agreed, that active groundwater cleanup is not necessary at the 

WGL. Instead, to address the last RAO, a long-term groundwater monitoring program will be implemented 

after completion of the remedial action to assess post-remedial groundwater conditions and determine 

whether any additional actions are needed for groundwater.  As a result of this decision, active 

groundwater cleanup was not considered in the FS.   

 

The FS report identified and evaluated several potential remedial alternatives to achieve the remaining 

RAOs. The Proposed Plan (U.S. Navy, 2007a) and ROD (U.S. Navy, 2007b) describe the selected 

remedy and the rationale for its selection.  The selected remedy for the Site is Alternative WGL-3, 

constructing a soil cover over the landfill.  

 

The purpose of the PDI as described in the ROD was to collect additional information needed to complete 

a Remedial Design for the construction of the soil cover at the Site.  The PDI data will supplement the RI 

data presented in the WGL FS report (TtNUS, 2003).  The PDI objectives were updated from the FS 

report (2003) in the PDI-Quality Assurrance Project Plan (QAPP) (LFR, 2009).  The PDI objectives that 

have been completed are in accordance with the QAPP: 

 

• Examine the stratigraphy, and the extent and characteristics of soil and peat underlying waste 

materials in the landfill to support evaluation of potential slope stability and settlement issues.  

• Determine the extent of surface and subsurface debris at the Site. 

• Determine the need for landfill gas management. 

• Better delineate the extent of potential contamination of sediments in the wetland areas south and 

southwest of the main landfill where remedial actions will occur. 

• Identify the locations of transformer parts potentially present in the northern wetland area and 

other areas of the Site, and evaluate the potential presence of PCBs in the identified locations. 

• Determine the limits of the 100-year floodplain. 
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• Establish a pre-design baseline characterization of groundwater quality and flow direction. 

 

The PDI sample locations are shown on Figure 1-4.  The information collected during the PDI field 

investigation will be used to perform the Remedial Design (RD) for the Site.  This will include constructing 

a soil landfill cover meeting state solid waste regulations and federal TSCA PCB regulations.  The design 

goal of the landfill is to eliminate direct contact with landfill materials.  

 
The PDI methods and sample locations are described in Section 2.0, and the results of the PDI 

evaluations are presented in Section 3.0 of this report.  Section 4.0 presents the conclusions and 

recommendations.   
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 2.0 FIELD INVESTIGATIONS 
 

This section summarizes the procedures that were implemented to collect additional information needed 

to complete a Remedial Design for constructing the soil cover.  The data collected during the PDI 

supplements the Phase I and Phase II RI data for the Site.  TtNUS conducted field activities in support of 

PDI for the WGL, from May to June 2009.   

 

All activities were conducted in accordance with the Site QAPP (LFR, 2009), except where noted.  

Sample collection records are presented in Appendix A.  Photographs taken of the debris, sediment, and 

transformer part samples are presented in Appendix B.  The field tasks for the PDI are described in the 

sections below.  
 

The PDI field activities consisted of the following:   

 

• Mobilization and demobilization  

• Site clearing 

• Debris nature and extent survey 

• Surface Geophysics 

• Test pit excavation 

• Landfill soil gas sampling 

• Transformer parts survey/sampling 

• Wetlands assessment  

• Southern wetland sediment sampling  

• Geotechnical investigation 

• Bedrock well installation 

• Well inspection and repair 

• Well development 

• Location and elevation survey 

• Water level measurement 

• Groundwater sampling 

• Flood plain assessment  

 

Samples were collected in order to meet three main PDI objectives: 

 

• Soil samples were collected for geotechnical parameters to gain information pertinent to 

constructing the landfill soil cover.  
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• Sediment and soil samples were collected in the western wetland area to better determine the 

extent of contamination in the wetland areas. 

• Groundwater samples were collected to gather information as part of the design of the long-term 

groundwater monitoring program. 

 

2.1 MOBILIZATION/DEMOBILIZATION 

 

Mobilization included procurement of field equipment and supplies, coordination with Dig-Safe and base 

personnel, and field orientation meetings to prepare for the field work.  Mobilization was coordinated with 

the NAS South Weymouth BRAC Environmental Coordinator at the Caretaker Site Office (CSO) in 

Building 11. 

 

TtNUS obtained clearance of all underground utilities at sampling locations prior to beginning onsite work 

and conducted an additional review of subsurface utility drawings of the Base and marked the Site for 

clearance. Utility clearance was performed in accordance with TtNUS Standard Operating Procedure 

(SOP) HS-1.0.   

 

Demobilization included removing field equipment and supplies from the Site after completion of the field 

investigation, returning rented equipment, managing IDW, performing general site cleanup, organizing 

and finalizing field paperwork, and entering field records/data into the site database. 

 

2.2 SITE CLEARING 
 
TtNUS contracted Global Remediation Services, Inc. (Global) to conduct vegetation removal activities at 

WGL.  Vegetation removal activities were conducted from April 27, 2009 to May 8, 2009 to allow physical 

access for subsequent PDI activities including geotechnical investigation, test pit excavation, and 

monitoring well installation.  The site fencing was temporarily removed by Global to provide access and 

reinstalled following completion of the PDI field activities.   Generally, the entire landfill was cleared of 

vegetation.  Removal of surficial debris and stumps and grading was not performed. The footprint of the 

landfill, shown on Figure 1-4, was cleared with the exception of the wetland areas.  The wetland areas 

were cleared only to the extent necessary to provide access to individual sampling locations.   

 

TtNUS marked north to south and east to west transects along the landfill to be cleared by Global in order 

to allow access for the subsequent geophysical survey.  From April 27 to 30, 2009, several of the 

previously marked transects were cleared using two bobcats fitted with brush cutting attachments.  During 

the initial clearing activities conducted along the marked transects numerous equipment breakdowns 

occurred when the brush cutting attachments hit obscured metal debris.  After discussions with TtNUS 
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and Global, it was determined that heavier equipment was needed to complete brush clearing activities at 

the Site.  In addition, it was also determined that the entire Site (approximately 6 acres) would be cleared 

rather than the original estimate of 3 acres.  Refer to the field modification record (FMR) in Appendix A for 

a more detailed description of the modifications to the original QAPP.  

 

From May 4 to May 8, 2009, Global contracted Blanchard Landscaping (Blanchard) to conduct the 

remaining brush clearing activities at the Site.  Blanchard used a much heavier piece of equipment 

(Timbco fellar buncher) to clear Site vegetation.  The entire 6-acre Site, along with several additional 

access points necessary for monitoring well installation, was cleared of vegetation.  During clearing 

activities, trees were cut to 6-8 inches above ground surface, leaving the exposed stumps.  Cleared 

vegetation was then stored at a staging area near the northeastern portion of the Site, and chipped 

onsite.  All vegetation was chipped to a maximum diameter of 4 inches before being transported offsite.  

A total of 10 tractor trailers filled with wood chips were transported offsite for disposal.  On May 8, 2009 

Blanchard completed vegetation clearing activities at WGL.  Following the completion of vegetation 

clearing activities, Global repaired the erosion control fencing that was damaged during brush clearing.  

 
2.3 DEBRIS NATURE AND EXTENT SURVEY 
 
The debris extent survey consisted of a visual survey, a surface geophysical survey, and test pit 

excavations conducted around the perimeter of the landfill.  The purpose of this work was to delineate the 

lateral and vertical extent of the debris, particularly around the edges of the landfill.   

 

The debris nature and extent survey also consisted of the completion of landfill gas sampling.  Landfill 

gas sampling was performed to assess landfill gas management alternatives for the remedial design.  

These investigation elements are described below. 

 
2.3.1 Visual Survey 
 
A visual survey was conducted to delineate the lateral extent of debris present at or above the ground 

surface, and to determine the locations for test pit excavations. The survey encompassed the entire 

perimeter of the landfill and focused on the southern/southwestern wetlands, northern wetlands, and the 

border contiguous with French Stream.  

 

Surface debris was noted around the perimeter along the western edge, southwestern edge, and 

southern edge.  The debris began approximately 20 feet west of monitoring well MW-42 and ended at the 

southern edge in between test pits TP-110 and TP-111.  Twenty debris locations were identified, as 

shown on Figure 1-4, and the locations were surveyed using GPS.  Examples of debris from these 20 
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locations include: jet engine parts, metal debris, cables, partial drums, car parts, appliances, pipes, metal 

sheeting, and bottles.  Field log sheets are included in Appendix A and photographs of the debris are 

included in Appendix B.  The visual identification of surficial debris was used to help determine the 

locations and extent of the geophysics transects.    

 
2.3.2 Surface Geophysics 
 
An electromagnetic (EM) survey and a ground penetrating radar (GPR) survey were conducted between 

May 11 and 13, 2009 and on May 26, 2009.  Northeast Geophysical Services of Bangor, Maine, 

performed the survey under a subcontract to TtNUS.   The purposes of the EM and GPR surveys were to 

evaluate the visually identified extent of landfill debris and help delineate the lateral and vertical extent of 

subsurface debris in areas with and without visible surface debris.  

 

EM-31 Terrain Conductivity – Terrain conductivity measurements are made by inducing an 

electromagnetic current into the ground and recording the resulting secondary electromagnetic field a 

fixed distance away.  The strength of the secondary electromagnetic field is an indication of the 

conductivity of materials in the ground.  Negative conductivity readings will occur over buried metal 

objects.  Generally the amount of metal below the EM-31 instrument can be interpreted based upon how 

negative the conductivity readings are. A Geonics EM-31 terrain conductivity meter, with an effective 

exploration depth of about 18 feet, was used for this survey.  EM-31 readings were measured at 2.5-foot 

intervals along survey lines spaced 50 feet apart in the north-south direction and 100 feet apart in the 

east-west direction.  A total of 4,250 terrain conductivity measurements were recorded.     

 

Figure 2-1 shows the limits of the EM survey, the contoured terrain conductivity data and the resulting 

interpreted limits of the landfill.  Profiles of each survey line showing the EM-31 conductivity and inphase 

readings are included in the Terrain Conductivity and Ground Penetrating Radar Survey Report 

(Northeast Geophysical, 2009) (Appendix C). 

 

Figure 2-1 indicates that the southern half of the landfill contains the majority of the metal-bearing debris 

at the Site.  This is consistent with visual observations of abundant exposed metal and the very 

hummocky topography in this part of the landfill.  A strong positive anomaly along the eastern side of the 

landfill occurs where there is an above-ground pile of metal-bearing debris.  An area of generally flat, low 

positive conductivity values occurs in the center of the northern half of the landfill.  This area appears to 

be a location where either there is very little waste material or there is little metal in the waste material.  

Slightly elevated conductivity values are observed in the wetland area on the south and southwest sides 

of the landfill and are interpreted to be a result of the standing water in the area at the time of the survey.  
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The location of the heavy red line indicating the interpreted limits of the landfill on Figure 2-1 was chosen 

using the contoured EM data.   

 

GPR – The GPR survey was performed primarily to help determine the vertical extent of the subsurface 

debris within the landfill and if possible to determine the nature and condition of buried metal objects 

within the landfill.  The GPR instrument used was a GSSI, SIR-3000.  A 400-MHz antenna was used with 

a time range set for 100 nanoseconds.  At this setting the depth surveyed is approximately 15 feet.  A 

total of 13 GPR profiles were conducted within the landfill area.  A distinct surface defining the bottom of 

the fill material was not detected and identification of individual metal objects was not possible.  The GPR 

results appear to have been negatively affected by the rough ground surface at the Site and by the 

abundance of metal within the landfill waste material.  Metal objects will reflect 100% of the radar signal 

that hits them.  In the situation where the near-surface material is full of metal objects very little of the 

signal will be able to penetrate to underlying objects or surfaces.   

 

Most of the GPR profiles from the Site show an irregular, roughly horizontal reflector that ranges from 

approximately 4 to 8 feet deep.  This reflector appears to be below the bottom of the landfill material as it 

generally extends across the entire length of the profiles and does not show any apparent relationship to 

the limits of the landfill as defined by the EM survey.  This layer also does not correspond to the water 

table.  This layer may be an indicator of the peat layer, and corresponds strongly with the peat layer that 

was consistently observed in test pits and borings advanced in the south/southeastern portion of the Site.  

Other discontinuous horizontal and dipping reflectors can also be seen in the profiles that appear to be 

unrelated to the landfill material.    

 
2.3.3 Test Pit Excavation 
 

This section provides a general description of the test pits (TP-100 through TP-117) excavated at the Site 

to observe the nature, vertical and lateral extent of buried landfill waste and determine the nature of the 

subsurface below the landfill waste.  Test pits were excavated from May 26 to 29, 2009.  Based upon the 

Pre-Design Investigation QAPP (2009), 12 test pit locations were excavated.  In addition an FMR 

(Appendix A) was created to document excavations of additional test pits, based on observations of a 

petroleum odor in the field.  Test pit locations are shown on Figure 1-4.   

 

Global Remediation Services advanced and backfilled the test pits using a Kobelco, Model135RLC track-

mounted excavator.  The test pits were excavated to depths ranging from approximately 6 to 10 feet bgs.  

A geologist observed the excavations and documented each test pit with test pit logs (Appendix A) and 

photographs (Appendix B).    Soil was screened in the field using a portable photo-ionization detector 
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(PID) and flame-ionization detector (FID).  The soils encountered, size of the excavations, depths to 

groundwater (if applicable), and the presence of debris, metal, oil, staining, or odors were recorded.     

 

Test pits TP-100 and TP-103 through TP-112 were excavated at various locations adjacent to the landfill 

boundary.  TP-102 was excavated in the northern interior of the landfill, TP-113 was excavated southeast 

of the landfill at a mounded “suspect” location and TP-114 through TP-117 were excavated north, south, 

east and west of TP-112, where petroleum contamination was discovered.  

 

One soil sample was collected from TP-112, where a petroleum odor was noted approximately 4 to 6 feet 

below ground surface (bgs). The sample was collected and transferred into a decontaminated stainless 

steel bowl using a pre-cleaned plastic scoop, homogenized, and transferred into an appropriate sample 

container. Contrary to standard sample collection protocol aliquot for all analyses were collected in one 

sample container, due to the fact that the sample was not anticipated.  The soil sample was submitted for 

laboratory analysis of VOCs, SVOCs, PCBs, and Extractable Total Petroleum Hydrocarbons (ETPH).   

The results of these analyses are summarized in Section 3.0.  Because the sample aliquot had been 

homogenized and the VOC aliquot had not been contained in standard VOA vials, the VOC results are 

biased low and are considered only estimates.    

 
2.3.3.1  General Summary of Test Pitting 
 

Table 2-1 provides a general summary of the observations made during test pitting activities.  Eleven test 

pits were excavated adjacent to landfill boundary (TP-101 and TP-103 through TP-112).  Debris observed 

included: corroded metal debris, bottles, electrical wire, ceramic cups, bottles, wood, corrugated pipe, iron 

pipe, corroded 5-gallon containers, truck tailgate, gas tank, miscellaneous car parts, brick, concrete block 

and destroyed spray paint can.  A small quantity (about one to two handfuls) of a white/blue crystalline 

substance was observed in TP-101 and TP-109 and was also observed in the bottom of a mangled 5-

gallon container in TP-108.  This substance is further discussed in Section 3.1.1.  In addition, at one 

location adjacent to the eastern landfill boundary (TP-101) one empty corroded 55-gallon steel drum was 

observed.  Debris was not observed in TP-112, but visual and olfactory evidence of petroleum-impacted 

soil was encountered.  As a result of the evidence of petroleum impact, four additional test pits (TP-114, 

TP-115, TP-116 and TP-117) were advanced around TP-112.  A soil sample was collected from TP-112 

as described above. 

 

Bedrock was not observed in any of the test pits.  Groundwater was observed in the test pits at depths 

ranging from 2.0 to 9.0 feet bgs. Peat was observed in seven locations: TP-108; TP-111; TP-112; TP-

114; TP-115; TP-116 and TP-117, at depths ranging from 4 to 7 feet bgs.   
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One test pit was excavated in the northern interior of the landfill (TP-102).  Scraps of metal and ash were 

observed at this location.  Groundwater was encountered at 7 feet bgs and bedrock was not encountered.  

 

One test pit was excavated on a mound, southeast of the landfill (TP-113).  A large boulder and tree 

stumps were observed. No debris, groundwater or bedrock was encountered.   

 

Four test pits were excavated north (TP-117), south (TP-116), east (TP-114) and west (TP-115) of TP-

112.  Debris including metal scraps was found in TP-115 and a few bricks were found in TP-117.  Slight 

petroleum odors were noted in TP-114 and TP-115 and elevated FID results were recorded in TP-116 

and TP-117.  Groundwater was observed at 7 feet bgs, no bedrock was encountered.  Peat and wood 

were encountered at 7 feet bgs in all four test pits. 

 
2.3.4 Landfill Soil Gas Sampling 
 
Landfill soil gas sampling was conducted to determine the need to include landfill gas management in the 

WGL site remedial design.  Landfill soil gas samples were collected in accordance with the Final PDI 

QAPP (LFR, 2009).  Sample locations are depicted on Figure 1-4.   

 

On June 17, 2009 five soil gas sampling points (WGL-SG-SG1 through WGL-SG-SG5) were installed at 

the WGL Site.  The sampling points were located at areas that were determined to have the most 

significant magnetic anomalies.  This determination was based on a review of the geophysical survey 

results collected during the June investigation and historical landfill cross-section information.  (Northeast 

Geophysical, 2009 and TtNUS, 2002).   

 

According to the PDI QAPP, soil gas samples were to be collected at a depth of 2 ft bgs.  A power drill 

fitted with an approximately 18 inch long drill bit was used to initially advance the borehole to 

approximately 18 inches bgs.  A hollow stainless steel metal sampling probe along with an attached 

aluminum drive point was then advanced the remaining 6 inches using a sledgehammer.  After reaching a 

depth of 2 feet, the borehole was then sealed at the ground surface using cement-bentonite grout.  Real-

time direct-readings were then collected from soil gas using the following equipment:  a Landtec GEM 

500 landfill gas monitor; an Industrial Scientific LTX310 single gas monitor for hydrogen sulfide; a 

Photovac Micro FID; and a MiniRAE 2000 PID.  All field instruments were calibrated in accordance with 

manufacturer’s instructions prior to use, and calibration verification was conducted at the end of the day.  

Total VOC concentrations, percent LEL/methane, percent oxygen, hydrogen sulfide (in parts per million 

(ppm)), and percent carbon dioxide were measured using the instruments described above.  These field 

data did not undergo formal data validation. 
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Field instruments were adequately purged between sampling locations and background readings were 

collected in ambient air at each sampling location prior to soil gas sample collection.  Once sample 

collection began, real-time readings were collected at 1-minute intervals for 10 minutes. After the soil gas 

sampling round was completed, sample locations were surveyed using a GPS (Trimble Pro-XRS). 

 

2.4 TRANSFORMER PARTS SURVEY AND SAMPLING 
 
Based upon previously reported visual observations of suspect transformer parts at the ground surface at 

the WGL, a transformer parts survey was required as part of the PDI.  The objective of the survey was to 

catalogue debris that appeared to be transformer parts or other electrical equipment that could have 

contained dielectric fluid.  Based on the results of these surveys, soil and sediment sampling was 

conducted in the vicinity of identified suspect electrical equipment to determine if leakage of potentially 

PCB-containing dielectric fluid had occurred.  Surface soil and sediment samples were collected from the 

ground surface to 6-inches bgs in locations that could have been impacted by a release of dielectric fluid.  

These sample locations were down slope of the observed surface extent of the electrical equipment.  

Sample locations are depicted on Figure 1-4.   

 

The transformer parts survey was performed on May 11, 2009.  During the survey, what appeared to be 

transformer parts were observed at two locations at the Site.  One location was along the western bank of 

the northern wetland and a second location was along the northern boundary of the southern wetland.  

On May 12, 2009, based on the visual survey, a total of three soil samples (WGL-SO-PCB01, WGL-SO-

PCB04, and one duplicate) and three sediment samples (WGL-SD-PCB02, WGL-SD-PCB03 and WGL-

SD-PCB05) were collected at the Site.  Soil samples WGL-SO-PCB01 and WGL-SO-DUP01, and 

sediment samples WGL-SD-PCB02 and WGL-SD-PCB03 were collected along the western bank of the 

northern wetland, while soil sample WGL-SO-PCB04 and sediment sample WGL-SD-PCB05 were 

collected in a debris-laden area located at the northern boundary of the southern wetland (Figure 1-4).  

Refer to the transformer survey sample collection logs (Appendix A) and photographs (Appendix B) for 

more details regarding the samples collected during the transformer parts survey.   

 
2.5 WETLANDS BASELINE ASSESSMENT 
 
On June 10, 2009 a wetlands baseline assessment was completed to provide the necessary information 

to prepare and complete a thorough and appropriate wetland restoration plan to be implemented following 

the completion of remedial actions.  The wetland delineation followed the routine inspection methodology 

in the US Army Corps of Engineers Wetlands Delineation Manual (1987 Manual) (Environmental 

Laboratory 1987).  The pre-existing conditions of the wetlands (vegetation, soil type, hydrology, wildlife) 

and a Functions and Values assessment were performed using the Wetland Functions and Values 
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Descriptive Approach developed as part of the Highway Methodology by the New England District of the 

United States Army Corps of Engineers (USACE, 1995; De Santo and Flieger, 1995).   

 

The Wetlands Baseline Assessment Report is included in Appendix D and describes the wetland and 

surface waters at WGL, as well as discusses the functions and values of each wetland.  Functions are 

physical, chemical, and biological processes or attributes of wetlands that are vital to the integrity of a 

wetland system, regardless of how those benefits are perceived by society.  Values are attributes that are 

not necessarily important to the integrity of a wetland system but that are perceived as valuable to society 

(Adamus et al, 1991).  Information from the wetland delineation and the functional assessment report will 

be used to support the design and construction of the remediation of the WGL, including the restoration of 

wetlands after the landfill soil cover is in place. 

 

2.6  SOUTHERN WETLAND SEDIMENT SAMPLING AND ANALYSIS 
 

Sediment sampling was conducted at the Site to better delineate the extent of sediment contamination in 

the wetland areas.  All sediment samples were collected in accordance with the QAPP (LFR, 2009).  No 

surface water samples were collected during this sediment investigation.  Sample locations are depicted 

on Figure 1-4.  Additional information regarding the June 2009 sediment investigation is provided below.   

 

2.6.1 Sediment Sampling 
 

On June 11, 2009, 14 sediment samples (WGL-SD-SD101 through WGL-SD-SD112, and 2 duplicate 

samples) were collected from wetland areas located along the western and southern portions of the 

landfill.  Each sediment sample was collected at a depth of approximately the ground surface and 6 

inches bgs.  On June 30, 2009, sediment sample location WGL-SD-112 was re-sampled to provide 

additional sample volume for dioxin analysis.  Additional sediment was necessary for processing by the 

laboratory due to the high organic content of the sediment. 

 

Sediment samples submitted for VOC analysis were collected directly from the material using a coring 

tube, while samples submitted for percent solids analysis were collected from the same locations using a 

disposable trowel before being transferred into the appropriate sample containers.  The remaining 

sediment sample parameters (SVOCs, pesticides, PCBs, metals, and dioxins) were collected using a 

disposable trowel, emptied into a stainless-steel bowl, homogenized, and decanted if necessary before 

being transferred into the appropriate sample containers. 
 

Sediment samples were placed in laboratory supplied containers, shipped to the laboratories under 

proper chain of custody, and analyzed for the following parameters:  
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• VOCs by EPA Method 5035/8260B 

• TCL SVOCs/PAHs by EPA Method 8270C; 

• TCL Pesticides by EPA Method 8081A; 

• TCL PCBs by EPA Method 8082; 

• Dioxins by EPA Method 8290; 

• TAL Metals by EPA Method 6010B/7471A. 
 

Upon sample collection, TtNUS documented the physical description of the sediment sample and its 

location relative to other site features.   After the sediment sample round was completed, the sample 

locations were surveyed using a GPS (Trimble Pro-XRS), documented in the field logbook, and 

photographed (Appendix B).    

 
2.7 GEOTECHNICAL INVESTIGATION 
 
During the PDI, ten geotechnical soil borings were advanced within the landfill (WGL-SB-101 to WGL-SB-

110).  These borings were advanced to facilitate soil lithologic characterization (to determine the extent of 

soil and peat underlying waste materials), to collect soil samples for geotechnical laboratory analysis the 

results of which will be used to support slope stability, bearing capacity, and settlement evaluation during 

landfill cap design.    The results of the slope stability evaluation will be used to determine the need for a 

drainage layer in the landfill design.   Three additional borings were advanced through the overburden 

and into bedrock to facilitate the installation of bedrock monitoring wells.   
 
2.7.1 Soil Borings 
 
Thirteen soil borings were advanced using hollow stem augers (HSA) and mud rotary during the field 

investigation.  A TtNUS geologist directed the soil boring activities and documented the findings.  Borings 

were advanced using a skid-mounted CME 750X drill rig.  The split-spoon sampler was driven to the 

required depth with a rig-mounted hammer weighing 140 pounds and falling 30 inches.  A physical 

description of each split-spoon sample, standard penetration test "N-value," and field-screening results 

were recorded on the boring logs.  Soil boring locations are shown on Figure 1-4.  Bedrock monitoring 

wells were installed, using HQ coring, at soil boring locations MW-101, MW-102, and MW-103.   

 

Soil samples were described according to the Unified Soil Classification System and recorded on soil 

boring logs, presented in Appendix A, to provide a lithologic record of the subsurface materials.   
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2.7.2 Soil Sampling and Analysis 
 
A total of 20 soil samples were collected and submitted for geotechnical analysis from soil borings WGL-

SB-101 through WGL-SB-110.  No soil samples were collected for analysis from the borings advanced to 

install monitoring wells.   

 

Soil samples were collected with 2-inch diameter split spoons for each boring for the entire depth, except 

where “undisturbed” samples were collected in peat (soil borings SB-103 and SB-108).  As each sample 

was opened, the soils were monitored for organic vapors using a FID and PID equipped with a 10.2 eV 

lamp, if weather permitted.  In addition, an aliquot was collected for jar headspace screening.  Soil 

collected for laboratory analysis was transferred and homogenized in a one gallon Ziploc bag.  

“Undisturbed” soil samples were collected from two soil borings, WGL-SB-103 and WGL-SB-108, using, 

3-inch diameter, thin-walled, Shelby tubes due to peat encountered at these intervals.  The Shelby tubes 

were packed and transported in an upright position, capped and sealed with paraffin wax on the bottom 

and electrical tape on the top.  Soil samples were collected from six borings on the perimeter of the 

landfill and four borings from within the landfill interior. 

 

Two representative samples from each boring were collected for analysis.  Soil samples were collected 

and placed in appropriate containers for each of the analysis types and shipped to the analytical 

laboratory under proper chain of custody.  Soil samples from soil borings were analyzed for the following 

parameters: 

 

• Soil classification (ASTM D24870) – for soil classification 

• Organic content (ASTM D2974) – to identify presence of peat and further characterize soil 

• Particle size analysis (ASTM D422) – for soil classification 

• Moisture content (ASTM D2216) – for soil classification 

• Atterberg Limits (ASTM D4318) – for soil classification 

 

In addition, the two “undisturbed” soil samples collected in Shelby tubes were analyzed for the following 

parameters:   

 

• Triaxial strength testing – for peat – includes both unconsolidated undrained (UU) triaxial tests 

(ASTM D2850) to evaluate end-of-construction conditions, and consolidated undrained (CU) 

triaxial tests (ASTM D4767) with pore water pressure measurements to evaluate long-term 

conditions.  

• Consolidation testing (D2435) – for peat – to determine compression index (Cc), coefficient of swell 

(Cs), and coefficient of secondary compression (Cα). 
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• Bulk density (ASTM D2937) to further characterize peat. 

• Specific gravity (ASTM D854) to further characterize peat. 

 

Figure 1-4 shows the boring locations; the boring logs are provided in Appendix A.   

 
2.8 BEDROCK WELL INSTALLATION 
 
Three bedrock monitoring wells were constructed in the area south and southeast of the landfill to more 

fully characterize groundwater quality and flow conditions at the Site, and to serve as wells for long term 

monitoring of the Site after the remedy is in place.  The locations of the bedrock wells are presented on 

Figure 1-4.  Two of the wells, MW-102 and MW-101, were installed adjacent to existing wells MW-04 and 

MW-39, respectively, to assess vertical gradients.  MW-103 was installed approximately mid-way 

between existing wells MW-4 and MW-48D/D2.  

 
2.8.1 Bedrock Drilling 
 

The borings for installation of the bedrock monitoring wells were advanced through the overburden using 

mud rotary and HSA, and into the bedrock using wire-line coring.  At monitoring wells WGL-MW-101 and 

WGL-MW-102 a roller bit was advanced 2 feet into the top of competent rock and steel casing was 

grouted in place.  After at least 24 hours, the casing was cleared out and bedrock coring was conducted 

proceeding 13.5 to 15 feet below the bottom of casing to allow placement of a 10-foot screen within 

competent bedrock.  Due to problems drilling a large diameter borehole at monitoring well location WGL-

MW-103, steel casing was not installed.  At this location, the bedrock was cored through the augers until 

the monitoring well was installed.  The FMR for this change in the planned drilling technique is included in 

Appendix A.   

 
2.8.2 Bedrock Well Installation 
 
Three soil borings/boreholes (MW-101, MW-102, and MW-103) were utilized to install bedrock 

groundwater monitoring wells.  Table 2-2 provides a summary of well construction details for each of the 

newly installed wells.   

 

All new monitoring wells were completed in competent bedrock.  The well screen intervals were selected 

based on the rock quality designation (RQD) of the cored rock.    
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The monitoring wells were constructed using 2-inch inside diameter (ID), schedule 40 polyvinyl chloride 

(PVC) riser and screens with flush-threaded joints.  Each well was constructed with a 10-foot long, 10-slot 

(0.010-inch) screen and a silt trap on the bottom.  The well screens were surrounded by a sand filter pack 

(20-40 grade size) up to at least 2 feet above each well screen, followed by a minimum 2-foot thick 

bentonite seal, and the remaining annular space was backfilled with grout.  Because steel casing could 

not be grouted 2 feet into competent bedrock at monitoring well MW-103, the bentonite seal was brought 

above the overburden/bedrock interface and then the remaining annular space was backfilled with grout.  

A 5-foot, 4-inch outside-diameter protective steel casing was installed around all new wells.  All protective 

casing protruded approximately 2 feet above ground surface, and was capped with a locking cover. 

 

A black mark was drawn onto the top of the PVC well riser, using a permanent marker, to serve as a 

reference point for the well survey and groundwater depth measurements upon completion of each well.  

Monitoring well construction logs are provided in Appendix A.   

 
2.9 WELL INSPECTION AND REPAIR 
 
A total of 30 existing monitoring wells were inspected to determine their condition prior to use (either 

water level measurement or sampling).  The condition of the casings, the integrity of the seals, and any 

other visual evidence of damage was recorded on field log sheets (Appendix A).  During the inspection, a 

number of wells were found to be unlocked.  If possible, the wells were secured with new locks during the 

inspection.   The following monitoring wells, CGS-MW-11S, WGL-MW-03, WGL-MW-04, and WGL-MW-

40S could not be relocked due to heaved PVC riser extending above the top of the protective casings.  In 

addition, WGL-MW-01 could not be relocked because the protective casing hasp had been broken off. 

 

The inspected wells were all clear of obstructions and re-labeled if necessary.  All of the steel protective 

casings surrounding the PVC risers were found to be in good condition.  Table 2-3 presents the results of 

the well inspection including if the well is locked, obstructed, re-labeled, the condition of the surface seal, 

and if tubing was in the well.  Three concrete pads, surrounding JFP-MW-09, WGL-MW-39 and WGL-

MW-40S were repaired and resurveyed and because the PVC riser was heaved at CGS-MW-11S and 

WGL-MW-04, these two wells were also resurveyed.  A number of wells had dedicated bladder pumps in 

the wells that were removed during the well inspection.  The wells with dedicated bladder pumps are also 

noted on Table 2-3.   

 

Monitoring wells included in the groundwater sampling program (Section 2.13) were equipped with 

dedicated ¼-inch Teflon-lined tubing that remained in the wells for future sampling events.   Previously 

installed monitoring wells included in the groundwater sampling round were re-developed, along with new 

wells installed during the PDI.  
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2.10 WELL DEVELOPMENT 
 
The three newly installed bedrock monitoring wells and one existing bedrock monitoring well (WGL-MW-

48D2) were developed in June 2009.  In addition, eight existing overburden monitoring wells (WGL-MW-

02, WGL-MW-03, WGL-MW-04, WGL-MW-38, WGL-MW-39, WGL-MW-40S, WGL-MW-48D, and WGL-

MW-48D2) were re-developed in May 2009.  The existing wells were selected for development to provide 

perimeter wells for the subsequent groundwater sampling event.   

 

The pre-existing wells (except for WGL-MW-48D2) were re-developed by hand using Waterra® tubing 

equipped with a foot valve.  Fine-grained material around the well screen was drawn into the well and 

removed by agitating the well water with the foot valve and simultaneously pumping water from the well at 

a discharge rate of approximately 0.2 to 0.3 gallons/minute.   

 

The bedrock wells (existing well, WGL-MW-48D2, and the three newly installed wells) were developed 

with a Waterra® pump and tubing operated with a foot valve.  Fine-grained material around the well 

screen was drawn into the well and removed by agitating the well water with the foot valve and 

simultaneously pumping water from the well at a discharge rate of approximately 0.3 to 0.6 

gallons/minute.   

 

Groundwater extracted from the new and existing monitoring wells during development was monitored for 

temperature, pH, specific conductivity, dissolved oxygen (DO), and turbidity at 5- to 10- minute intervals.  

Table 2-4 summarizes the well development results.  Additional details regarding the well development 

are provided on the log sheets in Appendix A.  Well development continued until the purge water was 

visually clear, or if the well ran dry, until five well volumes had been removed.  The three newly installed 

bedrock wells ran dry during development, but development continued until approximately five well 

volumes had been removed.  The purge water at these three monitoring well locations was visually clear 

at the end of development.  During drilling at MW-102 approximately 15 to 20 gallons of water was lost 

down the hole, but 40 gallons were removed during development.   
 
2.11 LOCATION AND ELEVATION SURVEY 
 
In June 2009, a Massachusetts licensed land surveyor from Surveying and Mapping Consultants (SMC), 

a subcontractor to TtNUS, Inc, performed a location survey.  The survey was performed to determine the 

vertical and horizontal locations of new monitoring wells and repaired/damaged monitoring wells.  Survey 

control was maintained by tying into the Massachusetts State Grid coordinate NAD83 for horizontal 

datum and NAVD1988 system for vertical datum.  Elevations were referenced to a United States 

Geological Survey (USGS) benchmark.  Surveyed features were horizontally located to within +/-0.1 foot.  
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The tops of PVC well risers, tops of protective casings, and ground elevations were surveyed to +/- 0.01 

foot vertically.   

 

The remaining investigation locations (i.e., soil borings, test pits, geophysics transect lines, soil and 

sediment sample locations, and debris locations) were surveyed using GPS (Trimble Pro-XRS) with sub-

meter accuracy. 

 

Additional land survey work was performed by SMC under this contract in support of the 100- year 

floodplain analysis (Section 2.13). 

 
2.12 SYNOPTIC WATER LEVEL ROUND 
 

In addition to the sampling described above, the PDI included a comprehensive synoptic water level 

round to evaluate groundwater flow at the Site. The data from the water level round were used to draw a 

water table contour map for the Site and will be used to determine the locations of new and/or 

replacement wells to be installed at the Site following implementation of the remedial action. The existing 

wells were selected because they were used in synoptic water level measurement events evaluated in 

the Phase II RI (TtNUS, 2002). Therefore, the measurements from the PDI water level measurement 

event can be compared to the previous events.   

 

After the well inspection and development tasks were completed and developed wells had recovered for 

approximately 5 days, a synoptic water level round was conducted to provide a pre-design baseline of 

groundwater flow direction at the Site.   The water level round included 29 monitoring wells and 

piezometers located on and near the Site, including: the three new bedrock wells, 12 existing perimeter 

wells located on the Site, and 13 existing wells located on and near the Site.  The monitoring wells and 

piezometers on and near the Site that were included in the synoptic water level round are identified in 

Table 2-2.   

 

It should be noted that water levels in the new bedrock monitoring wells (especially WGL-MW-103) 

recovered very slowly.   After approximately 5 days of recovery time, WGL-MW-103 may not have 

returned to static water levels.  On June 18, 2009, prior to development of WGL-MW-103, the static water 

level was recorded at 6.06 ft.  During the June 29, 2009 water level round the static water level was 

recorded at 7.88 ft.   

 

Water level measurements are provided in Appendix A.  
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2.13 GROUNDWATER SAMPLING AND ANALYSIS 
 
Groundwater samples were collected from each of the three newly installed monitoring wells and eight 

existing monitoring wells (WGL-MW-02, WGL-MW-03, WGL-MW-04, WGL-MW-38, WGl-MW-39, WGL-

WGL-MW-40S, WGL-MW-48D, and WGL-MW-48D2) using the procedures specified in the QAPP (LFR, 

2009).   

 

Peristaltic pumps with dedicated ¼-inch ID Teflon-lined tubing were used for groundwater sampling.  

Monitoring wells were purged at flow rates between 90 and 290 milliliter (mL) per minute, depending on 

the drawdown observed during purging.  Turbidity, pH, temperature, oxygen reduction potential (ORP), 

specific conductance, and dissolved oxygen were recorded at 5- to 10- minute intervals during 

groundwater sampling.  Results are summarized on Table 2-5 and shown on the low flow groundwater 

log sheets provided in Appendix A.  Purging continued until all parameters had stabilized in each of the 

wells.  When three consecutive readings of ORP, DO and turbidity were within ten percent of each other; 

temperature and specific conductance were within three percent of each other, and when pH varied by +/-

0.1 or less, the well was considered stable and ready for sampling.  During groundwater sample purging 

at shallow monitoring wells WGL-MW-04 and WGL-MW-40S, it was noted that the color of the water was 

yellow to yellow/orange and the water was effervescent, suggesting the presence of leachate.  Monitoring 

well WGL-MW-40S is in the center of the landfill and monitoring well WGL-MW-04 is in the wetlands just 

south of the landfill.  No odor or sheen was observed during groundwater purging at any location. 

   

Groundwater samples were placed in laboratory supplied containers, shipped to the laboratory under 

proper chain of custody, and analyzed for the following parameters:  

 

• VOCs by EPA Method 5030/8260B 

• 1,2-dibromoethane (EDB) and 1,2-dibromo-3-chloropropane  (DBCP) by EPA Method 504.1; 

• TCL SVOCs/PAHs by EPA Method 8270C; 

• TCL Pesticides by EPA Method 8081A; 

• TCL PCBs by EPA Method 8082; 

• TAL Metals (dissolved) by EPA Method 6010B/7470A; and 

• Dioxins and furans by EPA Method 8290. 
 
2.14 FLOOD PLAIN ASSESSMENT 
 
A floodplain analysis was conducted to establish a 100-year flood plain elevation.  A floodplain estimate 

will be used in the remedial design to determine the volume of landfill debris that may need to be 

excavated and relocated outside the limits of the floodplain, ensure that the impacts to floodplain storage 
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are minimized, and, if impacts from the landfill can not be avoided, to identify potential mitigation actions 

to ensure that the design will not result in a net loss of flood storage capacity per Executive Order 11988.   

 

The floodplain designation was plotted onto a topographic map of the Site.  The flood elevation was 

projected using the Federal Emergency Management Agency (FEMA) developed Flood Insurance Study 

(FIS).  The floodplain assessment was performed using the U.S. Army Corps of Engineer’s Hydrologic 

Engineering Center’s River Analysis System (HEC-RAS) floodplain modeling program.  This analysis 

included determining the 100-year Flood Plain elevation for the west branch of French Stream, under 

current conditions and following the construction of the landfill cap at the WGL that adjoins the west 

branch of French Stream.  The prediction was performed by using existing ground topography and a 

grading plan developed as part of an internal draft preliminary design of the WGL engineered cap 

(TTNUS, 2006).  The 100-Year Floodplain Analysis Report is included in Appendix E.   
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 3.0 DATA EVALUATION AND RESULTS 

 

This section provides a summary of the physical setting of the Site, including site geology and 

hydrogeology. In addition, an evaluation of the geotechnical and analytical laboratory data is included.  

Finally, the results of the wetlands functions and values assessment and the floodplain assessment are 

described.  The data generated during the PDI were compared to data presented in the Phase II RI 

(TtNUS, 2002).   The data evaluation followed the procedures described in the QAPP (LFR, 2009). 

 
3.1 PHYSICAL SETTING  
 
This section describes the physical conditions of the Site based upon information presented in Section 

2.0, including test pit and soil boring logs, groundwater level measurements, and results of other site 

investigation activities.   

 
3.1.1 Geology 
 
The overburden material from the ground surface to bedrock consists of: fill, topsoil, peat, a sand and 

gravel unit and till.  These units are not necessarily present at all locations.  In borings advanced during 

the PDI, the overburden deposits ranged from approximately 27.5 to 36 feet thick.  Depth to bedrock is 

based upon a combination of split-spoon refusal, HSA refusal, and bedrock coring.   The units 

encountered are briefly described below. 

 

3.1.1.1   Fill Material    
 

This unit consists of sand, silt and gravel intermixed in some areas with some asphalt and other debris.  

The fill was observed to vary from 0 to 10 feet in thickness.  Fill and debris piles occur intermittently 

throughout the upland sections of the landfill.  Geologic deposits vary with location within the Site, with a 

thin veneer of topsoil at the surface in some areas, and fill or peat near the surface in other areas.  During 

the PDI, fill with debris was recorded in four borings at depths up to 5 feet.  Debris within the fill was noted 

at WGL-SB-105, WGL-SB-108, and WGL-SB-109, which are all located within the landfill (Figure 1-4).  

Debris within the fill was also noted at WGL-SB-104 (top 2 feet), which is located in the southwestern tip 

of the landfill, near large amounts of surficial debris in the wetland.  The fill resembles the native material, 

sand and gravel, which underlies the entire site and contains zones of fine-grained sand and silt.  Fill may 

have been present in other borings around the perimeter of the landfill, but it was difficult to distinguish 

from the native material when debris was not observed.   
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Debris observed included: corroded metal debris, bottles, electrical wire, ceramic cups, bottles, wood, 

corrugated pipe, iron pipe, corroded 5-gallon containers, truck tailgate, gas tank, miscellaneous car parts, 

brick, concrete block and a damaged spray paint can.  In addition to the general debris, at one location 

adjacent to the eastern landfill boundary (TP-101) one empty corroded 55-gallon steel drum was 

observed.   
 

Petroleum odor, visual evidence of soil or groundwater impact, and/or PID or FID responses were 

observed  in test pits TP-104, TP-108, TP-110, TP, TP111, TP-114, TP-115, TP-116 and TP-117 (Figure 

1-4).     

 

A very small quantity (about one to two handfuls) of a white/blue crystalline substance was observed in 

test pits TP-101, TP-107 and TP-109.  Within test pit TP-108 the crystalline substance was within a 

corroded 5-gallon container.  Review of test pit information contained in the Phase 1 RI (B&R 

Environmental, 1998) indicates that a similar material (white powdery or whitish-green powdery material) 

was observed in test pits ATP-1, ATP-3 and ATP-5 (Figure 1-4).  In ATP-3 a 55-gallon drum containing 

this substance was observed.  NAS South Weymouth environmental staff collected a sample of the white 

granular substance for pH and sodium analysis.  Environmental staff reported that the sample had a pH 

greater than 11 and was 50 percent sodium.  Based upon the test pit observations, sample analysis, and 

the history of wastewater treatment operations at the base, the substance was determined to likely be 

sodium hydroxide (B&R Environmental, 1998).  Furthermore, soil samples were collected from the Phase 

I RI test pits, and one soil sample (from ATP-3) was collected from the vicinity of the powdery white 

substance.  A review of the test pit soil sample analytical results determined that the sample from the 

vicinity of the white powdery substance was similar to the other test pit soil samples.   The presence of 

the white powdery substance observed during the PDI is consistent with the findings of the RI.  

 

3.1.1.2   Shallow Sediments/Top Soil 
 

The shallow soil has been disturbed or removed in many portions of the Site.  Where not removed or 

disturbed this unit includes peat, roots, and other organic materials.   

 
3.1.1.3   Peat  
 
Peat, specifically decaying vegetation, was encountered in the three borings advanced for the monitoring 

wells (WGL-MW101; WGL-MW-102 and WGL-MW-103) and four of the geotechnical soil borings, WGL-

SB-103, WGL-SB-106, WGL-SB-108, and WGL-SB-110.  The peat unit was thickest in the southeastern 

portion of the landfill at WGL-SB-103 (4 feet thick), WGL-MW-102 (6 feet thick) and WGL-SB-108 (8 feet 

thick).  At monitoring well WGL-MW-101 the top 2 feet contained peat-like material.  At monitoring well 
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WGL-MW-103 peat-like material was encountered from 2.5 to 5 feet bgs.  At soil boring WGL-SB-106 

(north of WGL-SB-108) the peat layer was only about 2 inches thick.  At soil boring WGL-SB-110 (north of 

WGL-SB-106), the peat layer was thicker (approximately 2.5 feet), but contained more silty sand and had 

higher blow counts than the peat encountered further south on the landfill.   

 

3.1.1.4   Glaciofluvial Sand and Gravel and Glaciolacustrine Sand and Silt  
 
A sand unit, typically containing gravel or silt, was observed to underlie the fill or peat.  This unit 

corresponds to a mapped aquifer (TtNUS, 2002), and is directly underlain by glacial till or bedrock.   

 
3.1.1.5   Glacial Till 
 
Till was noted at boring locations WGL-MW-101, WGL-MW-102, WGL-SB-101, WGL-SB-103, WGL-SB-

105, WGL-SB-106, WGL-SB-107, WGL-SB-108 and WGL-SB-110 overlying bedrock.  Where till is 

absent, sand and gravel rests directly on weathered or competent bedrock.  

 

3.1.1.6   Bedrock 
 

The overburden deposits are underlain by fractured bedrock.  The bedrock is greenish to pink coarse 

grained granite with varying fracture density.  The bedrock is interpreted to be generally consistent with 

the description of the Dedham granite.  In addition, purple to maroon quartz veins were noted in WGL-

MW-102 and WGL-MW-103.   

 

The borings for three new bedrock wells confirmed previous bedrock elevations for the Site.  There is a 

bedrock high of 135.8 feet NAVD in the southern part of the Site, in the area of monitoring well MW-47D.  

Top of bedrock elevations across the remainder of the Site range from approximately 110 to 115 feet 

NAVD.  Figure 3-1 presents bedrock elevation contours for the Site, which was updated from the Phase II 

RI (TtNUS, 2002).   

 

In addition to describing the rock encountered in the cores, the bedrock cores were also characterized by 

noting evidence of fractures and evidence of water bearing fractures (e.g. iron staining/ weathering).  The 

RQD was determined for each core run.  The RQD is defined as the sum of all core pieces greater than 4 

inches in length, divided by the total length of core run.  A higher RQD indicates less fracturing.    

 

Bedrock encountered in WGL-MW-101 contained little evidence of natural fracturing and even less 

evidence of water bearing fractures.  The RQD for this core hole varied between 73 and 100 percent, 

again indicating competent bedrock.  Bedrock encountered in the core hole for WGL-MW-102 contained 



   

W5209595F 3-4 CTO 407 

both horizontal and vertical fractures.  Evidence of water bearing fractures were noted on fracture 

surfaces and the RQD in this core hole varied from 36 to 78 percent.  Bedrock encountered in WGL-MW-

103 contained vertical, horizontal and high angle fractures.   The fracture surfaces were observed to 

contain secondary mineralization.  The RQD in this core hole varied between 20 and 69 percent.    

 

The geology beneath the Site is presented on three geologic cross-sections from the RI (TtNUS, 2002) 

which were updated based upon information collected during the PDI field effort.   Overall the geology 

described in the RI has been confirmed by the PDI subsurface investigation.  Approximate cross-section 

locations are shown on Figure 3-2.  One cross section (A-A’) is oriented primarily in a west to east 

direction (Figure 3-3).  Two cross sections (B-B’ and C-C’) are oriented approximately north to south 

across the Site (Figures 3-4 and 3-5, respectively), perpendicular to the easterly direction of groundwater 

flow.  

 
3.1.2      Hydrogeology  
 

Portions of NAS South Weymouth, including the West Gate Landfill site, overlie stratified sand and gravel, 

a mapped potentially productive aquifer (PPA).  Especially where they are of significant saturated 

thickness and positioned adjacent to surface water bodies, these stratified sand and gravel aquifers in 

New England can yield significant groundwater.  The sand and gravel deposits encountered at the Site 

are part of this mapped PPA.   

 

A synoptic round of groundwater levels were measured on June 29, 2009 in the monitoring wells listed in 

Table 2-2.  Depths to groundwater ranged from approximately 2 feet above ground (piezometers located 

in the west branch of French Stream) to 12 feet bgs across the Site on June 29, 2009 and groundwater 

elevations calculated for each monitoring well are presented on Table 2-2.   

 

The overburden and bedrock groundwater contour maps for June 29, 2009 are presented on Figures 3-6 

and 3-7, respectively.  Overburden and bedrock groundwater generally flows easterly, toward French 

Stream, as shown on Figure 3-6 and 3-7, respectively.  As shown on Table 3-1, the horizontal hydraulic 

gradient calculated in the shallow groundwater ranges from 0.004 to 0.01 ft/ft and the horizontal hydraulic 

gradient in the bedrock ranges from 0.0067 to 0.0092 ft/ft.   Shallow groundwater likely discharges to the 

west branch of French Stream.  

 

Vertical hydraulic gradients were calculated to assess the interaction between overburden and bedrock 

groundwater.  Water level measurements at four of the six overburden/bedrock monitoring well pairs  and 

one shallow bedrock/deep bedrock monitoring well pair had downward gradients ranging from 0.001 

(WGL-MW-66/WGL-MW66D) to 0.058 (WGL-MW-39/WGL-MW-102) (Table 3-2).  Two 
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overburden/bedrock location wells MW-40D/S and APZ-3/WGL-MW-48D had upward gradients of 0.015 

and 0.006, respectively.  Monitoring well pair MW-40D/40S is located near the east-center of the landfill, 

in the area of bedrock high. Piezometer APZ-3 and monitoring well MW-48D are located near the 

southeastern edge of the landfill, near French Stream.  Both of these couplet locations are within about 

100 feet of the edge of the west branch of French Stream.  The observed upward hydraulic gradients 

suggest that at these locations bedrock groundwater discharges into the west branch of French Stream.  

However, at the location of WGL-MW102 and WGL-MW-39, also within 100-feet of the west branch of 

French Stream, hydraulic gradients between overburden and bedrock are downward, suggesting that at 

these locations bedrock groundwater does not discharge to the west branch of French Stream.  

Throughout the Site, primarily a downward vertical gradient was observed indicating that the primary 

vertical component to groundwater flow is downward.    

 

Overall, the hydrogeologic interpretation of the Site has not changed based upon the information obtained 

in the PDI.  Distinct preferential flow paths are not thought to be significant in overburden or bedrock 

beneath the Site.  The overburden aquifer is unconfined, and glacial till, where present, may act as a 

semi-confining layer over bedrock. The occurrence of till is limited at the Site; there is no evidence that till 

is hydraulically isolated from bedrock (LFR, 2009).    

 

3.2  DATA EVALUATION 
 
As discussed in previous sections, soil, sediment, and groundwater samples were collected during the 

PDI and analyzed for various chemical and geotechnical (soil only) constituents.  These data were 

obtained to meet three basic objectives: 

 

• To better delineate the extent of COCs present in Site soil and sediment in the wetlands, to better 

define the areas and volumes of material requiring remediation; 

 

• To gain geotechnical information to properly design and construct the soil cover; 

 

• To establish baseline groundwater quality conditions. 

 

Sections 3.2.1 through 3.2.3 below summarize the evaluations of geotechnical and chemical data 

collected to meet these objectives.  The data summary tables contained within this section present 

analytical results for chemicals detected in each media.  A tabulation of the analytical results including the 

chemicals not detected above laboratory reporting limits is provided in Appendix F.  The analytical 

laboratory reports and the data validation memorandum are provided in Appendix G.  Analytical data 

collected by TtNUS during the PDI field investigation were validated using EPA Region I Data Validation 
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Guidelines as described in Section 5.2 of the QAPP (LFR, 2009).  Tier II data validation was performed 

on all samples.   

 

3.2.1    Evaluation of Soil Geotechnical Investigation 
 

Pre-design investigation soil samples obtained from the geotechnical soil borings advanced through the 

landfill were subject to geotechnical laboratory testing.  Geotechnical laboratory test results are 

summarized on Table 3-3; the complete test results are provided in Appendix H.  Since limited quantities 

of peat or other plastic soils were encountered during the drilling program, undisturbed soil samples were 

only collected in two borings (SB-103 and SB-108).  A significant thickness of peat was encountered in 

these two borings, but not elsewhere at the Site.  The area of the landfill that has significant thickness of 

peat is limited to the southeastern portion of the landfill.  Figure 3-8 shows the thickness of peat (or at 

WGL-SB-110 a mixture of silty sand/ peat) encountered in borings advanced at the Site during the RI and 

the PDI.  This figure clearly demonstrates how the thickness of peat increases to the southeast and is 

thickest beyond the limits of the landfill at location WGL-MW-48D/D2.   

 
3.2.2    Evaluation of (Transformer Related) Soil and Sediment Analytical Results 
 
Sediment and soil samples were collected during the transformer part survey and sediment sampling.  In 

addition, one soil sample was collected during test pitting activities due to an observed petroleum odor.  

The FMR for the soil sample collected during test pitting activities is included in Appendix A.   

 

3.2.2.1   Transformer Soil/ Sediment Samples 
 
Sediment and soil samples collected as part of the transformer parts survey were collected from two 

different locations and submitted to Katahdin Analytical Services, Inc. (Katahdin) for PCB analysis.  Two 

locations where suspect dielectric containing equipment was observed were identified during the visual 

survey.  One location was observed along the western slope of the northern wetland (Area 1) and one 

location was observed near the southern edge of the landfill (Area 2) (see Figure 1-4).  Both of these 

locations are transitional areas between wetland and landfill.  Three soil/sediment samples (PCB-01 

through PCB-03 were collected in Area 1. Two soil/sediment samples (PCB-04 and PCB-05) were 

collected from Area 2.  Samples PCB-01 and PCB-04 were designated as soil samples in the field.  

Samples PCB-02, PCB-03 and PCB-05 were designated as sediment samples in the field.  These three 

samples were classified as sediment samples because the two sample locations in Area 1 had standing 

water the day prior to sample collection and the one sample location in Area 2 had 6-inches of standing 

water the day of collection.      
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The Project Action Limits (PALs) and Project Quantitation Limits (PQLs) for soil and sediment are 

included in Appendix I.   The analytical data for collected sediment and soil samples, related to the 

suspect dielectric containing equipment, are summarized on Table 3-4.  A copy of the data validation 

report is provided in Appendix G.  Copies of the sediment and soil field sampling forms, including the 

sample collection data, are provided in Appendix A  Full analytical results are tabulated in Appendix F, 

and are discussed below. 

 

Soil  
 

The two soil samples and a duplicate sample were collected and analyzed by Katahdin for PCBs by EPA 

Method 8082.  

 
Two PCBs (Aroclor-1248 and Aroclor-1260) were detected in the soil samples.  Aroclor-1248 was 

detected in one sample (SO-PCB04 at 8,300 µg/kg), well below the maximum Aroclor-1248 concentration 

detected in surface soil during the RI (46,000 µg/kg).  Aroclor-1260 was detected in each of the samples, 

at concentrations ranging from 340 µg/kg (SO-PCB01) to 5,800 µg/kg (SO-PCB04), well below the 

maximum Aroclor 1260 concentration detected in surface soil during the RI (8,600 µg/kg).   

 

The total Aroclor concentrations in these two surface soil samples were 340 µg/kg (SO-PCB-01) and 

14,100 µg/kg (SO-PCB-04).  Surface soil data from the RI indicate the maximum detection for Total PCBs 

was 55,000 mg/kg.   This comparison to the maximum detections during the RI indicates that the PDI 

surface soil PCB data are within the range of expected (i.e. previously detected) PCB concentrations in 

surface soil at the Site.     

 

Sediment 
 

A total of 3 sediment samples (SD-PCB02, SD-PCB03, and SD-PCB05), were collected and analyzed by 

Katahdin for PCBs by EPA Method 8082.   

 
Two PCB mixtures (Aroclor-1248 and Aroclor-1260) were detected in the sediment samples.  Aroclor-

1248 was detected in one sediment sample (WGL-SD-PCB03-0006 at 180 µg/kg).  Aroclor-1260 was 

detected in each of the three sediment samples at concentrations ranging from 420 J µg/kg to 12,000 

µg/kg.  These concentrations were compared to soil PALs which are 669 µg/kg for each PCB mixture and 

total Aroclors.  Two of the detected Aroclor-1260 concentrations are above the soil PAL.  The Aroclor-

1248 concentrations did not exceed the PAL. 
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PCBs were not detected in sediment or hydric soil during the RI.  The MassDEP has adopted consensus-

based threshold effect concentrations (TECs) for chemicals for use in screening concentrations of 

contaminants in freshwater sediment for potential environmental harm.  The TEC is a concentration below 

which harmful effects are unlikely to be observed.  The TEC for Total PCBs is 60 µg/kg.  Total PCBs in 

these three samples collected from sediment around suspected transformers during the PDI ranged from 

420 to 12,180 µg/kg, above the TEC.  As discussed in Section 3.2.2.3 however, the sediment samples 

collected away from the suspected transformers did not contain concentrations of PCBs above laboratory 

reporting limits.  This indicates that the PCBs detected are localized and have not migrated into the 

southern wetland. 

 

3.2.2.2  Test Pit Soil Sample 
 
One soil sample was collected from test pit TP-112 and submitted to Katahdin for the following analyses:  

VOCs, SVOCs, PCBs, ETPH, and percent solids.  The analytical data for test pit sample are summarized 

on Tables 3-5.  Tables of the full analytical data are provided in Appendix F and the data validation report 

is provided in Appendix G.  Analytical results of test pit sampling are discussed below.     
 

Because the sample aliquot had been homogenized and the VOC aliquot had not been collected in 

standard VOA vials, the VOC results are biased low and are considered only estimates.    

 

Low levels of eight VOCs were detected in the soil sample collected from this test pit, with concentrations 

ranging from 5 J µg/kg (toluene) to 610 µg/kg (acetone).  In addition to toluene, two other BTEX 

compounds [ethylbenzene (3 J µg/kg) and total xylenes (34 J µg/kg)] were detected in the soil sample.  In 

addition, 2-butanone (59 µg/kg), isopropylbenzene (10 J µg/kg), methyl cyclohexane (6 J µg/kg), and 

methylene chloride (54 µg/kg) were detected in the sample.  All of these detections are also below the 

EPA Regional Screening Levels (RSLs) for residential soil and/or the Massachusetts Contingency Plan 

(MCP) reportable concentration (RC S-1) and/or the MCP Method 1 S-1/GW-1 standards.  It should be 

noted, that although the concentrations of VOCs in this soil sample are considered biased low due to 

sample collection methodology, the detected concentrations are significantly below the above referenced 

standards.     

 

TPH (C9-C36) was detected at a concentration of 590 µg/kg.  This concentration is significantly below the 

MCP RC S-1 of 1,000,000 µg/kg.  Katahdin compared the chromatogram of this sample to standard 

chromatograms, consisting of the following petroleum products:  gasoline, JP-A, FP-4, JP-5, JP-8, 

kerosene, mineral spirits, Stoddard solvent, naphtha, fuel oil #1, fuel oil #2, fuel oil #4, fuel oil #6, 

weathered gasoline, weathered kerosene, weathered fuel oil #2 and various grades of motor oil.  
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Katahdin reported that the chromatogram of the sample did not resemble or match any of these 

petroleum product standards, but it did elute within the retention time for fuel oil #6.  

 

There were no SVOCs or PCBs detected above laboratory reporting limits in the test pit soil sample.  

 

In summary, the low levels of VOCs and TPH detected in this soil sample appear to be attributable to use 

of the Site as a landfill.  The concentrations are below MCP RCs and are generally consistent with low 

level contamination throughout the soil in the landfill.  The observation of this slightly impacted soil does 

not affect the selected remedy for the Site, nor does it constitute a reportable condition under the MCP.   

 

3.2.2.3   Wetland Sediment Samples 
 
The risk assessments performed as part of the Phase II RI did not identify unacceptable risks to humans 

or wetland receptors from exposure to sediments.  COCs were not identified and remediation goals were 

not established for the wetland sediments.  However, during the RI, only a limited number of sediment 

samples were collected.  The PDI sediment samples were collected to more fully characterize the area 

and determine whether contaminants are present that may pose a human health or ecological risk.   

 

Sediment samples were collected in the wetland area south and west of the landfill (Figure 1-4) and 

submitted to Katahdin for VOC, SVOC/PAH, pesticides, PCB, and metals analysis.  Sediment samples 

were submitted to SGS North America, Inc. (SGS) for dioxin analysis.  Analytical results are discussed 

below. 

 
The chemicals detected in sediment samples are summarized on Table 3-6.  Analytical tables including 

the full suite of analyses are provided in Appendix F.  The data validation reports are provided in 

Appendix G. 

 
The positive detections of chemicals in sediment identified as part of the PDI were evaluated to determine 

whether contaminants are present that may pose a human health or ecological risk.  The positive 

detections were evaluated using the decision rules detailed in the Final PDI QAPP (LFR, 2009) and 

summarized below:   

 

1)  The comparison to the previously detected sediment concentrations was the first step in the 

analysis.  During the RI, the sediment was grouped into French Stream sediment and wetland 

sediment.  Three RI samples were collected from wetland sediment (ASSD-6 through 8), west of 

the landfill.  This is the wetland where the PDI sediment samples were collected so these three RI 

samples were used in the comparison. If the individual chemical detected during the PDI was 
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higher than the maximum concentrations detected in the wetland during the RI, the second step 

in the decision rules would be taken. 

 

2)  The second step was to compare the individual positive detections from the PDI to the 

basewide background concentrations for PAHs.  If the individual chemical concentration detected 

during the PDI was higher than the background concentration, the third step in the decision rules 

would be performed. 

 

3)  The third step was to compare the individual positive detections from the PDI to the MassDEP 

TEC.  If the individual chemical concentrations detected during the PDI was higher than the 

MassDEP TEC, then additional data analysis/ interpretation was performed.   

 

At each of the three steps outlined above, if a compound was not detected above the RI maximum, the 

basewide background or the MassDEP TEC, it would be determined that it was not present at 

concentrations that pose a human health or ecological risk.  The comparison is shown on Table 3-7.      

 

Volatile Organic Compounds 
 
Two VOCs were detected in the PDI sediment samples: acetone and 2-butanone.   

 

The concentrations of 2-butanone in sediment samples collected during the PDI ranged from 50 to 120 

µg/kg and in the RI, the maximum concentration of 2-butanone in wetland sediment was 58 µg/kg.  Two 

samples contained 2-butanone above the maximum detected during the RI (SD-102 at 120 µg/kg and 

SD-106 at 83.5 µg/kg).  The concentration of acetone in sediment samples from the PDI ranged from 73 

to 810 µg/kg.  The maximum concentration of acetone in the RI sediment samples was 550 µg/kg.  The 

acetone concentration in PDI sediment sample SD-102 (810 µg/kg) was higher than the RI wetland 

sediment maximum concentration.       

 

Although it is uncommon to consider any presence of VOCs as background in the environment, 2-

butanone has been detected in background sediment samples at NAS South Weymouth.  The basewide 

background concentration for 2-butanone has been set at 330 µg/kg, which is higher than the highest 

concentration of 2-butanone detected in sediment samples collected in the PDI.  Furthermore, both 2-

butanone and acetone are common analytical laboratory artifacts.   Finally, the frequency and magnitude 

of detections of these VOCs above the highest detected RI concentrations is low (one to two detections 

and all within the same order of magnitude of the RI detections).  For all of these reasons, the presence 

of 2-butanone and acetone in sediment adjoining the West Gate Landfill is not considered to pose 

unacceptable risks to human health or the environment.   
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 Semivolatile Organic Compounds/ PAHs 

 
Eighteen SVOCs, primarily PAHs, were detected in sediment samples.  The PAHs are typically 

components of petroleum (motor oil, fuel oil), coal tar (bitumen, asphaltic tars, and combustion by-

products.  The PAHs pyrene and benzo(a)anthracene had the largest number of PAL exceedances.  

Figure 3-9 shows the pyrene and benzo(a)anthracene concentrations detected in wetland sediment 

samples collected during the PDI.  The results are highlighted if they exceed the PALs.   

 

In accordance with the PDI decision rules, the 2009 sediment results for SVOCs were compared to the 

three sediment sample results collected from the wetland during the 2002 RI: ASD-6, ASD-7, and ASD-8 

(TtNUS, 2002).  Six SVOCs were detected at these locations during the RI at relatively low 

concentrations.  

 

The compounds benzo(b)fluoranthene, chrysene, fluoranthene, phenanthrene, pyrene and total PAHs 

were detected in the PDI sediment samples at concentrations below the maximum concentration detected 

in the RI wetland sediment samples.  Therefore, following the decision rules, these five individual 

compounds are not present at concentrations that pose a human health or ecological risk.     

 

The individual detections of benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene were either 

below the maximum RI concentrations in wetland sediment or were below the basewide background 

concentration for sediment, indicating that these are not present at concentrations that pose a human 

health or ecological risk.  Concentrations of acenaphthene, acenaphthylene, anthracene, 

benzo(g,h,i)perylene, dibenzo(a,h)anthracene, fluorene and indeno(1,2,3-cd)pyrene were below the 

basewide background concentration for sediment, indicating that these compounds are not present at 

concentrations that pose a human health or ecological risk.  Concentrations of naphthalene were below 

the MassDEPs TEC, indicating naphthalene is not present at concentrations in sediment that pose a 

human health or ecological risk.   

 

Two PAHs, 2-methylnaphthalene and benzaldehyde, were not eliminated as compounds of concern in the 

wetland sediment by the decision rules.  2-methylnaphthalene was detected in 4 of the 12 sediment 

samples at low concentrations, ranging from 3.7 to 5.9 µg/kg.  Benzaldehyde was detected in each of the 

wetland sediment samples collected during the PDI at concentrations ranging from 370 to 3,800 µg/kg.   

 

To further assess if the PDI concentrations of 2-methylnaphthalene and benzaldehyde could represent 

new conditions or COPCs for the Site, the EPA RSLs were used. The RSLs are based on exposure 

pathways for which generally accepted methods, models, and assumptions have been developed (i.e., 

ingestion, dermal contact and inhalation) for specific land-use conditions and do not consider impact to 
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groundwater or ecological receptors.  The RSL for 2-methylnaphthalene, 310,000 µg/kg, is nearly five 

orders of magnitude higher than the concentrations detected in wetland sediment.  The RSL for 

benzaldehyde, 7,800,000 µg/kg, is more than three orders of magnitude higher than the maximum 

concentration detected in sediment.  This analysis indicates that these final two SVOCs do not pose a risk 

to human health.  Ecological screening levels were not established, and are not readily available in the 

literature, for these two SVOCs.   

 

Pesticides/PCBs 

 
PCBs were not detected above laboratory reporting limits in the 12 (non-transformer) sediment samples 

collected.  (PCBs detected in the sediment samples collected to characterize the transformers identified 

during the visual inspection were discussed in Section 3.2.2).   

 

Ten pesticides were detected in the wetland sediment samples, and seven of these compounds 

exceeded the PAL (Table 3-6).  The concentrations of 4, 4’-DDE and 4, 4’-DDT exceeded the PALs in 

every sediment sample collected.  The maximum detection of 4, 4’-DDE was 280J µg/kg at sediment 

location SD-103.  The maximum detection of 4, 4’-DDT was 260 µg/kg at sediment location SD-112.  The 

pesticide 4, 4’-DDD was detected in eight samples exceeding the PAL, with the maximum concentration 

of 41 J µg/kg detected at SD-105.  Dieldrin concentrations also exceeded the PAL at eight sediment 

locations; the maximum concentration, 8.0 J µg/kg, was detected at sediment locations SD-111 and SD-

112.   The gamma-BHC (also known as lindane) concentration was above the PALs in two sediment 

samples:  SD-107 and SD-110.  The compounds alpha-chlordane and gamma-chlordane were detected 

in one sediment sample (SD-107) at concentrations exceeding the PALs.      

 

The 2009 sediment results for pesticides were compared to the three RI wetland sediment sample (ASD-

6, ASD-7, and ASD-8) results, where five pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin and gamma-

chlordane) were detected at relatively low concentrations.  Three of the pesticides detected during the 

PDI (4,4’-DDD, 4,4’-DDE and dieldrin) were present at concentrations below the maximum concentration 

detected in wetland sediments during the RI. These three pesticides are not therefore considered a risk to 

human health and the environment at the Site.   Three of the seven remaining pesticides (4-4’-DDT, 

alpha-chlordane and gamma-chlordane) were detected at concentrations below the base background 

concentrations for sediment.  Of the remaining four pesticides detected during the PDI, only one 

(endosulfan II) has a basewide background concentration (2.9 µg/kg).  Endosulfan II concentrations 

detected during the PDI (6.15 J to 19 µg/kg) were above the basewide background concentration.   Only 

one of the remaining pesticides (gamma-BHC) has a MassDEP TEC (2.4 µg/kg).  Two of the seven 

positive detections of gamma-BHC were slightly above (4.5 J and 2.6 J µg/kg) the MassDEP TEC.  
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The four pesticides beta-BHC, delta-BHC, endosulfan II and gamma-BHC were compared to the RSLs for 

residential soil.  Beta-BHC was detected at concentrations ranging from 1.8 J to 7.4 J µg/kg, well below 

its RSL of 270 µg/kg.  Delta-BHC was detected at concentrations ranging from 2.3 J to 6.1 J µg/kg, well 

below its RSL of 77 µg/kg.  Endosulfan II was detected at concentrations ranging from 6.15 J to 19 µg/kg, 

three orders of magnitude below its RSL of 37,000 µg/kg.  Gamma BHC was detected at concentrations 

ranging from 1.7 J to 4.5 J µg/kg, five orders of magnitude below its RSL of 520,000 µg/kg.  These results 

indicate that the concentrations of these pesticides do not pose a human health risk.  Ecological 

screening levels for these four pesticides were not developed.   

  

Metals 
 
Twenty-two metals were detected in the sediment samples.  The 2009 sediment results for metals were 

compared to the wetland sediment sample results from the 2002 RI (TtNUS, 2002).  Twenty-three metals 

were detected in the sediment samples during the RI; generally the concentrations were below or only 

slightly above the background concentrations (TtNUS, 2002).  The 2002 RI sediment analytical results 

are provided in Appendix J. 
 

Table 3-7 presents the comparison between the maximum concentration in the wetland sediment 

detected during the RI, the base background sediment concentrations and the MassDEP TEC to the 

concentrations of metals detected during the PDI.  This comparison shows that all detections of 

aluminum, arsenic, barium, chromium, lead, mercury, nickel, potassium, selenium, thallium and vanadium 

in PDI sediment samples were below the maximum wetland sediment sample concentration reported in 

the RI wetland sediment samples.  Furthermore, cadmium, cobalt, iron, magnesium, manganese, sodium 

and zinc were detected in PDI sediment samples at concentrations below the base background sediment 

concentrations.  Finally, copper was detected at concentrations below the MassDEP TEC.  This 

comparison suggests that these 19 metals are not likely to adversely impact human health or the 

environment from their presence in the wetland sediment at the Site.  The three remaining metals: 

beryllium, calcium, and silver are discussed further in the following paragraphs.   

 

Beryllium was detected in all of the wetland sediment samples collected during the PDI.  Its concentration 

ranged from 0.48 J to 4.6 J mg/kg.  All concentrations, except sample SD-101, were below the RI 

maximum wetland sediment concentration (4.4 J mg/kg).  Because there is only one exceedance of the 

previous maximum detection and the exceedance is insignificant, beryllium is not considered to adversely 

impact human health or the environment from its presence in wetland sediment at the Site.   

 

Calcium was detected at concentrations ranging from 3,340 to 14,600 mg/kg in the 12 PDI wetland 

sediment samples.  All but one detection (14,600 mg/kg in SD-105) was below the previously detected 
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maximum (12,600 J mg/kg) in wetland sediment.  The concentration detected at SD-105 (14,600 mg/kg) 

was also above the base background concentration of 13,900 mg/kg, but the other 11 samples were 

below base background.   Because there is only one exceedance of the RI maximum and base 

background concentrations and the exceedances is not large, calcium is not considered to adversely 

impact human health or the environment from its presence in wetland sediment at the Site.   

 

Silver was detected at concentrations ranging from 0.185 J to  0.41 J in the 12 wetland sediment samples 

collected during the PDI.  The three wetland sediment samples collected during the RI did not contain 

concentrations of silver above laboratory reporting limits.  Eleven of the 12 samples contained silver 

above the base sediment background concentration of 0.2 mg/kg.  There is no MassDEP TEC for silver.  

The RI non-wetland sediment samples (collected from the west branch of French Stream) had 

concentrations of silver up to 2.4 J mg/kg.  All of the PDI sediment samples had silver concentrations well 

below the French Stream RI wetland sediment samples.  Therefore the presence of silver in the wetland 

sediment at the Site is not considered to adversely impact human health or the environment.   

   

Overall, the PDI metals analytical results indicate that metals in wetland sediments do not adversely 

impact human health or the environment.   

 
Dioxins/ Furans 
 
Dioxins are a contaminant of concern in surface soil at the Site.  Prior to implementation of the PDI, 

dioxins had not been analyzed for in sediment at the Site.  Dioxins were detected in all of the sediment 

locations (Table 3-6).  1,2,3,4,6,7,8,9-OCDD was detected at the highest concentrations in all the 

sediment samples.  The most toxic form of dioxin, 2,3,7,8-TCDD, was detected at four sediment locations 

ranging from 0.698J ng/kg (SD-111) to 2.43 ng/kg (SD-103).   

 

Although useful, total concentrations of dioxins/ furans are not the best measure of the actual toxicity of 

dioxins/ furans because each compound has its own level of toxicity. As the initial step in the dioxin/furan 

risk evaluation, the concentrations detected in sediment were converted to values of 2,3,7,8-TCDD.  To 

account for variations in toxicity, weighted values, or toxic equivalents (TEQs), were calculated and 

compared to screening values.  

 

The 2,3,7,8-TCDD TEQ values were calculated using toxicity equivalency factors (TEFs) presented in 

Van den Berg et al. (1998) for birds and fish.  Updated TEFs presented in Van den Berg et al. (2006) 

were used to calculate the TEQ values for mammals (including humans).   The TEFs relate the toxicity of 

each dioxin/furan congener to that of 2,3,7,8-TCDD and are used to convert each dioxin/furan congener 

concentration to a TEQ value of 2,3,7,8-TCDD.  TEQ values for the individual congeners were summed to 
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represent the total TEQ value for each sample.  Tables 3-8 through 3-11 provide the calculations for the 

TEQs.  The 2,3,7,8-TCDD TEQ values were calculated in two ways: (1) using positive detections only and 

(2) using positive detections and one-half the sample quantitation limit (SQL) for non-detected results.  

Both sets of calculations are presented in Tables 3-8 through 3-11.  These tables also show the 

calculated total TEQ values, which are the sums of the dioxin/furan TEQ values.  Figure 3-10 presents 

the mammal dioxin/ furan total TEQ values for the PDI sediment samples. 

 

Since the RI did not include sampling and analysis of wetland sediment for dioxins/ furans, there are no 

RI sediment data to compare to the PDI data.  The basewide background concentration for 1,2,3,4,6,7,8-

HPCDD is 4.8 ng/kg; PDI concentrations ranged between 6.68 and 130 ng/kg.  Furthermore, there are no 

MassDEP TECs developed for either individual dioxins/furans, total dioxin/furans, or for a dioxin/furan 

TEQ value.    

 

Human health and ecological risk-based screening levels for exposure to sediment (risk to humans, 

mammals, birds, and fish) were developed or obtained from literature values.  The following section 

summarizes the methods used to develop the risk screening levels used in the risk evaluation.  

 

The human health screening level for 2,3,7,8 TCDD TEQ was selected as the RSL for residential soil of 

4.5 ng/kg.   

Ecological screening levels were located in the literature for sediment.  Table 5-1 in the “Interim Report on 

Data and Methods for Assessment of 2,3,7,8-Tetrachlorodibenzo-p-Dioxin/Furan Risks to Aquatic Life 

and Associated Wildlife” (USEPA, 1993) lists 2,3,7,8-TCDD concentrations in sediment that are 

associated with risks to aquatic life and associated wildlife.  These sediment concentrations were 

developed to protect birds exposed to sediment (via fish consumption) (21 ng/kg) and to protect fish from 

the accumulation of toxic levels in their tissues (60 ng/kg).  Sediment concentrations established to 

protect mammals (2.5 ng/kg) were also selected as screening level for mammals.   

 

Table 3-8 presents a comparison of dioxin/furan TEQ values for each sediment sample at the Site to the  

human health screening level of 4.5 ng/kg.  TEQ values exceeded the human health screening level at 9 

of the 12 sediment sampling locations.  TEQ values for human health screening ranged from 1.46 ng/kg 

(sample SD-104) to 22.14 ng/kg ( sample SD-103).   

 

Because the dioxin/furan values exceeded the human health screening level in some samples, a 

comparison to the screening levels using average TEQ values was conducted.  The average TEQ value 

across each station was compared to human health screening levels because it is assumed that humans 

would recreate throughout the area rather than in one specific location in the wetlands. The average TEQ 

for human exposure for all 12 locations is 10.1 ng/kg (using the more conservative assumption that the 
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non-detects are present at one-half the laboratory reporting limit).  This average TEQ is slightly above the 

human health screening level of 4.5 ng/kg.    In summary, risks to humans from dioxin/furans in wetland 

sediment could be slightly elevated because TEQ values slightly exceeded the screening level in the 

majority of sediment samples and in the average TEQ.     

 

Sediment sample results were also compared to ecological screening levels for birds, fish and mammals. 

 

Table 3-9 presents a comparison of dioxin/furan TEQ values for sediment samples at SD-101 through 

SD-112 to the ecological screening level of 21 ng/kg for the protection of birds (USEPA, 1993).  

Dioxin/furan TEQ values exceeded the sediment screening level for protection of birds at SD-102, SD-

103, SD-105 and SD-111.  At SD-103, the dioxin/furan TEQ values were greatest of the 12 sediment 

samples collected in the wetland.    

 

Table 3-10 presents a comparison of dioxin/furan TEQ values for sediment samples at SD-101 through 

SD-112 to the ecological screening level of 2.5 ng/kg for the protection of mammals (USEPA, 1993).  

Dioxin/furan TEQ values exceeded the sediment screening level for protection of mammals at 9 of the 12 

sediment sampling locations.      

 

Table 3-11 presents a comparison of dioxin/furan TEQ values for sediment samples to the ecological 

screening level of 60 ng/kg for protection of fish.  Dioxin/furan values did not exceed the screening level. 

 

Because the dioxin/furan values exceeded the bird and mammal ecological screening level in some 

samples, a comparison to the screening levels using average TEQ values was conducted.  The average 

TEQ value across each station was compared to bird and mammal screening levels because it is 

assumed that mammals and birds will live and feed throughout the area.  The average total TEQ values 

for birds and mammals were 18.2 ng/kg and 10.1 ng/kg, respectively.  The average bird TEQ is below the 

ecological risk screening criteria of 21 ng/kg.  Therefore, it is not likely that birds will be significantly 

impacted by dioxins/furans in the wetland sediments. The average mammal TEQ (10.1 ng/kg) is slightly 

above the ecological screening criteria of 2.5 ng/kg, suggesting that mammals could be slightly impacted 

by the dioxins/furans in the wetland sediments.   

   

3.2.3  Evaluation of Groundwater  
 
A round of groundwater samples was collected from the wells listed in Table 2-4 to establish baseline 

groundwater quality conditions.  Groundwater samples were submitted to analytical laboratories for VOC, 

EPH/VPH, SVOC/PAH, pesticides, PCB, dioxins, and metals analysis.  The detected chemicals in 

groundwater samples collected during the PDI are summarized on Table 3-12.  Full analytical tables, 
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showing the full lists of analytes, are provided in Appendix F and the data validation report is provided in 

Appendix G.  The results are discussed below. 

 

Volatile Organic Compounds 
 
Three VOCs, acetone, methyl tert-butyl ether (MTBE) and cis-1,2-dichloroethene (cis-1,2-DCE), were 

detected in groundwater samples.  Both acetone and MTBE compounds are common laboratory 

contaminants and were detected in 1 and 2 samples, respectively.  Cis-1,2-DCE was detected at a very 

low concentration, 0.8 J µg/L, at MW-40S only.    All VOC detected concentrations were below the PALs.  

The VOCs detected did not have RGs promulgated for the Site.   

 

Semivolatile Organic Compounds/ PAHs 
 

There were no SVOCs/PAHs detected in the groundwater samples above laboratory reporting limits. 

 

Pesticides/PCBs 
 
There were no pesticides or PCBs detected in the groundwater samples above laboratory reporting limits.    
  
Dioxins/ Furans 
 
Only one dioxin (1,2,3,4,6,7,8,9-OCDD) was detected at four locations, monitoring wells MW-2, MW-38, 

MW-40S, and MW-48D2, at very low concentrations, ranging from 0.00743J to 0.0366J ng/L.  This 

particular dioxin congener is the least toxic of the dioxins.  There are no PALs for dioxins in groundwater 

and there are no site specific remedial goals.  Groundwater samples were inadvertently analyzed by the 

laboratory for dioxins/furans (they were not part of the QAPP (LFR, 2009), therefore there were no 

analytical project quantitation limits (PQLs) specified for the laboratory.  The 2,3,7,8-TCDD TEQ values 

for humans were calculated using toxicity equivalency factors (TEFs) presented in Van den Berg et al. 

(2006).  The analysis and the resulting TEFs are presented on Table 3-13.  The groundwater 2,3,7,8-

TCDD TEQ values were calculated in two ways: (1) using positive detections only; and (2) using positive 

detections and one-half the sample quantitation limit (SQL) for non-detected results.  Because there were 

no PQLs specified for the laboratory, the sample quantitation limits are elevated.  As a result, using the 

second calculation method (assuming one-half the SQL for non-detected dioxins/furan congeners) all of 

the groundwater samples have TEQs above the tapwater RSL.    

 

However, using the first calculation method (using only the positive detections), the results indicate that 

the TEF calculated is significantly below the tapwater RSL of 5.2E-07 µg/L.  As a chemical family, dioxins 
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have a low solubility in water and a low volatility, and they have an affinity for particulates.   Due to the 

chemical properties of dioxins, very low concentrations (if any) of dioxins are expected in site 

groundwater.     

 

Metals 
 
Sixteen metals were detected in groundwater samples.  All of the metals detected were below the PALs.  

Chromium and arsenic have site specific remedial goals promulgated (Table 3-12).  The detected 

concentrations of these two metals were well below the site-specific remedial goals.   

   
3.2.4    Landfill Soil Gas Monitoring Results 
 

Landfill gas monitoring was conducted at locations which were determined based on the thickness of the 

landfill material and geophysics results (Figure 2-1). The gas monitoring measurements are presented in 

Table 3-14.  There were no measured ambient air background readings for hydrogen sulfide in the 

breathing zone around the probes; VOC background readings ranged from 0 to 0.2 ppm (PID) and 0 to 

4.2 ppm (FID).  The amount of oxygen in the ambient environment was approximately 20 percent.  

Background readings for carbon dioxide were 0 and for methane were between 0.2 and 0.4%.  Landfill 

gas monitoring log sheets are provided in Appendix A.   

 

Landfill gas is composed of a mixture of gases; some, such as methane, are combustible.  Combustible 

gases all have a lower explosive limit (LEL) and an upper explosive limit (UEL).  The LEL and the UEL 

are measures of the percent of gas in the air, by volume.  At concentrations below the LEL and above the 

UEL, a gas is not considered explosive.  An explosion hazard may be present if a gas is present between 

the LEL and the UEL, oxygen is present, and an ignition source is available.  The explosive limits of 

methane are 5 percent to 15 percent by volume in air, under normal atmospheric conditions.  Five percent 

methane is approximately equivalent to 100 percent LEL.   

 

Based on the QAPP (LFR, 2009) landfill gas monitoring would be necessary if methane concentrations 

exceeded 2.5% during soil gas sampling.  As noted above, under background (ambient) conditions, 

methane was recorded between 0.2% and 0.4%.  The methane concentrations at 4 of the 5 locations 

remained unchanged from the ambient condition reading.  The methane concentration at SG-5 increased 

from 0.2% to 0.3%. Therefore the concentrations are below the LEL and below the recommended action 

level of 2.5%.  Regardless, due to an agreement between the Navy and the MassDEP (see Section 4.1), 

a landfill gas venting layer will be installed at the landfill.   
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Hydrogen sulfide and carbon dioxide were not detected at any of the soil gas sample locations.  The 

amount of oxygen in the landfill gas soil samples ranged from 19.8 (SG-1) to 20.2 (SG-5).  Low 

concentrations of VOCs were recorded on the PID at four of the five soil gas locations, ranging from 0.4 

ppm (SG-4) to 5.1 ppm (SG-5).  Elevated VOC readings were recorded on the FID at three of the five soil 

gas location, ranging from 3.1 ppm (SG-2) to 6.1 ppm (SG-5).   

 

3.3  WETLANDS EVALUATION 
 
As presently conceptualized, part of the wetland immediately adjoining the western and/or southern edge 

of the landfill will be subject to shallow excavation to remove landfill waste and contaminated soil.    The 

excavated material will be placed (consolidated) onto uplands comprising the top of the landfill.  A low 

permeability soil cap will then be constructed over the entire landfill, including the consolidated material.  

A portion of the wetland will then be filled with clean fill and topsoil to restore the original grade to allow 

for wetland restoration.  The cap will be constructed to allow for the expansion of the wetland at the same 

elevation as other areas near the edge of the wetland.  The restored and expanded wetland area will then 

be seeded with indigenous wetland plants.  The resulting boundaries of the wetland will only be slightly 

changed.   

 

The northern wetland will be permanently filled and covered by the landfill cap.  Restoration of the 

northern wetland as a depression within the landfill cap is not practicable.  In addition, the elevated 

concentrations of PCBs in soil and sediment detected in the northern wetland during the PDI will be 

remedied by placing this area under the landfill cap.   

 

Procedures to restore the wetlands are discussed in the Wetland and Water Resources Delineation and 

Functional Assessment Report (TtNUS, 2009) included in Appendix D.  The report also details that there 

is no expected loss in the wetland functions and values, though the remedial design assumptions used to 

summarize the losses are only preliminary and are subject to change one the design is finalized.  The 

results of the assessment indicates that implementation of a remedy that is at least conceptually similar to 

what is presently contemplated would not likely result in a significant net loss of wetland values or 

functions (TtNUS, 2009). 

 
3.4  100-YEAR FLOODPLAIN ANALYSIS 
 
The flood plain analysis determined the 100-year Flood Plain elevation for the west branch of French 

Stream.  The model used in the floodplain analysis was also used to predict the effects of the construction 

of the landfill cap at the WGL that adjoins the west branch of French Stream.  The prediction was 

performed by using the topography and proposed grading plan of the designed WGL engineered cap 
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(TtNUS, 2009).  Based on the findings of the report, the proposed capping of the WGL will not result in 

any significant modification to the water surface during the 100 year flood event.  If the plan is 

implemented as proposed there should be no adverse impacts to surrounding landowners.  The complete 

Flood Plain Analysis Report is included in Appendix E.   

 

3.5  EXTENT OF DEBRIS  
 
A visual survey was conducted to assess the extent of surficial debris in the wetlands surrounding the 

WGL.  The debris locations were marked using GPS and are presented on Figure 1-4.  Photographs of 

the debris locations are included in Appendix B.  The surficial debris locations corresponded fairly well 

with the extent of the debris at depth estimated from the geophysical survey.  The extent of landfill and 

contamination that will be capped is estimated based on the information gathered during the visual 

survey, the geophysical survey, the subsurface investigation (test pits and borings) and the analytical 

results.  The extent of the proposed landfill debris is shown on Figure 3-11. 
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4.0   CONCLUSIONS AND RECOMMENDATIONS 
 
4.1  CONCLUSIONS 
 

The following conclusions are based on the results of the WGL PDI: 

 

The PDI confirmed the general overburden and bedrock geology beneath the Site.  Overall the 

overburden geology consists of fill, peat, glaciofluvial sand and gravel, glaciolacustrine sand and silt, and 

till.  The glaciofluvial sand and gravel and the glaciolacustrine sand and silt is a sand unit that often 

contains gravel or silt and underlies the fill or peat.  The glacial till is a discontinuous unit directly overlying 

bedrock and is comprised of a dense mixture of heterogeneous sand, silt, and gravel.    The bedrock 

beneath the Site is the Dedham granite and does not appear to be significantly fractured.   

 

Because the engineering properties of fibrous peats are significantly different from those of most inorganic 

soils, the peat unit was investigated more thoroughly and engineering properties tested.  The peat 

appears localized and is generally very soft, fibrous, and rich in organic material, except at one location 

where a mixture of silty sand and peat was observed.    The peat unit ranged from 2 inches thick to 8 feet 

thick in the landfilled area. The depths to the top of the peat layer were about 2 to 4 feet.  The engineering 

properties of the peat and its extent and thickness that are presented herein will be required for design of 

the landfill cap.  Since landfilled materials were placed on top of the peat many years ago it is expected 

that some consolidation has occurred.    Landfill cap design calculations will determine the best solution 

for dealing with the peat either during landfill design and/or construction. 

 

The depth to groundwater ranged from approximately 2 feet above ground surface in the piezometers in 

the west branch of French Stream to 12 feet bgs.  Groundwater was only observed above ground surface 

in the piezometers in the west branch of French Stream.    Sand and gravel layers and certain bedrock 

fractures are considered to serve as flow paths at the Site, but sand and gravel deposits are ubiquitous, 

therefore distinct preferential flow paths are not thought to be significant. The overburden aquifer is 

unconfined, but till, where present, may act as a semi-confining layer over bedrock.  The horizontal 

component of groundwater flow beneath WGL is easterly towards the west branch of French Stream.  

Overburden groundwater is expected to discharge into the west branch of French Stream.  Some bedrock 

groundwater likely discharges to the west branch of French Stream but some is connected to the 

intermediate groundwater flow system beneath the Site and is expected to flow under the west branch of 

French Stream.   Vertical hydraulic gradients at the site are primarily downward, except for monitoring 

well locations APZ-3/MW-48D and MW-40S/MW-40D.  This indicates that the majority of bedrock 

groundwater at the Site is being recharged from the overburden groundwater, but there are some upward 

gradients in the vicinity of the west Branch of French Stream.  The PDI results confirmed that the 



   

W5209595F 4-2 CTO 407 

hydrogeology of the Site is understood so that the long-term groundwater monitoring program for the Site 

can be designed.   

 

Two PCBs (Aroclor-1248 and Aroclor-1260) were detected in the suspected transformer –related soil and 

sediment samples.  Aroclor-1248 was detected in one soil sample, while Aroclor-1260 was detected in 

every sample collected for the transformer survey.  The range of Aroclor concentrations is lower than the 

maximums detected in surface soil during the RI.  The concentrations of total Aroclor in sediment samples 

are above the MassDEP TEC.  However, PCB mixtures were not detected in the sediment samples 

located away from the suspect transformers.  This indicates that the impact from these suspect 

transformers is localized and has not migrated into the southern wetland.    

 

One soil sample was collected during test pitting activities based on field observations of contamination.  

Due to homogenization during sampling, the VOC results are biased low and considered only estimates.  

Even so, all detections at this location were well below available screening criteria.  The soil contained 

evidence of low levels of petroleum contamination below screening and reporting criteria.  This finding is 

considered generally consistent with low level contamination at the landfill that will be remediated by 

implementation of the remedial plan for the Site.   

 

There were no exceedances of screening criteria in groundwater, and no detections of SVOCs, 

pesticides, or PCBs in groundwater samples.  Overall, the PDI groundwater results confirmed the results 

of the RI and provided a baseline groundwater sampling round.   

 

In accordance with the decision rules from the QAPP (LFR, 2009), all the detected concentrations of 

compounds (VOCs, SVOCs, pesticides/ PCBs and metals) in wetland sediment were compared first to RI 

wetland sediment concentrations (TtNUS, 2002), then to base background concentrations and finally to 

the MassDEP TEC.  After the sediment results were compared to these screening criteria, most 

compounds were determined to not adversely impact the human health or the environmental at the Site.  

The compounds that were not eliminated using these three steps are discussed below.    

 

• The VOCs acetone and 2-butanone were detected in sediment.  Although it is uncommon to 

consider any presence of VOCs as background in the environment, 2-butanone has been 

detected in background sediment samples at NAS South Weymouth.  The base background 

concentration for 2-butanone is higher than the highest concentration of 2-butanone detected in 

sediment samples collected in the PDI.  Furthermore, both 2-butanone and acetone are common 

analytical laboratory artifacts.   Finally, the frequency and concentrations of these VOCs 

compared to concentrations detected  during the RI is low (one to two detections and all within 

the same order of magnitude of the RI detections).  For all of these reasons, the presence of 2-
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butanone and acetone in sediment adjoining the West Gate Landfill are not considered to pose 

increased human health or environmental risk.    

 

• Two SVOCs, 2-methylnaphthalene and benzaldehyde, required further analysis.  2-

methylnaphthalene was detected in 4 of the 12 sediment samples and benzaldehyde was 

detected in each of the wetland sediment samples.  All detections were at low concentrations.  

The further analysis included using RSLs as screening criteria. The RSL for 2-methylnaphthalene 

is nearly five orders of magnitude higher than the highest concentration detected in wetland 

sediment.  The RSL for benzaldehyde is over three orders of magnitude higher than the highest 

concentration detected in sediment.  This analysis indicates that these two SVOCs do not pose a 

risk to human health.  Ecological screening levels were not established, and are not readily 

available in the literature, for these two SVOCs.   

 

• Three metals, beryllium, calcium, and silver required further analysis after completing the first 

three decision steps.  Beryllium was detected in all of the wetland sediment samples.  Because 

there is only one exceedance of the previous beryllium maximum concentration and the 

exceedance is insignificant, beryllium is not considered to adversely impact human health or the 

environment.  All but one detection of calcium was below the previously detected maximum 

concentration in wetland sediment and above the base background concentration.  The other 11 

sample concentrations were below base background for calcium.   Because there is only one 

exceedances of the previous maximum of detections and base background and the exceedance 

is not large, calcium is not considered to adversely impact human health or the environment at 

the Site.  The silver concentrations in wetland sediment were compared to non-wetland sediment 

samples (collected from the west branch of French Stream during the RI).  All of the PDI 

sediment samples had silver concentrations well below the French Stream wetland sediment 

samples.  It is therefore determined that the presence of silver in the wetland sediment at the site 

does not adversely impact human health or the environment.   

 

• The four pesticides beta-BHC, delta-BHC, endosulfan II and gamma-BHC required further 

analysis to determine if they would pose an increased human health or environmental risk at the 

Site.  These four pesticides were compared to the RSLs for residential soil.  Beta-BHC was 

detected at concentrations well below its RSL.  Delta-BHC was detected at concentrations well 

below its RSL.  Endosulfan II was detected at a maximum concentrations over three orders of 

magnitude below its RSL.  Gamma BHC was detected at a maximum concentration five orders of 

magnitude below its RSL.  These results indicate that these concentrations of pesticides do not 

pose a human health risk.  Ecological screening levels for these four pesticides are not readily 

available.   
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• Dioxins were detected at all sediment locations.  The dioxin results were compared to the human 

health and ecological risk-based screening levels for exposure to sediment (risk to humans, 

mammals, birds, and fish) that were developed or obtained from literature values.  Based on the 

results, there may be a slightly elevated risk to humans from dioxins in the sediment.  There was 

no significant ecological risk to fish, and based on the assumption that the birds will live and feed 

throughout the area, no significant ecological risk to birds.  Mammals living in the area could be 

slightly impacted by the dioxins/furans in the sediment.   

 

Landfill soil gas sampling results were below the action limit established to require permanent landfill gas 

management.  However, it was previously determined (during QAPP development) that, regardless of the 

results of the soil gas survey, a landfill gas venting layer will be installed at the Site.   

 

Geophysics and test pitting were conducted to delineate the edge of the landfill material to the east, 

south, and west.  The type of debris found in the wetland consisted primarily of metal debris, scraps, 

appliances, 5-gallon containers, and drum carcasses.  In addition, two possible transformers were located 

and soil and sediment samples were collected.  The areal extent of debris, sediment/soil contamination, 

and the estimated remediation area is presented herein.  This extent generally coincides with the extent 

of landfill depicted in the ROD, with additional area in the southern wetland.  The southern wetland 

remediation area has been expanded in order to remove visual debris.  The geophysical and subsurface 

investigations indicated that the visual extent of debris generally coincides well with the subsurface extent 

of metallic debris.  Debris was observed as far south in the wetland as location D-13 and D-14 (Figure 3-

11).     

 

The Wetlands Function and Values Assessment indicates that if the draft preliminary design of the landfill 

is followed that there will be no loss of wetlands function, and actually a net gain of wetland areas.   

 

The 100-Year Flood Plain Analysis shows that flood levels are not affected by the landfill capping, as 

currently conceived. If the preliminary plan is implemented in the construction of the landfill there would 

be no adverse affects to surrounding landowners.   

 

4.2 RECOMMENDATIONS 
 

The following recommendations are based upon the conclusions of the WGL PDI: 

 

1. Based on the geophysics, visual inspection, test pitting the boundaries of the debris have been 

clearly defined.  The volume of soil to be transferred from the wetland to the landfill area can now 
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be more accurately estimated during the design.  Similarly, the nature and extent of the peat 

beneath the landfill has been more fully characterized and the design of the landfill cap can 

proceed with this information.    

 

2. The 100-Year Flood Plain Analysis and the Wetlands Function and Values Assessment both 

state that the draft preliminary design will not be harmful to either surrounding landowners or the 

wetlands, respectively, indicating that the design basis is acceptable.  During the remedial design 

the 100- year floodplain calculated for the Site should be updated and used to predict the post 

construction 100- year floodplain.   

 

3. Based on the data collected from the temporary landfill soil gas sampling points, permanent 

landfill gas monitoring is not needed at this Site.   

 

4. The baseline groundwater monitoring data described herein should be used to design the long 

term monitoring program for the Site.  It is further recommended that institutional controls for the 

Site be developed as part of the design phase so they can be in place once the soil cap is 

constructed. 
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TABLE 2-1
TEST PIT EXCAVATION SUMMARY

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Test Pit 
ID Location Excavated

Total Depth 
(feet)

Length x 
Width (feet)

Natural 
Material 

Depth (feet)
Depth to 

water (feet) Items Uncovered Notes
TP-101 Eastern Border of 

Landfill
5/26/2009 9.0 18 x 10 5.0 9.0 Crushed 55-gallon drum, miscellaneous corroded 

metal debris, white/blue crystalline substance, 
bottles, wire, ceramic cup

Low level response on PID (0.4 ppm) and FID (0.7 ppm) in debris zone, no odor.  Debris 
located in western portion of test pit, approximately 8.0 feet from east edge of test pit up 
to a depth of approximately 4.0 feet bgs.

TP-102 Northern Portion of 
Landfill; Parallel to 
Former Dirt Path

5/26/2009 10.0 21 x 14 7.0 Not 
encountered

Very little corroded scraps of metal, ash like 
material

Low level response on PID (0.5 ppm) and FID (0.8 ppm) of ash material, no odor.  
Scraps of metal observed at surface, ash like material observed from approximately 5.0 
to 7.0 feet bgs.

TP-103 Northern Border of 
Landfill

5/26/2009 9.5 17 x 12 4.5 9.0 Few bricks, long piece of metal No response on PID or FID.  Debris observed approximately 15.0 feet south of the north 
wall of the test pit.

TP-104 Northwestern Border of 
Landfill

5/27/2009 10.0 22 x 14 7.0 9.0 Wooden timber (4' long) with nail (possible 
railroad tie)

No response on PID or FID. Wood observed approximately 2.0 feet bgs.  Possible 
stained soil (2-4 feet bgs), no odor, PID or FID response noted.

TP-105 Adjacent to Northern 
Wetland

5/27/2009 6.0 25 x 13 1.0 5.0 Metal equipment housing, 4 foot length of 
corroded mangled corrugated pipe, electrical wire

No response on PID or FID. Debris found at ground surface to approximately 1.0 foot 
bgs.

TP-106 Western Border of 
Landfill

5/27/2009 6.0 21 x 8 2.0 5.0 Metal debris, iron pipe, concrete block, electrical 
wire

No response on PID or FID.  Debris found at ground surface to approximately  2.0 feet 
bgs in eastern half of test pit.

TP-107 Western Border of 
Landfill; Adjacent to 
Wetland

5/27/2009 6.0 20 x 9 0.0 5.0 No fill/debris observed No response on PID or FID.

TP-108 Southwestern Border of 
Landfill; Adjacent to 
Wetland

5/27/2009 7.0 15 x 12 4.0 2.0 Bottles, empty corroded 5-gallon container with 
blue/white crystalline substance, electrical wire, 
truck tailgate, metal debris, destroyed spray paint 
can

No response on PID or FID.  Slight sheen observed on groundwater.  Debris observed at 
ground surface  to approx 3.5 feet bgs throughout test pit.  No buried debris observed in 
wetland. Peat observed at approximately 4.0 feet bgs.

TP-109 Southern Border of 
Landfill; Adjacent to 
Wetland

5/28/2009 5.0 22 x 16 1.0 3.5 Bottles, cans, car parts, metal pipe, mangled 
metal, some white/blue crystalline substance, 
mangled corroded 5-gallon container

Debris observed throughout test pit, from ground surface to approximately 1.0 foot bgs   
Low level response on PID (3.7 ppm) in debris zone.

TP-110 Southern Border of 
Landfill; Adjacent to 
Wetland

5/28/2009 6.0 22 x 10 2.0 3.0 Bottles, cans, car parts, empty gas can, truck 
tailgate, mangled metal

No response on PID or FID.  Pile of debris observed at surface to test pit in southeast 
corner, remaining debris found at ground surface to approximately 2.0 feet bgs in 
northern half of test pit. Groundwater frothy and brown.

TP-111 Southern Border of 
Landfill; Parallel to 
Wetland

5/28/2009 8.0 21 x 13 4.0 4.0 Few pieces of metal No response on PID or FID.  Metal debris observed at ground surface to approximately 
1.0 foot bgs.  Peat encountered from approximately 4.0 to 6.0 feet bgs.  Groundwater 
frothy and brown. 

TP-112 Southeastern Border of 
Landfill

5/28/2009 9.0 18 x 13 7.0 7.0 No debris observed Petroleum odor, PID (9.2 ppm) and FID (179.2 ppm) responses in light gray soil 
approximately 4.0 to 7.0 feet bgs.  Collected sample for laboratory analysis.  Wood and 
peat observed approximately 7.0 feet bgs.

TP-113 Mounded Area 
Southeast of Landfill 

5/28/2009 6.0 10 x 8 Not 
encountered

Not 
encountered

Large boulders, tree stumps          No other 
debris observed

No response on PID or FID. 

TP-114 Approximately 10' East 
of TP-112

5/28/2009 7.0 12 x 12 5.0 7.0 No debris observed Slight petroleum odor, PID (4.0 ppm) and FID (52 ppm) response in light gray soil 
approximately 3.0 to 5.0 feet bgs.  Wood and peat observed approximately 5.0 to 7.0 feet 
bgs.

TP-115 Approximately 10' West 
of TP-112

5/29/2009 8.0 12 x 8 6.0 7.0 Few pieces of metal Little metal debris observed at surface to 1.0 foot bgs. Slight petroleum odor, PID (55.1 
ppm) and FID (22.2 ppm) response in light gray soil approximately 4.0 to 6.0 feet bgs.  
Wood and peat observed approximately 6.0 to 8.0 feet bgs.

TP-116 Approximately 10' 
Southeast of TP-112

5/29/2009 7.0 14 x 10 5.0 7.0 No debris observed No petroleum odor, PID (1.0 ppm) and FID (121.6 ppm) response in light gray soil 
approximately 4.0 to 5.0 feet bgs.  Wood and peat observed approximately 5.0 to 7.0 feet 
bgs.

TP-117 Approximately 10' 
Northeast of   TP-112

5/29/2009 8.0 12 x 10 6.0 7.0 Few bricks Bricks observed from approximately 1.0 to 4.0 feet bgs.  No petroleum odor, PID (3.0 
ppm) and FID (126.6 ppm) response in light gray soil approximately 4.0 to 6.0 feet bgs.  
Wood and peat observed approximately 6.0 to 8.0 feet bgs.
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TABLE 2-2
WELL CONSTRUCTION SUMMARY AND GROUNDWATER ELEVATION DATA

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Monitoring Well / 
Piezometer ID

Ground 
Elevation (NAVD)

Top of 
Riser 

Elevation 
(NAVD)

Top of 
Casing 

Elevation 
(NAVD)

Elevation 
Top of 
Screen 
(feet)

Elevation 
Bottom of 

Screen 
(feet)

Depth to 
Groundwater 

Below TOR (feet)

Depth to 
Groundwater 

Below Ground 
Surface

Groundwater 
Elevation (feet)

WGL-APZ-1 141.04 145.24 145.24 140.78 137.83 1.89 -2.31 143.35
WGL-APZ-2 139.64 143.74 143.74 139.28 136.33 2.55 -1.55 141.19
WGL-APZ-3 147.21 149.52 149.91 144.00 134.00 7.92 5.61 141.60
WGL-MW-01 150.89 153.04 153.17 147.68 132.68 10.65 8.50 142.39
WGL-MW-02 148.44 151.36 151.57 147.53 132.53 5.31 2.39 146.05
WGL-MW-03 148.78 151.41 151.59 147.57 132.57 5.11 2.48 146.30
WGL-MW-04 146.80 150.07 149.39 144.80 129.80 4.35 1.08 145.72
WGL-MW-37 150.72 153.02 153.19 146.06 137.11 9.69 7.39 143.33
WGL-MW-38 150.68 153.63 153.83 146.07 137.12 11.12 8.17 142.51
WGL-MW-39 149.80 152.01 152.10 145.50 136.70 7.95 5.74 144.06

WGL-MW-40D 151.76 153.85 154.13 126.40 117.45 10.33 8.24 143.52
WGL-MW-40S 152.00 154.21 154.19 148.15 138.20 11.02 8.81 143.19
WGL-MW-41D 151.25 154.11 154.30 123.04 114.04 9.05 6.19 145.06
WGL-MW-41S 150.85 153.66 153.86 147.94 138.94 8.44 5.63 145.22
WGL-MW-42 150.83 153.76 153.93 147.82 138.82 7.90 4.97 145.86
WGL-MW-43 150.30 153.39 153.51 146.39 137.39 11.63 8.54 141.76

WGL-MW-47D 155.01 157.64 158.01 138.80 133.80 13.41 10.78 144.23
WGL-MW-48D 148.01 150.49 150.51 122.80 112.80 8.77 6.29 141.72
WGL-MW-48D2 147.51 149.58 150.01 108.30 93.30 8.33 6.26 141.25

WGL-MW-66 149.91 152.28 152.71 146.70 136.70 6.60 4.23 145.68
WGL-MW-66D 149.61 152.06 152.61 129.40 124.40 6.39 3.94 145.67

JFP-MW-8 147.81 149.82 150.10 144.60 139.60 3.88 1.87 145.94
CGS-MW-5D 159.21 161.70 161.91 134.00 124.00 14.62 12.13 147.08
CGS-MW-10S 159.51 161.86 162.00 154.30 144.30 14.57 12.22 147.29
CGS-MW-11S 147.30 151.01 149.69 142.04 138.04 4.35 0.64 146.66

EBS-MW-16-006 157.31 159.86 160.02 152.10 142.10 12.15 9.60 147.71
WGL-MW-101 146.10 148.06 148.17 106.60 96.60 2.58 0.62 145.48
WGL-MW-102 147.20 149.21 149.35 105.70 95.70 7.48 5.47 141.73
WGL-MW-103 148.50 150.49 150.65 107.50 97.50 7.88 5.89 142.61

Notes:
1) NAVD = North Americal Vertical Datum 
2) TOR = top of riser
3) Depth to groundwater measured on June 29, 2009.  
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TABLE 2-3
WELL INSPECTION SUMMARY

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Monitoring Well Sampled Locked Obstructed
Re-

Labeled
Surface Seal 

Condition Tubing Comments
APZ-1 N N N Y NA Y
APZ-2 N N N Y NA N No cap
APZ-3 Y Y N Y Broken N

MW16-006 N Y N Y Cracked Y
CGS-MW-5D N Y N N Good Y
CGS-MW-5S N Y N N Good Y

CGS-MW-10D N Y N Y Good Y No well cap
CGS-MW-10S N Y N Y Good Y
CGS-MW-11S N N N Y Good N PVC heaved- cannot lock

JFP-MW-8 N Y N Y Good Y
JFP-MW-9 N Y N Y Heaved Y Standing water in pro-casing

JFP-MW-12 N Y N Y Broken N
MW-01 N N N Y Good B Pad 0.39' thick
MW-02 Y N N Y Good B Pad 0.51' thick
MW-03 Y N N Y Good B Pad 0.4' thick, cannot fully close well lid
MW-04 Y N N Y Good B PVC riser heaved
MW-37 N Y N Y Not Visible B
MW-38 Y Y N Y Not Visible Y
MW-39 Y Y N Y Heaved B

MW-40D N Y N Y Slightly Heved B
MW-40S Y N N Y Good B PVC above top of steel casing- cannot lock
MW-41D N Y N Y Good B
MW-41S N Y N Y Good B
MW-42 N Y N Y Broken B
MW-43 N N N Y Good B

MW-47D N Y N Y Broken B
MW-48D Y Y N Y Cracked B
MW-48D2 Y Y N Y Broken N

MW-66 N Y N Y Cracked Y
MW-66D N Y N Y Cracked Y

Notes:
N - No
Y - Yes
NA - Not Applicable
B - Bladder Pump in well, removed during well inspection
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TABLE 2-4
MONITORING WELL DEVELOPMENT STABILIZATION REFERENCE SUMMARY

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, SOUTH WEYMOUTH, MASSACHUSETTS

Well ID

Well 
Development 

Date Pump Type

Initial 
Clock 
Time

Final 
Clock 
Time

Water Depth 
Below MP 

(ft)
Purge Rate 
(mL/min)

Cum. Volume 
Purged (gal)

Temp 
(oC)

Spec. 
Cond. 

(uS/cm) pH
DO 

(mg/L)
Turbidity 

(NTU) Comments
WGL-MW-101 6/24/2009 Waterra 1038 1330 51.00 2400 46 10.90 1040 11.20 6.15 36.0 Developed over three days
WGL-MW-102 6/24/2009 Waterra 1140 1547 52.00 2400 40 11.00 428 8.99 8.59 8.0 Developed over two days
WGL-MW-103 6/24/2009 Waterra 1410 0940 51.00 1000 36 10.50 565 8.84 9.79 45.0 Developed over four days
WGL-MW-2 1) 5/15/2009 foot valve 1135 1235 4.73 820 13 12.68 277 5.08 N/R 18.7
WGL-MW-3 1) 5/15/2009 foot valve 0850 1150 4.60 950 30 10.17 488 4.77 3.62 77.4
WGL-MW-4 1) 5/15/2009 foot valve 0835 0935 3.56 880 14 12.66 183 4.67 N/R 3.5 Light Brown Color
WGL-MW-38 1) 5/14/2009 foot valve 0920 1120 11.05 640 20 10.21 160 4.56 5.01 21.4
WGL-MW-39 1) 5/14/2009 foot valve 0910 1200 12.10 400 19 9.33 168 5.42 N/R 33.1

WGL-MW-40S 1) 5/14/2009 foot valve 1405 1625 10.70 720 26 9.04 153 4.95 3.06 48.9
WGL-MW-48D 1) 5/14/2009 foot valve 1340 1740 8.43 490 32 8.12 348 5.57 N/R 226.0
WGL-MW-48D2 6/18/2009 Waterra 0905 1050 32.20 450 12.5 10.80 600 6.51 2.55 17.0

Notes:

1) Calculated purge rate from cumulative volume purged and lenth of purge.
NR = Not Recorded
ND = Not Developed, previously 
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TABLE 2-5
MONITORING WELL PURGE DATA PRIOR TO SAMPLING

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Well ID

Sample 
Collection 

Date

Sample 
Time    
(hrs)

Depth 
Sampled 
(ftbgs)

Screened 
Interval 
(ftbgs)

Sample 
Collection 

Method 
Start Purge 
Time (hrs)

End Purge 
Time (hrs)

Final Water 
Depth 

Below MP 
(ft)

Purge Rate 
(mL/min)

Cumulative 
Volume 

Purged (gal)
Temp 
(oC)

Spec. 
Cond. 

(µS/cm)
DO 

(mg/L) pH ORP (mV)
Turbidity 

(NTU) Comments
MW-02 06/30/09 0855 14.5 1.7-16.7 Peristaltic 815 855 5.33 290 3 11.72 746 0.34 4.86 290.0 1.59 clear
MW-03 06/29/09 1505 15 2-17 Peristaltic 1424 1500 5.11 275 3 12.98 514 4.16 5.28 285.5 0.1 clear
MW-04 06/30/09 1000 14 2-17 Peristaltic 925 955 4.40 280 3 12.91 295 0.37 5.14 109.8 0.4 yellow/lt. orange
MW-38 06/30/09 1225 11.5 5.4-14.35 Peristaltic 1123 1220 11.14 240 4.75 12.60 160 0.29 5.21 224.5 0.4 clear
MW-39 06/30/09 1535 9 4.3-13.1 Peristaltic 1440 1530 10.45 90 1.5 15.30 134 0.44 5.32 64.1 3.2 clear

MW-40S 06/30/09 1455 11 3.85-13.8 Peristaltic 1405 1450 11.07 280 3.5 11.07 304 0.25 5.41 157.0 0.8 yellow/lt.orange/ bubbly
MW-48D 06/30/09 1245 31 26-36 Peristaltic 1155 1240 8.85 260 3 8.95 408 0.52 5.76 55.3 10.0 clear

MW-48D21 06/30/09 1000 47.5 40-55 Peristaltic 850 957 12.37 90 1.5 10.35 632 0.70 6.86 -20.8 26.0 clear
MW-1011 06/29/09 1310 46 39.5-49.5 Peristaltic 1145 1305 9.57 90 2 12.14 852 2.54 11.07 35.7 2.0 clear
MW-1021 06/29/09 1555 47 41.5-51.5 Peristaltic 1450 1552 12.60 90 1.5 13.60 397 2.66 8.78 36.3 0.0 clear
MW-1031 06/29/09 1305 46 41-51 Peristaltic 1215 1300 13.75 90 1 14.29 538 3.70 7.88 51.6 4.0 clear

Notes:

bgs=below ground surface     ft=feet     MP=measuring point     ml/min=milliliters per minute     gal=gallons     °C=degrees Celcius     hrs=Hours

1) At MW-48D2, MW-101, MW-102 and MW-103 the water level drawdown did exceed the desired low-flow procedure criterion (<0.3 feet).  Stabilization of indicator parameters occurred (except for drawdown).   

µS/cm=microSiemen per centimeter     DO=dissolved oxygen     mg/l=milligram per liter    ORP=oxidation reduction potential      mv=millivolts     
NTU=nephelometric turbidity unit   

Abbreviations:
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TABLE 3-1
HORIZONTAL HYDRAULIC GRADIENTS - JUNE 2009

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

Monitoring Well

Distance 
Between 

Wells 
(feet)

Ground- 
water 

Elevation
Head 

Difference1
Horizontal 
Gradients Zone

WGL-MW-66 145.70
WGL-MW-39 400 144.1 1.60 0.0040 Overburden

JFP-MW-08 145.90
WGL-MW-38 340 142.50 3.40 0.0100 Overburden

WGL-MW-03 146.80
WGL-APZ-3 600 141.60 5.20 0.0087 Overburden

WGL-MW-66D 145.67
WGL-MW-102 590 141.73 3.94 0.0067 Bedrock

WGL-MW101 145.48
WGL-WM-48D 408 141.72 3.76 0.0092 Bedrock

Notes:

All water levels recorded on June 29, 2009.  
All measurements reported in feet.  Elevations are relative to mean sea level (NAVD 1988).

[1] head difference =  the difference in elevation of the water levels between the upgradient and 
downgradinet monitoring well

Overburden

Bedrock
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TABLE 3-2
VERTICAL HYDRAULIC GRADIENTS - JUNE 2009

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

Monitoring Well

 Top of 
Well 

Screen 
Elevation

 Bottom 
of Well 
Screen 

Elevation

 Midpoint 
of Well 
Screen 

Elevation

Ground- 
water 

Elevation
Vertical 
Distance

Head 
Difference1

Vertical 
Gradients2

WGL-MW-04 144.80 129.80 137.30 145.72
WGL-MW-101 106.6 96.6 101.60 145.48 35.70 -0.24 -0.007

WGL-MW-40S 148.15 138.20 143.18 143.19
WGL-MW-40D 126.40 117.45 121.93 143.52 21.25 0.33 0.015

WGL-MW-41S 147.94 138.94 143.44 145.22
WGL-MW-41D 123.04 114.04 118.54 145.06 24.90 -0.16 -0.006

WGL-APZ-3 144 134 139.00 141.60
WGL-MW-48D 122.8 112.8 117.80 141.72 21.20 0.12 0.006

WGL-MW-48D 122.8 112.8 117.80 141.72
WGL-MW-48D2 108.3 93.3 100.80 141.25 17.00 -0.47 -0.028

WGL-MW-66 146.7 136.7 141.70 145.68
WGL-MW-66D 129.4 124.4 126.90 145.67 14.80 -0.01 -0.001

WGL-MW-39 145.5 136.7 141.10 144.06
WGL-MW-102 105.7 95.7 100.70 141.73 40.40 -2.33 -0.058

Notes:
All measurements reported in feet.  Elevations are relative to mean sea level (NAVD 1988).

[2] vertical gradient = head difference divided by the vertical distance.
negative vertical gradients indicate downward component to groundwater flow

[1] head difference = deep well groundwater elevation minus the shallow well groundwater elevation.
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TABLE 3-3
GEOTECHNICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH

WEYMOUTH, MASSACHUSETTS

WGL-SO-SB101-1416 20.0 0.1 --- Poorly Graded 
Sand with Silt SP-SM 1.9 90.2 7.9 NP NP NP --- --- --- --- ---

WGL-SO-SB101-1820 21.9 0.1 --- Silty Sand SM 3.4 47.6 49.0 NP NP NP --- --- --- --- ---

WGL-SO-SB102-0812 13.8 0.4 --- Poorly Graded 
Sand with Gravel SP 27.5 69.7 2.8 NP NP NP --- --- --- --- ---

WGL-SO-SB102-2931 18.3 0.4 --- Sandy Silt ML 0.7 46.8 52.5 NP NP NP --- --- --- --- ---

WGL-SO-SB103-1416 12.2 0.4 --- Poorly Graded 
Sand with Gravel SP 18.5 78.3 3.2 NP NP NP --- --- --- --- ---

WGL-SO-SB104-1416 18.0 0.2 --- Poorly Graded 
Sand SP 7.6 91.8 0.6 NP NP NP --- --- --- --- ---

WGL-SO-SB104-1921 15.9 0.3 --- Silty Sand with 
Gravel SM 23.6 58.4 18.0 NP NP NP --- --- --- --- ---

WGL-SO-SB105-0608 8.3 0.4 --- Poorly Graded 
Gravel with Sand GP 54.0 44.1 1.9 NP NP NP --- --- --- --- ---

WGL-SO-SB105-1921 20.8 0.3 --- Silty Sand SM 6.8 44.3 48.9 NP NP NP --- --- --- --- ---
WGL-SO-SB106-1921 20.3 0.2 --- Silty Sand SM 0.8 55.2 44.0 NP NP NP --- --- --- --- ---

WGL-SO-SB106-2426 8.7 0.2 ---
Poorly Graded 

Sand with Silt and 
Gravel

SP-SM 37.2 51.8 11.0 NP NP NP --- --- --- --- ---

WGL-SO-SB107-0608 8.5 0.4 --- Silty Sand with 
Gravel SM 37.0 50.2 12.8 NP NP NP --- --- --- --- ---

WGL-SO-SB107-1921 12.7 0.3 --- Silty Sand SM 14.6 46.6 38.8 NP NP NP --- --- --- --- ---
WGL-SO-SB108-2931 19.3 0.1 --- Sandy Silt ML 1.2 46.6 38.8 NP NP NP --- --- --- --- ---

WGL-SO-SB109-0810 12.2 2.0 ---
Poorly Graded 

Sand with Silt and 
Gravel

SP-SM 35.9 57.5 6.6 NP NP NP --- --- --- --- ---

WGL-SO-SB109-1921 16.8 0.4 --- Silty Sand SM 7.3 72.7 20.0 NP NP NP --- --- --- --- ---

WGL-SO-SB110-0810 11.6 1.1 --- Poorly Graded 
Gravel with Sand GP 56.4 39.0 4.6 NP NP NP --- --- --- --- ---

WGL-SO-SB110-2426 14.8 0.2 --- Silty Sand SM 4.3 47.4 48.3 NP NP NP --- --- --- --- ---
WGL-SO-SB103-0608 371.0 58.4 2.24 Peat PT 2.7 90.4 6.9 396 266 130 66.0 14.0 379 1.01 38.3
WGL-SO-SB108-0911 367.0 70.1 1.62 Peat PT 7.3 87.2 5.5 282 226 56 64.0 13.0 381 0.80 39.4

Notes:
LL - Liquid Limit
PL - Plastic Limit
PI - Plasticity Index

Friction 
AnglePI Bulk Density, 

pcf
Dry Density, 

pcf

Moisture 
Content,

%

In-Tube Density CU TriaxialAtterberg Limits

Group Name Group 
Symbol

Gravel,
%

Sand,
%

Fines,
% LL PL Cohesion,

psi

Sample
ID

Moisture
Content,

%

NP - Nonplastic - Plasticity could not be calculated due to the sandy nature of the soil (either the liquid limit or the platic limit could not be determined). 
CU - Consolidated Undrained

Organic
Content,

%

Specific 
Gravity

USCS Classification Grain Size

W5209595F CTO 407



TABLE 3-4
TRANSFORMER RELATED SEDIMENT ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

SAMPLE ID

PAL

WGL-SD-
PCB02-0006

WGL-SD-
PCB03-0006

WGL-SD-
PCB05-0006

WGL-SO-PCB01 WGL-SO-
PCB01

WGL-SO-
PCB01

WGL-SO-
PCB04

PESTICIDES/PCBS (UG/KG)

AROCLOR-1248 669(a) 30  U 180 31  U 21  U 20.5  U 20  U 8300
AROCLOR-1260 669(a) 420  J 12000 700  J 370 340 310 5800
TOTAL AROCLOR 669(a) 420  J 12180 700  J 370 340 310 14100

(a) PAL - Project Action Level which is the TEC for total PCBs.  PRGs were not developed for individual PCB mixtures

W5209595F
 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO 407



TABLE 3-5
TEST PIT SOIL ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

LOCATION ID WGL-SO-
TP112

SAMPLE DATE 05/28/09
CRITERIA (ug/kg) RSLs Soil 

Residential  
MCP  RCS-1 MCP 

Method 1 S-
1/GW-1 

Standards
VOLATILES (UG/KG)
2-BUTANONE 2800000 4000 4000 59
ACETONE 6100000 6000 6000 610  J
BENZENE 1100 2000 2000 3  J
ETHYLBENZENE 5700 40000 40000 3  J
ISOPROPYLBENZENE 220000 10  J
M+P-XYLENES 400000 12  J
METHYL CYCLOHEXANE 6  J
METHYLENE CHLORIDE 11000 100 54
O-XYLENE 530000 400000 22
TOLUENE 500000 30000 5  J
TOTAL XYLENES 60000 300000 400000 34  J
PESTICIDES/PCBS (UG/KG)

AROCLOR-1248 220 23  U
AROCLOR-1260 220 23  U
TOTAL AROCLOR 220 2000 23  UJ
PETROLEUM 
HYDROCARBONS (UG/KG)
TPH (C09-C36) 1000000 1,000,000 590
Notes:
The VOC sample was not collected per the QAPP, but as a grab sample in a 8-oz jar 
with no headspace.  Therefore the results may be biased low.
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TABLE 3-6
SEDIMENT ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 4

SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
CRITERIA PAL*
VOLATILES (UG/KG)
2-BUTANONE 110  UJ 120  J 210  UJ 50  J 160  UJ 83.5  J 180  UJ 140  UJ 100  UJ 50  J 88  UJ 70  UJ
ACETONE 110  UJ 810  J 210  UJ 330  J 73  J 535  J 180  UJ 140  UJ 210  J 210  J 88  UJ 70  UJ
SEMIVOLATILES (UG/KG)
2-METHYLNAPHTHALENE 42  UJ 4.65  J 5.9  J 25  UJ 21  UJ 31.5  UJ 42  UJ 21  UJ 21  UJ 3.7  J 5.4  J 21  UJ
ACENAPHTHENE 42  UJ 13  J 6.1  J 25  UJ 21  UJ 31.5  UJ 42  UJ 21  UJ 21  UJ 26  UJ 16  J 21  UJ
ACENAPHTHYLENE 9.2  J 14  J 18  J 25  U 20  J 31.5  UJ 42  U 6.4  J 21  U 13  J 26  J 13  J
ANTHRACENE 57 42  UJ 30 31 25  U 27 16  J 42  U 17  J 21  U 35 23 21  U
BENZALDEHYDE 790  J 725  J 1100  J 830  J 3800  J 385  J 3800  J 370  J 890  J 1400  J 490  J 1100  J
BENZO(A)ANTHRACENE 110 62  J 125 160 25  U 100 31.5  UJ 42  U 43  J 100 110 120 57
BENZO(A)PYRENE 150 64  J 125 170 25  U 93 31.5  UJ 42  U 38  J 110 88 150  J 86  J
BENZO(B)FLUORANTHENE 190  J 250 340 25  U 180 59.5  J 88 100  J 200 170 300 170  J
BENZO(G,H,I)PERYLENE 37  J 63 98 25  U 21  U 31.5  UJ 42  U 21  UJ 54 26  U 76  J 21  UJ
BENZO(K)FLUORANTHENE 34  J 78.5 84 25  U 74 17.5  J 25  J 22  J 77 61 70 52  J
CHRYSENE 170 92  J 125 200 25  U 110 31.5  UJ 42  U 59  J 89 120 130  J 45
DIBENZO(A,H)ANTHRACEN
E

33 42  UJ 21  J 35 25  U 21  U 31.5  UJ 42  U 21  UJ 18  J 26  U 27 21  UJ

FLUORANTHENE 420 64  J 315 350 14  J 260 66.5  J 96 130  J 200 320 300 210
FLUORENE 77 7.0  J 9.2  J 11  J 25  UJ 9.1  J 31.5  UJ 42  UJ 4.1  J 21  UJ 26  UJ 14  J 21  UJ
INDENO(1,2,3-CD)PYRENE 72  J 120 170 25  U 21  U 75.25  J 42  U 21  UJ 100 26  U 150 21  UJ
NAPHTHALENE 180 42  UJ 4.1  J 4.5  J 25  UJ 2.6  J 31.5  UJ 42  UJ 21  UJ 2.8  J 3.9  J 4.7  J 3.0  J
PHENANTHRENE 200 60  J 145 180 6.9  J 110 21.5  J 42  U 48  J 100 140 140 84
PYRENE 200 160  J 235 350 13  J 190 85  J 130 120  J 240 260 350 200

W5209595F
 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO 407



TABLE 3-6
SEDIMENT ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 4

SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
CRITERIA PAL*
PESTICIDES/PCBS (UG/KG)
4,4'-DDD 4.9 12  J 6.7  J 15  J 8.2  U 41  J 5.2  J 6.9  U 7.5  J 5.2  J 5.0  J 7.0  U 7.0  U
4,4'-DDE 3.2 61  J 135  J 280  J 9.4  J 210  J 18.5  J 120  J 48  J 34  J 45  J 190  J 210  J
4,4'-DDT 4.2 65 56.5 130 5.0  J 150 42.5 160 53 55 69 270 260
ALPHA-CHLORDANE 3.2 3.5  U 3.55  U 3.6  U 4.2  U 3.6  U 3.6  U 5.2 3.6  U 3.6  U 4.4  U 3.6  U 3.6  U
BETA-BHC 3.5  U 3.4  J 3.6  U 4.2  U 3.6  UJ 2.8  J 3.6  UJ 1.8  J 3.6  UJ 4.4  UJ 3.6  UJ 7.4  J
DELTA-BHC 2.3  J 3.55  UJ 3.6  UJ 4.2  UJ 3.6  UJ 2.5  J 6.1  J 3.6  UJ 3.3  J 3.7  J 4.4  J 2.4  J
DIELDRIN 1.9 6.9  U 4  J 5.0  J 8.2  U 4.2  J 6  J 6.9  U 7.0  U 7.9  J 7.5  J 8.0  J 8.0  J
ENDOSULFAN II 19 9.2 6.9  U 8.2  U 19  J 6.15  J 6.9  U 10  J 7.0  U 8.5  U 18  J 7.0  U
GAMMA-BHC (LINDANE) 2.4 2.4  J 3.55  U 3.6  U 4.2  U 2.1  J 1.7  J 4.5  J 3.6  UJ 2.0  J 2.6  J 3.6  UJ 2.2  J
GAMMA-CHLORDANE 3.24 2.7  J 1.8  J 3.6  U 4.2  U 3.1  J 2  J 11  J 1.8  J 3.6  U 2.6  J 3.6  U 3.0  J
METALS (MG/KG)
ALUMINUM 3260 2945 3210 1860 2500 1655 1800 1480 1610 1620 1810 1580
ARSENIC 33 5.1  J 4.8  J 3.3  J 4.4  J 3.2  J 3.45  J 2.5  J 4.6  J 2.7  J 3.3  J 2.1  J 1.6  J
BARIUM 80.9  J 66.65  J 126  J 94.8  J 93.2  J 82.5  J 66.8  J 59.3  J 62.6  J 43.0  J 40.6  J 42.9  J
BERYLLIUM 4.6  J 2.5  J 2.1  J 1.1  J 1.1  J 0.765  J 1.0  J 0.78  J 0.62  J 0.48  J 0.64  J 0.48  J
CADMIUM 5 1.8 0.905  J 0.71  J 0.70  J 0.50  J 0.48  J 0.81  J 0.63  J 0.54  J 0.36  J 0.25  J 0.24  J
CALCIUM 6280 7220 13300 10800 14600 12450 6830 6750 7980 6140 5010 3340
CHROMIUM 110 5.2  J 4.35  J 6.3  J 4.2  J 3.7  J 3.1  J 3.6  J 4.8  J 2.8  J 2.9  J 4.0  J 2.8  J
COBALT 1.0  J 1.15  J 1.7  J 2.6  J 1.3  J 1.2  J 0.83  J 0.66  J 0.77  J 0.83  J 0.57  J 0.57  J
COPPER 150 137  J 18.15  J 24.5  J 15.3  J 25.4  J 12.5  J 25.4  J 23.4  J 17.6  J 15.2  J 14.3  J 11.9  J
IRON 7610 3485 3920 7710 3070 4770 5730 8860 4010 2680 2210 3890
LEAD 130 70.6  J 54.55  J 76.1  J 12.5  J 50.9  J 11.35  J 44.3  J 30.9  J 50.2  J 30.8  J 55.5  J 68.1  J
MAGNESIUM 542  J 718  J 1070  J 804  J 1020  J 877  J 542  J 529  J 681  J 638  J 566  J 429  J
MANGANESE 53.6 14.05 44.1 22.4 13.8 16.7 23.3 31.0 21.3 11.7 16.6 15.3
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TABLE 3-6
SEDIMENT ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 OF 4

SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
CRITERIA PAL*
MERCURY 0.18 0.41  J 0.43  J 0.40  J 0.13  J 0.38  J 0.225  J 0.41  J 0.28  J 0.37  J 0.39  J 0.49  J 0.37  J
NICKEL 49 5.9  J 3.9  J 4.7  J 4.3  J 3.8  J 3.3  J 3.6  J 3.4  J 2.9  J 3.1  J 3.3  J 2.7  J
POTASSIUM 205  J 322  J 300  J 122  J 278  J 163  J 235  J 166  J 265  J 328  J 277  J 284  J
SELENIUM 5.0 5.1 4.0 1.5  U 2.6 2.1 3.6 2.1 2.0 1.9 2.2 2.4
SILVER 0.31  J 0.36  J 0.54  J 0.27  J 0.80  J 0.185  J 0.38  J 0.41  J 0.31  J 0.30  J 0.40  J 0.29  J
SODIUM 572  J 889.5  J 1160  J 1020  J 786  J 769  J 674  J 514  J 721  J 701  J 574  J 461  J
THALLIUM 0.09  U 0.09  U 0.09  U 0.09  U 0.10  U 0.09  U 0.09  U 0.08  UJ 0.10  U 0.08  U 0.12  J 0.10  U
VANADIUM 16.6  J 25.8  J 19.0  J 22.4  J 23.4  J 17.2  J 17.7  J 21.5  J 14.9  J 17.8  J 19.6  J 12.7  J
ZINC 460 68.5 15.3 26.8 19.8 14.6 14.55 26.8 17.0 16.4 22.7 12.5 12.3
DIOXINS/FURANS (NG/KG)
1,2,3,4,6,7,8,9-OCDD 574 492 810 65.1 1240 144 443  J 343  J 341 399 560 64.1
1,2,3,4,6,7,8,9-OCDF 32.9  J 45.7 63.5 2.87  J 31.3 5.04  J 21.8 22.4  J 28.4 33.3 66.6 6.72  J
1,2,3,4,6,7,8-HPCDD 73.6 73.5 130 6.68  J 101 13  J 54 49.3  J 44.1 59.7 92.2 9.67
1,2,3,4,6,7,8-HPCDF 23.2 37.8 51.4 1.97  U 25.2 3.48  J 17 19.7  J 23 28.4 59.2 5.64
1,2,3,4,7,8,9-HPCDF 2.23  U 2.59  J 3.88  J 1.97  U 1.83  J 1.68  U 1.63  J 1.62  J 1.51  J 2.32  J 4.03  J 0.556  J
1,2,3,4,7,8-HXCDD 2.76  J 3.3  J 4.83  J 1.48  U 3.3  J 1.27  U 2.22  J 1.48  J 1.91  J 3.77  J 5.05  J 0.612  J
1,2,3,4,7,8-HXCDF 7.06  J 10.7  J 15.1 1.69  U 7  J 1.44  U 4.63  J 5.59  J 6.87  J 7.25  J 17.4 1.9  J
1,2,3,6,7,8-HXCDD 4.53  J 5.87  J 9.82  J 1.45  U 5.36  J 1.24  U 3.06  J 3.16  J 3.39  J 5.38  J 8.61  J 0.931  J
1,2,3,6,7,8-HXCDF 4.82  J 7.24  J 9.18  J 0.482  U 4.85  J 0.661  J 3.71  J 3.99  J 4.57  J 5.8  J 12.2 1.33  J
1,2,3,7,8,9-HXCDD 4.64  J 5.4  J 8  J 0.93  U 8.2  J 0.95  J 3.49  J 3.26  J 3.25  J 5.68  J 8.36  J 0.956  J
1,2,3,7,8,9-HXCDF 1.88  J 1.8  J 1.49  J 1.05  U 0.893  J 0.896  U 0.632  J 1.49  J 0.796  J 0.727  J 1.57  J 0.431  J
1,2,3,7,8-PECDD 2.21  J 3.26  J 5.3  J 0.974  U 3.85  J 0.833  U 2.59  J 1.37  J 2.2  J 3.2  J 4.02  J 0.242  U
1,2,3,7,8-PECDF 4.62  J 6.2  J 7.29  J 1.12  U 4.02  J 0.954  U 2.9  J 3.22  J 4.07  J 4.5  J 10.1  J 1.02  J
2,3,4,6,7,8-HXCDF 5.78  J 9.95  J 11 1.08  U 5.81  J 0.924  U 4.18  J 4.67  J 5.89  J 6.72  J 14.5 1.57  J
2,3,4,7,8-PECDF 8.21  J 14.4 16.4 1.12  U 9.06  J 1.11  J 8.04  J 3.74  J 8.72  J 9.66  J 19.6 1.96  J

W5209595F
 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO 407



TABLE 3-6
SEDIMENT ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 OF 4

SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
CRITERIA PAL*
2,3,7,8-TCDD 0.472  U 0.976  J 2.43 0.418  U 0.765  J 0.357  U 0.22  U 1.57  UJ 0.235  U 0.248  U 0.698  J 0.104  U
2,3,7,8-TCDF 7.36 5.74 12.1 1.23  U 4.93 1.54  UJ 3.38 4.43 2.93 2.6 5.02 0.685  J
TOTAL HPCDD 146 150 258 13.8 232 25.8 105 103  J 91.4 121 189  J 20.8
TOTAL HPCDF 41.7 57 84.6 17.5  U 35.7 4.86 25.5 31.6  J 34.9 44.6 86.3 8.17
TOTAL HXCDD 85.4 91.6  J 127  J 2.81 80.9 15.4 66.9 42.5  J 54 82.6  J 126 12.1
TOTAL HXCDF 69.5 103  J 128  J 3.23  J 65.4  J 7.46  J 47.8  J 38.2  J 60.6  J 71.8  J 157  J 15.8
TOTAL PECDD 41.7  J 63  J 85.7  J 1.38 46  J 8.92  J 54.7  J 32.7  J 42  J 59.7  J 87.7  J 7.25  J
TOTAL PECDF 99.8  J 170  J 213  J 4.56 112  J 12.6 94.5  J 67.7  J 111  J 122  J 239  J 27.5  J
TOTAL TCDD 140 65.4  J 82.6  J 7.23  J 58.2  J 35.2  J 118  J 54.3  J 66.5  J 61.8  J 99.4 9.53
TOTAL TCDF 381 242  J 331  J 18.2 191  J 57.4  J 253  J 161  J 181  J 148  J 317 34.3  DPE
* PAL - project action level
Note: Additional sediment samples associated with electrical equipment debris found onsite were collected and analyzed for PCBs only.  These samples are presented in Table 
3-4.
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TABLE 3-7
CHEMICALS IN SEDIMENT -  DECISION STEPS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2

SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

2-BUTANONE 58 330 110  UJ 120  J 210  UJ 50  J 160  UJ 83.5  J 180  UJ 140  UJ 100  UJ 50  J 88  UJ 70  UJ
ACETONE 550 416.84 110  UJ 810  J 210  UJ 330  J 73  J 535  J 180  UJ 140  UJ 210  J 210  J 88  UJ 70  UJ

2-METHYLNAPHTHALENE 42  UJ 4.65  J 5.9  J 25  UJ 21  UJ 31.5  UJ 42  UJ 21  UJ 21  UJ 3.7  J 5.4  J 21  UJ
ACENAPHTHENE 83 42  UJ 13  J 6.1  J 25  UJ 21  UJ 31.5  UJ 42  UJ 21  UJ 21  UJ 26  UJ 16  J 21  UJ
ACENAPHTHYLENE 257.92 9.2  J 14  J 18  J 25  U 20  J 31.5  UJ 42  U 6.4  J 21  U 13  J 26  J 13  J
ANTHRACENE 435.6 57 42  UJ 30 31 25  U 27 16  J 42  U 17  J 21  U 35 23 21  U
BENZALDEHYDE 790  J 725  J 1100  J 830  J 3800  J 385  J 3800  J 370  J 890  J 1400  J 490  J 1100  J
BENZO(A)ANTHRACENE 63 J 1400 110 62  J 125 160 25  U 100 31.5  UJ 42  U 43  J 100 110 120 57
BENZO(A)PYRENE 53 J 3446.52 150 64  J 125 170 25  U 93 31.5  UJ 42  U 38  J 110 88 150  J 86  J
BENZO(B)FLUORANTHENE 690J 2000 190  J 250 340 25  U 180 59.5  J 88 100  J 200 170 300 170  J
BENZO(G,H,I)PERYLENE 374.77 37  J 63 98 25  U 21  U 31.5  UJ 42  U 21  UJ 54 26  U 76  J 21  UJ
BENZO(K)FLUORANTHENE 66 J 1100 34  J 78.5 84 25  U 74 17.5  J 25  J 22  J 77 61 70 52  J
CHRYSENE 780 J 1700 170 92  J 125 200 25  U 110 31.5  UJ 42  U 59  J 89 120 130  J 45
DIBENZO(A,H)ANTHRACEN
E

190 33 42  UJ 21  J 35 25  U 21  U 31.5  UJ 42  U 21  UJ 18  J 26  U 27 21  UJ

FLUORANTHENE 1100 J 3000 420 64  J 315 350 14  J 260 66.5  J 96 130  J 200 320 300 210
FLUORENE 130 77 7.0  J 9.2  J 11  J 25  UJ 9.1  J 31.5  UJ 42  UJ 4.1  J 21  UJ 26  UJ 14  J 21  UJ
INDENO(1,2,3-CD)PYRENE 38 J 490 72  J 120 170 25  U 21  U 75.25  J 42  U 21  UJ 100 26  U 150 21  UJ
NAPHTHALENE 180 42  UJ 4.1  J 4.5  J 25  UJ 2.6  J 31.5  UJ 42  UJ 21  UJ 2.8  J 3.9  J 4.7  J 3.0  J
PHENANTHRENE 620 J 1400 200 60  J 145 180 6.9  J 110 21.5  J 42  U 48  J 100 140 140 84
PYRENE 1100 J 2300 200 160  J 235 350 13  J 190 85  J 130 120  J 240 260 350 200

4,4'-DDD 81 730 12  J 6.7  J 15  J 8.2  U 41  J 5.2  J 6.9  U 7.5  J 5.2  J 5.0  J 7.0  U 7.0  U
4,4'-DDE 400 J 234.28 61  J 135  J 280  J 9.4  J 210  J 18.5  J 120  J 48  J 34  J 45  J 190  J 210  J
4,4'-DDT 140 J 290 65 56.5 130 5.0  J 150 42.5 160 53 55 69 270 260
ALPHA-CHLORDANE 12 3.5  U 3.55  U 3.6  U 4.2  U 3.6  U 3.6  U 5.2 3.6  U 3.6  U 4.4  U 3.6  U 3.6  U
BETA-BHC 3.5  U 3.4  J 3.6  U 4.2  U 3.6  UJ 2.8  J 3.6  UJ 1.8  J 3.6  UJ 4.4  UJ 3.6  UJ 7.4  J
DELTA-BHC 2.3  J 3.55  UJ 3.6  UJ 4.2  UJ 3.6  UJ 2.5  J 6.1  J 3.6  UJ 3.3  J 3.7  J 4.4  J 2.4  J

RI Max. 
Conc. Bkg. Conc.

MassDEP 
Screening 

Benchmark
VOLATILES (UG/KG)

SEMIVOLATILES (UG/KG)

PESTICIDES/PCBS (UG/KG)
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TABLE 3-7
CHEMICALS IN SEDIMENT -  DECISION STEPS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2

SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

RI Max. 
Conc. Bkg. Conc.

MassDEP 
Screening 

Benchmark
DIELDRIN 57 17 1.9 6.9  U 4  J 5.0  J 8.2  U 4.2  J 6  J 6.9  U 7.0  U 7.9  J 7.5  J 8.0  J 8.0  J
ENDOSULFAN II 2.9 19 9.2 6.9  U 8.2  U 19  J 6.15  J 6.9  U 10  J 7.0  U 8.5  U 18  J 7.0  U
GAMMA-BHC (LINDANE) 2.4 2.4  J 3.55  U 3.6  U 4.2  U 2.1  J 1.7  J 4.5  J 3.6  UJ 2.0  J 2.6  J 3.6  UJ 2.2  J
GAMMA-CHLORDANE 5 14 2.7  J 1.8  J 3.6  U 4.2  U 3.1  J 2  J 11  J 1.8  J 3.6  U 2.6  J 3.6  U 3.0  J

ALUMINUM 4700J 8767.37 3260 2945 3210 1860 2500 1655 1800 1480 1610 1620 1810 1580
ARSENIC 6.5J 8.9 33 5.1  J 4.8  J 3.3  J 4.4  J 3.2  J 3.45  J 2.5  J 4.6  J 2.7  J 3.3  J 2.1  J 1.6  J
BARIUM 121 J 202.48 80.9  J 66.65  J 126  J 94.8  J 93.2  J 82.5  J 66.8  J 59.3  J 62.6  J 43.0  J 40.6  J 42.9  J
BERYLLIUM 4.4 J 0.46 4.6  J 2.5  J 2.1  J 1.1  J 1.1  J 0.765  J 1.0  J 0.78  J 0.62  J 0.48  J 0.64  J 0.48  J
CADMIUM 0.94J 1.95 5 1.8 0.905  J 0.71  J 0.70  J 0.50  J 0.48  J 0.81  J 0.63  J 0.54  J 0.36  J 0.25  J 0.24  J
CALCIUM 12600 J 13900 6280 7220 13300 10800 14600 12450 6830 6750 7980 6140 5010 3340
CHROMIUM 8.3J 11.92 110 5.2  J 4.35  J 6.3  J 4.2  J 3.7  J 3.1  J 3.6  J 4.8  J 2.8  J 2.9  J 4.0  J 2.8  J
COBALT ND 25.7 1.0  J 1.15  J 1.7  J 2.6  J 1.3  J 1.2  J 0.83  J 0.66  J 0.77  J 0.83  J 0.57  J 0.57  J
COPPER 35J 53.3 150 137  J 18.15  J 24.5  J 15.3  J 25.4  J 12.5  J 25.4  J 23.4  J 17.6  J 15.2  J 14.3  J 11.9  J
IRON 7500J 24000 7610 3485 3920 7710 3070 4770 5730 8860 4010 2680 2210 3890
LEAD 126 J 200.86 130 70.6  J 54.55  J 76.1  J 12.5  J 50.9  J 11.35  J 44.3  J 30.9  J 50.2  J 30.8  J 55.5  J 68.1  J
MAGNESIUM 710J 1683.03 542  J 718  J 1070  J 804  J 1020  J 877  J 542  J 529  J 681  J 638  J 566  J 429  J
MANGANESE 34J 3690 53.6 14.05 44.1 22.4 13.8 16.7 23.3 31.0 21.3 11.7 16.6 15.3
MERCURY 0.45J 0.28 0.18 0.41  J 0.43  J 0.40  J 0.13  J 0.38  J 0.225  J 0.41  J 0.28  J 0.37  J 0.39  J 0.49  J 0.37  J
NICKEL 7.4J 11.71 49 5.9  J 3.9  J 4.7  J 4.3  J 3.8  J 3.3  J 3.6  J 3.4  J 2.9  J 3.1  J 3.3  J 2.7  J
POTASSIUM 380J 603.24 205  J 322  J 300  J 122  J 278  J 163  J 235  J 166  J 265  J 328  J 277  J 284  J
SELENIUM 9.1 J 0.6675 5.0 5.1 4.0 1.5  U 2.6 2.1 3.6 2.1 2.0 1.9 2.2 2.4
SILVER ND 0.2 0.31  J 0.36  J 0.54  J 0.27  J 0.80  J 0.185  J 0.38  J 0.41  J 0.31  J 0.30  J 0.40  J 0.29  J
SODIUM 553 J 2180 572  J 889.5  J 1160  J 1020  J 786  J 769  J 674  J 514  J 721  J 701  J 574  J 461  J
THALLIUM 0.51J 0.09  U 0.09  U 0.09  U 0.09  U 0.10  U 0.09  U 0.09  U 0.08  UJ 0.10  U 0.08  U 0.12  J 0.10  U
VANADIUM 40J 38.18 16.6  J 25.8  J 19.0  J 22.4  J 23.4  J 17.2  J 17.7  J 21.5  J 14.9  J 17.8  J 19.6  J 12.7  J
ZINC 42J 549 460 68.5 15.3 26.8 19.8 14.6 14.55 26.8 17.0 16.4 22.7 12.5 12.3
Notes:

810  J  = Exceeds all of the decision tree screening criteria.  The decision tree is discussed in the WGL PDI (TtNUS, 2009).
References:

Background Concentrations- Stone and Webster, 2002.
MassDEP Screening Benchmark -MassDEP, 2006.

RI Maximum Sediment Detection - TtNUS, 2002.

METALS (MG/KG)
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TABLE 3-8
DIOXIN TEQ CALCULATIONS AND COMPARISON TO HUMAN RISK SCREENING CRITERIA

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, SOUTH WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2

DIOXINS/FURANS (NG/KG) TEF1 RSL 
(NG/KG)

Base 
Backgro
und 
(NG/KG)

WGL-SD-
SD101

TEQ2 TEQ3 WGL-SD-
SD102

TEQ2 TEQ3 WGL-SD-
SD103

TEQ2 TEQ3 WGL-SD-
SD104

TEQ2 TEQ3 WGL-SD-
SD105

TEQ2 TEQ3 WGL-SD-
SD106

TEQ2 TEQ3

1,2,3,4,6,7,8,9-OCDD 0.0003 574 0.1722 0.1722 492 0.1476 0.1476 810 0.243 0.243 65.1 0.01953 0.01953 1240 0.372 0.372 144 0.0432 0.0432
1,2,3,4,6,7,8,9-OCDF 0.0003 32.9 J 0.00987 0.00987 45.7 0.01371 0.01371 63.5 0.01905 0.01905 2.87 J 0.000861 0.000861 31.3 0.00939 0.00939 5.04 J 0.001512 0.001512
1,2,3,4,6,7,8-HPCDD 0.01 4.8 73.6 0.736 0.736 73.5 0.735 0.735 130 1.3 1.3 6.68 J 0.0668 0.0668 101 1.01 1.01 13 J 0.13 0.13
1,2,3,4,6,7,8-HPCDF 0.01 23.2 0.232 0.232 37.8 0.378 0.378 51.4 0.514 0.514 1.97 U 0.00985 0 25.2 0.252 0.252 3.48 J 0.0348 0.0348
1,2,3,4,7,8,9-HPCDF 0.01 2.23 U 0.01115 0 2.59 J 0.0259 0.0259 3.88 J 0.0388 0.0388 1.97 U 0.00985 0 1.83 J 0.0183 0.0183 1.68 U 0.0084 0
1,2,3,4,7,8-HXCDD 0.1 2.76 J 0.276 0.276 3.3 J 0.33 0.33 4.83 J 0.483 0.483 1.48 U 0.074 0 3.3 J 0.33 0.33 1.27 U 0.0635 0
1,2,3,4,7,8-HXCDF 0.1 7.06 J 0.706 0.706 10.7 J 1.07 1.07 15.1 1.51 1.51 1.69 U 0.0845 0 7 J 0.7 0.7 1.44 U 0.072 0
1,2,3,6,7,8-HXCDD 0.1 4.53 J 0.453 0.453 5.87 J 0.587 0.587 9.82 J 0.982 0.982 1.45 U 0.0725 0 5.36 J 0.536 0.536 1.24 U 0.062 0
1,2,3,6,7,8-HXCDF 0.1 4.82 J 0.482 0.482 7.24 J 0.724 0.724 9.18 J 0.918 0.918 0.482 U 0.0241 0 4.85 J 0.485 0.485 0.661 J 0.0661 0.0661
1,2,3,7,8,9-HXCDD 0.1 4.64 J 0.464 0.464 5.4 J 0.54 0.54 8 J 0.8 0.8 0.93 U 0.0465 0 8.2 J 0.82 0.82 0.95 J 0.095 0.095
1,2,3,7,8,9-HXCDF 0.1 1.88 J 0.188 0.188 1.8 J 0.18 0.18 1.49 J 0.149 0.149 1.05 U 0.0525 0 0.893 J 0.0893 0.0893 0.896 U 0.0448 0
1,2,3,7,8-PECDD 1 2.21 J 2.21 2.21 3.26 J 3.26 3.26 5.3 J 5.3 5.3 0.974 U 0.487 0 3.85 J 3.85 3.85 0.833 U 0.4165 0
1,2,3,7,8-PECDF 0.03 4.62 J 0.1386 0.1386 6.2 J 0.186 0.186 7.29 J 0.2187 0.2187 1.12 U 0.0168 0 4.02 J 0.1206 0.1206 0.954 U 0.01431 0
2,3,4,6,7,8-HXCDF 0.1 5.78 J 0.578 0.578 9.95 J 0.995 0.995 11 1.1 1.1 1.08 U 0.054 0 5.81 J 0.581 0.581 0.924 U 0.0462 0
2,3,4,7,8-PECDF 0.3 8.21 J 2.463 2.463 14.4 4.32 4.32 16.4 4.92 4.92 1.12 U 0.168 0 9.06 J 2.718 2.718 1.11 J 0.333 0.333
2,3,7,8-TCDD 1 0.472 U 0.236 0 0.976 J 0.976 0.976 2.43 2.43 2.43 0.418 U 0.209 0 0.765 J 0.765 0.765 0.357 U 0.1785 0
2,3,7,8-TCDF 0.1 7.36 0.736 0.736 5.74 0.574 0.574 12.1 1.21 1.21 1.23 U 0.0615 0 4.93 0.493 0.493 1.54 UJ 0.077 0
Total of TEQ 4.5 10.09 9.84 15.04 15.04 22.14 22.14 1.46 0.09 13.15 13.15 1.69 0.70
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TABLE 3-8
DIOXIN TEQ CALCULATIONS AND COMPARISON TO HUMAN RISK SCREENING CRITERIA

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, SOUTH WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2

DIOXINS/FURANS (NG/KG) TEF1 RSL 
(NG/KG)

Base 
Backgro
und 
(NG/KG)

1,2,3,4,6,7,8,9-OCDD 0.0003
1,2,3,4,6,7,8,9-OCDF 0.0003
1,2,3,4,6,7,8-HPCDD 0.01 4.8
1,2,3,4,6,7,8-HPCDF 0.01
1,2,3,4,7,8,9-HPCDF 0.01
1,2,3,4,7,8-HXCDD 0.1
1,2,3,4,7,8-HXCDF 0.1
1,2,3,6,7,8-HXCDD 0.1
1,2,3,6,7,8-HXCDF 0.1
1,2,3,7,8,9-HXCDD 0.1
1,2,3,7,8,9-HXCDF 0.1
1,2,3,7,8-PECDD 1
1,2,3,7,8-PECDF 0.03
2,3,4,6,7,8-HXCDF 0.1
2,3,4,7,8-PECDF 0.3
2,3,7,8-TCDD 1
2,3,7,8-TCDF 0.1
Total of TEQ 4.5

WGL-SD-
SD107

TEQ2 TEQ3 WGL-SD-
SD108

TEQ2 TEQ3 WGL-SD-
SD109

TEQ2 TEQ3 WGL-SD-
SD110

TEQ2 TEQ3 WGL-SD-
SD111

TEQ2 TEQ3 WGL-SD-
SD112

TEQ2 TEQ3

443 J 0.1329 0.1329 343 J 0.1029 0.1029 341 0.1023 0.1023 399 0.1197 0.1197 560 0.168 0.168 64.1 0.01923 0.01923
21.8 0.00654 0.00654 22.4 J 0.00672 0.00672 28.4 0.00852 0.00852 33.3 0.00999 0.00999 66.6 0.01998 0.01998 6.72 J 0.002016 0.002016

54 0.54 0.54 49.3 J 0.493 0.493 44.1 0.441 0.441 59.7 0.597 0.597 92.2 0.922 0.922 9.67 0.0967 0.0967
17 0.17 0.17 19.7 J 0.197 0.197 23 0.23 0.23 28.4 0.284 0.284 59.2 0.592 0.592 5.64 0.0564 0.0564

1.63 J 0.0163 0.0163 1.62 J 0.0162 0.0162 1.51 J 0.0151 0.0151 2.32 J 0.0232 0.0232 4.03 J 0.0403 0.0403 0.556 J 0.00556 0.00556
2.22 J 0.222 0.222 1.48 J 0.148 0.148 1.91 J 0.191 0.191 3.77 J 0.377 0.377 5.05 J 0.505 0.505 0.612 J 0.0612 0.0612
4.63 J 0.463 0.463 5.59 J 0.559 0.559 6.87 J 0.687 0.687 7.25 J 0.725 0.725 17.4 1.74 1.74 1.9 J 0.19 0.19
3.06 J 0.306 0.306 3.16 J 0.316 0.316 3.39 J 0.339 0.339 5.38 J 0.538 0.538 8.61 J 0.861 0.861 0.931 J 0.0931 0.0931
3.71 J 0.371 0.371 3.99 J 0.399 0.399 4.57 J 0.457 0.457 5.8 J 0.58 0.58 12.2 1.22 1.22 1.33 J 0.133 0.133
3.49 J 0.349 0.349 3.26 J 0.326 0.326 3.25 J 0.325 0.325 5.68 J 0.568 0.568 8.36 J 0.836 0.836 0.956 J 0.0956 0.0956

0.632 J 0.0632 0.0632 1.49 J 0.149 0.149 0.796 J 0.0796 0.0796 0.727 J 0.0727 0.0727 1.57 J 0.157 0.157 0.431 J 0.0431 0.0431
2.59 J 2.59 2.59 1.37 J 1.37 1.37 2.2 J 2.2 2.2 3.2 J 3.2 3.2 4.02 J 4.02 4.02 0.242 U 0.121 0
2.9 J 0.087 0.087 3.22 J 0.0966 0.0966 4.07 J 0.1221 0.1221 4.5 J 0.135 0.135 10.1 J 0.303 0.303 1.02 J 0.0306 0.0306

4.18 J 0.418 0.418 4.67 J 0.467 0.467 5.89 J 0.589 0.589 6.72 J 0.672 0.672 14.5 1.45 1.45 1.57 J 0.157 0.157
8.04 J 2.412 2.412 3.74 J 1.122 1.122 8.72 J 2.616 2.616 9.66 J 2.898 2.898 19.6 5.88 5.88 1.96 J 0.588 0.588
0.22 U 0.11 0.22 1.57 UJ 0.785 0 0.235 U 0.1175 0 0.248 U 0.124 0 0.698 J 0.698 0.698 0.104 U 0.052 0
3.38 0.338 0.338 4.43 0.443 0.443 2.93 0.293 0.293 2.6 0.26 0.26 5.02 0.502 0.502 0.685 J 0.0685 0.0685

8.59 8.70 7.00 6.21 8.81 8.70 11.18 11.06 19.91 19.91 1.81 1.64

Notes:

TEQ = Toxic Equivalent
NG/KG = nanograms per kilogram

2  TEQ is calculated assuming a "U" designation is present in the sample at 1/2 U
3  TEQ is calculated assuming a "U" designation is 0

13.15 bold indicates above human health risk screening criteria

1 TEFs = Toxic Equivalency Factor.  Reference: The 2005 World Health Organization Reevaluation of Human and 
mammalian Toxic Equivalency Factors for Dioxins and Dioxin-Like Compounds.  Toxicological Sciences , Volume 93, 
Number 2.  July 2006.  pp. 223-241.

RSL = EPA Regional Screening Levels (RSLs)- Oak Ridge National Laboratory (May, 2009) available online at 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm.  Values represent the risk-based 
soil screening level for residential land u
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TABLE 3-9
DIOXIN TEQ CALCULATIONS AND COMPARISON TO BIRD RISK SCREENING CRITERIA

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, SOUTH WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2

DIOXINS/FURANS 
(NG/KG)

TEF1 Eco Risk 
(NG/KG)

Base BKG 
(NG/KG)

WGL-SD-
SD101

TEQ2 TEQ3 WGL-SD-
SD102

TEQ2 TEQ3 WGL-SD-
SD103

TEQ2 TEQ3 WGL-SD-
SD104

TEQ2 TEQ3 WGL-SD-
SD105

TEQ2 TEQ3 WGL-SD-
SD106

TEQ2 TEQ3

1,2,3,4,6,7,8,9-OCDD 0.0001 574 0.0574 0.0574 492 0.0492 0.0492 810 0.081 0.081 65.1 0.00651 0.00651 1240 0.124 0.124 144 0.0144 0.0144
1,2,3,4,6,7,8,9-OCDF 0.0001 32.9 J 0.00329 0.00329 45.7 0.00457 0.00457 63.5 0.00635 0.00635 2.87 J 0.000287 0.000287 31.3 0.00313 0.00313 5.04 J 0.000504 0.000504
1,2,3,4,6,7,8-HPCDD 0.001 4.8 73.6 0.0736 0.0736 73.5 0.0735 0.0735 130 0.13 0.13 6.68 J 0.00668 0.00668 101 0.101 0.101 13 J 0.013 0.013
1,2,3,4,6,7,8-HPCDF 0.01 23.2 0.232 0.232 37.8 0.378 0.378 51.4 0.514 0.514 1.97 U 0.00985 0 25.2 0.252 0.252 3.48 J 0.0348 0.0348
1,2,3,4,7,8,9-HPCDF 0.01 2.23 U 0.01115 0 2.59 J 0.0259 0.0259 3.88 J 0.0388 0.0388 1.97 U 0.00985 0 1.83 J 0.0183 0.0183 1.68 U 0.0084 0
1,2,3,4,7,8-HXCDD 0.05 2.76 J 0.138 0.138 3.3 J 0.165 0.165 4.83 J 0.2415 0.2415 1.48 U 0.037 0 3.3 J 0.165 0.165 1.27 U 0.03175 0
1,2,3,4,7,8-HXCDF 0.1 7.06 J 0.706 0.706 10.7 J 1.07 1.07 15.1 1.51 1.51 1.69 U 0.0845 0 7 J 0.7 0.7 1.44 U 0.072 0
1,2,3,6,7,8-HXCDD 0.01 4.53 J 0.706 0.706 5.87 J 0.0587 0.0587 9.82 J 0.0982 0.0982 1.45 U 0.00725 0 5.36 J 0.0536 0.0536 1.24 U 0.0062 0
1,2,3,6,7,8-HXCDF 0.1 4.82 J 0.706 0.706 7.24 J 0.724 0.724 9.18 J 0.918 0.918 0.482 U 0.0241 0 4.85 J 0.485 0.485 0.661 J 0.0661 0.0661
1,2,3,7,8,9-HXCDD 0.1 4.64 J 0.706 0.706 5.4 J 0.54 0.54 8 J 0.8 0.8 0.93 U 0.0465 0 8.2 J 0.82 0.82 0.95 J 0.095 0.095
1,2,3,7,8,9-HXCDF 0.1 1.88 J 0.706 0.706 1.8 J 0.18 0.18 1.49 J 0.149 0.149 1.05 U 0.0525 0 0.893 J 0.0893 0.0893 0.896 U 0.0448 0
1,2,3,7,8-PECDD 1 2.21 J 0.706 0.706 3.26 J 3.26 3.26 5.3 J 5.3 5.3 0.974 U 0.487 0 3.85 J 3.85 3.85 0.833 U 0.4165 0
1,2,3,7,8-PECDF 0.1 4.62 J 0.706 0.706 6.2 J 0.62 0.62 7.29 J 0.729 0.729 1.12 U 0.056 0 4.02 J 0.402 0.402 0.954 U 0.0477 0
2,3,4,6,7,8-HXCDF 0.1 5.78 J 0.706 0.706 9.95 J 0.995 0.995 11 1.1 1.1 1.08 U 0.054 0 5.81 J 0.581 0.581 0.924 U 0.0462 0
2,3,4,7,8-PECDF 1 8.21 J 0.706 0.706 14.4 14.4 14.4 16.4 16.4 16.4 1.12 U 0.56 0 9.06 J 9.06 9.06 1.11 J 1.11 1.11
2,3,7,8-TCDD 1 0.472 U 0.236 0 0.976 J 0.976 0.976 2.43 2.43 2.43 0.418 U 0.209 0 0.765 J 0.765 0.765 0.357 U 0.1785 0
2,3,7,8-TCDF 1 7.36 7.36 7.36 5.74 5.74 5.74 12.1 12.1 12.1 1.23 U 0.615 0 4.93 4.93 4.93 1.54 UJ 0.77 0

Total TEQ 21 14.47 14.22 29.26 29.26 42.55 42.55 2.27 0.01 22.40 22.40 2.96 1.33
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TABLE 3-9
DIOXIN TEQ CALCULATIONS AND COMPARISON TO BIRD RISK SCREENING CRITERIA

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, SOUTH WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2

DIOXINS/FURANS 
(NG/KG)

TEF1 Eco Risk 
(NG/KG)

Base BKG 
(NG/KG)

1,2,3,4,6,7,8,9-OCDD 0.0001
1,2,3,4,6,7,8,9-OCDF 0.0001
1,2,3,4,6,7,8-HPCDD 0.001 4.8
1,2,3,4,6,7,8-HPCDF 0.01
1,2,3,4,7,8,9-HPCDF 0.01
1,2,3,4,7,8-HXCDD 0.05
1,2,3,4,7,8-HXCDF 0.1
1,2,3,6,7,8-HXCDD 0.01
1,2,3,6,7,8-HXCDF 0.1
1,2,3,7,8,9-HXCDD 0.1
1,2,3,7,8,9-HXCDF 0.1
1,2,3,7,8-PECDD 1
1,2,3,7,8-PECDF 0.1
2,3,4,6,7,8-HXCDF 0.1
2,3,4,7,8-PECDF 1
2,3,7,8-TCDD 1
2,3,7,8-TCDF 1

Total TEQ 21

WGL-SD-
SD107

TEQ2 TEQ3 WGL-SD-
SD108

TEQ2 TEQ3 WGL-SD-
SD109

TEQ2 TEQ3 WGL-SD-
SD110

TEQ2 TEQ3 WGL-SD-
SD111

TEQ2 TEQ3 WGL-SD-
SD112

TEQ2 TEQ3

443 J 0.0443 0.0443 343 J 0.0343 0.0343 341 0.0341 0.0341 399 0.0399 0.0399 560 0.056 0.056 64.1 0.00641 0.00641
21.8 0.00218 0.00218 22.4 J 0.00224 0.00224 28.4 0.00284 0.00284 33.3 0.00333 0.00333 66.6 0.00666 0.00666 6.72 J 0.000672 0.000672

54 0.054 0.054 49.3 J 0.0493 0.0493 44.1 0.0441 0.0441 59.7 0.0597 0.0597 92.2 0.0922 0.0922 9.67 0.00967 0.00967
17 0.17 0.17 19.7 J 0.197 0.197 23 0.23 0.23 28.4 0.284 0.284 59.2 0.592 0.592 5.64 0.0564 0.0564

1.63 J 0.0163 0.0163 1.62 J 0.0162 0.0162 1.51 J 0.0151 0.0151 2.32 J 0.0232 0.0232 4.03 J 0.0403 0.0403 0.556 J 0.00556 0.00556
2.22 J 0.111 0.111 1.48 J 0.074 0.074 1.91 J 0.0955 0.0955 3.77 J 0.1885 0.1885 5.05 J 0.2525 0.2525 0.612 J 0.0306 0.0306
4.63 J 0.463 0.463 5.59 J 0.559 0.559 6.87 J 0.687 0.687 7.25 J 0.725 0.725 17.4 1.74 1.74 1.9 J 0.19 0.19
3.06 J 0.0306 0.0306 3.16 J 0.0316 0.0316 3.39 J 0.0339 0.0339 5.38 J 0.0538 0.0538 8.61 J 0.0861 0.0861 0.931 J 0.00931 0.00931
3.71 J 0.371 0.371 3.99 J 0.399 0.399 4.57 J 0.457 0.457 5.8 J 0.58 0.58 12.2 1.22 1.22 1.33 J 0.133 0.133
3.49 J 0.349 0.349 3.26 J 0.326 0.326 3.25 J 0.325 0.325 5.68 J 0.568 0.568 8.36 J 0.836 0.836 0.956 J 0.0956 0.0956

0.632 J 0.0632 0.0632 1.49 J 0.149 0.149 0.796 J 0.0796 0.0796 0.727 J 0.0727 0.0727 1.57 J 0.157 0.157 0.431 J 0.0431 0.0431
2.59 J 2.59 2.59 1.37 J 1.37 1.37 2.2 J 2.2 2.2 3.2 J 3.2 3.2 4.02 J 4.02 4.02 0.242 U 0.242 0.242
2.9 J 0.29 0.29 3.22 J 0.322 0.322 4.07 J 0.407 0.407 4.5 J 0.45 0.45 10.1 J 1.01 1.01 1.02 J 0.102 0.102

4.18 J 0.418 0.418 4.67 J 0.467 0.467 5.89 J 0.589 0.589 6.72 J 0.672 0.672 14.5 1.45 1.45 1.57 J 0.157 0.157
8.04 J 8.04 8.04 3.74 J 3.74 3.74 8.72 J 8.72 8.72 9.66 J 9.66 9.66 19.6 19.6 19.6 1.96 J 1.96 1.96
0.22 U 0.11 0 1.57 UJ 0.785 0 0.235 U 0.1175 0 0.248 U 0.124 0 0.698 J 0.698 0.698 0.104 U 0.052 0
3.38 3.38 3.38 4.43 4.43 4.43 2.93 2.93 2.93 2.6 2.6 2.6 5.02 5.02 5.02 0.685 J 0.685 0.685

16.50 16.39 12.95 12.17 16.97 16.85 19.30 19.18 36.88 36.88 3.78 3.73

Notes:

TEQ = Toxic Equivalent
NG/KG = nanograms per kilogram

2  TEQ is calculated assuming a "U" designation is present in the sample at 1/2 U
3  TEQ is calculated assuming a "U" designation is 0

22.40 bold indicates Total TEQ greater than ecological risk screening criteria
13 highlight indicates concentration greater than assigned base background concentration

Eco Risk = literature value for ecological risk screening criteria.  Reference:  USEPA (U.S. Environmental 
Protection Agency), 1993.  Interim Report on Data and Methods for Assessment of 2,3,7,8-Tetrachlorodibenzo-p-
dioxin Risks to Aquatic Life and Associ

1TEFs = Toxic Equivalency Factor.  Reference: Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs for Humans 
and Wildlife.  Environmental Health Perspectives, Volume 106, Number 12.  December 1998.  pp. 775-791.
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TABLE 3-10
DIOXIN TEQ CALCULATIONS AND COMPARISON TO MAMMAL RISK SCREENING CRITERIA

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, SOUTH WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2

DIOXINS/FURANS (NG/KG) TEF1 Eco Risk 
Std 
(NG/KG)

Base 
Backgrou
nd 
(NG/KG)

WGL-SD-
SD101

TEQ2 TEQ3 WGL-SD-
SD102

TEQ2 TEQ3 WGL-SD-
SD103

TEQ2 TEQ3 WGL-SD-
SD104

TEQ2 TEQ3 WGL-SD-
SD105

TEQ2 TEQ3 WGL-SD-
SD106

TEQ2 TEQ3

1,2,3,4,6,7,8,9-OCDD 0.0003 574 0.1722 0.1722 492 0.1476 0.1476 810 0.243 0.243 65.1 0.01953 0.01953 1240 0.372 0.372 144 0.0432 0.0144
1,2,3,4,6,7,8,9-OCDF 0.0003 32.9 J 0.00987 0.00987 45.7 0.01371 0.01371 63.5 0.01905 0.01905 2.87 J 0.000861 0.000861 31.3 0.00939 0.00939 5.04 J 0.001512 0.000504
1,2,3,4,6,7,8-HPCDD 0.01 4.8 73.6 0.736 0.736 73.5 0.735 0.735 130 1.3 1.3 6.68 J 0.0668 0.0668 101 1.01 1.01 13 J 0.13 0.13
1,2,3,4,6,7,8-HPCDF 0.01 23.2 0.232 0.232 37.8 0.378 0.378 51.4 0.514 0.514 1.97 U 0.00985 0 25.2 0.252 0.252 3.48 J 0.0348 0.348
1,2,3,4,7,8,9-HPCDF 0.01 2.23 U 0.01115 0 2.59 J 0.0259 0.0259 3.88 J 0.0388 0.0388 1.97 U 0.00985 0 1.83 J 0.0183 0.0183 1.68 U 0.0084 0
1,2,3,4,7,8-HXCDD 0.1 2.76 J 0.276 0.276 3.3 J 0.33 0.33 4.83 J 0.483 0.483 1.48 U 0.074 0 3.3 J 0.33 0.33 1.27 U 0.0635 0
1,2,3,4,7,8-HXCDF 0.1 7.06 J 0.706 0.706 10.7 J 1.07 1.07 15.1 1.51 1.51 1.69 U 0.0845 0 7 J 0.7 0.7 1.44 U 0.072 0
1,2,3,6,7,8-HXCDD 0.1 4.53 J 0.453 0.453 5.87 J 0.587 0.587 9.82 J 0.982 0.982 1.45 U 0.0725 0 5.36 J 0.536 0.536 1.24 U 0.062 0
1,2,3,6,7,8-HXCDF 0.1 4.82 J 0.482 0.482 7.24 J 0.724 0.724 9.18 J 0.918 0.918 0.482 U 0.0241 0 4.85 J 0.485 0.485 0.661 J 0.0661 0.0661
1,2,3,7,8,9-HXCDD 0.1 4.64 J 0.464 0.464 5.4 J 0.54 0.54 8 J 0.8 0.8 0.93 U 0.0465 0 8.2 J 0.82 0.82 0.95 J 0.095 0.095
1,2,3,7,8,9-HXCDF 0.1 1.88 J 0.188 0.188 1.8 J 0.18 0.18 1.49 J 0.149 0.149 1.05 U 0.0525 0 0.893 J 0.0893 0.0893 0.896 U 0.0448 0
1,2,3,7,8-PECDD 1 2.21 J 2.21 2.21 3.26 J 3.26 3.26 5.3 J 5.3 5.3 0.974 U 0.487 0 3.85 J 3.85 3.85 0.833 U 0.4165 0
1,2,3,7,8-PECDF 0.03 4.62 J 0.1386 0.1386 6.2 J 0.186 0.186 7.29 J 0.2187 0.2187 1.12 U 0.0168 0 4.02 J 0.1206 0.1206 0.954 U 0.01431 0
2,3,4,6,7,8-HXCDF 0.1 5.78 J 0.578 0.578 9.95 J 0.995 0.995 11 1.1 1.1 1.08 U 0.054 0 5.81 J 0.581 0.581 0.924 U 0.0462 0
2,3,4,7,8-PECDF 0.3 8.21 J 2.463 2.463 14.4 4.32 4.32 16.4 4.92 4.92 1.12 U 0.168 0 9.06 J 2.718 2.718 1.11 J 0.333 0.555
2,3,7,8-TCDD 1 0.472 U 0.236 0 0.976 J 0.976 0.976 2.43 2.43 2.43 0.418 U 0.209 0 0.765 J 0.765 0.765 0.357 U 0.1785 0
2,3,7,8-TCDF 0.1 7.36 0.736 0.736 5.74 0.574 0.574 12.1 1.21 1.21 1.23 U 0.0615 0 4.93 0.493 0.493 1.54 UJ 0.077 0
Total of TEQ 2.5 82.112 10.09 9.84 15.04 15.04 22.14 22.14 1.46 0.09 13.15 13.15 1.69 1.21
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TABLE 3-10
DIOXIN TEQ CALCULATIONS AND COMPARISON TO MAMMAL RISK SCREENING CRITERIA

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, SOUTH WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2

DIOXINS/FURANS (NG/KG) TEF1 Eco Risk 
Std 
(NG/KG)

Base 
Backgrou
nd 
(NG/KG)

1,2,3,4,6,7,8,9-OCDD 0.0003
1,2,3,4,6,7,8,9-OCDF 0.0003
1,2,3,4,6,7,8-HPCDD 0.01 4.8
1,2,3,4,6,7,8-HPCDF 0.01
1,2,3,4,7,8,9-HPCDF 0.01
1,2,3,4,7,8-HXCDD 0.1
1,2,3,4,7,8-HXCDF 0.1
1,2,3,6,7,8-HXCDD 0.1
1,2,3,6,7,8-HXCDF 0.1
1,2,3,7,8,9-HXCDD 0.1
1,2,3,7,8,9-HXCDF 0.1
1,2,3,7,8-PECDD 1
1,2,3,7,8-PECDF 0.03
2,3,4,6,7,8-HXCDF 0.1
2,3,4,7,8-PECDF 0.3
2,3,7,8-TCDD 1
2,3,7,8-TCDF 0.1
Total of TEQ 2.5

WGL-SD-
SD107

TEQ2 TEQ3 WGL-SD-
SD108

TEQ2 TEQ3 WGL-SD-
SD109

TEQ2 TEQ3 WGL-SD-
SD110

TEQ2 TEQ3 WGL-SD-
SD111

TEQ2 TEQ3 WGL-SD-
SD112

TEQ2 TEQ3

443 J 0.1329 0.1329 343 J 0.1029 0.1029 341 0.1023 0.1023 399 0.1197 0.1197 560 0.168 0.168 64.1 0.01923 0.01923
21.8 0.00654 0.00654 22.4 J 0.00672 0.00672 28.4 0.00852 0.00852 33.3 0.00999 0.00999 66.6 0.01998 0.01998 6.72 J 0.002016 0.002016

54 0.54 0.54 49.3 J 0.493 0.493 44.1 0.441 0.441 59.7 0.597 0.597 92.2 0.922 0.922 9.67 0.0967 0.0967
17 0.17 0.17 19.7 J 0.197 0.197 23 0.23 0.23 28.4 0.284 0.284 59.2 0.592 0.592 5.64 0.0564 0.0564

1.63 J 0.0163 0.0163 1.62 J 0.0162 0.0162 1.51 J 0.0151 0.0151 2.32 J 0.0232 0.0232 4.03 J 0.0403 0.0403 0.556 J 0.00556 0.00556
2.22 J 0.222 0.222 1.48 J 0.148 0.148 1.91 J 0.191 0.191 3.77 J 0.377 0.377 5.05 J 0.505 0.505 0.612 J 0.0612 0.0612
4.63 J 0.463 0.463 5.59 J 0.559 0.559 6.87 J 0.687 0.687 7.25 J 0.725 0.725 17.4 1.74 1.74 1.9 J 0.19 0.19
3.06 J 0.306 0.306 3.16 J 0.316 0.316 3.39 J 0.339 0.339 5.38 J 0.538 0.538 8.61 J 0.861 0.861 0.931 J 0.0931 0.0931
3.71 J 0.371 0.371 3.99 J 0.399 0.399 4.57 J 0.457 0.457 5.8 J 0.58 0.58 12.2 1.22 1.22 1.33 J 0.133 0.133
3.49 J 0.349 0.349 3.26 J 0.326 0.326 3.25 J 0.325 0.325 5.68 J 0.568 0.568 8.36 J 0.836 0.836 0.956 J 0.0956 0.0956

0.632 J 0.0632 0.0632 1.49 J 0.149 0.149 0.796 J 0.0796 0.0796 0.727 J 0.0727 0.0727 1.57 J 0.157 0.157 0.431 J 0.0431 0.0431
2.59 J 2.59 2.59 1.37 J 1.37 1.37 2.2 J 2.2 2.2 3.2 J 3.2 3.2 4.02 J 4.02 4.02 0.242 U 0.121 0
2.9 J 0.087 0.087 3.22 J 0.0966 0.0966 4.07 J 0.1221 0.1221 4.5 J 0.135 0.135 10.1 J 0.303 0.303 1.02 J 0.0306 0.0306

4.18 J 0.418 0.418 4.67 J 0.467 0.467 5.89 J 0.589 0.589 6.72 J 0.672 0.672 14.5 1.45 1.45 1.57 J 0.157 0.157
8.04 J 2.412 2.412 3.74 J 1.122 1.122 8.72 J 2.616 2.616 9.66 J 2.898 2.898 19.6 5.88 5.88 1.96 J 0.588 0.588
0.22 U 0.11 0 1.57 UJ 0.785 0 0.235 U 0.1175 0 0.248 U 0.124 0 0.698 J 0.698 0.698 0.104 U 0.052 0
3.38 0.338 0.338 4.43 0.443 0.443 2.93 0.293 0.293 2.6 0.26 0.26 5.02 0.502 0.502 0.685 J 0.0685 0.0685

8.59 8.48 7.00 6.21 8.81 8.70 11.18 11.06 19.91 19.91 1.81 1.64

Notes:

TEQ = Toxic Equivalent
NG/KG = nanograms per kilogram

2  TEQ is calculated assuming a "U" designation is present in the sample at 1/2 U
3  TEQ is calculated assuming a "U" designation is 0

22.40 bold indicates Total TEQ greater than ecological risk screening criteria

1TEFs = Toxic Equivalency Factor.  Reference: The 2005 World Health Organization Reevaluation of Human and 
mammalian Toxic Equivalency Factors for Dioxins and Dioxin-Like Compounds.  Toxicological Sciences , Volume 93, 
Number 2.  July 2006.  pp. 223-241.

Eco Risk = literature value for ecological risk screening criteria.  Reference:  USEPA (U.S. Environmental 
Protection Agency), 1993.  Interim Report on Data and Methods for Assessment of 2,3,7,8-Tetrachlorodibenzo-p-
dioxin Risks to Aquatic Life and Associ

W5209595F CTO 407



TABLE 3-11
DIOXIN TEQ CALCULATION AND COMPARISON TO FISH RISK SCREENING CRITERIA

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, SOUTH WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2

DIOXINS/FURANS (NG/KG) TEF1 Eco Risk 
(ng/Kg)

Base 
Background 
(NG/KG)

WGL-SD-
SD101

TEQ2 TEQ3 WGL-SD-
SD102

TEQ2 TEQ3 WGL-SD-
SD103

TEQ2 TEQ3 WGL-SD-
SD104

TEQ2 TEQ3 WGL-SD-
SD105

TEQ2 TEQ3 WGL-SD-
SD106

TEQ2 TEQ3 WGL-SD-
SD107

TEQ2 TEQ3

1,2,3,4,6,7,8,9-OCDD 0.0001 574 0.0574 0.0574 492 0.0492 0.0492 810 0.081 0.081 65.1 0.00651 0.00651 1240 0.124 0.124 144 0.0144 0.0144 443 J 0.0443 0.0443
1,2,3,4,6,7,8,9-OCDF 0.0001 32.9 J 0.00329 0.00329 45.7 0.00457 0.00457 63.5 0.00635 0.00635 2.87 J 0.000287 0.000287 31.3 0.00313 0.00313 5.04 J 0.000504 0.000504 21.8 0.00218 0.00218
1,2,3,4,6,7,8-HPCDD 0.001 4.8 73.6 0.0736 0.0736 73.5 0.0735 0.0735 130 0.13 0.13 6.68 J 0.00668 0.00668 101 0.101 0.101 13 J 0.013 0.013 54 0.054 0.054
1,2,3,4,6,7,8-HPCDF 0.01 23.2 0.232 0.232 37.8 0.378 0.378 51.4 0.514 0.514 1.97 U 0.00985 0 25.2 0.252 0.252 3.48 J 0.0348 0.0348 17 0.17 0.17
1,2,3,4,7,8,9-HPCDF 0.01 2.23 U 0.01115 0 2.59 J 0.0259 0.0259 3.88 J 0.0388 0.0388 1.97 U 0.00985 0 1.83 J 0.0183 0.0183 1.68 U 0.0084 0 1.63 J 0.0163 0.0163
1,2,3,4,7,8-HXCDD 0.5 2.76 J 1.38 1.38 3.3 J 1.65 1.65 4.83 J 2.415 2.415 1.48 U 0.37 0 3.3 J 1.65 1.65 1.27 U 0.3175 0 2.22 J 1.11 1.11
1,2,3,4,7,8-HXCDF 0.1 7.06 J 0.706 0.706 10.7 J 1.07 1.07 15.1 1.51 1.51 1.69 U 0.0845 0 7 J 0.7 0.7 1.44 U 0.072 0 4.63 J 0.463 0.463
1,2,3,6,7,8-HXCDD 0.01 4.53 J 0.0453 0.0453 5.87 J 0.0587 0.0587 9.82 J 0.0982 0.0982 1.45 U 0.00725 0 5.36 J 0.0536 0.0536 1.24 U 0.0062 0 3.06 J 0.0306 0.0306
1,2,3,6,7,8-HXCDF 0.1 4.82 J 0.482 0.482 7.24 J 0.724 0.724 9.18 J 0.918 0.918 0.482 U 0.0241 0 4.85 J 0.485 0.485 0.661 J 0.0661 0.0661 3.71 J 0.371 0.371
1,2,3,7,8,9-HXCDD 0.01 4.64 J 0.0464 0.0464 5.4 J 0.054 0.054 8 J 0.08 0.08 0.93 U 0.00465 0 8.2 J 0.082 0.082 0.95 J 0.0095 0.0095 3.49 J 0.0349 0.0349
1,2,3,7,8,9-HXCDF 0.01 1.88 J 0.0188 0.0188 1.8 J 0.018 0.018 1.49 J 0.0149 0.0149 1.05 U 0.00525 0 0.893 J 0.00893 0.00893 0.896 U 0.00448 0 0.632 J 0.00632 0.00632
1,2,3,7,8-PECDD 1 2.21 J 2.21 2.21 3.26 J 3.26 3.26 5.3 J 5.3 5.3 0.974 U 0.487 0 3.85 J 3.85 3.85 0.833 U 0.4165 0 2.59 J 2.59 2.59
1,2,3,7,8-PECDF 0.05 4.62 J 0.231 0.231 6.2 J 0.31 0.31 7.29 J 0.3645 0.3645 1.12 U 0.028 0 4.02 J 0.201 0.201 0.954 U 0.02385 0 2.9 J 0.145 0.145
2,3,4,6,7,8-HXCDF 0.1 5.78 J 0.578 0.578 9.95 J 0.995 0.995 11 1.1 1.1 1.08 U 0.054 0 5.81 J 0.581 0.581 0.924 U 0.0462 0 4.18 J 0.418 0.418
2,3,4,7,8-PECDF 0.5 8.21 J 4.105 4.105 14.4 7.2 7.2 16.4 8.2 8.2 1.12 U 0.28 0 9.06 J 4.53 4.53 1.11 J 0.555 0.555 8.04 J 4.02 4.02
2,3,7,8-TCDD 1 0.472 U 0.236 0 0.976 J 0.976 0.976 2.43 2.43 2.43 0.418 U 0.209 0 0.765 J 0.765 0.765 0.357 U 0.1785 0 0.22 U 0.11 0
2,3,7,8-TCDF 0.05 7.36 0.368 0.368 5.74 0.287 0.287 12.1 0.605 0.605 1.23 U 0.03075 0 4.93 0.2465 0.2465 1.54 UJ 0.0385 0 3.38 0.169 0.169
Total TEQ 60 10.78 10.54 17.13 17.13 23.81 23.81 1.62 0.01 13.65 13.65 1.81 0.69 9.75 9.64

W209595F CTO 407



TABLE 3-11
DIOXIN TEQ CALCULATION AND COMPARISON TO FISH RISK SCREENING CRITERIA

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, SOUTH WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2

DIOXINS/FURANS (NG/KG) TEF1 Eco Risk 
(ng/Kg)

Base 
Background 
(NG/KG)

1,2,3,4,6,7,8,9-OCDD 0.0001
1,2,3,4,6,7,8,9-OCDF 0.0001
1,2,3,4,6,7,8-HPCDD 0.001 4.8
1,2,3,4,6,7,8-HPCDF 0.01
1,2,3,4,7,8,9-HPCDF 0.01
1,2,3,4,7,8-HXCDD 0.5
1,2,3,4,7,8-HXCDF 0.1
1,2,3,6,7,8-HXCDD 0.01
1,2,3,6,7,8-HXCDF 0.1
1,2,3,7,8,9-HXCDD 0.01
1,2,3,7,8,9-HXCDF 0.01
1,2,3,7,8-PECDD 1
1,2,3,7,8-PECDF 0.05
2,3,4,6,7,8-HXCDF 0.1
2,3,4,7,8-PECDF 0.5
2,3,7,8-TCDD 1
2,3,7,8-TCDF 0.05
Total TEQ 60

WGL-SD-
SD108

TEQ2 TEQ3 WGL-SD-
SD109

TEQ2 TEQ3 WGL-SD-
SD110

TEQ2 TEQ3 WGL-SD-
SD111

TEQ2 TEQ3 WGL-SD-
SD112

TEQ2 TEQ3

343 J 0.0343 0.0343 341 0.0341 0.0341 399 0.0399 0.0399 560 0.056 0.056 64.1 0.00641 0.00641
22.4 J 0.00224 0.00224 28.4 0.00284 0.00284 33.3 0.00333 0.00333 66.6 0.00666 0.00666 6.72 J 0.000672 0.000672
49.3 J 0.0493 0.0493 44.1 0.0441 0.0441 59.7 0.0597 0.0597 92.2 0.0922 0.0922 9.67 0.00967 0.00967
19.7 J 0.197 0.197 23 0.23 0.23 28.4 0.284 0.284 59.2 0.592 0.592 5.64 0.0564 0.0564
1.62 J 0.0162 0.0162 1.51 J 0.0151 0.0151 2.32 J 0.0232 0.0232 4.03 J 0.0403 0.0403 0.556 J 0.00556 0.00556
1.48 J 0.74 0.74 1.91 J 0.955 0.955 3.77 J 1.885 1.885 5.05 J 2.525 2.525 0.612 J 0.306 0.306
5.59 J 0.559 0.559 6.87 J 0.687 0.687 7.25 J 0.725 0.725 17.4 1.74 1.74 1.9 J 0.19 0.19
3.16 J 0.0316 0.0316 3.39 J 0.0339 0.0339 5.38 J 0.0538 0.0538 8.61 J 0.0861 0.0861 0.931 J 0.00931 0.00931
3.99 J 0.399 0.399 4.57 J 0.457 0.457 5.8 J 0.58 0.58 12.2 1.22 1.22 1.33 J 0.133 0.133
3.26 J 0.0326 0.0326 3.25 J 0.0325 0.0325 5.68 J 0.0568 0.0568 8.36 J 0.0836 0.0836 0.956 J 0.00956 0.00956
1.49 J 0.0149 0.0149 0.796 J 0.00796 0.00796 0.727 J 0.00727 0.00727 1.57 J 0.0157 0.0157 0.431 J 0.00431 0.00431
1.37 J 1.37 1.37 2.2 J 2.2 2.2 3.2 J 3.2 3.2 4.02 J 4.02 4.02 0.242 U 0.121 0
3.22 J 0.161 0.161 4.07 J 0.2035 0.2035 4.5 J 0.225 0.225 10.1 J 0.505 0.505 1.02 J 0.051 0.051
4.67 J 0.467 0.467 5.89 J 0.589 0.589 6.72 J 0.672 0.672 14.5 1.45 1.45 1.57 J 0.157 0.157
3.74 J 1.87 1.87 8.72 J 4.36 4.36 9.66 J 4.83 4.83 19.6 9.8 9.8 1.96 J 0.98 0.98
1.57 UJ 0.785 0 0.235 U 0.1175 0 0.248 U 0.124 0 0.698 J 0.698 0.698 0.104 U 0.052 0
4.43 0.2215 0.2215 2.93 0.1465 0.1465 2.6 0.13 0.13 5.02 0.251 0.251 0.685 J 0.03425 0.03425

6.95 6.17 10.12 10.00 12.90 12.78 23.18 23.18 2.13 1.95

Notes:

TEQ = Toxic Equivalent
NG/KG = nanograms per kilogram

2  TEQ is calculated assuming a "U" designation is present in the sample at 1/2 U
3  TEQ is calculated assuming a "U" designation is 0

1TEFs = Toxic Equivalency Factor.  Reference: Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs for Humans 
and Wildlife.  Environmental Health Perspectives, Volume 106, Number 12.  December 1998.  pp. 775-791.

Eco Risk = literature value for ecological risk screening criteria.  Reference:  USEPA (U.S. Environmental 
Protection Agency), 1993.  Interim Report on Data and Methods for Assessment of 2,3,7,8-Tetrachlorodibenzo-
p-dioxin Risks to Aquatic Life and Associ

W209595F CTO 407



TABLE 3-12
GROUNDWATER ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2

SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
CRITERIA
VOLATILES (UG/L)
ACETONE 5  U 5  U 5  U 10 5  U 5  U 5  U 5  U NA 5  U 5  U 5  U
CHLOROFORM 1  U 1  U 1  U 0.6  J 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
CIS-1,2-DICHLOROETHENE 70 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 0.8  J 1  U 1  U
METHYL TERT-BUTYL 
ETHER

1  U 1  U 1  U 2 1  U 0.6  J 1  U 1  U NA 1  U 1  U 1  U

TOTAL 1,2-
DICHLOROETHENE

1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 0.8  J 1  U 1  U

TOTAL CHLORINATED 
ETHENES

1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U NA 0.8  J 1.2  U 1.2  U

TOTAL CHLORINATED 
VOCS

1.3  UJ 1.3  UJ 1.3  UJ 0.6  J 1.3  UJ 1.3  UJ 1.3  UJ 1.3  UJ NA 0.8  J 1.3  UJ 1.3  UJ

METALS (UG/L)
ALUMINUM 108  J 47.3  J 679 204  J 82.7  J 141  J 60.7  J 342 NA 204  J 56.4  J 279  J
ARSENIC 10 10 2.1  J 1.5  U 3.8  J 1.7  J 1.9  J 2.1  J 1.8  J 1.9  J NA 1.5  U 1.5  U 1.18  J
BARIUM 2000 94.6 32.9 25.8 330 189 135 50.9 25 NA 73.6 63.4 51.9
CALCIUM 23900 13200 13000 47500 37000 47800 6150 8990 NA 17700 55800 12200
CHROMIUM 47 47 0.44  U 3.3  J 3.1  J 1.6  J 0.46  J 0.52  J 0.44  U 1.5  J NA 1.7  J 1.6  J 1.45  J
COBALT 0.27  U 0.27  U 2.4  J 0.27  U 0.27  U 0.27  U 1.9  J 0.73  UJ NA 3.05  J 0.49  UJ 2.75  J
COPPER 1300 0.7  U 0.7  U 7  UJ 0.7  U 0.95  UJ 0.7  U 0.7  U 1.3  UJ NA 12.1  J 1.9  UJ 8.75  J
IRON 78.2  J 44.2  UJ 4220 10.4  UJ 12.6  UJ 54.6  UJ 14.7  UJ 9790 NA 438 2630 3620
LEAD 15 1.02  U 1  J 2.6  J 1.1  J 1.5  J 1.02  U 1.02  U 1.2  J NA 1.02  U 1.02  U 1.02  U
MAGNESIUM 4860 2660 2640 5870 8000 9780 1200 1260 NA 3260 9480 3480
MANGANESE 481 9.9 41 15.1 64.3 662 117 356 NA 169 2180 426
NICKEL 2  UJ 0.62  UJ 2.4  J 0.24  U 0.24  U 2  UJ 2.1  UJ 0.64  UJ NA 4.25  J 0.66  UJ 2.25  J
POTASSIUM 5030 3960 2820 20600 5330 5380 1130 1550 NA 2920 5400 2950
SODIUM 172000 76300 56800 53400 27700 45800 34400 2780 NA 60000 45700 52800

PAL RG

W5209595F
 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO 407



TABLE 3-12
GROUNDWATER ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2

SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
CRITERIA PAL RG
VANADIUM 5.12  U 5.12  U 14.6  J 6.8  J 5.12  U 5.12  U 5.12  U 5.12  U NA 5.12  U 5.12  U 5.12  U
ZINC 9.7  J 3.2  J 22.7  J 1.73  U 1.73  U 1.73  U 28.6 17.5  J NA 36.4 1.73  U 6.7  J
DIOXINS/FURANS (NG/L)
1,2,3,4,6,7,8,9-OCDD 0.00743  J 0.0951  U 0.105  U 0.0962  U 0.104  U 0.109  U 0.0112  J 0.102  U 0.0366  J NA 0.0095  J 0.0974  U

W5209595F
 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO 407



TABLE 3-13
DIOXIN TEQ CALCULATIONS AND COMPARISON TO HUMAN RISK SCREENING CRITERIA (TAP WATER)

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2

DIOXANS/FURANS (NG/L) TEF1 RSL (NG/L) MCL (NG/L) TEQ2 TEQ3 TEQ2 TEQ3 TEQ2 TEQ3 TEQ2 TEQ3 TEQ2 TEQ3

1,2,3,4,6,7,8,9-OCDD 0.0003 0.00743 J 2.23E-06 2.23E-06 0.0951 U 1.43E-05 0 0.105 U 0.00001575 0 0.0962 U 0.00001443 0 0.104 U 1.56E-05 0
1,2,3,4,6,7,8,9-OCDF 0.0003 0.104 U 1.56E-05 0 0.0951 U 1.43E-05 0 0.105 U 0.00001575 0 0.0962 U 0.00001443 0 0.104 U 1.56E-05 0
1,2,3,4,6,7,8-HPCDD 0.01 0.0522 U 2.61E-04 0 0.0476 U 2.38E-04 0 0.0524 U 2.62E-04 0 0.0481 U 0.0002405 0 0.0521 U 2.61E-04 0
1,2,3,4,6,7,8-HPCDF 0.01 0.0522 U 2.61E-04 0 0.0476 U 2.38E-04 0 0.0524 U 2.62E-04 0 0.0481 U 0.0002405 0 0.0521 U 2.61E-04 0
1,2,3,4,7,8,9-HPCDF 0.01 0.0522 U 2.61E-04 0 0.0476 U 2.38E-04 0 0.0524 U 2.62E-04 0 0.0481 U 0.0002405 0 0.0521 U 2.61E-04 0
1,2,3,4,7,8-HXCDD 0.1 0.0522 U 2.61E-03 0 0.0476 U 2.38E-03 0 0.0524 U 2.62E-03 0 0.0481 U 0.002405 0 0.0521 U 2.61E-03 0
1,2,3,4,7,8-HXCDF 0.1 0.0522 U 2.61E-03 0 0.0476 U 2.38E-03 0 0.0524 U 2.62E-03 0 0.0481 U 0.002405 0 0.0521 U 2.61E-03 0
1,2,3,6,7,8-HXCDD 0.1 0.0522 U 2.61E-03 0 0.0476 U 2.38E-03 0 0.0524 U 2.62E-03 0 0.0481 U 0.002405 0 0.0521 U 2.61E-03 0
1,2,3,6,7,8-HXCDF 0.1 0.0522 U 2.61E-03 0 0.0476 U 2.38E-03 0 0.0524 U 2.62E-03 0 0.0481 U 0.002405 0 0.0521 U 2.61E-03 0
1,2,3,7,8,9-HXCDD 0.1 0.0522 U 2.61E-03 0 0.0476 U 2.38E-03 0 0.0524 U 2.62E-03 0 0.0481 U 0.002405 0 0.0521 U 2.61E-03 0
1,2,3,7,8,9-HXCDF 0.1 0.0522 U 2.61E-03 0 0.0476 U 2.38E-03 0 0.0524 U 2.62E-03 0 0.0481 U 0.002405 0 0.0521 U 2.61E-03 0
1,2,3,7,8-PECDD 1 0.0522 U 2.61E-02 0 0.0476 U 2.38E-02 0 0.0524 U 2.62E-02 0 0.0481 U 0.02405 0 0.0521 U 2.61E-02 0
1,2,3,7,8-PECDF 0.03 0.0522 U 7.83E-04 0 0.0476 U 7.14E-04 0 0.0524 U 7.86E-04 0 0.0481 U 7.22E-04 0 0.0521 U 7.82E-04 0
2,3,4,6,7,8-HXCDF 0.1 0.0522 U 2.61E-03 0 0.0476 U 2.38E-03 0 0.0524 U 2.62E-03 0 0.0481 U 2.41E-03 0 0.0521 U 2.61E-03 0
2,3,4,7,8-PECDF 0.3 0.0522 U 7.83E-03 0 0.0476 U 7.14E-03 0 0.0524 U 7.86E-03 0 0.0481 U 7.22E-03 0 0.0521 U 7.82E-03 0
2,3,7,8-TCDD 1 0.0104 U 5.20E-03 0 0.00951 U 4.76E-03 0 0.0105 U 5.25E-03 0 0.00962 U 4.81E-03 0 0.0104 U 5.20E-03 0
2,3,7,8-TCDF 0.1 0.0104 U 5.20E-04 0 0.00951 U 4.76E-04 0 0.0105 U 5.25E-04 0 0.00962 U 4.81E-04 0 0.0104 U 5.20E-04 0
Total of TEQ 5.20E-04 3.00E-02 5.95E-02 2.23E-06 5.43E-02 0 5.98E-02 0 5.49E-02 0 5.94E-02 0

WGL-GW-MW2-
063009

WGL-GW-
MW101-062909

WGL-GW-MW4-
063009

WGL-GW-MW3-
062909

WGL-GW-
MW102-062909

W5209595F CTO 407



TABLE 3-13
DIOXIN TEQ CALCULATIONS AND COMPARISON TO HUMAN RISK SCREENING CRITERIA (TAP WATER)

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2

TEQ2 TEQ3 TEQ2 TEQ3 TEQ2 TEQ3 TEQ2 TEQ3 TEQ2 TEQ3 TEQ2 TEQ3

0.109 U 1.64E-05 0 0.0112 J 3.36E-06 3.36E-06 0.102 U 1.53E-05 0 0.0366 J 1.10E-05 1.10E-05 0.0095 J 2.85E-06 2.85E-06 0.0974 U 1.46E-05 0
0.109 U 1.64E-05 0 0.102 U 1.53E-05 0 0.102 U 1.53E-05 0 0.104 U 1.56E-05 0 0.105 U 1.58E-05 0 0.0974 U 1.46E-05 0

0.0543 U 2.72E-04 0 0.0511 U 2.56E-04 0 0.0509 U 2.55E-04 0 0.0516 U 2.58E-04 0 0.0523 U 2.62E-04 0 0.0487 U 2.44E-04 0
0.0543 U 2.72E-04 0 0.0511 U 2.56E-04 0 0.0509 U 2.55E-04 0 0.0516 U 2.58E-04 0 0.0523 U 2.62E-04 0 0.0487 U 2.44E-04 0
0.0543 U 2.72E-04 0 0.0511 U 2.56E-04 0 0.0509 U 2.55E-04 0 0.0516 U 2.58E-04 0 0.0523 U 2.62E-04 0 0.0487 U 2.44E-04 0
0.0543 U 2.72E-03 0 0.0511 U 2.56E-03 0 0.0509 U 2.55E-03 0 0.0516 U 2.58E-03 0 0.0523 U 2.62E-03 0 0.0487 U 2.44E-03 0
0.0543 U 2.72E-03 0 0.0511 U 2.56E-03 0 0.0509 U 2.55E-03 0 0.0516 U 2.58E-03 0 0.0523 U 2.62E-03 0 0.0487 U 2.44E-03 0
0.0543 U 2.72E-03 0 0.0511 U 2.56E-03 0 0.0509 U 2.55E-03 0 0.0516 U 2.58E-03 0 0.0523 U 2.62E-03 0 0.0487 U 2.44E-03 0
0.0543 U 2.72E-03 0 0.0511 U 2.56E-03 0 0.0509 U 2.55E-03 0 0.0516 U 2.58E-03 0 0.0523 U 2.62E-03 0 0.0487 U 2.44E-03 0
0.0543 U 2.72E-03 0 0.0511 U 2.56E-03 0 0.0509 U 2.55E-03 0 0.0516 U 2.58E-03 0 0.0523 U 2.62E-03 0 0.0487 U 2.44E-03 0
0.0543 U 2.72E-03 0 0.0511 U 2.56E-03 0 0.0509 U 2.55E-03 0 0.0516 U 2.58E-03 0 0.0523 U 2.62E-03 0 0.0487 U 2.44E-03 0
0.0543 U 2.72E-02 0 0.0511 U 2.56E-02 0 0.0509 U 2.55E-02 0 0.0516 U 2.58E-02 0 0.0523 U 2.62E-02 0 0.0487 U 2.44E-02 0
0.0543 U 8.15E-04 0 0.0511 U 7.67E-04 0 0.0509 U 7.64E-04 0 0.0516 U 7.74E-04 0 0.0523 U 7.85E-04 0 0.0487 U 7.31E-04 0
0.0543 U 2.72E-03 0 0.0511 U 2.56E-03 0 0.0509 U 2.55E-03 0 0.0516 U 2.58E-03 0 0.0523 U 2.62E-03 0 0.0487 U 2.44E-03 0
0.0543 U 8.15E-03 0 0.0511 U 7.67E-03 0 0.0509 U 7.64E-03 0 0.0516 U 7.74E-03 0 0.0523 U 7.85E-03 0 0.0487 U 7.31E-03 0
0.0109 U 5.45E-03 0 0.0102 U 5.10E-03 0 0.0102 U 5.10E-03 0 0.0104 U 5.20E-03 0 0.0105 U 5.25E-03 0 0.00974 U 4.87E-03 0
0.0109 U 5.45E-04 0 0.0102 U 5.10E-04 0 0.0102 U 5.10E-04 0 0.0104 U 5.20E-04 0 0.0105 U 5.25E-04 0 0.00974 U 4.87E-04 0

6.20E-02 0 5.83E-02 3.36E-06 5.81E-02 0 5.89E-02 1.10E-05 5.97E-02 2.85E-06 5.55E-02 0

Notes:

TEQ = Toxic Equivalent
NG/KG = nanograms per kilogram

2  TEQ is calculated assuming a "U" designation is present in the sample at 1/2 U
3  TEQ is calculated assuming a "U" designation is 0

5.95E-02 bold indicates above human health risk screening criteria

1TEFs = Toxic Equivalency Factor.  Reference: The 2005 World Health Organization Reevaluation of Human and mammalian Toxic 
Equivalency Factors for Dioxins and Dioxin-Like Compounds.  Toxicological Sciences , Volume 93, Number 2.  July 2006.  pp. 223-241.

RSL = ORNL Regional Screening Levels (RSLs)- Oak Ridge National Laboratory (May, 2009) available online at 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm.  Values represent the risk-based soil screening level 
for residential land 

WGL-GW-
MW405-063009-

AVG

WGL-GW-MW39-
063009

WGL-GW-
MW48D-063009-

AVG

WGL-GW-
MW48D2-063009

WGL-GW-MW38-
063009

WGL-GW-
MW103-062909
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TABLE 3-14
LANDFILL GAS MONITORING RESULTS

WEST GATE LANDFILL 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Location Monitoring 
Date

Time      
(hrs)1

Methane 
(%)

Oxygen 
(%)

Hydrogen 
Sulfide 
(ppm)

VOCs 
(ppm) 
(PID)

VOCs 
(ppm) 
(FID)

Carbon 
Dioxide 

(%)
Comments

WGL-SG-SG1-BKG 6/17/09 1455 0.4 20.1 0 0 4.0 0
WGL-SG-SG1 6/17/10 1510 0.4 19.8 0 3.1 6.4 0 FID readings kept climbing even in open air

WGL-SG-SG2-BKG 6/17/11 1530 0.4 20 0 0 0.0 0.0
WGL-SG-SG2 6/17/12 1546 0.4 19.9 0 0 3.1 0.0

WGL-SG-SG3-BKG 6/17/13 1555 0.4 20.1 0 0.2 0 0.0
WGL-SG-SG3 6/17/14 1610 0.4 20.1 0 2.8 0.0 0.0

WGL-SG-SG4-BKG 6/17/15 1625 0.4 19.9 0 0 0 0.0
WGL-SG-SG4 6/17/16 1640 0.4 20.1 0 0.4 0 0.0

WGL-SG-SG5-BKG 6/17/17 1440 0.2 20.5 0 0 4.2 0.0 FID readings kept climbing even in open air
WGL-SG-SG5 6/17/18 1452 0.3 20.2 0 5.1 6.1 0.0

Notes:

% - percent
hrs - hours

GAS PROBES

ppm - parts per million

FID - flame ionization detector
PID - photoioization detector

BKG - Background reading taken from outside gas probe casing in breathing zone. 

1) Soil gas background readings taken from open air and then soil gas readings were collected every minute for ten minutes.  The final 
reading is presented in this table.  See Appendix A-3 for field log sheets.
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0.0
(').0

n.n

(')·0
(),()

().O

,
O. J.

n. L

O,tJ

I' ,L

,

I, L

PID
Reading

(~. 0
I.. ~

, (

FID ~
Reading

;Z \ I

I~, ~

J<LJI)

~ fO

Time

gol

101.

BkQround

(

INSTRUMENTS USED:



(11:J TETRA TECH NUS, INC. LANDFILL GAS MONITORING LOG SHEET

Project West Gate Landfill Probe ID: WGL-SG-SG2 Date: 6/17/09
Site
Name:
Project 112G00864 0000.0320 Measured By: Peter Seward
No.:

FIDf
PID

H2S Nitrogen
Time Reading

Reading CH4 (%) CO2 02(%) (ppm) Balance COMMENTS

Bkaround O,D f).f) ~, L/ OJ) JI).[) f) ":}Q\{;,
157£ /)·D ~rO !I.~ 0,0 /q, q () ""''l -:r-
,t;~ (J,O <, J /)./ tJ.() -2JJJ.A f') ::;c J/
1'53~ 0·0 ::J.a At:' f).a ..-;n,t) 7) ~~,

f4=3( '1 n,o ~ 0 -f). I{ /),0 /iO,O V i16

ISLf: f) n.t> -;z ~.~ Orr) -,c,. q ) 9-~ .Y'
/44 D,D .<,c. ~rt, tXt) :JO, !tJ>, ~
J<; l. 'l D.O :;2,)(- n." 0.0 /Q, ~ t/ .~ .r'
It:; \I'-:;,,' (). 0 a,R"" (j.e.. /J,e> .fI, 0 ,,+C" ~.

,e, l /..I O. ,.-) T§{) 1"1. 1 0,0 /q, f1: -1--9... ':f--

I?LIIS I). (~ 5. b· b.t) (If I ( ) '.I-Q.q.-
/{ij{/) D, t::> 3, 0, '-J DO (q.~ /'f) ?4....~

INSTRUMENTS USED:

OBSERVATIONS/NOTES:

- 2-~~ ~ \,,~\n..l~~
ba..~.-- I"V'S\,(~ ~ ~ • fr~eJ..re..-



(11:) TETRA TECH NUS, INC. LANDFILL GAS MONITORING LOG SHEET

Project
Site
Name:
Project
No.:

West Gate Landfill Probe ID: WGL-SG-SG3

112G00864 0000.0320

Date: 6/17/09

Measured By: Peter Seward

Time FID
Reading

PID
Reading CH4 (%) Nitrogen

Balance COMMENTS

f)

o

:;z. ,~c:;;

o

rJ

6l(). I

8...0 I'
:JO,

90,
9..0\')0

o.D

'/'),0
0·0

//, ~

I'J, t

/'),L,

/) U

0-0

D.-O

() ,F)

D.D
f).D

'601
lUCy)

/(tL)

I '"nt.J

Bkground

--

INSTRUMENTS USED:

OBSERVATIONS/NOTES:



(11:) TETRA TECH NUS, INC LANDFILL GAS MONITORING LOG SHEET

Project
Site
Name:
Project
No.:

West Gate Landfill Probe 10: WGL-SG-SG4

112G00864 0000.0320

Date: 6/17/09

Measured By: Peter Seward

COMMENTS

~( ....

Nitrogen
Balance

+4',4
I

()
f)
tJ

,

19· '(

fU)). \

.fJ
n,t)

f).f)

I

D. ~

f). ~

f).Lf

l).'~

I),

(II,

PID
Reading CH4 (%)

o,~

FlO
Reading

f).1f'"

n.D
() f')

()J

Time

ICI?

BkQround

INSTRUMENTS USED:

OBSERVATIONS/NOTES:



('11) TETRA TECH NU~ INC LANDFILL GAS MONITORING LOG SHEET

Project
Site
Name:
Project
No.:

West Gate Landfill Probe ID: WGL-SG-SG5

112G00864 0000.0320

Date: 6/17/09

Measured By: Peter Seward

Time

BkQround

FI~~
Reading

< U
I ,~

PID
Reading

5", I

<.<
n.3
0.3

(')

o
o
o
o
()

D
o

r)

;:Jtf). r 0

<.:U>.9 (/
;:}.o·2. ()

}C), ') C

Nitrogen
Balance

'1¥.("

COMMENTS

INSTRUMENTS USED:



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A-4 
TRANSFORMER SAMPLE LOG SHEETS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



Project Site Name: West Gate Landfill Sample ID No.: WGL-SO-PC8ol·~
Project No.: 112G00864/CTO 407 Sample Location: ~\w-;'\ 1./l.Q I

~ Surface Soil
Sampled By: ~ 6.~tw.u I'~
C.O.C. No.: ,

oSubsurface Soil
[] Sediment Type of Sample:
oOther: II Low Concentration
oQA Sample Type: oHigh Concentration

GFlAB SAM~LEDATA: " ':'''',,,-,

Date: 5111.109 Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 1'3"t8
Method: Hand Auger 0-0.5 feet ~ Sc-J. ~ Si It "Moi~
Monitor Reading (ppm): N1A
COMPOSITE SAMPLE DATA: ~.

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTlON INFORMATlON:

a-I.vsis Container..a-.wrements _Collected Other

(PCBs) (1 X8oz) ( y)

'--"'" - -

OQSERVATlONS JNOTES: ,;" ,', ' MAP:

~It. eoWut-J 01\ W~I\ S~ o~ Nor\'\at" Ut"""" ~~~~~ 90fL
~~ ~~ be1w S'~PtClJ ~~.,~ p~~

\)~
).J------"--
~ ~14i"

Circle if Applicable: t
. Signature(s):

MS/MSD Duplicate ID No.:

~~WGL- SO •Pi6l>uPo \
u

(

(

[1=1::] Tetra Tech NUS,lnc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page I of I



["II:] Tetra Tech NUS,lnc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page I of I

Type of Sample:
Xl Low Concentration
oHigh Concentration

Project Site Name:
Project No.:

[] Surface Soil
oSubsurface Soil
if Sediment
~f Other:
oQA Sample Type:

GRAB SAMPLE DATA:·

West Gate Landfill

112G00864/CTO 407

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

WGL-SD-PcG01~

Nb~~~J

~S ~r-'-u I P. StlwuJ. .

Time: 1'35"a.

Method: Hand Auger

Monitor Reading (ppm): I'll"
COMPOSITE SAMPLE DATA:

Depth Interval Color

0-0.5 feet \)llrlt~

Description (Sand, Silt, Clay, Moisture, etc.)

.; .,.

(

Date:

Method:

Monitor Readings

(Range in ppm):

Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

SAMPLE COLLECTION INFORMATION:

~is

f PCBs)

OBSERVATIONS I NOTES:

Container.Baa.L!irements

( 1 X8oz)

...... -

MAP:

Collected Other

Couec{J ctt bo&l'" oX S\ove W~~ W'~W ~
(Mo~l\, ~t-;. IJ~JF AJ ~J. '1' 11- t4
~.

~C~lr_c..;,le_if_Ap..:..:.P_IiC_·a..;,b..;,le_:...-----------~ __I Signature(s): "-

MS/MSD Duplicate 10 No.: 'R.:.~



'iiI:)
Project Site Name: West Gate Landfill Sample ID No.: WGL-ee1 -PcSQ3-ex:x:x;.,
Project No.: 112G00864/CTO 407 Sample Location: l"lor.H..... I /1>1.1 ~

Sampled By: cl.TF8tJt·a. ;- 1
[] Surface Soil C.O.C. No.:
oSubsurface Soil
rSediment Type of Sample:

Other: ~ow Concentration
oQA Sample Type: o igh Concentration

GRAB SAMPLE DATA: '

Date: 51la/oq Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 13~3

S)~~~ .~kf~~~Method: Hand Auger 0-0.5 feet \»ttc~ ~.s.:.4tJ
Monitor Reading (ppm): N lA-
COMPOSITE SAMPLE DATAl" v ;;;., ., <,.,,'

Date: Time Depth Interval Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

...Qzllvsis ContaineUi8Q.uirements .- Collected Other

( PCBs) /1 X80n V Y)

'---'" "-.----

OBSERVATIONS JNOTES: ," MAP:

a~w. S,,~ ,,0\- hoHo~ J SL>(e W~ ~"7 WkW

I3!S~~fcrn~t~ Col~a) ~ W,,~ eM.J vp ~ Mt>te.
S4+ lot..~ -,}~.. /1)15' Nc ~ 5,,+
pl6.l

r~ ~StV1it
Wt.-\-M\A...

Circle if Applicable: ".' Signature(s):

MS/MSD Duplicate ID No.:
a:~ -

~V

(

(

("11:) Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page I of I



["II:] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page l of 1

Project Site Name: West Gate Landfill Sample ID No.: WGL-S0Ji!j14~~
Project No.: 112G00864/CTO 407 Sample Location: 5'~.. 1J

Sampled By: tireyt 5,Gerq.r/ p.
lQ Surface Soil C.O.C. No.: •
oSubsurface Soil
[] Sediment Type of Sample:
[] Other: ~ Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA: ""i ' .;.i ~ :1:!I "",,', ,y ~'-
Date: 51''l/Oq Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: l"tl<
~1Silt-- ho;~-r-Method: Hand Auger 0-0.5 feet ~

Monitor Reading (ppm):

COMPOSITE SAMPLE DATA: ' .-'
,.

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

~iS Container..BecwJrements ~ollected Other

I PCBV ( 1 X8oz\ V)-

OBSERVATIONS I NOTES: MAP:

ColW~ btlov Svt,peaJ ~$~ - ~.,fPr~
U~

lZ
V-

I.A~

I~
~.~ $h~ ~ -. C~ bi,#t.t...,.

-c:.:]

l..- -./~e-~
......"

Circle if Applicable: i Signature(s):

MS/MSD Duplicate 10 No.:

~~ -
~



(11:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page I of I

(

Project Site Name: West Gate Landfill Sample ID No.:

s.=.~Project No.: 112G00864/CTO 407 Sample Location:
Sampled By: ~8~L~7

[] Surface Soil C.O.C. No.:
D Subsurface Soil
~ Sediment Type of Sample:
D Other: ~ Low Concentration
D QA Sample Type: D High Concentration

GRAB SAMPLE DATA: , ,i: . / .
. - ""'" .....

Date: Sf/2foq Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: Uno
~k~/p)aIk ~fl-I ~-c ~/-S~4.~l?:::r:tMethod: Hand Auger 0-0.5 feet

Monitor Reading (ppm): NIA
COMPOSITE SAMPLE DATA:' ,,:. '

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION: ."
"'.

APalKsis Container Bimuirernents ...collected Other

( PCBS> /"'1 X8o~ /Vl- '---"""

OBSERVATIONS I NOTES: r MAP:

S~ll ()olli£iJ ~~1)t: 5" f~~ tk SitttfLt. Pc50Lf I

1t'~IIO

1f'Loq~~~I)~~t ~ /l M- pertcJ.t.. Ii, (J~ ~. l'{l-,

~)~~, ~ W'''S~ U'.:n., 'tt &>f U~
~1l ~t<-

....,--- ~t)\.t hMA- ,{ S"-fle.. (),11ed"'T - f\ r--
~ .--.--- ------"-

Circle if ADDUcable: Signature(s):

~
Duplicate 10 No.:

~JV

p.~



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A-5 
SEDIMENT SAMPLE LOG SHEETS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



['11;] Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page-Lof

Type of Sample:
[] Low Concentration
[] High Concentration

Project Site Name:
Project No.:

oSurface Soil
oSubsurface Soil
[X] Sediment
[] Other:
oQA Sample Type:

West Gate Landfill

112GOOB64/CTO 407

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

WGL-SO • ~ ()to \- ac. P--b
so 'O\~__...,.

J.Traut, f'.~

Method: Haag o.bYsr ~'~.~tI " s..wt 0-0.5188t

Monitor Reading (ppm): •

COr,.tPQSlTE:SAMP,~ PM:~..,· .

...............~---+-----;-----+-----------I
~

Date: I n\ \I b~

Time: tMUln

Method:

Time

Depth Interval

Depth Interval

Color

Color

Description (Sand, Slit, Clay, Moisture, etc.)

Description (sand, Silt, Clay, Moisture, etc.)

Monitor Readings

(Range In ppm):

Analysis

voc
SVOC, pesticides, PCBs

metals

Dioxins

Container Requirements Collected

3 X 40 mL (01), 1 X 40 mL (MeOH) f(1 or N

d-.--1'XBoz V or N

1 x:f3z V or N

1 x&Oz vJ or N

,

Other

(

MSIMSD Duplicate ID No.:

-
.....

SignaIU~S~



[1\:] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Pagel of -.L

J.Traut D ~IYl~
I

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

West Gate Landfill

112G008641CTO 407

Project Site Name:
Project No.:

[] Surface Soil
[] Subsurface Soil
[X] Sediment Type of Sample:
D Other: [] Low Concentration
~QA Sample Type: tJJGtL' C)\) ~DJfb'-c1y\V)5 0 High Concentration

~ Depth Interval Color Description (Sand, Silt, Clay, MOist::~:"et~'~;
Time: U~l"'::> (Y\O\,"*~

Method: loIaAel ....ogel· \)...."''''... '. \rtI- ((j)f' 0-0.5 feet d,\L....'v~ Si~I ~.~ '( \.CO\-~
Monitor Reading (ppm): ~_I!g~

" Time Depth Interval Color Description (Sand, Slit, Clay, Moisture, etc.)

Method: ~....................---+------+------+--------------1
Monitor Readings

(Range in ppm):

Analysis

VOC

~
Container Requirements .(:ollected Other

3 X 40 mL (01), 1 X 40 mL (MeOH) Y\\ or N

SVOC, pesticides, PCBs

metals

2 --+-X. 8 oz Y or N

1 x-2-0z Ltoz.. Y or N

Dioxins 1x~ 4D-z.,.. Y or N

\'1

MS/MSD Duplicate 10 No.: (~~
-- Wt::tl- S()- ~\itb\'DlP/lO~ (i) O~l() J



(1\;] Telra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page-Lof-L

J.Traut If${ tL prJ

WGL-SD,O"(-OCOCe
SO

Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:

West Gate Landfill
112GOO864/CTO 407

Project Site Name:
Project No.:

oSurface Soil
[J Subsurface Soil
[Xl Sediment Type of Sample:
[] Other: [] Low Concentration
[] QA Sample Type: 0 High Concentration

-,';,<,:\".'.~.,.,::
~terval Color Description (Sand, Silt, Clay. Moisture, etc.)

Time: oql':> d.,l-brom ~~s.\-~~" _.__1 f \V~1l
Method: ~eRd '\ugar A, .A~ _ U .. <'-Ai) 0-0.5 feet 0 .0 "0."2 OS\\ \;"\.( t., '\ {,U'\U' :':1. 0

~.~-~0' Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:~

Monitor Readings "-
t--"~--;r-------+-------+------------------I

(Range in ppm): t--"'---"~-+-------t------+-----------------1
.........

""$~PLE'.C,Oi;;i;i~~QN.;iJ"EPRMATIQN>:'EI'I:':I:;E:::'?';::"@~::::'~I':,:i:{. ':10\::':'~?!:,:;: 'E):,';: 'i''''t;:':';'·':::f.;,:j·j~a~~~i:;'~:''··:':::··':;.'·.· "r,': :;':i;~m,:';,i'::i~::;,·,,:tj;i'1:'''';::;::2'':; >;'"

Analysis

VOC

SVOC, pesticides, PCBs

metals

Dioxins

Container Requirements Collected Other

3 X 40 mL (01), 1 X 40 mL (MeOH) fW or N

2~X8oz y or N

1 x2-c% 402- y or N

1 xi-ei!- 4~ y or N

I'Y 2..0]., tJ
Lt'

v



SOIL & SEDIMENT SAMPLE LOG SHEET

P \ 1.1-

("11::) Tetra Tech NUS, Inc.

age 0

~

Project Site Name: West Gate Landfill Sample 10 No.: WGL-SD-Sf.)\(j.l-~

Project No.: ,112G00864/CTO 407 Sample Location: so Iby
Sampled By: J.Traut I.e 51, nO r:~

0 Surface Soil C.O.C. No.:
[] Subsurface Soil
[Xl Sediment Type of Sample:
[] Other: 0 Low Concentration
0 QA Sample Type: 0 High Concentration

~~SA'1PI,E D~1J'A:.·· : :>:~'i:;))j'r7""', ;.~ ,·,·:,,'~.,;':j,~rr,:·' - ,*:(r~h ' ~-

,

Date: I. (lIlo<i' Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: . rn~1:)
J ~bfbWVl

"MtJ~I'~ -. Wit"
Method: ••. ....... ro..-/, WJ ~ 0-<1.5 feet Lt~ I ,'Ww trJotS
Monitor Reading (ppm):

':':I:ii1[t'¥~eC)~~$I~r$AM~~lii'i'PArk';li! ~illi' .!'I:~ ,. .~!::
•• j~

(::rl~ •. .. "'E:H',)'r. "' "'Ilil,">'''';'''CF I'

Date:~ Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: "'" -

i'...
Monitor Readings "'-
(Range In ppm): '" '" I '

t

"
,

( "--- ~

SAMPLE COLLECTION liil);OftMATlOM:. ".' ,;".:.; ",':':" .m :V,"~,:' "i', . <",' '<:'~"';'::, ;.,",, , ,
Analysis Container Requirements Collected Other

VOC 3 X 40 mL (01), 1 X 40 mL (MeOH) f) or N

SVOC, pesticides, PCBs 2.. -rJ<Soz y' or N

metals 1x~\..{&... " or N

Dioxins 1 x 3«"'" l( O?- or N

\ U c:{'lLl ~b\,A~ \'I('ZC1L.

".
'. .

,

~ ..

QEJSERV~lle~sJ'NQTES: , ~! >100' ' ' .f J': :;11; ; <: . ' ..,:", ~AP~ ,~~::tt,~c·;r ..>' 1: - ,,~~-.ir~:~·~~ ~. ,.

'50\04 V"'" I tI:>' frt.N ~\f' - • r ~ .,~: JJt ......

\f'101 -ro+vu.~ (~2.S -~,) ...... :."" ~ . ",
\ \'

-sv[fuce '-'UoJ-e~h.oo~~a..s\-OQ,~'C>l04 ~
. .
~..

~~
..

_ '" 0 If' ~. \\ ~"'1vJ I~ - :\-c:X'" - o. \ 10<. \crNfd '('~:" )LoJ'~
- \ .eafli~ -:\- b:dffl ,. :
~~MOfSD 'lXct(\~Wi-If\~r-~ ( crl6'l )- v'\D, ~(U~Mjtrw."f\I~ \1fn7~

-~~ ,..ilf\p}f.,A n L ~ (
CS{)\ ,.J VOC ~lN\. 1JL.r",,- - --;uilVn

Circle ifAppljcab!'e: ." ' ;. ii'_ ;"d';"" ",' " .. '~iS " Sigmlture(s):

MS/MSD Duplicate ID No.:

~~-1 - ----
f

~-.



["II:) Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_l_ of _,_

or N

or N

or N

or N

WGL-So- $lCf;-ODO lP

so 'el
Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Type of Sample:
oLow Concentration
oHigh Concentration

West Gate Landfill

112GOO864/CTO 407

oSurface Soil
oSubsurface Soil
[X) Sediment
oOther:
[] QA Sample Type:

Project Site Name:
Project No.:

Monitor Readings

(Range in ppm):

....

MSIMSO Duplicate ID No.:---
b~ ..



("11:] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

PageLof (

,,
\.

. ,..,

,
.. 'r

--

Project Site Name: West Gate Landfill Sample 10 No.: WGL.SD-~IO(, -00 t>.
Project No.: 112G00864/CTO 407 Sample Location: SO!OU

Sampled By: J.Traut iP&wrA
0 Surface Soil C.O.C. No.:
[] Subsurface Soil
[Xl Sediment Type of Sample:
[] Other: [] Low Concentration
rt QA Sample Type: Wb.G-SO-IDetu e- ()\)f<R.~t( ()~[] High Concentration

~ffAB SJWPLe))ATA:,;,. t\;". c;'l~ .' i~' "'ii" ,~~r;t ""ij , ,:~ 4: : ~",::;;\X' .< ","'rili;';" ":
" . "

~
"

",

Date: I.lld oil Depth Interval , Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: lOIS ~Vi)(tJWV '" 3i~ f·~ M.lJ..cJtt.r
Method: H (' .A

I I~~-o.5 feet ~~,.~
Monitor Reading (ppm):

!eoM"'Q~·:s'.~"I?~Q~l'J,i;' ''1''i/~f, ' ";ji>~ ,.. :\!l: dl!!I~~~j~;c{, ,i~:,:m:::i; •., '., d:st'~;\" , "",' '~''''7~ ";,,,·t" >

Date~ Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

~ ..
Monitor Readings r-...

(Range in ppm): '"'""-
"-

SAMPLE cOll.!ECTlGt{lf,ltE9~Pi.t~"Q0t4:: ·"'II:~ihi!i;;~;;,;;"tl,,~. ~,~"', ~i;li!,:G~; .:0.(i,r~:' ,~' _!.,!'::I;;;::;;:!\:",,,,,::'?,,,,t,;;:~il iffi, , .'::,:, '~<-L, ..> },i:"i!f " ",.;',
Analysis Container Requirements Collected Other

VOC 3 X 40 mL (01), 1 X 40 mL (MeOH) f«'\. or N

SVOC, pesticides, PCBs 1,.A-X80z V \ or N

metals 1~Llat- Y or N

Dioxins 1 x lJ.er'" y<SZ. y or N- '-'~,~b'lr( ~ III 7~ IV
Y.i

fr

oaSERVATl'il)NS I Nqres:: 'ill. ,::,:"J1,'tU'::' i I"~~l!i!:~' /' 'i::!;~i:,:!li~tp.;~ "",q;:;;;,- i,iIAP: I
; :'~(::

.. :,. , I'" .:',11
,. II>.

-l~f " tte(" . .:~.I::~

f.~.. I

-SOloc.. lJ\M~~cl\~~(lJVl.S UW~
0:".

5"IOS
, ,',

\UW:l ~)' (\ ~~ ~ . .
_ ~j, n' c;(~~ lo~ V'- ci ~1:ct.- S~~ n09cf sDIO fa ( bx~ (a.~-dJ; ~, 't'S.(: lo:.o

-IJ\OS\U-~'~~ S~(Oc..

t2;!~~;,...Vltl /\. 0.1- .,
"'oJoJO..Rff-ach r()LoLLa.c+eO ftrM heLL u.xvLl "',,'''-.... ,- Una.: ,-~- .1\..i.1~ .,. -of

Cfrcle If Appnt8b~9:t"''':'h~: "\c' ',; '-, ,: " ",t~ " 'i r Signature(s):

~ Duplicate ID NO.:~tn ~ " . @(c;illl \.d A/ItU6l-~D-~ D ((Ot:} lur""
\,j



["'FI::] Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page I of-.l
....~

.Project Site Name: West Gate Landfill Sample 10 No.: WGL-SO , O::r~OD' .~
Project No.: 112G00864/CTO 407 Sample Location: so fIR'

Sampled By: J.Traut,1P <:,,, l YLi~

0 Surface Soil C.O.C. No.: l

0 Subsurface Soil
[X] Sediment Type of Sample:
0 Other: [] Low Concentration
0 QA Sample Type: 0 High Concentration

~RAB'$~"i1R~l$,t>A[A;\\f":(1ijtf;'. .' ';;k~i>/" " ,:;1;:;-;\(" "'~.;;;} ,,;; c,t ~. .... .' "'::.':',/. ' ' .
Date: I~'II-"q Depth Interval Color Description (Sand, Silt, Clay, Moisture, et¢.)

Time: 1'20 <)
,

Jk, rf\ol~+- ~d~ Sf< rt\ (~~) '04/) ~ t.,C":j
Method: A l\1. ... W Sl~·5feet hfJ-tvV\.. t,...ex.{uye...
Monitor Reading (ppm):

GOMP..()$I:m.':§.~PL,~ DA1J'4: lill' L(;\':,;;,~;" . nti!<,lihf.Y; ;~r;;;:r,::;' .", 'UX~ . ;;':'''',iii'',,!!'' .. .''', 'i:'~' "iJ"'q. '.v ,,'
'I- ! . ~:. J '-':~ "'" "

,»,

oat~~ Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: ~ I

......... r-.......
~ "

.-
Monitor Readings .r- " ..

-.........:"'"
~ ,-

(Range in ppm): .

----,".c•• -r---
'. I~~ ----SAMPLE CO£UECTIQ:N,IN~9~MATldJil~..~Nc~\.\lll~~" 'i::~~:'~ ~!llf~!~J~ti~~ , ':'~j:,i,i:,:rj~, lid :.,,;}, ii,"~ "" or y",;~ ;I;:;~~:* .... ' ~,:i'''''f'

Analysis
~

Container Requirements ~lIected Other

VOC 3 X 40 mL (01), 1 X 40 mL (MeOH) fy ,
or N

SVOC, pesticides, PCBs lAX 8 oz Y or N

metals 1~LI{» y or N

Dioxins 1X~Y()'7 Y or N

'\&Wd ~l'>\~d.S
,

\ vll,rn \J J,
~

f ,
~JJ

-..
t.
•

O.SSERYAllqNSt NQTE$:'~' ):/ .,--~ ~. ~+ I' ')~ .< c\;;p",'·"~" _'~I· , " "'~P":' 5:, ,i:, .',,"'1. ,~ ' -<<: ,r; ''','t~, ~'l'. I ,.. ;:.,- e ....

Ic'~ A.- ~' ,oW 6Jf ,;\AWC> J-f
~ ~~(.W J<.LIa;t~ V 16,-;.0'~5~ l~ 5ll+- -4\'1('(.. ,

,l _~ Jlf~~~
I~ l\+tt~ VV\ s+-:_~ Y'"~ -

&=:1 /l" - -
(\.1 5~f~~~ ~ StW-f~ ~ N ~ • "Ott, /

(1'\ lAt.
~dt

• SOIOt """

-Voe fYa ch'cN1 CO, l.I e--f-~d~ hJYn0j#11
~ - _yuGS'"! '-

~--- bt"rtf.c,n e
Clrcl~Jf,AppltCllbf8: ,~<:,.'. ,,. . t' ,.~~} ,., " ': .."_,>",,,' ":' • .,' 51.nJ!] I ~

MSIMSD Duplicate 10 No.:

.. Al)

•



["II:] Tetr. Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page I of--L

Project Site Name: West Gate Landfill Sample 10 No.: WGL-SD i,;) fI "'CO'. "
Project No.: 112GOOB64/CTO 407 Sample Location: so

Sampled By: J,Trautl~ Q..w~
[] Surface Soil C.O.C. No.:
[] Subsurface Soil
[Xl Sediment Type of Sample:
[] Other: 0 Low Concentration
[] QA Sample Type: 0 High Concentration

~~:~AM,PJ;,EJi~~Tj: ~ -;,'11
" ,;i\ ,c,"i'!;::ftii:;;:~'ll"" "J;i~0{;~ -. .,.. - .

.>~,::.

--
,.,. ..... ,.,. . .

Date: {p -1I-0Cf Depth Interval Color Description (Sand, Silt;Clay, Moisture. etc.)

Time: ,~ '"' ~.
~k, b{tf\.V~

"(Y\O 15+- Sl\~~'~~ u.J
Method:·" "''''~ ---D i:-.,n.- L ~ 0·0.5 feet +~f~ ~ l-\.Y-~
Miinitor Reading (ppm):

~~MB~$.I~i'$AM,p~E D~rA:\~ ,·(t,':;1",;;",:" .ii:jim',; ,;" ;'1" !ffif.\qij>t1'"1 ":.,,J:':I, ~

i;~, . -::". x)J,,, '" ~,
,-"

'",,''''',''''<; ",';,
Date: • Time Depth Interval Color Description (Sand, Silt. Clay. Moisture. etc.)

Method: ---~
Monitor Readings ~
(Range in ppm): ---------~~
S~PLE'cOL;","ECTlC!JN'd liiIi:9~MAl1~N::'f ;,~. .' c , ;::~i:r::" g;t:~tt:l(:'~!f,:>!" "I !i"ri'r'!"

,-

"'"", ;'.,"'.':1';;,',-- ..:"*I'V'ic-So:· ~ "j

'"''
..,

Analysis Container Requirements &ollected Other

VOC 3 X 40 mL (01), 1 X 40 mL (MeOH) y or N

SVOC, pesticides, PCBs '7. -+ XB oz y or N

metals 1x~ t(4l. y or N

Dioxins 1 x~L(D?. y or N

\' i> k-M ~\ ld-~ \ v /",0 \V
I"

O~SEFfVA'ri'O,..,S),tiibT~~:~.v~,"'~' ... ';> 'Il,,:'"'3 ·r':r;:':~' ..;.~';~":"!I! .~ .,::;,:n;,JI03 IQl~Fr: 7'~j,)\(::";)", ;, .' "','- . ~,

J~a~ kft-oN C-()tx( ,~ ,....'t.W<)4\~'1.1t- {.. Y\( '{.

loc4~ 5' ~. "f -r...s J. ~ <to I AJ 4.f-AJW 1
~110 5 tt(fttlt ~fr ~\1'(, Sl(~f"~ J.. fu»

~t(' 11.\ ~It.
'g 5010'1

~~"5~~01~
.

... '" </-G---~- VOC ~~~dV' <J:)l(e.e fr\lW\ \1o~ v0a..U..~
~cyW~ - - ~t

-- -t,f'l't\'t~~t
Circle. If Applicable: I'i {- . .,~., '·il):' ..',' -

! ". --
S19~':S)'MS/MSD Duplicate 10 No.:

... - j)
..



SOIL & SEDIMENT SAMPLE LOG SHEET("11:] Tet,a Tech NUS, Inc.

Page 101-1-
'Ps

Project Site Name: West Gate Landfill Sample ID No.: WGL-SD7l:tj":= 10'/4
Project No.: 112G00864/CTO 407 Sample Location: so

Sampled By: J.TrautlP,Sat~oSurface Soil C.O.C. No.: I

oSubsurface Soil
[X] Sediment Type of Sample:
[] Other: oLow Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA: -~

"

Date: lr 11,1')'1 Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: l'i/~
cI K. ~r«.n'\ fl'\P rs.t - ~,I"J -f, ~-e. :)C(~ ~Method: " II. Itu-t'> 0-0.5 feet

Monitor Reading (ppm):
T {l~ t~ x+lt ""'C:..

COMPOSITE SAMPLE DATA: ; - O' "~' , -.

Date: Time Depth Interval Color Description (Sand, Slit, Clay, Moisture, etc.)----Method: --------Monitor Readings ----(Range in ppm): --------
------------SAMPLE COLLECTION I~FORMATION:

Analysis Container Requirements ~ollected Other

VOC 3 X 40 mL (01), 1 X 40 mL (MeQH) /Y'\ or N

SVOC, pesticides, PCBs 1 X 8 oz Y \ or N

metals 1 x 2 oz Y or N

Dioxins 1 x 8 oz Y or N

"l"'fJ-b.JI .1 ..J ... J,. '-'>7 rI. \../

OBSERVATIONS I NOTES: . MAP:

- ICI~ /\.- 'fO I ~~ AA. V -&.\ 3--'\.- /5' s,\+~V\c.~

s o~ S". '''" {'''t\N.~
d-- Nt ~~uo-:t/

J
- 't'V s~'('~c'e. ~'(' C1~~'C~ ~-

i V'o \r-.cA.~\ • ~.o,o'\
.... VOG ~(/Y"\ (Ol~c+co\~~~~<Jt
~~~( AllJ'\

0

Circle If Applicable:

u~w:MS/MSD Duplicate 10 No.:

l/\

(



(1\:] Telra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page I of ~

Project Site Name:
Project No.:

oSurface Soil
oSubsurface Soil
{X] Sediment
oOther:
oQA Sample Type:

West Gate Landfill

112GOO864/CTO 407
Sample 10 No.: WGL-SO- .!!Jj)11O-O~ i)....G.
Sample Location: _~S~O--,-/.:..;(tJ~=--__
Sampled By: J.Traut p. c:;: -

C.O.C. No.:

Type of Sample:
o Low Concentration
o High Concentration

Date: (P /lIfot:;> Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

oa", nme

Method: ~t-----1------+-------+--------------~

Monitor Readings

(Range in ppm):

Analysis

VOC

SVOC. pesticides, PCBs

metals

Dioxins

, '11 . ::'J1/:;'{ '" \~".>:~"'--':'" .. .~.. ~

< ~

Container Requirements Collected Other

3 X 40 mL (01), 1 X 40 mL (MeOH) ~ or N

2.4X8oz Iff or N

1x~4tS7- 'Iy or N

1~L , C1L.- Y or N

\ \( 20"'1 '\.A J
"'f/

1·-;"

ti9iiii;;Ji'iiii:~,1iiio"~0ii0',!~_jA.;.P:..PI_iC8_·D..lJ_e:..,..__::_"~._' .. .+_.__...... Signature(s):

~O DUPlicat~: ~

u

'I



SOIL & SEDIMENT SAMPLE LOG SHEET["11:] Tetra Tech NUS,lnc.

Page 10f I

Project Site Name: West Gate Landfill Sample ID No.: WGL-SD=-'SO\ l \ -oa::>~
Project No.: 112GOOB64/CTO 407 Sample Location: so l\(

Sampled By: J.Traut p ~ J I Y'ut:.

DSurface Soil C.O.C.No.: I

0 Subsurface Soil
[Xl Sediment Type of Sample:
0 Other: 0 Low Concentration
[] QA Sample Type: =CQ/b &L DHigh Concentration

G~S~I1~J;~pjt:A: '. c,."",,~:'~J',~;2,"
..

,."j:l:k-tt;~",: "i;,~:['" . :,:, .:' '- .,
,J:[ .''',.,,;·s... ·;<',,,, '." 7

Date: to 1111/\ 1 Depth Interval Color Description (Sand, Silt, Clay, Moisture, ete.)

Time:

c! t bVlftvV\
~CP\ .~V(~\\~

Method: r n"ic JtAr ".. t...:\ ~.5feet e\~n.t ~h( 'bal \ - ("l ~~I

Monitor Reading (ppm):
. If'N,}~T - weJi'

CQMPQSI~ISAMp~~~Ar~i0,'i~I':i!P:i' ,k 'i~!':n::;':::f.~,i\-< ~7'H;~",:." :!) ,i, i!f'~,/ifj"i.i,,:at~ ':"i"!,";" ,'.'''X 't;J',:i"j~I;.;' '; ''F''''\,tl!~,::::\< ",

0'
Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: ~
...........

Monitor Readings ~
(Range in ppm): ~

""-

$t~PLE C()L.CE(mO~ilf\lFO~M~TI()N:!:' :Ii!lgr:~:~" 7: ';,> , ,:F:j;;, ",' :~;;: :t ';;,?]i:;';,;" ; e ': ~ ~~: !l: .:€:-::. ~-;; '"",
Analysis Container Requirements Collected Other

VOC 3 X 40 mL (01), 1 X 40 mL (MeOH) It! or N

SVOC, pesticides, PCBs / _~Boz !'\ or N

metals ''5'-1"'x 2"orL.fcf2- V\ or N

Dioxins ." .J.x~ \..l CJ1- V or N

-tnt1.LA ~I)l ;<tS l 'A.. "207 ~I ,
'(J

.'.~q~~~RVArt~~~/NotE~:;," ."~:':" l' :";i'!:%,,:;;:l'~':;:" . ,,_ MAP:;,,',.,',., ~~,,~~,:
~~ ~'." 'r <

-l(",r li-l\elr ~ tN_(\O~~-~(b

,~~\'R1sm \~\\ ~()Il\
_ (jOe.. f1'ac~A(c)(~O-~~ ~o...U ~qh-~tQ.

;wsd(~~or~o..:J\-U'I /\ h~ \Q..

r:~\6?
- no .;)

Circle if Aj)plicabre: ),-. , ,'J "¥.:: ;': '1
,,~: "'. Signature(s):

MS/MSD Duplicate 10 No.:

~v\Jl{
t V



["II:] Tetra Tech NUS,lnc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page 1of 1

Type of Sample:
[] Low Concentration
[] High Concentration

Project Site Name:
Project No.:

[] Surface Soil
[] Subsurface Soil
[Xl Sediment
[] Other:
[] QA Sample Type:

West Gate Landfill
112G00864/CTO 407

1 rA'
u

Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:

WGL-SO -Sf.) (11 • rQ ). <
SOt \ 2-

J.Traut J P...~' .• J • ...A,

Method: HaM Auger '() \, M ~¥,-o.5 feet

Monitor Reading (ppm):

'. ";<,,j~..·V

Description (Sand, Silt, Clay, Moisture, etc.)

~:,::::r c.·.···,

Color

J"', c'!;, '-"
Depth Interval

Time: I c...1'l 0

G~1$~~Iiil;;p~r4; "!. ::',,:;: ..
Date: {o n1/()9 Io.L

O~ Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: ~t-...........----+-------+------t-----------------i

Monitor Readings

(Range in ppm):

Analysis

VOC

Container Requirements I \Colleeted Other

3 X 40 mL (DI), 1 X 40 mL (MeOH) /'f \ or N

SVOC, pesticides, PCBs 74X8oz Y or N

metals 1X~Y0'7 Y or N

Dioxins

\ v?61._ vi
\./

v



["'FI:] Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET

w.cl.aale Util4Rll Sample 10 Number: j11Si(;-~ -0(0 Ll61
~~ Sampled By: ..iJ<trCJ..t.J\..fL _
--W::k C.O.C. Number:

Project Site Name:
Project Number:
Sample Location:
QA Sample Type:

'g.Trip Blank
[] Source Water Blank

[] Rinsate Blank
[] Other Blank ----------

[] Tap
D Fire Hydrant

[] Dedicated

DReusable

o Laboratory Prepared
oPurchased
D Other _

Media Type:

Equipment Used:

Equipment Type:

Date:
Time:
Method:

Semivolatiles

Anal sis Preservative
Volatiles

~' ,'~:" P{Jij'9tfc~~;j)::¥,AT~~JNfP~lb\~~~~'f'>')""
.(Jf4~ Ii&ble 8$;~~d~rce'orarrt~t~Wat~r):,r,} ,

Product Name: -----------Supplier:

Manufacturer:

Order Number: -----------Lot Number:

Expiration Date:

Pesticide / PCB
Metals

Dioxins

Signature(s .



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET

Page \ of 1
~ la.NlRu Sample 10 Number: !JJ6[-So-PIMI ~ O&tlDC(
~l~ Sampled By: _O_-......fu'0?:..1--=- _

(\ JP-= C.O.C. Number:

Project Site Name:
Project Number:
Sample Location:
QA Sample Type:

oTrip Blank
~ource Water Blank

[] Rinsate Blank
[] Other Blank _

oDedicated

oReusable

Date: (; III /6 ~ 0 Laboratory Prepared 0 Tap
Time: --J.:x'O ))(purchased 0 Fire Hydrant
Method: -Uf(?Lf Pour wtz>e>~ []Other _

"i~>(:!P.uACH~S,~B,}VA~~ INFBFiIAll0ti ,. ,if~ ":,::,,it~iI!.f!INSATE;'l.tl~gh~rfTJON ;m~~I"'" ,~<}F
~;~~l'''~PP,licabl~a;~$<bp.r~':O,rRf~~j:W8r~r): 'f;,' ,~;"";!:!!!\'t~I!!ili[¥:,~t\~":, (If AP~d~Le):" "c .j_' ,r·tlt~

Product Name:~ Media Type:

Supplier: ~ Equipment Used:

Manufacturer: ~.L Equipment Type:

Order Number: ' Q:HObA9;;
Lot Number: OlLbL4'1~---
Expiration Date: o'l-~ '201 0

SAMPLE COL~Ett~Q'UNFORMATlc:i~.£'c" "" ~:;.,~,::i:,;;,·'" :t1i~1[i~.;i,:''', .~ k(~k\.c.,.!,;"" • ,;.~;> ""~

Analysis Preservative Container Requirements ~ ell ected

Volatiles I Cool 4°C &HCl Ext{Dyyt.(v~ lAo EhJ NO

Semivolatiles / f/1Irtr Cool 4°C 2 2(' (L \...: lith I NO

Pesticide I PCB Cool 4°C '"L'lC. v ~ I NO
Metals Cool 4°C & HN03 ) V C:;/'v),IY',L, E yl NO

Dioxins Cool 4°C 7 .;- 4 J rts Y}No

/

v



["11::] Tetra Tech NUS,lnc QA SAMPLE LOG SHEET

~liII Sample ID Numbe~e.&JI-OioI{oq
Cib4~ Sampled By:

C.O.C. Number:

Project Site Name:
Project Number:
Sample Location:
QA Sample Type:

[] Trip Blank
[] Source Water Blank

X Rinsate Blank
[] Other Blank _

oTap
oFire Hydrant

~~~ot;k~
S1e~ e

iDedicated
oReusable

o Laboratory Prepared
j!:I PurchasedoOther _

Media Type:

Equipment Used:

Equipment Type:

Product Name: ~..lo<L~ _
Supplier: ..!J.Et.lloO:k~ _
Manufacturer: .u""""Ik'?..:;..:..-,'-o::;;' _

Order Number:

Lot Number: OTtOlq_9"-- _
Expiration Date: 6 (- z0 ID

Semivolatiles

Pesticide / PCB

Cool 4°C & HCI

Anal sis Preservative
Volatiles

Metals

Dioxins

(



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A-6 
BORING LOGS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



BORING NO.: WGL-SB-110
START DATE: 6/4/2009
COMPLETION DATE: 6/4/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA   "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
2 Loose Dark 0.0'-0.9' - SAND (fine to medium), trace fine SP Dry FID (S)=0.0
2 Sand Brown gravel PID (S)=0.0
3 FID (H)=1.0
3 1220 PID (H)=0.9
3 0.0'-0.4' - Similar to above Dry FID (S)=0.0
4 Tan/Brown PID (S)=0.0
4 FID (H)=NR
6 1225 PID (H)=NR
3 Soft Dark 0.0'-0.8' - PEAT/SILTY SAND (fine sand) Dry-Moist FID (S)=0.0
4 Peat and Brown wood chips, fiberous material PID (S)=0.0
4 Silty Sand FID (H)=1.0
2 1235 PID (H)=0.0

10 Medium 0.0'-0.4' - Similar to above Saturated FID (S)=0.0
7 Dense 0.4'-0.7' - SILTY SAND (fine to coarse) and SP PID (S)=0.0
7 Gray GRAVEL FID (H)=0.0
6 1240 Sand PID (H)=0.0
8 and Loose 0.0'-0.8' - SAND (coarse) and GRAVEL (fine Saturated FID (S)=0.0
3 Gravel and coarse, some fine to medium sand PID (S)=0.0
2 WGL-SO-SB110-0810 FID (H)=0.9
2 1245 PID (H)=0.3
8 0.0'-0.5' - SAND (fine to coarse) and GRAVEL Saturated FID (S)=0.0
4 (fine and coarse) PID (S)=0.0
4 FID (H)=0.0

10 1250 PID (H)=0.0
HSA and roller bit to 14' bgs
No split spoons collected

3 Loose Gray/ 0.0'-0.4' - SAND (fine to coarse), trace fine Saturated FID (S)=0.0
2 Sand Tan gravel PID (S)=0.0
2 FID (H)=0.0
1 1305 PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 110

8

8

5

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
LOGGED BY:                          J. Traut TRANSCRIBED BY:J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey

2

5

GRD. SURFACE ELEVATION:

PT/SM

4

6

10

8

14

12

8

SP

14

4

PAGE: 1 OF 3

16

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

2.0

0.4

2.0

0

2.0

0.9

0.8

0.8

2.0

0.7

2.0

0.5

2.0

2.0

0.4



BORING NO.: WGL-SB-110
START DATE: 6/4/2009
COMPLETION DATE: 6/4/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 19' bgs
No split spoons collected

Sand

2 Loose Gray/ 0.0'-0.4' - SAND (mostly fine to medium, some Saturated FID (S)=0.0
2 Tan coarse), trace fine gravel PID (S)=0.0
2 FID (H)=0.0
2 1310 PID (H)=0.0

HSA and roller bit to 24' bgs
No split spoons collected

3 Medium Gray/Tan 0.0'-0.2' - SAND (fine to medium) Saturated FID (S)=0.0
2 Dense 0.2'-0.5' - SILTY SAND (fine sand) PID (S)=0.0

13 WGL-SO-SB112-2426 Silty 0.5'-1.0' - SAND (fine to coarse), layer of silty FID (H)=0.0
10 1325 Sand fine sand, trace clay at 0.8'-0.9' PID (H)=0.0

HSA and roller bit to 29' bgs
No split spoons collected

23 Medium Gray/Tan 0.0'-0.7' - SAND (fine to coarse) Saturated FID (S)=0.0
11 Silty Sand Dense 0.7'-0.9' - SIlTY SAND (fine), some fine and Till PID (S)=0.0
8 and coarse gravel FID (H)=0.0
6 1345 Gravel PID (H)=0.0

(Till) HSA and roller bit to 34' bgs
No split spoons collected

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 110

31

19

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

PAGE: 2 OF 3

32

28

27

30 SM

29

SM

26 SP

25 15

22

21

23

24

4

19

20 SP

17

18

TRANSCRIBED BY: J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
GRD. SURFACE ELEVATION:

LOGGED BY:                          J. Traut

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320

1.0

2.0

2.0

0.4

2.0

0.9



BORING NO.: WGL-SB-110
START DATE: 6/4/2009
COMPLETION DATE: 6/4/2009
MON. WELL NO.: NA
CHECKED BY: B. Geringer

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 34' bgs
No split spoons collected

50/0" E.O.B. at 34' No recovery from 34-35'bgs - Refusal
bgs

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: BORING NO.: SB - 110 PAGE: 3 OF 3

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

33

34

GRD. SURFACE ELEVATION:
DRILLED BY (Company/Driller): Dragin/M. Wilkey

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
LOGGED BY:                          J. Traut TRANSCRIBED BY: L. Homoleski

0.0

0.0



BORING NO.: WGL-MW-101
START DATE: 6/17/2009
COMPLETION DATE 6/18/2009
MON. WELL NO.: MW-101
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 

OR ROCK 
HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological

classification; rock 
weathering; etc.)

HEADSPACE 
FIELD 

SCREENING 
DATA METHOD = 
[PID, FID, (PPM)]

1 Very Black PEATY silty topsoil PT
WOH Soft Moist FID - 0.0

Organic Peat
1321 PID - 0.0

1 Stiff/Medium 0.0-0.9 - PEAT 0.6-0.9 some silt 
3 Dense 0.9-1.0 - cobble Wet FID - 1.9
8 Tan 1.0-3.0 - SAND (fine to coarse) and GRAVEL 

10 1324  (fine to coarse) PID - 0.6 
6 0.0-0.4 - similar to above
6 Saturated FID - 0.0
7
8 1330 PID - 0.0
4 Sand and 0.0-0.7 - similar to above 
5 Gravel FID - 0.0
7 Orange iron staining 0.3-0.7

14 1345 Tan PID - 0.2
8 Tan 0.0-0.4 similar to above cobble in shoe
7 FID - 0.0
7

11 1346 PID - 0.4
9 0.0-0.6 - similar to above
7 FID - 0.0
4
3 1350 PID - 0.4
1 0.0-0.4 - sand (fine to medium) some coarse 
2 Very Loose sand trace fine gravel FID - 0.0
2
2 1400 Sand PID - 0.4
2 0.0-0.4 - sand (fine to coarse)
1 Wet FID - NR
2
3 1402 PID - NR

CME 750X ATV
METHOD OF ADVANCING BORING: 6 1/2 HSA
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: Log hole ~5' East of well while grout is setting --> cores come from MW 101 location BORING NO.: MW - 101

Tetra Tech NUS, Inc.

PAGE: 1 OF 4

16

3

TYPE OF DRILLING RIG:

11

14

4

4

6

SP

13

GRD. SURFACE ELEVATION:

2

LOGGED BY:                          J. Traut TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M/Wilkey

10

8

NA

11

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864

12

14

12

2.0

1.3

2.0

0

2.0

0.1

0.4

0.4
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2.0



BORING NO.: WGL-MW-101
START DATE: 6/17/2009
COMPLETION DATE 6/18/2009
MON. WELL NO.: MW-101
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 

OR ROCK 
HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD = 
[PID, FID, (PPM)]

1 Medium 0.0-1.0 SAND (fine to medium) trace coarse sand SP
4 Dense Tan Wet FID 0.0

17 Sand 1.0-1.2 SAND (fine)
23 1410 PID 0.3
3 0.0-0.2 similar to above
3 Loose 0.2-0.6 silty fine sand some clay Saturated FID 0.0
4 Orange 0.6-1.1 sand (fine to coarse)
9 1415 Tan iron staining PID 0.3
3 0.0-0.4 sand (fine to coarse)
3 Tan Wet FID 0.0
4
7 1420 PID 0.5
6 Medium 0.0-0.4 fine sand
5 Dense 0.4-0.6 fine to medium sand Wet FID 0.0
8 Orange Tan 0.6-1.3 fine to coarse sand and fine and coarse SP Saturated

13 1435 Gray gravel 1.3-1.4 silty clay trace fine sand CL PID 0.5
9 0.0-1.0 silty fine sand some medium to coarse SM

12 sand some fine and coarse gravel and clay Till FID NS
15 1.0-1.2 sand (fine to coarse) gravel (fine and SP Wet
9 1442 Till coarse) 1.2-1.4 silty clay - till CL PID NS
6 0.0-1.0 silty fine sand some medium to coarse

10 sand some fine and coarse gravel Wet FID 0.0
12
18 1450 PID 0.5
12 Very 0.0-0.9 similar to above 
24 Dense Tan FID 0.0
28 0.9-1.0 weathered rock
50 1500 PID 0.5
32 mix of till like (above) and weathered rock/

50/3" Weathered sand (fine) FID 0.0
Rock

1510 PID 0.5

CME 750X ATV
METHOD OF ADVANCING BORING: 6 1/2 HSA
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: Log hole ~5' East of well while grout & scrapping --> cores come from MW 101 location BORING NO.: MW - 101

PROJECT NO:                          112G00864
BORING LOG FOR:                   West Gate Landfill

Dragin/M/Wilkey
LOGGED BY:                          

GRD. SURFACE ELEVATION:

J. Traut TRANSCRIBED BY: L. Homoleski

SW

20

SM

SP

21

7

24

SW

22

26

28

SM

SW

30

52

Tetra Tech NUS, Inc.

PAGE: 2 OF 4

TYPE OF DRILLING RIG:
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22
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7

DRILLED BY (Company/Driller): 
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BORING NO.: WGL-MW-101
START DATE: 6/17/2009
COMPLETION DATE 6/18/2009
MON. WELL NO.: MW-101
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" / 

Min/ft

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 

OR ROCK 
HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD = 
[PID, FID, (PPM)]

No spoon collected - weathered rock - refusal
at 31.5 - rollerbit

Rollerbit 2' into competent rock and set 4" 
Bedrock casing

~20 min/ft
         4" Casing

3.30 min/ft Competant/ Green Green (chlorite) fine grained pink
Run 1 Hard Green, White, (feldpar) and white (quartz) veins

4.30 min/ft RQD =(46/46)100 = Pink, Gray chlorite rich granite (coarse grained) from 36.5 -
100% Green 37.5 and 39-39.5 starts again at 40 

5.40 min/ft breaks may not be natural not weathered/
stained 

7 min/ft Green, White, similar to above intermixed layers of green fine
Pink, Gray grained and granite (chlorite rich) fractures 

4.20 min/ft Green  seem to be drillers breaks maybe 1 natural rust 
Run 2 staining (slight)

5.30 min/ft RQD = (45/52) 100= Green/ layers
87% of pink, white,

5 min/ft green, gray

6 min/ft

7.30 min/ft

5.15 min/ft Run 3 Top 6" probably left over from Run 2 - broken 
RQD = 73% similar to above intermixed green fine grained

6.30 min/ft (chlorite)  granite veins and quartz and 
feldspar grains present in chlorite

5.45 min/ft

CME 750X ATV
METHOD OF ADVANCING BORING: 6 1/2 HSA
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: Log hole ~5' East of well while grout & scrapping --> cores come from MW 101 location BORING NO.: MW - 101

 - some 
quartz/feldspa
r grains

BORING LOG FOR:                   West Gate Landfill

TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M/Wilkey

PROJECT NO:                          112G00864
LOGGED BY:                          J. Traut

34

GRD. SURFACE ELEVATION:

40

36

38

44

42

48

46

Tetra Tech NUS, Inc.

PAGE: 3 OF 4

TYPE OF DRILLING RIG:

4.3

4.0

32

3.9

5.0
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BORING NO.: WGL-MW-101
START DATE: 6/17/2009
COMPLETION DATE 6/18/2009
MON. WELL NO.: MW-101
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 

OR ROCK 
HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD = 
[PID, FID, (PPM)]

5.45 min/ft Evidence of some fractures ~ 20% being natural-
in majority of breaks no evidence of staining

5.45 min/ft or weathering
End of Boring at

49.5' bgs

CME 750X ATV
METHOD OF ADVANCING BORING: 6 1/2 HSA
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: Log hole ~5' East of well while grout & scrapping --> cores come from MW 101 location BORING NO.: MW - 101

BORING LOG FOR:                   West Gate Landfill

TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M/Wilkey

PROJECT NO:                          112G00864
LOGGED BY:                          J. Traut

50

GRD. SURFACE ELEVATION:

Tetra Tech NUS, Inc.

PAGE: 4 OF 4

TYPE OF DRILLING RIG:

48



BORING NO.: WGL-MW-102
START DATE: 6/10/2009
COMPLETION DATE: 6/22/2009
MON. WELL NO.: MW-102
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
2 Dark Brown 0.0-0.2 sand (fine to medium) and coarse gravel 
6 Fill Very Dense Tan SP Dry (s) 0.0

50/2" 0945 (H) FID 0.0
PID 0.0

2 Very Loose Gray Tan 0.0-0.3 sand (fine) some silt SM (s) 0.0
1 Soft Dark Brown/ PT Moist
1 1010 Black 0.3-0.7 peat wood chunks some silt (H) FID 0.0
1 Peat PID 0.0
1 Very Soft 0.0-0.5 peat similar to above (s) 0.0
2 Moist/Wet
1 1015 large wood chunk in shoe (H) FID 0.4
1 PID 0.0
1 0.0-0.8 similar to above, granite cobble at 0.4'
1 Wet (S) 0.0
1 1025 (H) FID 58.4
1 PID 0.0

WOH Augers 8' Soft Dark Brown 0-2" organic decomposed 
2-3" Fine sand gray

1450 3-12" Dark brown/black silt PID 0.4
FID 253

6 Augers (10') 0-6"- Same as above
10 Gray 6-9" Dark gray silt trace clay SP
10 1455 Sand, Silt, 9-18" gray fine to coarse SAND and Fine gravel FID 4.0
12 and Gravel Subrounded up to 1" trace silt PID 0.2
8 Augers (12') Medium Same as above with platy and rounded gravel 

10 Dense up to 1 in.
11 1505 FID 130
15 PID 0.3
7 Augers (14') Same as above No platy gravel
9

11 1510 FID 6.0
14 PID 0.2

CME 750X ATV
METHOD OF ADVANCING BORING: 6 1/2 HSA 6" Roller bit 8-36 4 1/4 HSA with 4" roller bit for logging
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline 
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: MW - 102

0

2

PAGE: 1 OF 4

16

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

14

20

21

12

10

8

20

4

6

3

2

GRD. SURFACE ELEVATION:

56

2

TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M/Wilkey

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864
LOGGED BY:                          J. Traut, R. Clark
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BORING NO.: WGL-MW-102
START DATE: 6/10/2009
COMPLETION DATE: 6/22/2009
MON. WELL NO.: MW-102
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
8 Auger 16' Sand, Silt Medium Gray 0.0-1.0 - Same as above SP
8 and Gravel Dense Wet

17 FID 8.1
20 1325 PID 0.2
6 Very 0.0-0.7 fine to coarse sand and fine and coarse

22 Sand Dense gravel Saturated (s) 0.0
50/5' and Subrounded - subangular gravel cobbles in shoe (H) FID 1.8

0845 Gravel PID 0.2
8 Loose 0.0-0.7 sand (mostly fine to medium some 
5 coarse) some fine and coarse gravel (s) 0.0
2 (subrounded) (H) FID 1.1
4 0855 PID 0.1
2 Gray tan 0.0-0.9 sand fine to medium 0.7-0.9 some 
2 coarse sand Wet (s) 0.0
6 Sand (H) FID 2.3

20 0900 PID 0.1
1 Medium 0.0-1.1 sand (fine to medium)
2 Dense (s) 0.0
9 (H) FID 1.4

22 0905 PID 0.2
1 Loose 0.0-0.4 same as above 0.4-0.9 fine sand layer, SP
3 fine to coarse sand at 0.6 SW (s) 0.0
4 0.9-1.3 fine to coarse sand (H) FID 0.3

12 0915 PID 0.1
4 Medium 0.0-1.0 fine to medium sand, trace coarse sand

11 Dense (s) 0.0
11 1.0-1.4 fine to coarse sand and fine to coarse (H) FID 0.6
13 0925 Sand gravel (subangular) PID 0.1
10 and 0.0-1.2 same as above - less coarse sand 
12 Gravel (s) 0.0
13 1.2-1.4 cobble (H) FID 0.5
32 0930 PID 0.2

CME 750X ATV
METHOD OF ADVANCING BORING: 6 1/2 HSA 6" Roller bit 8-36 4 1/4 HSA with 4" roller bit for logging
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline 
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: MW - 102

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864
LOGGED BY:                          J. Traut TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M/Wilkey
GRD. SURFACE ELEVATION:
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20
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72

22

7

24

8

26

11

28 SP
7

30

22

Tetra Tech NUS, Inc.

PAGE: 2 OF 4
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TYPE OF DRILLING RIG:
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BORING NO.: WGL-MW-102
START DATE: 6/10/2009
COMPLETION DATE: 6/22/2009
MON. WELL NO.: MW-102
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 
min/ft.

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
31 Dense Gray Tan 0.0-0.3 fine to coarse sand and fine to coarse 
25 Till White gravel (s) 0.0
13 0.3-0.4 broken up cobble? (H) FID 0.2
16 1000 Gray Tan 0.4-0.7 mostly coarse sand and fine to coarse PID 0.2
24 Very Dense gravel trace fine to medium sand Wet
26 TOR 0.0-0.7 same as above - some fine to medium (s) 0.0

50/6" sand (H) FID 0.4
1020 Bedrock 0.7-1.0 broken up cobble rock PID 0.6

roller bit Roller bit 2' into 
Smooth ~15' min/ft competant rock and 

Bottom of   grout casing
4"casing

3.40 Slightly Pink, green Granite, large feldspar crystals, finer purplish 
min/ft Run 1 Broken white black  quartz.  Chlorite In fractures
4.45 RQD = (33/42)100= purple
min/ft 78% horizontal fractures
5.45
min/ft
5.45
min/ft
6.30 Broken Similar to above - same green weathering in
min/ft Run 2 fractures
3.45 RQD =(17/47) 100 = Slightly some vertical fractures (70 degree angle and
min/ft 36% Broken greater) some horizontal fractures, very broken 
4.20 Broken in the bottom foot
min/ft
4.00
min/ft

similar to above
4.50 Run 3
min/ft
4.30

CME 750X ATV
METHOD OF ADVANCING BORING: 6 1/2 HSA 6" Roller bit 8-36 4 1/4 HSA with 4" roller bit for logging
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline 
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: MW - 102

BORING LOG FOR:                   

34

38

36

West Gate Landfill

TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M/Wilkey

PROJECT NO:                          112G00864
LOGGED BY:                          J. Traut

SP

GRD. SURFACE ELEVATION:

NA

38

40

44

42

PAGE: 3 OF 4
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48

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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BORING NO.: WGL-MW-102
START DATE: 6/10/2009
COMPLETION DATE: 6/22/2009
MON. WELL NO.: MW-102
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
Broken Pink green Granite - green weathering infractures - breaks Cleared borehole 

5 RQD = (27/60) 100 white black appear natural ~ 0.5 hrs.
min/ft 45% purple
6.2

min/ft
5

min/ft

End of Boring at
51.5 bgs

CME 750X ATV
METHOD OF ADVANCING BORING: 6 1/2 HSA 6" Roller bit 8-36 4 1/4 HSA with 4" roller bit for logging
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline 
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: MW - 102

BORING LOG FOR:                   

50

52

West Gate Landfill
PROJECT NO:                          112G00864
LOGGED BY:                          J. Traut
DRILLED BY (Company/Driller): Dragin/M/Wilkey

TRANSCRIBED BY: L. Homoleski

GRD. SURFACE ELEVATION:

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

PAGE: 4 OF 4
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BORING NO.: WGL-MW-103
START DATE: 5/26/2009
COMPLETION DATE 6/1/2009
MON. WELL NO.: MW-103
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; 

geological classification; 
rock weathering; etc.)

HEADSPACE 
FIELD 

SCREENING 
DATA METHOD = 
[PID, FID, (PPM)]

WOH Very Dark 0.0-0.1 peaty topsoil fiberous material PT
Loose Brown Dry PID - 0.0

1
1350 Peat FID - 0.0

1 Tan/ 0.0-0.6 silty sand (fine to medium) 0.6-1.8 SM
1 Brown peat layers, wood, trace silt PT Moist - damp (s) 0.0 
2 1.8-2.0 silt trace fine sand (H) FID 69.9
2 1351 ML (H) PID 0.0

WOH Brown 0.0-0.8 peat, organic material, wood some silt 
Damp - wet (s) 0.0

1 Dark 0.8-2.0 silt trace organic material large cobble (H) FID 137.3
3 1420 Brown in shoe (H) PID 0.0
7 Medium 0.0-0.5 similar to above

14 Dense SP Saturated (s) 0.0
10 Tan/ 0.5-1.5 sand (fine to coarse) some fine and (H) FID 20.2
13 1431 Gray coarse gravel (H) PID 0.0
8 0.0-0.7 Similar to above

11 (s) 0.0
13 Sand 
14 1510 and Gravel (H) 0.0
6 0.0-0.5 similar to above
8 (s) 0.0
9

12 1524 (H) 0.0
4 0.0-0.7 similar to above
4 Loose (s) 0.0
4 (H) FID 0.6
7 0846 PID 0.0
1 0.0-1.0 similar to above
1 Very Loose (s) 0.0 PID
2 (H) FID 0.0
4 0855 PID 0.0

CME ATV
METHOD OF ADVANCING BORING: HSA 7 1/4 ID 10" OD with 6" roller bit/ 4 1/4" casing - 4" roller bit at 28' bgs
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline core (4")
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: Attempt 1: HSA & rollerbit to 22' bgs cannot get augers past 20.5 - split spoons down to 22' Attempt 2: moved 5' NE of staked location - drilled

down to 18'bgs - augers grinding - no seal       Attempt 3: move 5' NE of Attempt 2 - auger down 10' bgs and try mud rotary with bentonite mixture
(s) = screening (H) = headspace BORING NO.: MW - 103

12

1

3

24

J. Traut

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864

TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M/Wilkey

2

GRD. SURFACE ELEVATION:

LOGGED BY:                          

1

PT

4

6 ML

10

8

24

17

8

14

3

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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BORING NO.: WGL-MW-103
START DATE: 5/26/2009
COMPLETION DATE 6/1/2009
MON. WELL NO.: MW-103
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; 

geological classification; 
rock weathering; etc.)

FIELD 
SCREENING 

DATA METHOD = 
[PID, FID, (PPM)]

2 Very Loose 0.0-0.7 sand (fine) some silt SM (s) PID 0.0
2 Very Soft Tan/Gray Saturated
2 0.2-0.3 layer of sand (fine to coarse) (H) FID 0.3
3 0920  PID 0.0
1 Sand Very 0.0-0.1 sand (fine) some silt (s) PID 0.0
1 and Silt Loose Tan 0.1-1.0 sand (fine to coarse)
1 Orange orange iron staining 0.6-0.7 (H) FID 0.0
8 0930 Tan  PID 0.0

26 Medium 0.0-1.2 sand (fine to coarse) layer of fine (s) PID 0.0
13 Dense Tan sand  Wet
15 sand 0.5-0.6 granite cobble in shoe (H) FID 0.0
19 0950  PID 0.0

drill cuttings - sand & gravel size particles

NA

Sand drill cuttings - sand & gravel size particles
and 

NA Gravel

1430
NA 1530

NA

26 0.0-0.1 broken cobble
27 Very Dense 0.1-0.3 sand (mostly fine to medium trace Saturated
49 coarse) trace to some fine and coarse gravel, Till

50/5" 1000 trace silt, cobble in shoe

CME ATV
METHOD OF ADVANCING BORING: HSA 7 1/4 ID 10" OD with 6" roller bit/ 4 1/4" casing - 4" roller bit at 28' bgs
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline core (4")
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: MW - 103

76

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

PAGE: 2 OF 4

SP

30

28

32

24

26

22

28

Dragin/M/Wilkey

20

SP

24

2

GRD. SURFACE ELEVATION:

18

LOGGED BY:                          J. Traut TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): 

PROJECT NO:                          112G00864
BORING LOG FOR:                   West Gate Landfill
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BORING NO.: WGL-MW-103
START DATE: 5/26/2009
COMPLETION DATE 6/1/2009
MON. WELL NO.: MW-103
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" / 

Min/ft

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; 

geological classification; 
rock weathering; etc.)

FIELD 
SCREENING 

DATA METHOD = 
[PID, FID, (PPM)]

42 Very Tan/Gray 0.0-0.9 sand (mostly fine to medium, trace clay)
50/5" Till Dense Wet

trace silt, trace fine and coarse gravel
1040

Bedrock roller bit steady and then drops 
NA cuttings sand and gravel 

1215          
13 min/ft Very Gray granite fractured - green - (chlorite) In fractures Begin HQ coring at 

Run 1 Broken Pink White 0.0-0.7 very broken 0.7-1.9 broken - vertical 36' bgs
8.30 min/ft RQD = 20% Broken Green fractures 1.9-2.3 very broken 

1400
7 min/ large crystals Roller bit to 39 - 
0.5 ft vertical fracture

green (chlorite) In breaks not letting H2O 
3.35 min/ft RQD = 52% all breaks appear natural through for drilling

competent
2.54 min/ft Run 2 rock - weathering 

only along breaks
3 min/ft

Very 
2.54 min/ft Broken

Broken
4.45 min/ft 1535 Maroon 4.8-5.0 maroon quartz (vein?)

3 min/ft 0.0-1.3 maroon quartz - horizontal fractures

3.08 min/ft RQD = 69% gray/pink
Run 3 white/green granite - high angle fractures seem natural - 

3.05 min/ft green chlorite in most fractures. Some
horizontal fractures

3.48 min/ft

CME ATV
METHOD OF ADVANCING BORING: HSA 7 1/4 ID 10" OD with 6" roller bit/ 4 1/4" casing - 4" roller bit at 28' bgs
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline core (4")
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: MW - 103

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

PAGE: 3 OF 4

46

48

44

42

GRD. SURFACE ELEVATION:

36

38

40

SP

LOGGED BY:                          J. Traut TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M/Wilkey
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BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864
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BORING NO.: WGL-MW-103
START DATE: 5/26/2009
COMPLETION DATE 6/1/2009
MON. WELL NO.: MW-103
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; 

geological classification; 
rock weathering; etc.)

FIELD 
SCREENING 

DATA METHOD = 
[PID, FID, (PPM)]

9 min/ Broken pink gray granite - green chlorite in fractures
0.8 ft. 0930 white green 

4.45 min/ft Run 4 black granite - breaks have only slight weathering 
RQD= 89%

5 min/ft.
1030

End of Boring
at 51 bgs

CME ATV
METHOD OF ADVANCING BORING: HSA 7 1/4 ID 10" OD with 6" roller bit/ 4 1/4" casing - 4" roller bit at 28' bgs
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: HQ Wireline core (4")
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: MW - 103 PAGE: 4 OF 4

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

51

LOGGED BY:                          J. Traut TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M/Wilkey

50

GRD. SURFACE ELEVATION:

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864

1.6

48

2.0



BORING NO.: WGL-SB-101
START DATE: 6/5/2009
COMPLETION DATE: 6/5/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
3 0.0'-0.2' - SILTY SAND SM (S) 0.0
4 M. Dense Dark Brown SP

15 Sand 0.2'-0.7' - SAND (fine and medium some coarse) Dry (H) FID 0.0
31 1145 and Gravel trace fine gravel cobble in shoe       PID 0.0
40 0.0'-1.9' - SAND (fine to medium, some coarse) (S) 0.0
27 V. Dense and GRAVEL (fine and coarse)
38 cobble at 1.2' and 1.5'-1.6' (H) FID 0.0
34 1200       PID 0.0
17 (S) 0.0
26 Dense Tan 0.0'-0.4' - SAND (fine to coarse) and GRAVEL
23 (fine and coarse) (H) FID 0.0
28 1215 cobble in shoe       PID 0.0
10 0.0'-0.9' -  SAND fine to coarse, trace fine and (S) 0.0
10 M. Dense coarse gravel
15 Moist - Damp (H) FID 0.0
12 1225       PID 0.0
11 0.0'-0.2' - similar to above (S) 0.0
12 Mostly fine and medium sand, some coarse
9 (H) not screened

17 1233
4 Gray/tan 0.0'-1.0' - SAND(fine to coarse) and GRAVEL (S) 0.0
6 (fine and coarse)
8 Yellow/Tan iron staining at 0.4' Wet (H) FID 0.0
4 1240       PID 0.0
3 Gray/Tan 0.0'-0.4' - SAND (fine and coarse), (S) FID 0.4
4 trace fine gravel       PID 0.0
7 0.4'-0.5' - SILTY SAND (fine), trace fine gravel (H) FID 0.1

10 1248       PID 0.0
2 WGL-SO-SB101-1416 Loose 0.0'-0.2' - fine SAND some silt (S) 0.0
4 0.2'-0.8' - SAND (fine to medium)
4 0.8'-1.1' - SAND (fine to coarse) (H) FID 0.0
6 1254       PID 0.0

CME  75OX ATV
METHOD OF ADVANCING BORING: HSA 4 1/4" with 4" Roller Bit
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: WGL-SB-101 PAGE: 1 OF 2

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

SP

14 SM

10

8

11

16

4

6

8

14

12

GRD. SURFACE ELEVATION: ELEVATION FROM:

2

19

LOGGED BY:                          J. Traut TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M. Wilkey

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864
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BORING NO.: WGL-SB-101
TRANSCRIBED BY: L. Homoleski START DATE: 6/5/2009

COMPLETION DATE: 6/5/2009
MON. WELL NO.: NA

ELEVATION FROM: CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR

MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
3 0.0'-0.5' SAND (fine to coarse), trace gravel SP
5 Sand M. Dense Gray/Tan Wet (S) 0.0
6 and Gravel (H) FID 0.0

10 1303       PID 0.0
3 WGL-SO-SB101-1020 Silty Sand 0.0'-0.5' - SILTY SAND (fine), some clay
6 Gray Saturated (S) 0.0
9 Sand 0.5'-1.0' - fine SAND (H) FID 0.0

13 1308 and Gravel       PID 0.0
4 0.0'-0.8' - similar to above trace fine gravel
4 (S) 0.0
8 0.8'-2.0' -SAND (fine to coarse) and GRAVEL (H) FID 0.0

12 1315 (fine and coarse)       PID 0.0
4 0.0'-0.4' - similar to above
8 Saturated (S) 0.0

12 Silty Sand 0.4'-1.1' - SILTY SAND (fine sand, some medium (H) FID 0.0
13 1323 and Gravel to coarse sand), some fine and coarse gravel Till       PID 0.0
17 (Till) 0.0'-0.4' - similar to above
18 Dense Saturated (S) 0.0
19 (H) FID 0.0
21 1338 Till       PID 0.0
13 0.0'-0.9' - similar to above
15 Till (S) 0.0
26 0.9'-1.2' - SAND(fine and coarse) and GRAVEL  (H) FID 0.0
39 1355 (fine a)       PID 0.0
19 0.0'-0.4' - similar to above

50/3" NA (S) 0.0
End of Boring (H) FID 0.0

1410 at 29' bgs       PID 0.0

CME  75OX ATV
METHOD OF ADVANCING BORING: HSA 4 1/4" with 4" Roller Bit
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: WGL-SB-101

DRILLED BY (Company/Driller): Dragin/M. Wilkey
GRD. SURFACE ELEVATION:

18

LOGGED BY:                          J. Traut

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864

20

SM

SW
15

11

22 SP
12

24 SM
20

26

37

41

PAGE: 2 OF 2

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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BORING NO.: WGL-SB-102
START DATE: 6/4/2009
COMPLETION DATE: 6/5/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"-   
Value

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
2 Loose Dark Brown 0.0'-0.8' - SAND (mostly fine to medium) trace SP (S) 0.0
3 fine gravel
4 Tan 0.8'-1.5' SAND (fine) some silt, trace fine to coars Dry (H) FID 0.0
6 1530 Sand, Silt Dark Brown gravel       PID 0.0
5 and Gravel Medium 0.0'-0.3' - SAND (mostly fine to medium), fine (S) 0.0
4 Dense and coarse gravel Moist
6 (H) FID 2.0
8 1535       PID 0.1
4 0.0'-0.1' - similar to above cobble in shoe (S) 0.0
6 tan/black 0.1'-0.4' - SILTY SAND (fine) Moist-wet

11 layers 0.4'-1.3' - SAND (fine to coarse) and GRAVEL  Dry (H) FID 0.0
13 1545 Tan (fine and coarse)       PID 0.0
13 Dense cobble in shoe No recovery Not screened
15 Wet
17 Not screened
21 1600
5 WGL-SO-SB102-0812 Loose 0.0'-0.9' -SAND (fine to coarse) and GRAVEL (S) 0.0
4 Orange/Tan (fine and coarse) Saturated
4 Light tan Wet (H) FID 1.0
5 1605 Sand       PID 0.0
2 and Tan 0.0'1-1.0' - SAND (fine to coarse) and GRAVEL (S) 0.0
3 Gravel (fine and coarse) Wet
3 Gray/Tan (H) FID 0.0
4 1610       PID 0.0

HSA and roller bit to 14' bgs
No split spoons collected

2 Loose Gray/Tan 0.0'-0.6' - SAND (mostly fine to medium), Wet (S) 0.0
2 trace fine gravel
2 (H) FID 0.0
5 1620       PID 0.0

CME  75OX ATV
METHOD OF ADVANCING BORING: HSA 4 1/4" with 4" Roller Bit
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: WGL-SB-102

SM

SP

LOGGED BY:                          J. Traut TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): 

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864

7

2

Dragin/M. Wilkey
GRD. SURFACE ELEVATION: ELEVATION FROM:

SM

4

6 SP

10

10

8

12

SP

14

NA

PAGE: 1 OF 3
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TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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BORING NO.: WGL-SB-102
TRANSCRIBED BY: L. Homoleski START DATE: 6/4/2009

COMPLETION DATE: 6/5/2009
MON. WELL NO.: NA

ELEVATION FROM: CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"-  
Value

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR

MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and Roller bit to 19' bgs
No split spoons collected

Sand
and 

Gravel

6 Medium Gray/Tan 0.0'-0.1' - SAND (fine to coarse) and GRAVEL Saturated (S) 0.0
5 Dense fine and coarse subrounded - angular gravel
6 0830 (H) FID 0.0
8       PID 0.0

HSA roller bit to 24' bgs
No split spoons collected

4 Medium Gray-Tan 0.0'-0.3' - SAND (fine to coarse) and GRAVEL  
5 20 Dense Tan (fine and coarse) Saturated (S) 0.0

15 0.3'-1.3' - SILTY SAND (fine) some fine and (H) FID 0.4
10 0840 Silty coarse gravel       PID 0.0

Sand HSA and roller bit to 29' bgs
No split spoons collected

11 WGL-SO-SB!02-2931 Very Tan 0.0'-0.5' - SAND (fine to coarse), trace fine and SP Saturated
26 Dense coarse gravel SM Wet (S) 0.0
27 0910 0.5'-2.0' - SILTY SAND (fine) (H) FID 0.0
36       PID 0.0

HSA and roller bit to 34' bgs
No split spoons collected

CME  75OX ATV
METHOD OF ADVANCING BORING: HSA 4 1/4" with 4" Roller Bit
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: WGL-SB-102

30

32

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

PAGE: 2 OF 3

22

53

28

NA

SP

26

24

NA

20 SP
11

18

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864
LOGGED BY:                          J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
GRD. SURFACE ELEVATION:

NA
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BORING NO.: WGL-SB-102
TRANSCRIBED BY: L. Homoleski START DATE: 6/4/2009

COMPLETION DATE: 6/5/2009
MON. WELL NO.: NA

ELEVATION FROM: CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA

"N"-  
Value

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR

MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 34' bgs

Silty No split spoons collected
Sand

50/3" Tan 0.0'-0.3' - SILTY SAND (fine) with weathered Top of Weathered  
End of Boring BEDROCK mixed in - granite Bedrock
at 34.5

CME  75OX ATV
METHOD OF ADVANCING BORING: HSA 4 1/4" with 4" Roller Bit
METHOD OF SOIL SAMPLING: Split Spoon
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: WGL-SB-102

DRILLED BY (Company/Driller): Dragin/M. Wilkey

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864
LOGGED BY:                          J. Traut

GRD. SURFACE ELEVATION:

34

35

PAGE: 3 OF 3

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

32



BORING NO.: WGL-SB-103
START DATE: 6/2/2009
COMPLETION DATE: 6/3/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
WOH Very Dark 0.0'-0.4' - SAND (fine to medium) trace silt SP Dry FID (S)=0.0

Soft Brown 0.4'-0.9' - SILTY SAND ( fine to medium sand) SM Moist PID (S)=0.0
2 Silty FID (H)=NR
1 1430 Sand PID (H)=NR
1 0.0'-0.3' - Similar to above Moist-damp FID (S)=116
1 Or. Brown 0.3'-0.4' - Layer of SILTY CLAY PID (S)=0.0
2 Gray Brown 0.4'-0.6' - SILTY SAND FID (H)=91.1
2 1435 Black 0.6'-1.5' - PEAT, fiberous, wood PID (H)=0.4

NA Peat Dk. Brown 0.0'-0.8' - PEAT, wood chips, some silt FID (S)=4.0
Black PID (S)=0.0

Recovery only 0.8' FID (H)=3042
1520 Damp PID (H)=0.3

0.0'-0.9' -  PEAT, large wood (1" diameter Saturated FID (S)=4.0
2" length), fiberous, wood PID (S)=0.0

WGL-SO-SB103-0608 Silty Gray 0.9'-1.0' SILTY SAND some gravel (fine gravel, Shelby Tube Sample FID (H)=104.7
1540 Sand fine sand) PID (H)=0.0

6 Medium Brown 0.0'-1.2' - SAND AND GRAVEL (fine to coarse Saturated FID (S)=0.0
10 Dense Gray Tan sand, fine and coarse gravel) subrounded to PID (S)=0.0
12 Sand subangular gravel FID (H)=0.0
13 1550 and Gravel PID (H)=0.0
13 0.0'-0.5' - Similar to above Saturated FID (S)=0.0
11 PID (S)=0.0
10 FID (H)=0.0
10 1600 PID (H)=0.0
2 Loose Tan 0.0'-1.1' - Similar to above - no coarse gravel Saturated FID (S)=0.0
3 PID (S)=0.0
3 FID (H)=0.5
5 1610 PID (H)=0.0
4 Medium 0.0'-0.4' - SAND (fine to medium) Saturated FID (S)=0.0
5 Sand Dense PID (S)=0.0
7 WGL-SO-SB103-1416 0.4'-0.9' - SAND (fine to coarse) trace fine FID (H)=0.4
9 825 gravel PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)/Shelby Tube
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 103

No split spoon- 
attempt Shelby tube

Screening from peat 
layer

16

TYPE OF DRILLING RIG:
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Tetra Tech NUS, Inc.
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GRD. SURFACE ELEVATION:

LOGGED BY:                          J. Traut TRANSCRIBED BY:J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
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BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
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BORING NO.: WGL-SB-103
START DATE: 6/2/2009
COMPLETION DATE: 6/3/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 19' bgs
No split spoons collected

Sand
2 Loose Gray 0.0'-0.2' - SAND (fine to coarse) SP Saturated FID (S)=0.0
2 5 0.2'-0.7' - SILTY SAND (fine) trace clay SM PID (S)=0.0
3 0.7'-0.8'- SAND (fine to coarse) trace fine FID (H)=0.0
3 840 gravel PID (H)=0.0

HSA and roller bit to 24' bgs
No split spoons collected

12 Medium Tan 0.0'-0.4' - SAND (fine to medium) Saturated FID (S)=0.0
9 Dense PID (S)=0.0
6 Gray 0.4'-0.8' - SILTY SAND (fine) some fine and FID (H)=0.0
7 900 coarse gravel PID (H)=0.0

Silty HSA and roller bit to 29' bgs
Sand and No split spoons collected

Gravel

16 Medium Gray/ 0.0'-0.7' - SAND (fine to medium) Wet FID (S)=0.0
13 25 Dense Tan 0.7'-1.1' - SILTY SAND (fine to medium sand) PID (S)=0.0
12 and fine and coarse gravel Till FID (H)=0.0

50/5" Till PID (H)=0.0
HSA and roller bit to 34' bgs
No split spoons collected

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)/Shelby Tube
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.:SB-103

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320

GRD. SURFACE ELEVATION:

LOGGED BY:                          J. Traut TRANSCRIBED BY: J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
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TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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BORING NO.: WGL-SB-103
START DATE: 6/2/2009
COMPLETION DATE: 6/3/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 34' bgs
No split spoons collected

Till

20 0.0'-0.8' - SAND (fine to coarse) some silt FID (S)=0.0
50/3" 945 iron staining 0.6'-0.7' PID (S)=0.0

E.O.B. FID (H)=0.0
at 35' bgs PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)/Shelby Tube
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB-103

Dragin/M. Wilkey

BORING LOG FOR:                   West Gate Landfill
112G00864-0320

LOGGED BY:                          J. Traut TRANSCRIBED BY: J. Traut

34

GRD. SURFACE ELEVATION:

35 SP

PROJECT NO:                          

DRILLED BY (Company/Driller): 

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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BORING NO.: WGL-SB-104
START DATE: 6/9/2009
COMPLETION DATE: 6/9/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA   "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
1 Very Dark 0.0'-0.5' - SAND (fine to medium) some SP Moist FID (S)=0.0
2 Loose Brown fine and coarse gravel and silt, pieces of glass PID (S)=0.0
2 Fill FID (H)=0.0
1 1235 PID (H)=0.0
2 Silty Sand Medium 0.0'-0.3'- SILTY SAND (fine) peat like material Wet FID (S)=0.0
2 Dense Tan 0.3'-0.6' - SILT, some fine sand and fine gravel PID (S)=0.0

11 trace clay FID (H)=0.0

10 1305
0.6'-1.1' - SAND (fine to coarse) and gravel 
(fine to coarse) PID (H)=0.0

4 Sand Loose 0.0'-0.4' - SAND AND GRAVEL (fine and coarse Saturated FID (S)=0.0
4 and PID (S)=0.0
5 Gravel FID (H)=0.0
4 1310 PID (H)=0.0
4 0.0'-0.7' - SAND (fine to coarse) some gravel Saturated FID (S)=0.0
4 (fine and coarse) PID (S)=0.0
6 FID (H)=0.0
4 1315 PID (H)=0.0
2 0.0'-0.4' - SAND (mostly fine to medium some Saturated FID (S)=0.0
2 coarse) PID (S)=0.0
4 0.4'-0.7' - SAND (fine to coarse) iron staining FID (H)=0.0
5 1320 PID (H)=0.0
2 Orange- 0.0'-0.5' - SAND (fine to coarse) and gravel (fine Saturated FID (S)=0.0
3 Tan and coarse) iron staining PID (S)=0.0
4 FID (H)=0.0
4 1325 PID (H)=0.0
2 0.0'-0.4' - SAND (fine to coarse), trace fine Saturated FID (S)=0.0
6 and coarse gravel PID (S)=0.0
3 FID (H)=0.0
1 1335 PID (H)=0.0
3 0.0'-0.6' - SAND (fine to coarse) Saturated FID (S)=0.0
3 WGL-SO-SB104- PID (S)=0.0
2 1416 FID (H)=0.0
4 1340 PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 104

9

13

6

10

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
LOGGED BY:                          J. Traut TRANSCRIBED BY:J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
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BORING NO.: WGL-SB-104
START DATE: 6/9/2009
COMPLETION DATE: 6/9/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. 

(QA/QC STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 19' bgs
No split spoons collected

2 Loose 0.0'-0.4' - SAND (fine) Wet FID (S)=0.0
3 WGL-SO-SB104- Sand 0.4'-0.7' - SAND (fine to coarse) and gravel PID (S)=0.0
4 1921 and (fine and coarse) FID (H)=0.0
7 1345 Gravel PID (H)=0.0

HSA and roller bit to 24' bgs
No split spoons collected

Cobble at 24' pushed through to 25' bgs FID (S)=0.0
PID (S)=0.0

5 Medium 0.0'-1.1' SAND (fine to coarse) and gravel (fine SP Saturated FID (H)=0.0
7 15 Dense and coarse) GP PID (H)=0.0
8 0.5'-0.8' - layer of fine and coarse gravel some 
9 1355 fine to coarse sand

HSA and roller bit to 30' bgs
No split spoons collected

FID (S)=NR
PID (S)=NR

50/5" Gray/Tan 0.0'-0.3' - SILTY SAND (fine) Dry - Top of Rock FID (H)=NR
E.O.B at 30.5' 0.3'-0.5' - SAND (fine to medium) pieces of PID (H)=NR

bgs granite

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB-104

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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TRANSCRIBED BY: J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
GRD. SURFACE ELEVATION:

LOGGED BY:                          J. Traut

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
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BORING NO.: WGL-SB-105
START DATE: 6/9/2009
COMPLETION DATE: 6/9/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA   "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
4 Loose Dark 0.0'-0.3' - SAND (fine to medium) wood chips SP Dry FID (S)=0.0
4 Brown PID (S)=0.0
4 FID (H)=0.0
4 845 PID (H)=0.0
4 Fill 0.0'-0.2' - Large wood chunk Dry- Moist FID (S)=0.0
4 0.2'-0.6' - SAND (fine to medium) trace silt, PID (S)=0.0
2 trace coarse gravel, pieces of glass Glass - FILL FID (H)=0.2
1 850 PID (H)=0.0
2 Medium Dk. Brown 0.0'-0.4' - Similar to above, glass pieces SW Moist FID (S)=0.0
2 Dense Tan 0.4'-0.8' - SILTY SAND (fine sand) SP PID (S)=0.0

11 0.8'-1.4' - SAND (fine to coarse) and gravel Wet FID (H)=0.3
19 900 (fine and coarse) PID (H)=0.0
4 Gray/ 0.0'-1.1' - SAND (fine to coarse) and gravel Saturated FID (S)=0.0
8 Tan (fine and coarse) PID (S)=0.0
8 WGL-SO-SB105-0608 Sand FID (H)=0.3

12 910 and Gravel PID (H)=0.0
7 0.0'-0.2' Similar to above Saturated FID (S)=0.0
9 PID (S)=0.0
6 FID (H)=0.1
6 915 PID (H)=0.0
3 0.0'-0.8' - Similar to above Saturated FID (S)=0.0
4 iron staining 0.7'-0.8' PID (S)=0.0
8 FID (H)=0.4
9 920 PID (H)=0.0
7 0.0'-0.1' - Similar to above, coarser materials Saturated FID (S)=NR
5 PID (S)=NR
5 FID (H)=NR
7 928 PID (H)=NR
3 Loose Tan 0.0'-0.7' - SAND (fine to coarse) trace fine Saturated FID (S)=0.0
5 Sand gravel PID (S)=0.0
4 FID (H)=0.0
5 935 PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 105

15

16

LOGGED BY:                          J. Traut

13

6

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320

TRANSCRIBED BY:J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
GRD. SURFACE ELEVATION:
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BORING NO.: WGL-SB-105
START DATE: 6/9/2009
COMPLETION DATE: 6/9/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 19' bgs
No split spoons collected

Sand

2 Loose Gray/Tan 0.0'-0.7' - SAND (fine) some silt Saturated FID (S)=0.0
3 0.7'-0.9' - SAND (fine to medium), trace coarse PID (S)=0.0
2 WGL-SO-SB105-1921 sand and fine gravel FID (H)=0.0
3 940 PID (H)=0.0

Sand HSA and roller bit to 24' bgs
and No split spoons collected

Gravel

6 Medium Tan 0.0'-0.9' - SAND (fine to coarse) and gravel Saturated FID (S)=0.0
8 Dense (fine and coarse) PID (S)=0.0
6 FID (H)=0.0

11 955 PID (H)=0.0
HSA and roller bit to 29' bgs
No split spoons collected

50/2" 1020 Till Tan 0.0'-0.2' - SILTY SAND (fine sand) some Till FID (S)=0.0
E.O.B. at medium to coarse sand some fine and coarse Auger refusal PID (S)=0.0
29.5' bgs gravel FID (H)=0.0

PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 105
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29
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TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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LOGGED BY:                          J. Traut
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DRILLED BY (Company/Driller): Dragin/M. Wilkey
GRD. SURFACE ELEVATION:

TRANSCRIBED BY J. Traut

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
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BORING NO.: WGL-SB-106
START DATE: 6/4/2009
COMPLETION DATE: 6/4/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA   "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
9 Medium 0.0'-0.3' - SAND (Fine to medium) trace fine SP Dry FID (S)=0.0
9 Dense Brown gravel PID (S)=0.0
7 White 0.3'-0.6' - broken/crushed rock FID (H)=0.0
5 815 PID (H)=0.0
2 Gray Tan 0.0'-0.5' - SAND and GRAVEL (fine to coarse Dry FID (S)=0.0
3 Peat sand, fine and coarse gravel) PT PID (S)=0.0

15 Dk. Brown 0.5'-0.7' - PEAT FID (H)=0.0
16 820 Tan 0.7'-1.4' - Similar to 0.0'-0.5' PID (H)=0.0
11 Dense Brown 0.0'-1.3' - Similar to above Dry FID (S)=0.0
14 Tan PID (S)=0.0
17 FID (H)=0.0
20 835 PID (H)=0.0
28 Sand 0.0'-0.9' - Similar to above Dry FID (S)=0.0
27 and cobble in shoe PID (S)=0.0
22 Gravel FID (H)=0.0
23 850 PID (H)=0.0
17 Medium 0.0'-0.8' - Similar to above (mostly fine to FID (S)=0.0
10 Dense medium sand) large cobbles at 0.5' and 0.6' PID (S)=0.0
8 FID (H)=0.0
9 900 Wet at bottom 0.1' PID (H)=0.0
5 Loose 0.0'-0.6' Similar to above Saturated FID (S)=0.0
4 0.6'-1.0' - SAND (fine to medium) PID (S)=0.0
2 FID (H)=0.4
2 925 PID (H)=0.0
2 0.0'-0.6' - Similar to above Saturated FID (S)=0.0
2 0.6'-0.8' - SAND (fine to coarse) and gravel PID (S)=0.0
5 (fine and coarse) FID (H)=0.4

13 935 PID (H)=0.0
2 0.0'-0.6' - Similar to above Saturated FID (S)=0.0
2 PID (S)=0.0
2 FID (H)=0.0
3 945 PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 106
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49

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
LOGGED BY:                          J. Traut
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GRD. SURFACE ELEVATION:

TRANSCRIBED BY:J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
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BORING NO.: WGL-SB-106
START DATE: 6/4/2009
COMPLETION DATE: 6/4/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 19' bgs

Sand No split spoons collected
and

Gravel

5 Loose/ Tan/Brown 0.0'-0.4' - SAND (fine to coarse) and GRAVEL Saturated FID (S)=NR
5 Silty Clay Soft Orange (fine) iron staining 0.3'-0.5' PID (S)=NR
4 WGL-SO-SB106-1921 Silty Sand Gray 0.4'-0.6' - SILTY CLAY CL FID (H)=NR
5 955 Tan 0.6'-0.9' SILTY SAND (fine sand) SM PID (H)=NR

HSA and roller bit to 24' bgs
No split spoons collected

10 Dense Gray/Tan 0.0'-1.1' - SAND (fine to coarse) and gravel FID (S)=0.0
18 Till (fine and coarse) coarser between 0.6'-1.1' PID (S)=0.0
21 WGL-SO-SB106-2426 1.1'-1.4' - SILTY SAND (fine), some fine and FID (H)=0.2
31 1010 coarse gravel Till PID (H)=0.0

HSA and roller bit to 29' bgs
No split spoons collected

50/5" 1030 Gray/Tan 0.0'-0.3' SILTY SAND (fine sand) some fine Till/top of weathered FID (S)=0.0
E.O.B. at 29.5' and coarse gravel,  granite in shoe rock PID (S)=0.0

bgs Refusal at 29.5'bgs FID (H)=0.1
PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 106

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

30 SM

29

31
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25 39
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9

TRANSCRIBED BY: L. Homoleski
DRILLED BY (Company/Driller): Dragin/M. Wilkey
GRD. SURFACE ELEVATION:

17

18

LOGGED BY:                          J. Traut

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
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0.9

0.5

0.3



BORING NO.: WGL-SB-107
START DATE: 6/8/2009
COMPLETION DATE: 6/8/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA   "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
2 Medium Dark 0.0'-0.8' - SAND (fine to medium) some gravel SP Dry FID (S)=0.0
4 Dense Brown (fine and coarse), trace silt PID (S)=0.0

10 FID (H)=0.0
8 1230 PID (H)=0.0
3 0.0'-0.3' - Similar to above Dry FID (S)=0.0

11 Sand Tan 0.3'-1.1' - SAND (fine to coarse), some gravel PID (S)=0.0
18 and (fine and coarse) FID (H)=0.4
21 1235 Gravel PID (H)=0.0
13 Dense 0.0'-0.7' - Similar to above, large cobble 0.2'-0.4' Dry FID (S)=0.0
38 0.7'-1.0' - Similar to above, increase in coarse PID (S)=0.0
30 sand FID (H)=0.0
32 1245 Moist PID (H)=0.0
40 Very 0.0'-0.3' - SAND (mostly fine to medium) and Saturated FID (S)=0.0
47 Dense Tan/ gravel (fine and coarse), trace silt PID (S)=0.0
33 WGL-SO-SB107-0608 Dk. Brown 0.3'-1.3' - SAND (fine to coarse) and gravel (fine Dark/iron staining FID (H)=0.0
23 1300 and coarse) from 0.3'-1.3' PID (H)=0.0
11 Medium Orangish 0.0'-0.3' - Similar to above Saturated FID (S)=0.0
11 Dense Tan PID (S)=0.0
9 FID (H)=0.0
8 1310 PID (H)=0.0
2 Loose Gray Tan 0.0'-0.8' - Similar to above, iron staining at 0.5' - FID (S)=0.0
3 0.7' PID (S)=0.0
5 FID (H)=0.0
7 1320 PID (H)=0.0

HSA and roller bit to 14' bgs
No split spoons collected

2 Very No recovery FID (S)=0.0
2 Loose PID (S)=0.0
2 FID (H)=0.0
2 1325 PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 107

34

21

20

80

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
LOGGED BY:                          J. Traut TRANSCRIBED BY:J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
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GRD. SURFACE ELEVATION:
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TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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BORING NO.: WGL-SB-107
START DATE: 6/8/2009
COMPLETION DATE: 6/8/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 19' bgs
No split spoons collected

Sand
and 

8 Gravel Dense Gray/Tan 0.0'-0.4' SILTY SAND (fine), trace caly Saturated FID (S)=0.0
32 PID (S)=0.0
7 WGL-SO-SB107-1921 Tan 0.4'-0.8' - SAND (fine to coarse), some fine and cobble in shoe FID (H)=0.0
7 1345 coarse gravel, layer of silty sand at 0.7' Wet PID (H)=0.0

HSA and roller bit to 24' bgs
No split spoons collected

40 Dense Tan 0.0'-0.4' - SAND (fine to coarse) and gravel FID (S)=0.0
28 (fine and coarse) pushed cobble PID (S)=0.0
18 FID (H)=0.0
20 1425 PID (H)=0.0
25 0.0'-0.5'- Similar to above FID (S)=0.0

48 1435 Till
0.5'-1.0' - SILTY SAND (fine sand, some 
medium to coarse) and gravel (fine and coarse) SM TILL PID (S)=0.0

50/4" 1500 0.0'-0.2' - SAND (fine to coarse) and gravel Top of Rock FID (H)=0.0
E.O.B. at 27.5' (fine and coarse), granite pieces in shoe PID (H)=0.0

bgs

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 107

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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TRANSCRIBED BY: J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
GRD. SURFACE ELEVATION:

LOGGED BY:                          J. Traut

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
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BORING NO.: WGL-SB-108
START DATE: 6/3/2009
COMPLETION DATE: 6/3/2009
MON. WELL NO.: NA
CHECKED BY: B. Geringer

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA   "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
2 Loose Brown 0.0'-1.0' SAND (fine to medium), trace fine SP Dry FID (S)=0.0
4 gravel PID (S)=0.0
6 drove cobble in shoe FID (H)=6.4
7 1255 PID (H)=1.4
2 Fill Tan/Lt. 0.0'-1.0' - SAND (fine to medium) Dry-Moist FID (S)=0.0
3 Brown 1.0'-1.7' SAND (fine to medium) some gravel PID (S)=0.0
3 (fine and coarse), some silt, black layer at 0.2' FID (H)=0.0
5 1300 wood chips at 1.6'-1.7' PID (H)=0.0
4 Gray 0.0'-0.2' - Similar to above Moist FID (S)=0.0
1 Dk. Brown 0.2'-0.4' - PEAT, wood chips PT PID (S)=0.0
2 FID (H)=0.0
2 1310 PID (H)=0.0

WOH Soft Shelby tube advance to approximately 8'bgs Damp FID (S)=NR
Organic Poor recovery - PEAT PID (S)=NR

Peat FID (H)=NR
1315 PID (H)=NR

WOH Pushed Shelby Tube again FID (S)=NR
Went down easily - no recovery PID (S)=NR

FID (H)=NR
1320 PID (H)=NR

1 WGL-SO-SB108-0911 Dk Brown 0.0'-1.7' - PEAT, wood chips, roots Wet FID (S)=1.0
1 1.7'-1.9' - PEAT, some silt PID (S)=0.0
1 1.9'-2.0' - PEAT, some silt and fine sand FID (H)=135.5
2 1340 Gray Brown PID (H)=0.0

WOH Medium Dk. Brown 0.0'-0.4' - PEAT, similar to above Saturated FID (S)=0.0
12 Dense Gray  0.4'-0.9' - SILT and CLAY CL PID (S)=0.0
15 Tan 0.9'-1.6' - SAND and GRAVEL (mostly coarse FID (H)=3.5
16 1345 Sand sand, fine and coarse gravel) PID (H)=0.0
9 and Medium 0.0'-0.1' - SAND (fine to coarse) SP Saturated FID (S)=0.0

11 Gravel Dense/ 0.1'-0.2' - CLAY and SILT CL PID (S)=0.0
12 Medium 0.2'-0.3' - PEAT (possibly washed in) FID (H)=10.0
13 1400 Stiff PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)/Shelby Tube
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: BORING NO.: SB - 108

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320

TRANSCRIBED BY:J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey

2

LOGGED BY:                          J. Traut

GRD. SURFACE ELEVATION:
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TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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BORING NO.: WGL-SB-108
START DATE: 6/3/2009
COMPLETION DATE: 6/3/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 19' bgs
No split spoons collected

Sand
and 

Gravel
10 Medium FID (S)=0.0
10 Dense Tan 0.0'-0.4' - SAND (fine to coarse) and gravel (fine Saturated PID (S)=0.0
9 and coarse) subrounded to subangular FID (H)=0.2

10 1405 PID (H)=0.0
HSA and roller bit to 24' bgs
No split spoons collected

3 Loose Tan 0.0'-0.7' - SAND (fine to coarse) Saturated FID (S)=0.0
3 Sand PID (S)=0.0
3 FID (H)=0.0
5 1415 PID (H)=0.0

HSA and roller bit to 29' bgs
No split spoons collected

2 Silty Loose Gray 0.0'-1.1' SILTY SAND (fine sand) Wet FID (S)=0.0
2 Sand iron staining 0.9'-1.1' PID (S)=0.0
3 WGL-SO-SB108-2931 Orange/
5 1430 Gray

HSA and roller bit to 34' bgs
No split spoons collected

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)/Shelby Tube
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 108

32

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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TRANSCRIBED BY: J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
GRD. SURFACE ELEVATION:

LOGGED BY:                          J. Traut

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
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BORING NO.: WGL-SB-108
START DATE: 6/3/2009
COMPLETION DATE: 6/3/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH 
MAT'L 

CHG/WELL 
PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 34' bgs
No split spoons collected

36 Dense Tan 0.0'-0.9' - SAND (fine to coarse) FID (S)=0.0
20 PID (S)=0.0
18 Till 0.9'-1.5' - SAND (fine to coarse), some silt, FID (H)=0.2
25 1445 some fine and coarse gravel Till PID (H)=0.0

E.O.B. at 36' E.O.B
bgs

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)/Shelby Tube
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 108

38
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TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.

36

35 SP

33

34

GRD. SURFACE ELEVATION:
DRILLED BY (Company/Driller): Dragin/M. Wilkey

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
LOGGED BY:                          J. Traut TRANSCRIBED BY: L. Homoleski
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BORING NO.: WGL-SB-109
START DATE: 6/8/2009
COMPLETION DATE: 6/8/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA   "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
4 Loose Dark 0.0'-1.0' - SAND (fine to medium) cobble at 0.5', Dry FID (S)=0.0
4 Brown orange fine-medium sand layer at 0.6' SP PID (S)=0.0
5 FID (H)=0.0
6 820 Fill PID (H)=0.0
3 0.0'-0.7' - Similar to above, trace silt and fine Dry FID (S)=0.0
3 and coarse gravel PID (S)=0.0
7 Tan brown 0.7'-1.2' - SAND (fine to medium) Glass-clear - Fill FID (H)=0.0
8 825 Dk. Brown 1.2'-1.4' - SILTY SAND (fine to medium), glass PID (H)=0.0
5 Black 0.0'-0.2' - Asphalt Moist- Wet FID (S)=0.0
6 Silty Sand Dk. Brown 0.2'-1.5' SILTY SAND (fine, some medium), PID (S)=0.0
3 Tan brown trace fine and coarse gravel FID (H)=0.8
5 835 Sand Gray Tan PID (H)=0.0
4 and Dense Dark 0.0'-0.2' - SAND (fine to coarse) and GRAVEL Saturated FID (S)=0.0

14 Gravel Brown (fine and coarse), trace silt PID (S)=0.0
32 FID (H)=1.6
42 845 PID (H)=0.0
7 Medium 0.0'-0.6' - SILTY SAND (Fine to medium), some SM Saturated FID (S)=0.0

10 Dense fine and coarse gravel SP PID (S)=0.0
13 WGL-SO-SB109-0810 Tan 0.6'-1.5' - SAND (fine to coarse) and GRAVEL FID (H)=2.3
15 850 (fine and coarse) PID (H)=0.0
5 Loose 0.0'-0.3' - Similar to above Wet FID (S)=0.0
4 0.3'-0.9' - SAND (fine to medium) trace coarse PID (S)=0.0
4 sand, trace fine and coarse gravel FID (H)=0.7
5 855 PID (H)=0.1
5 0.0'-0.4' - SAND (mostly fine to medium, some Wet FID (S)=0.0
4 coarse), some fine and coarse gravel PID (S)=0.0
3 rounded to subangular FID (H)=0.2
3 915 PID (H)=0.0
4 0.0'-0.4' - Similar to above, trace coarse sand Wet FID (S)=0.0
3 PID (S)=0.0
3 FID (H)=0.0
2 920 PID (H)=0.0

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB - 109

9

10

23

46

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
LOGGED BY:                          J. Traut TRANSCRIBED BY:J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
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TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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BORING NO.: WGL-SB-109
START DATE: 6/8/2009
COMPLETION DATE: 6/8/2009
MON. WELL NO.: NA
CHECKED BY: D.Seiken

DEPTH 
(FEET)

BLOWS 
PER 6" 

NA "N"- 
VALUE

SAMP 
REC./ 
SAMP 
LENG.

SAMPLING TIME & 
SAMPLE NO. (QA/QC 

STATUS)

DEPTH MAT'L 
CHG/WELL 

PROF'L

SOIL 
DENSITY/
CONSIS. 
OR ROCK 

HARD

CLR MATERIAL CLASSIFICATION USCS OR 
ROCK 
BRKN

REMARKS (moisture 
condition;odors; geological 

classification; rock 
weathering; etc.)

FIELD 
SCREENING 

DATA METHOD 
= [PID, FID, 

(PPM)]
HSA and roller bit to 19' bgs

Sand No split spoons collected
and

Gravel

3 Loose Tan 0.0'-1.1' - SAND (fine to medium), trace coarse Wet FID (S)=0.0
4 Sand sand PID (S)=0.0
5 WGL-SO-SB109-1921 0.1'-0.2' layer of silty fine sand, trace clay FID (H)=0.0
7 935 PID (H)=0.0

HSA and roller bit to 24' bgs
No split spoons collected

24 Dense Tan 0.0'-0.3' - SAND (Fine to coarse) and GRAVEL FID (S)=0.0
29 Silty Sand (fine and coarse) PID (S)=0.0
13 and 0.3'-0.8' - SILTY SAND (Fine) and GRAVEL Till FID (H)=0.0
14 945 Gravel (fine and coarse), some medium to coarse sand PID (H)=0.0

(Till)

50/5" 1005 Tan 0.0'-0.3' - Similar to above
E.O.B. at 29.5' Granite cobble in tip of shoe Top of Rock

bgs

CME 750X
METHOD OF ADVANCING BORING: Hollow Stem Auger with 4" Roller Bit
METHOD OF SOIL SAMPLING: Continuous 2" split spoons - 2' lengths - Top of ground to refusal (140lb. Hammer)
METHOD OF ROCK CORING: NA
GROUNDWATER LEVELS:
OTHER OBSERVATIONS:: (s) = screening (H) = headspace BORING NO.: SB -109

TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
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TRANSCRIBED BY: J. Traut
DRILLED BY (Company/Driller): Dragin/M. Wilkey
GRD. SURFACE ELEVATION:

LOGGED BY:                          J. Traut

BORING LOG FOR:                   West Gate Landfill
PROJECT NO:                          112G00864-0320
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APPENDIX A-7 
SOIL SAMPLE LOG SHEETS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



SOIL & SEDIMENT SAMPLE LOG SHEET("11:) Tetra Tech NUS, Inc.

Page 1 of

Project Site Name: Sample ID No.:
- ";:P-

\4\/PWest Gate Landfill WGL-SBjD\-
Project No.: 112G00864/CTO 407 Sample Location: SB \0\

Sampled By: J.Traut
oSurface Soil C.O.C. No.:
!f.Subsurface Soil
oSediment Type of Sample:
[J Other: oLow Concentration
D QA Sample Type: [J High Concentration

GRAa SAMPLE DATA:

Date: l., k; lO, Depth Interval Color Description (Sand, SIlt, Clay, Moisture, etc.)

Time: 1"'Z c:r, \.1 \-z. - \L\ ~\a.f'.
0.0-0. ~ f\{\ Q -::.~)~ ~\ \t"

Method: D & WI Split Spoon
6;'2. -(). 'is So..nd. .fY1-e 91i filet..

C>. \"\.\ ~~""\.."')Monitor Reading (ppm): (). '0 \tC~

COMPOSITE SAMPLE DATA: Ii ,::,",;"7'0,,,, ," i,f ", ,ii' ,," f
, "

"

D~
Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Metho'

MonitorRead~
(Range in ppm):

"-
"-

SAMPLE COLLECTlON INFORMATlON: "
AnalySis Container Requirements -Collected Other

Soil Classification Shelby TubinQ V or N

Organic Content or V or N

Particle Size Plastic Bags V or N

Moisture Content VJ or N

Atterberg Limits vI or /'i
Triaxial Compression V or 'N\
Consolidation V or N

Bulk Densiity V or N

Specific Gravity V or \.to/

OBSERVATIONS I NOTES: MAP:
':-al ____

fJt
I~~~\O\ iJ.Yc\C
~ .~~-

Circle if Applicable: ,
Sign;~

MS/MSD Duplicate 10 No.:

\.-



SOIL & SEDIMENT SAMPLE LOG SHEET[1=1::] Tetra Tech NUS, Inc.

Page-..L of Jf
-~ 1?7aProject Site Name: West Gate Landfill Sample 10 No.: WGL-SB-\°l-

Project No.: 112GOOB64/CTO 407 Sample Location: SBlof
Sampled By: J.Traut

0 Surface Soil C.O.C. No.:
'W Subsurface Soil

Sediment Type of Sample:

0 Other: 0 Low Concentration

0 QA Sample Type: 0 High Concentration

GRAEf$M4P:,EDA1;A: "~I'
"

I("'[i~ ";:tf~"t ',~L
" "'j , '"r' r:!

'~'
, ,

", -' ,{,',~:. :':;;

Date: (1\ fiJIh9 Depth Interval Color Description Sand Silt, Clay Moisture, etc.)

Time: 1'<1)01) \~-W ~
O.()~O.5S\ ~.r_...-n nrI~

U
Method: 0 &WI Split Spoon "-tM).5 teet O.S,~~
Monitor Reading (ppm): () 0
¢q""..p~~m·E.'~$~ple:p,'A,,.A>:W:~i!il :~;!:nii;,'_

~:'"
:"',~"i;,,-" ';:';'.' :il.'<~' "

" "

oat\. Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: \

Monitor Readi~
(Range in ppm):

I\.

"-
S~IiJ!P~~:i~:~~~ECtldt;lINF.9R.~ATlQN::~iji' t.' ~, "i"H'",' '!,,!, ,.'%~I,~I[

. ,,,.,
'1I.I""'i,I", ·~,··;~,tf;!,\: -~.: '}~\',", "

Analysis Container Requirements Collected Other

Soil Classification Shelby TUbing hi or N

Organic Content or 'If or N

Particle Size /' rna""" uay... ~ Y or N

Moisture Content y or N

Atterberg Limits hi or N

Triaxial Compression y or 'f\l1
Consolidation y or N

Bulk Oensiity Y or N

Specific Gravity y or N
V

dBSERVA1'-o.N.SJNdTE~: "'([1:"" ':j~,<, ":l,,',,'i!i[.' ", ~',-'t( M~P: ' " "'.'P :\;t:~ P- "

:~ '" ",',,"

~'l.'Il\O\ 1\
V

~ (f.r~L.-
VWJ" Yl

Cir¢le)if AppliCable: ';,;';,''1'''-''';,:;;" -- ,- :r"
'~:. "t,--;·i l"

S;g~,,~
,.;,., ,r,

~&SD DuplicateN~.: .,.

v

(



["II::] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page \ of \

-(J)
Project Site Name: West Gate Landfill Sample 10 No.: WGL-5Bl02." O]n-z.,.
Project No.: 112GOOB64ICTO 407 Sample Location: SB\~

Sampled By: J.Traut

[] Surface Soil C.O.C. No.:
~UbSUrface Soil

[] ediment Type of Sample:

D Other: [] Low Concentration

0 QA Sample Type: DHigh Concentration

a~s~~Pi:,~r>Ar:A; ,'~, .~ ....... .+~;,;:ji'~~ ,%~ j>;""U ,''' :~( }'~~!i' " .' .", /';;1' .' :",;,""
,~-~ " -

Date: lol~l~ Depth Interval Color Description {Sand, Silt. Clay, Moisture, etc.}

Time: '~oS '& - ('2 I ~/~·~ ~ fO.Ild ((-c) (t~ (2('gc)
Method: D & WI Split Spoon .-D-4 i feeP l-t~
Monitor Reading (ppm): l~.c (,~ n()~.(J fl () O. 0 a...~ ~ loo~

Qg",P~SI~"$AMPtH~Q.t~""~JW" ,,: ... ~qt1i"':m;i,:~ v I:{. B ' :I)'~ ~~;' '" ~, ,""
"

:";~' ';,

.~ Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: ~
...........

Monitor Readings ...............
(Range in ppm): ~

~ -.............. ---
$~M~~e~~Ll.ioE'OTlaN'INF.ORMAnQNr\;", "J!i!;!i:!~'!~L r d:!,':K", 0f~t"X ~,:'::ip"iH"; , ~ii::, ,- J; ..'.

Analysis Container Requirements CSollected Other

Soil Classification Shelby TubinQ y\ or N

OrQanic Content or Y or N

Particle Size Plastic Bags Y or N

Moisture COntent y or N

Atterberg Limits \yJ or N......

Triaxial Compression y or YN

COnsolidation y or N

Bulk Densiity Y or N

Specific Gravity y or NJ
\./

OBSERvAn6J\lS1 N'()TE~: ",;i!:l;'rO'~ .' ~\':~lV' "',··".'fi~,'i>:II." i.'" "~)i':": MAP:' " , ., x,. , "

~~~1()3 ~
,~ ~

(,O6l-- rtlt-ti1

56m..
~I~

Cirple,'if Applil;able: .' '<, .' ",':1' ,
"'" " .·:i~>,t':;:,l~' SignaturE

:~tu4MSIMSD Duplicate ID No.:~

NA ( ~"'"

'0'



["'fI::] Tetra Tech NUS, Inc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page~of \

Type of Sample:
o Low Concentration
oHigh Concentration

Project Site Name:
Project No.:

oSurface Soill Subsurface Soil
oSediment
o Other:
oQA Sample Type:

West Gate Landfill
112G00864/CTO 407

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

-&()
WGL-SBlOZ -24~1

SB 10'2
J.Traut

Date: f. /6/{)'1 DElPth Interval Color Description (Sand, Slit, Clay, Moisture, etc.)
Time: ,,&; I ()
Method:D & WI Split Spoon
Monitor Reading (ppm): !J 0
Q~M~~$I.r:E;~~P~~]!l~tiA:,':;~,:,~n~<?;> 'F x 11.!!:',!:~1+~~ ~ ;i>'-:i<'!'~" ,I. .•.".~

Date:~ 1-_T1~m;,;;;,e_+-.....;;De..;;;t,l;,Plt;;..h;.;.l;;..nt;,;;;,erv;..;",;,,;a.;..1-+-__..;;;Co..;.;.;lo..;.,r__+-_De;;;..;;.;s;.;;c..;.;ri,l;,ptl;;.;o;.;,n';"(l,,;;S;;;;a;.;,nd~,..;;;S;,;;;i1.;:.t,..;;;C;,;;;la;;:.y~,M;;.;,o..;;.;i;,;;;,st;;.:;u..;.;re:.:.,',;;.et;;.:;c:.t.,')_-I

Method: ~t----+----------:t--------+-----------------I

Monitor Readings

(Range in ppm):

Analysis

Soil Classification

Organic Content

Particle Size

Moisture Content

Atterberg Limits

Triaxial Compression

Consolidation

Bulk Densiity

Specific Gravity

Container Requirements

ShelbY Tubing

or

Plastic Bags

'ff}j ;

Collected Other

(01 or N
y or N
y or N
y or N

i or N
y or f.I'
y or N I
y or N
y or .t'¥

6BSERVA110l\iS I NbiE~:

~'\y\(0
~

lAJqL-1w'3'1

Circle· if Ap,pHcabre: :"i .,. " I ,i; ," / .,- ';,,'''~i~''

MS/MSD Duplicate ID No.:



['"'fI::] Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

PageL of .l-.

(

Project Site Name: Sample 10 No.:
-Sf)

West Gate Landfill WGL-SE\?O-exoor
Project No.: 112GOO8641CTO 407 Sample Location: SB(03

Sampled By: J.Traut

;R:: Surface Soil C.O.C. No.:
Subsurface Soil

[] Sediment Type of Sample:
U Other: 0 Low Concentration
0 QA Sample Type: 0 High Concentration

G~SA,fl4P~:DA1'~ ."iV' - ". """i·i",,,, , "':,r,~( :~';':';C,);k.( ft .,"".,,""":Jt"5'" ';' : '!:if6;~ 4',':;

Date: (fllz, /01 Depth Interval Color Description (Sand, Silt, Clay, Moi~re, etc.)

TIme: {f;l.Q ~". U-~ ~b~f\.1 ~.O-O.Cf ~l~<Q)C)(VO~lPl~iI

Method:~1 ,..... 99.5 feet" Yz:0.CV-- ~~ S'c.SW\JI."'6 \ t'
Monitor Reading (ppm): rlv<&> 4· , fltitt)l~."l" PI 0,0 Vr~ok
¢Pft.''p,f3~~l$~1>~~':Q1i4:n!F1 "ilil:mf;m'ltl' -~ ';t ",I ~i.,,::i~ 1;;';,':';;:; '-'h:;}'1::' . ' ,:'- "", '." --.'.' "-::,1:>, ,'il '", '~:'?\2 . ·i

Date~ TIme Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: "
~

Monitor Readings ...........

(Range in ppm): ~

""-
""-

SAMPlE'~u::.e'¢TIQN.!iINf()aMATtON: -\~:'-H,::ji:;::l"::l, ~.~. '. '-'1r,,, ' '~':' ,.'ei\ i;&~'·':'l\
, ",

Analysis Container Reauirements Collected Other

Soil Classification C'ShelbvT~ '~ or N

Oroanic Content or Y or N

Particle Size Plastic Bags V or N

Moisture Content V or N

Atterberg Limits V or N

Triaxial Compression y or N

Consolidation y or N

Bulk Oensiity Y or N

Specific Gravity vI or N

I

()BSERVA"t5,~S I NOtE~: r. " :~;, ::'~', "... .' -';~::" . >c_ ' - MAP: '"', ".. t

~ IAJIS<. ·tn()J..cj~ 1)l

0 SSro3

vI4. (Mw '(~~

--Circle if Applieable: ;--; , :, ~~!~ . ~:. ,'1~1 ....... .'1;' 'I" ".,',,, Signaa:)~ aJ \-
MS/MSO Duplicate 10 No.:

l\tA ~ Our



Page

(-rt:] Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET

I ofi-

J.Traut

-SiP
WGL-sBla&- /l.(((?

SB 103
Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Type of Sample:
o Low Concentration
[] High Concentration

West Gate Landfill
112G00864/CTO 407

Project Site Name:
Project No.:

J] _Surface Soil
.;B7Subsurface Soil

[] Sediment
[] Other:
[] QA Sample Type:

~ ''''< ',":',,"
Date:~ 'nl2T(y::f Depth Interval Color Description (Sand.~i1t, Clay, Moisture, etc.)

Meth~

MonitorReadi~I-- +- f- -f --1

(Range in ppm)~ "

(
Analysis Container Requirements ~lIected Other

Soil Classification Shelby Tubing I Y or N

Organic Content

Particle Size

or

~stlcBaQs I
Y or N
Y or N

Moisture Content Y J or N

Atterberg Limits yl or N

Triaxial Compression

Consolidation

Bulk Densiity

Y or N

Y od N
Specific Gravity Y or N

v

"

.se,l~

~ ~ Vnw-fD.:>

~D DUPllca~ No.:
Slg~



SOIL & SEDIMENT SAMPLE LOG SHEET[11:) Tetra Tech NUS,lnc.

Page-Lof 1
-~

Project Site Name: West Gate Landfill Sample 10 No.: WGL-SB- IOy-/Cffl.4
Project No.: 112G00864/CTO 407 Sample Location: SB log

Sampled By: J,Traut
oSurface Soil C.O.C. No.:
,iSubsurface Soil
0 Sediment Type of Sample:
0 Other: 0 Low Concentration
0 QA Sample Type: 0 High Concentration

G~~,r$~F,il~E'O:Ay~;, 'r~J, "'\;,,:,~t " "'.' , " ,~, ''It'''1ih~,~ " '. ":;"'''~~,~
'."

~ ,

Date: lJ>/q foq Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: ~I-- 13'-10 \4 -Ito O<u-~/' SOJ\d~-~)Method: D &WI Split Spoon 8*0.8 rem
~

Monitor Reading (ppm): O.D itJ~
GO,M,~~$.tlg':i$,AP.;e~~:'QIl:A:~mF"'ijl ' :'iii,;m:iii,~:;;'~~ c:~~ii':i:l,i, iL', ,,1', I 1:,:liWi;,;<" ~'''', """''';'''''',':11:",:,,':1::'- '11::\, 't -"1';'\,"\",1::, " ,

"

Date:

'"
Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: ~
"Monitor Readings ""(Range in ppm): """ "-

~

SA'MPLE";G0lteCnON'UllFOAMAlJ()Nf#
.,

"- '"i l
'""., 'T;\~~;, 'I' -' ~,'-:-:;; ,

Analysis Container Requirements _Collected Other

Soil Classification Shelby Tubing I~ or N

Organic Content nr Y or N

Particle Size ( PlaStic Baqs .) Y or N

Moisture Content Y or N

Atterberg Limits yj or N

Triaxial Compression Y
"

N.or

Consolidation Y or 1M \
Bulk Densiity Y or N I

Specific Gravity Y or N/......

OBSERVA1Tc::),Ns I NOteS: '''-j;';''''''' ,,' -' -- ,~- ',;- "I",,;" [ ", ' "'i: ' MAP: "\~:. t. :0" ,;

i'kJ
;JJIOY TI1O<t

IVlUJIO
<!>

Cirple 'if Appli~bte: ,~'-. . ?" x \", " "&;.~",, ,.':';"'.c"~-, .' ~

s;g~~
"

MS/MSD Duplicate 10 No.:

NA- NA

r



(~) Tetra Tech NUS. Inc. SOIL &SEDIMENT SAMPLE LOG SHEET

Pagel-of 1

Type of Sample:
o Low Concentration
D High Concentration

Project Site Name:
Project No.:

[J Surface Soil:w Subsurface Soil
[J Sediment
oOther:
[] QA Sample Type:

West Gate Landfill
112GOO864/CTO 407

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

-~

WGL'SBI'~ - ttl t t
SB/o__

J.Traut

Date: I '" It? If) '1 Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Date~

Method: ~

Monitor Readings ""~---+-------+-------+--------------------t

(Range in ppm): I---"'~-+-------+--------lf------------------I

"""I'"
Analysis

Soil Classification

Organic Content

Particle Size

Moisture Content

Atterbera Limits

Triaxial Compression

Consolidation

Bulk Densiitv

Specific Gravitv

Container Requirements

Shelby Tubing

or

{f"rcmiC Bags J~

,"-' .;'>
Collected Other

(V\ or N
V, or N
y or N

V or N

.~ or N
-

or~
NC)-

'Y
V or/ N \

V or\ Nj-
OBSERVAlld~Sl NOTE~: ""~

Circle.if Applicable: '.,
..,'... ,.. -."

Duplicate 10 No.:

t\.\~



["II:] Tetra Tech NUS, Inc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page of

(

.tp
Project Site Name: West Gate Landfill Sample 10 No.: WGL·SBto5~ 0<eQ'X
Project No.: 112G00864/CTO 407 Sample Location: SBl~

Sampled By: J.Traut
[] Surface Soil C.O.C. No.:

.)f' Subsurface Soil
Type of Sample:[] Sediment

[] Other: [] Low Concentration
[] QA Sample Type: [] High Concentration

G'RABS~Pa;,~'DA"fA;·...:" ',: \YJ;;':i'_~:: " ',~\ .'};:';:('1\{''J~) '1". ;'.fii!~;i:t.il " i ..
>

Date: r" J4/{)q Depth Interval Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: 09/0 l.o-~' ~h.1'- ?>CU'ld(f::) g~(~c)
Method: 0 & W/ Split Spoon ..g 9.5 feet

~~Monitor Reading (ppm): t),~~ f:'t () ~.D,t)in

ca""PQ$.!1E.s~Rl4FO~"~611i![iji::I:::!~:II'· ' l;ml:f'ji:",;r~; '1:',ii::~H. l~i!~::~!:::!i!'Hi, 1 ,I I~:f ;i: I,
,

Date: TIme Depth Interval Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SJMP~t:,COL"'Eo"nON"INF:PRMATi(;)N:':i!'~;1 ':iYt;'( .:,; ."'i":.r,· ·:.:m! ,,' . . "

" .....:' ~ ;"

Analysis Container Requirements Collected Other

Soil Classification Shelby Tubing y\ or N

Organic Content or y or N

Particle Size ('l'fastic Bag~ Y or N

Moisture Content y or N

Atterberg Limits - y./ or N

Triaxial Compression y or/ '*,
Consolidation y or N

Bulk Densiity Y or N

Specific Gravity y or N/

V

()'~SEFWAll~~S 7NOTES,: .-. ' , ..'.", ;~;. ,'~ , "~..:H.", MAA: '"". o ,'"
,,'

-- - ,

\ 1'tJ
c!P seJDS 4-.Sf5Lttf l.J,.}c:;l

~r

------
... ft'\l.u I 0 \

Circlelf Applicable: :,'>"
"'':1 }: 'y, ".' ,;:'- '.' -,,~;. >

s;."~~

t~
Duplicate 10 No.:

\\'S '" V



["'II::] Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page J of \

Type of Sample:
o Low Concentration
[] High Concentration

(
Project Site Name:
Project No.:

[] Surlace Soil
)r Subsurlace Soil
[] Sediment
[] Other:
oQA Sample Type:

West Gate Landfill
112G00864/CTO 407

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

-~
WGL-SBroG-tC\l. I

SB ·106
J.Traut

Monitor Reading (ppm): D.
Method: 0 & WI Split Spoon

Date: (f) I",10 'l
Time: ('F1 LIn

Date:

Method:

Monitor Readings

(Range in ppm):

Time

':i'i' ,

Depth Interval

f'1 ' Z(
'0-0 ife~

Depth Interval

Color Description (Sand, Silt, Clay. Moisture. etc.)

Analysis Container Requirements Collected Other

Soil Classification Shelby Tubing tY' or N

Organic Content or Y or N

Particle Size ~Plasfic Ba~ Y or N

Moisture Content Y or N

AtterbergLimits~. \..t.....- or N

Triaxial Compression Y or t r<f\
Consolidation Y or N

Bulk Densiity Y or N

Specific GraVity Y or ~/

.......-
~---

MS/MSD Duplicate 10 No.:

\..\~ ~\n
v



["II:] Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page I 01 1
Project Site Name:

-7P
West Gate Landfill Sample ID No.: WGL-SB\o~- (2z.. f

Project No.: 112G00864/CTO 407 Sample Location: SB fOe.,
Sampled By: J.Traut

oSurface Soil C.O.C. No.:
~ Subsurface Soil
0 Sediment Type of Sample:
U Other: 0 Low Concentration
0 QA Sample Type: 0 High Concentration

G~:::$~e:i;;i;'DAT~ ,,;1.:Y::," .i'::~' i'~ '.',;; ;>'~'i" '~lk~l ;'.i?!;;~'i;;::;i,:':~ '. """7 .'~
~ ' .. - -

.,.'-

Date: r./~ rlD'i Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 0 f~ I q_2(I~S tz.v" D. 0 ~O. '-{ .JooV • \ -(...) c£ ')'U' LIoU' fillQ...)
w~

Method: 9-&Wi'Split Spoon 0·4 - o.l, ~"":Ie-e-e.! Ilet

~Monitor Reading (ppm): - b·~-6.q~\kc f.~ Ioos-e./:;o~f
QPMB,~$)~!:$AMp~~Q~t~::O;i"r;:. '0\: ~,!" "',i': ',- . J!i r:!,:f;, i!i,'i'!h ,'Ii" iUi 'p, 'e" , ····;'·i·.'::.:'i':t:;,}; '"•. '" ". y.

Date~ Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: " """-
Monitor Readings "'-
(Range in ppm): "-

"'-
"'- .......

.........
S~p~E'eOl[;ECTldNINFORMAl1QN:'1j;tf" J >",i ,X!:~·,:' , . ';:~/"'Y~':>":'"

Analysis Container Requirements Collected Other

Soil Classification Shelby Tubing yl or N

Organic Content ~. y or N

Particle Size 6stic Bags} ) Y or N

Moisture Content y or N

Atterberg Limits Y or N

Triaxial Compression .Jj yj or<;tLJ

Consolidation y orl N'
Bulk Densiitv Y or\ N

Specific Gravity y or \N

OSSER'vATlC5,NS / NOTES,: 1"'';', ",,' ,,,: ~,< . ". ';,,' "J:' .. M~:c ,~ J' .

fa 'hJ

\,IJ~(.- /YIl1-liO
~~

•v.x;.l."lVIWl.(oS 0610V

Circle,if AP-plieable: . i, .' " .J;!. , .··Il-, : ,.'1 ''':'::;')6''''
S;g"~U~~~

MS/MSD Duplicate ID No.:

\J¥} (\IA



(1\:] Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page l of-L

Project Site Name: Sample 10 No.:
-so

West Gate Landfill WGL-SB(OY·14ZV
Project No.: 112G00864/CTO 407 Sample Location: SBlQ"

Sampled By: J.Traut
[] Surface Soil C.O.C. No.:
~Subsurface Soil

Sediment Type of Sample:
[] Other: [] Low Concentration
[] QA Sample Type: [] High Concentration

G'lY\SiSAMP~E,OAi:A: ":i,"'. ' - >- .; ., ',,':)i; . '" ,." ,!I:'I'~'I''t; j , '> \'~;:·;;:f' ' <:,"1['i: t. ~I ~

Date: 'A lul/ .9 Depth Interval Color Description (Sand, Silt, Clay, Molstu]e, etc.)

Time: /.(){ j '7 l..'-{ - 2&> t.~ ~ (d-rv--
0.0-1. \ CAl tlf1fi-- CJ.§~n ... LJ1r-loj

Method: ~J.Spljt Spoon -=88.' reer ~~~~~~,.,
(

1.\-I·Y~i\n, N~~f3c.6Monitor Reading (ppm):(:"-» ().O ~}I ~()2 pmo.o
CQMPQ$.:tJ1'!$~P~f::i~I\TA:;"Iil:; \1;r!:i~'i ',' ,:)!'l::H~mi:i~iii: 'Y.i!It",:" •. .; ',!~mfu\¥~ - :'0'''';''" ,. ,Y"~'>:','

Da~ Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: ~

~
Monitor Readings ..............

I'-...

(Range in ppm): ~

~
~

S~pa;;E eOJ,;I;lt!Q'fi(jN:JNFORMAl1GN:"),;, 'i>](~:;'J\,'( I' ,'I' , ;!: ,';.':"~, \ ;t!;m' 'V", 't,<.., "'.
Analysis Container Requirements Collected Other

Soil Classification Shelby Tubing rx or N

Organic Content or y or N

Particle Size ~C~ Y or N

Moisture Content Y or N

Atterbero Limits \y or N

Triaxial Compression Y or J~
Consolidation y or N 1
Bulk Densilty Y or N

Specific Gravity y or W

OBSERVATIONS I NOTES,: 'f \:";:,,:' ~'.~' ~ ,;-.\. I ";:}1,:1; . MAP;.,", ,. H,"'" :, .t'

\~
'"

~-Mu.>·~o I> $ ~eloV~
~.f7I(.t)'~6~

Clrclelf AppliCable:
"

:I, "'i:";':;.,".~, . .~~ ;:, )" .·".f
S'9.

atu
'e<

S9~
MSIMSO Duplicate 10 No.:

t/



['"FI::] Tetra Tech NUS, Inc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page-.Lof L
-~-Project Site Name: West Gate Landfill Sample 10 No.: WGL-SB {" OJ -O(JI:J"S

Project No.: 112G008641CTO 407 Sample Location: SB I~
Sampled By: J.Traut

[] Surface Soil C.O.C. No.:
J.!1Subsurface Soil

Type of Sample:[] Sediment
[] Other: [] Low Concentration
0 QA Sample Type: 0 High Concentration

G'aA.S S~P'~~'D"'I"A: "',:;, .) :""< '.""'i"'" • ':",,::,::)::,7",' ',,~. ~;1:~"'t~ '~' .'..
Date: 10 1Y>11\'i Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 1?Yr'5 l.P -~\ dtbk O·O-o,3c.rIYld ~t~r'm'~
rt - -:>0+'- ,~,Method: 0 &WI Split Spoon 0-0.5 feeL _~-I.'3 ~('_~)8t'2A.n\lt. (cae

Monitor Reading (ppm): D.b 6 ~Ati.!~IICot!"'~I~-~-"' _ ,it ~~
cqMP"P,~~::i~I>~'t~Tk.~~I~'"

.•..
',:,,;.n:::;p ":iili'~'I,' " .:!:~~:ili: ", . "," :( "

oate"'- Time DeDth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

~
Monitor Readings "

(Range in ppm):
,

'".,
I'

S~MPLeeoLtECTj!'i>N.INF-9aMA.1l0N:'·, ;:Jcl::,_i...:;'i~"<;- .' f: ifM;' .. -,-':

Analysis Container Requirements Collected Other

Soil Classification Shelby Tubing ft, or N

Oraanic Content or y or N

Particle Size (P~BagsY y or N

Moisture Content y or N

AtterberQ Limits W or N

Triaxial Compression y or ~\

Consolidation y or N \

Bulk Oensiitv Y or N

Specific Gravitv y or N

\ J

6BSERVAn~NS I NbTE5.: " •.:'t,-~.,. ;+ . .-:'."': )"f .• ' '"'- \ - MAP: 'J'- 9'., .~
-< -

46'blDr ~ f\J
~{6}

Q.....

~
'P-"" ~L-m(J..J-~Co p

~ t. -rnVJ-~Ie

Circle.iIf Applicable: . ..-,i",.,. "0.:' .." "": .;, ~. \.,' \"'-'-,' -~. ..f Signature(s):

MSIMSO Duplicate 10 No.:

~WNA N~

V



["II::] Tetra Tech NUS, Inc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page} of~

Project Site Name: West Gate Landfill Sample 10 No.: WGL~~tQt- ,qz j
Project No.: 112G008641CTO 407 Sample Location: SB 10"1-

Sampled By: J.Traut

~Surface Soil C.O.C. No.:
Subsurface Soil

oSediment Type of Sample:
[J Other: [J Low Concentration
0 QA Sample Type: 0 High Concentration

~~a:$AMe~l:'DArA:' ': ',,:Y:'. ';'ii';} ,/("" .... '.;~ , ';;,""', 'i."i',"-' ",>, :"""+:, ii'" i' ",. ';;; , \;t::IA c ii•.,"', ,i. "" . .-

Date: \ t>/<l.lcPs Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: I.-:l..W~
IG1;~~

~~ \'"W-~,D-O'1~\ Ity f.SNlO,t-r. rAtLU
Method: D & WI Split Spoon ~iW ~r·C) S~ ~a8
Monitor Reading (ppm): rJ.O ~ r - ~h Si I~ . ~ c;..Vlcl~6,"t

?N'-~" - .....1"''''''<.4
q~MP,~$)tEl$.AMp;~~.!Q~T~1,1·~10¥jt6r,!!i1 i' ,~,<":!!;:@) "'':'''' "'iiif.l:!'l!ii::i ,!I'i' ~'" x·· ;t'i;:i,~.'F,::;~'i"i'?,~';'~,.} .. .

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

S~P£E::~~J,.l;.;EC",ONINFOR~A-T10N( :i~~;%'Stl:( ·';"I~f...:::;",":i:"" !,:,', 'i' i' ~:;;i ;,,', \s'-.:"''';',,,,, "

Analysis Container Requirements Collected Other

Soil Classification Shelby Tubing fr'\ or N

OrQanic Content or - y\ or N

Particle Size (Plastic~ Y or N

Moisture Content - Y or N

Atterberg Limits yJ or N

Triaxial Compression Y or ~
Consolidation Y or N

Bulk Densiity Y or N

Specific Gravity Y or \II

OBSERVATIONS'] NOTES,: ,. ",' "

~
,'~ ;::: . ,',,:j{'\;:' ,~ MAP: " ,,;< ,~ "i Z'!

.~&Ic>1-
1'N

-rf1O~

~
$W~L-~ ~

(p~O

~~<....-I't\ W ""

Circle!f,Appli~abre: .,,\,,;'; "i"",,, ' '.' .iY''::,6::' .'. Signature(s):

MS/MSD Duplicate 10 No.:

~NA- t\~.
V



SOIL & SEDIMENT SAMPLE LOG SHEET['11::] Tetra Tech NUS, Inc.

PageL of J-
Project Site Name:

-~
West Gate Landfill Sample 10 No.: WGL-SB \C)e~ d~ H

Project No.: 112G008641CTO 407 Sample Location: SB\08
Sampled By: J.Traut

nSurface Soil C.O.C. No.:
R Subsurface Soil
0 Sediment Type of Sample:
0 Other: 0 Low Concentration
0 QA Sample Type: 0 High Concentration

G'fWi'S~PLEDATA: ~ ~,T;:,~~ . !f"·\)'A ~:' .I
'H ...... "TZ)::/ ' """?;'::"\.~. 'hr""'" J• : ':;~. .;

" ..
Date: (; 1:\ Inq. Depth Interval Color Description (Sand, Silt, Clay, MoIsture, etc.)

TIme: U1'- \I 'P;s c1 '{) 0·0- ~ 'T-~~~(lJOi$
Method: .... ~... ........ cr .~~ feel ~ ~ l :1--(.~ 5\\t
MonilorR~adln~ (ppm)1 ,~f1 0.1.0 ~ IOf'\.O·~'1t·u'\~~ ;' I' t&t - 7.£' K c.:.1\. ... 'Cl_ "A
c:;g~y'tStm$~Pl:il: ,~T:~ iHi''''.I.1",U'·;Hijil!!iHi''',;. JIIii~"' ,,,:!t~~~:(.~. ,j'; {';,~ ~;~' , ., • ~. i!::;::!:,'~ >;:''' ..

Da~~ Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: " ~
Monitor Readings ~

(Range in ppm): ~ .-r-

"'--...
~

..............
SAMPllE;I~OqU!~O~"INFOR~,ATlON:"I"f:i:!'~);::.};;;~,,~>.:;:~, ., ~,;;;'·'";"it·"t' . '" .... '''':' -':-.'

Analysis Container Requirements ..:'Collected Other

Soil Classification <Sl'lelbyTubl~ Y or N

Organic Content or Y or N

Particle Size Plastic Bags Y or N

Moisture Content Y or N

Atterberg Umits Y or N

Triaxial Compression Y or N

Consolidation Y or N

Bulk Densiity Y or N

Specific Gravity YI or N

/
v

O'BSERVATIONS I NOi'E~:.· ':::, .. '<!!~," . - ".,( I: MAP:' ~j,"'" J' ,: ",

~~1\J
C'\' - ...

CS6108 <0

.~l'
-&~(..-mW-'f7C>

~I.O, 3q,

Circleilf Applieal:jJe: 'I' I' '",
"!' p' '. " j," 'i·';

s;.n.,"~~
MS/MSD Duplicate 10 No.:

NIr k)/A



SOIL & SEDIMENT SAMPLE LOG SHEET

p -.L f

('11:] Telra Tech NUS, Inc.

age 0

Project Site Name: West Gate Landfill Sample 10 No.: WGC-~Ica· ~)
Project No.: 112GOOB64/CTO 407 Sample Location: SB,02

Sampled By: J.Traut

[] Surface Soil C.O.C. No.:..!1Subsurface Soil
Type of Sample:[] Sediment

[] Other: 0 Low Concentration
[] QA Sample Type: [] High Concentration

G~$AMPhI;DATAi ,:;,' :'~';"'3:<; ",:C:tZ'fH' Js!" '/ i ','c:,' ;;, , '!ii)';T;;" " .

Date: ld9.. lAC( Depth Interval Color Description (Sand, Slit, Clay, Moisture, etc.)

TIme: 1430 -L. .~_VO ~l';r ZC\ -~\ Lc~ a A.O.l ()-C-l.~i~.~
Method: '"' 0

-~D 1)18.9 feet ..
ar4J~

\ f6Y'l '5 il\.l o· -(.1
{CCCOMonitor Reading (ppm): n.<n

CqMP~$JTE'l;iAriiiP~E~!Q:M'~ ., , !l!";i:'m;~'%: '~;::i!;ili:ili;r' ~A:,i:: "'il~I~B%:t~~~!; :!~. ";, , ,:,\~ ,'~ '<
~, .'

Date:~ Time Depth Interval Color Description (sand, Silt, Clay, Moisture, etc.)

Method: "" ""Monitor ReadIngs "-
(Range in ppm): ~

~

"'" ....

SlWPLE eoL;~CTIoN'INFQaMAnQN: :J..:":.,' .i~)i;I;;:~.;" ,.,!; 'F:.· , """ ~:-.,...':'" ." :i::' ';'1"[_

Analysis Container Requirements ~ollected Other

Soil Classification Shelby Tubin!=! Y or N

Organic Content or y or N

Particle Size ~tiC"tlags " Y or N

Moisture Content y or N

Atterberg Limits yJ or N

Triaxial Compression y orl N\

Consolidation y or\ N \

Bulk Densiity Y or N

Specific GraVity y or N
-.....J

OBSERV.ATIONS I NOTES,:. " "; ~, ""~,' ""~' i". ~i{:.' ,', "' MAP: ' -,. -- ~

< <.

~ch'\;
8Tf~

$\08•
~

~-mUl-"t,.~
t\1UJ-3~

Circle 11 Applieabre: ' ' .: ,~:'.,""",! i(' '
,.

) ;...
s;g""t~~

MS/MSD Duplicate ID No.:

~k l\A



SOIL & SEDIMENT SAMPLE LOG SHEET

p ~f-.l

["II:] Tetra Tech NUS,lnc.

age 0

-~
Project Site Name: West Gate Landfill Sample 10 No.: WGL-SBlo't- oi\Q
Project No.: 112G008641CTO 407 Sample Location: SBI09

Sampled By: J.Traut
oSurface Soil C.O.C. No.:
~Subsurface Soil

Type of Sample:[] Sediment
0 Other: [] Low Concentration
0 QA Sample Type: [] High Concentration

~RAa $~J$IJAT-k ~'''''I\';"'tI . ';:t~>,,';I:,,,;!,'J,,,
.. ;.J . '"," ~

. -,>~H"
.. ,',,", . -. ~ - .

'-.:" ,
Date: lPl<6/n'1 Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: rJ~7'XJ ~_-Ib d t-~nsvJ(\ - D.~~,l~<;:"-'fI\M'- -IV)) 5cs!7\..l "'a c.
Method: 0 & WI Split Spoon ~ &.(0 -I:S~~.~ ') tff.~~t:i,),• II Dwi feet
Monitor Reading (ppm): (~)O.b f D(lth.3 PI a'lt)o.o N\,kt eth)ty} ",,\. All A.

CQ.14:POS~,~~~l'E;:PA1;M,~:mf . ~"!il:I'I:Ii"ir " '!V' '~ • ';C -;~'ls ~"1f/;,t" ' ;;::,:',; - {',;-;; """

oat'
Time Depth Interval Color Description (sand, Silt, Clay, Moisture, etc.)

Method:

~
Monitor Readings ~

(Range in ppm): "'-
~
~

'""'v

S~Pl:Eil~OLl;£CTlGN INFQRMAl1QN:,,:· ~ ,':::'!:~¥,~, "if";',. ."",nti,';"'/ ':"', ,I;: .' "I~tJ ;", ':",,-' ">" . i',i~o

Analysis Container Requirements Collected Other

Soli Classification Shelby Tubing [y or N

Organic Content or _ Y or N

Particle Size (PlastlcBa~ Y or N

Moisture Content '-.--- y or N

Alterberg Limits vi or N

Triaxial Compression y or IN
Consolidation Y or N

Bulk Denslity Y or N

Specific Gravity Y or NI
v

()BSERVATI'G~S J NOTES,: ~, .,. J' ""<';'_ ;..·.','1 . ','~,c MAP~
, ',~ --. ,

~-t{O? <")ff$l- '\~
t'o~ .Sftd\

~t.:

~ lUSl-IYlW-41D
~~-MOJ\ 4l~

Circle If Applicable; '''.> ,''';'' -"h" '," ":' ",,".,. co:>" - . '" .;:', ~ Signature(s):

MS/MSD Duplicate 10 No.:

~~VvfJJlfiNlfr N~
U



SOIL & SEDIMENT SAMPLE LOG SHEET

P 'f.l
['1\:] T.Ira Tech NUS. Inc.

age 0

-f:P -
Project Site Name: West Gate Landfill Sample ID No.: WGL-SBfa=t -/~ 2,,1
Project No.: 112GOOB64/CTO 407 Sample Location: SB/OC;

Sampled By: J.Traut

~ Surface Soil C.O.C. No.:
Subsurface Soil

[] Sediment Type of Sample:
[] Other: [] Low Concentration
[] QA Sample Type: [] High Concentration

GIV\a SMlP~'E I1ATA: '~i; , ;"i)<~ ·'F;>··;i"""}·,f:"'i'" J'\~:'Y:"';:" ~~';':"J/~> .. , .' ·,I·~

Date: In/g/{f:I Depth Interval Color Description (Sand Silt, Cia): Moisture, etc.).

Time: /)CJ?-,'f':=,
(&5~t

U·O-{.I '"1'L ...L. «'\)'tr.C;~

Method: 0 &WI Split Spoon ~ 0·\- 0." ~,,\s.q~\jf'. ~ ~~
Monitor Reading (ppm): U.0

m-;:;~:iii\:I:I':
fl)"'~ c

C~MP~~E,$AMP"e:: ~t~"'1 /'i'I,I~'!:il;;lli~i:rn~r ilii 'H' I" 'II: .~ •. " "!""I!'!"~'';;". ,'1:--' ~':'<;.

Date' lime Depth Interval Color Descriptlon (Sand, Silt, Clay. Moisture, etc.)

Method:

""Monitor Readings '\

(Range in ppm): 1"\
\

"\

S~pl,.e CO~"'ECTlONtiNFOBMAnQN: ,:,,;:,;;;';';'; ",(, . 'I
I

'Ii; I ., :. '.~':;:;:" ", " ".I~
", c' .•.•..< .

Analysis Container Requirements Collected Other

Soil Classification Shelby Tubing (~ or N
Organic Content ~ Y or N
Particle Size /Plastic Bags ) Y or N

Moisture Content "- -- y or N

Atterberg Limits ':f...l or N

Triaxial Compression Y or ~
Consolidation Y or N
Bulk Densiity Y or NI
Specific Gravity Y or N......

OBSERVATIONS I NOTES: ·".c· '.' ':''' 'CiJ~~" MAP: ' .. ,. -,

'\)..'\f/C1J bT1'101 1tJ
l'l~.~I09

~
c:9- ~-Ih"'-I-tlt>
~~l, 1t1l11 - \{\-S

Circle 'if Applicable: "
"~lt' ~ .-,,:,. - ,; ',,]" .;:'.. Signature(s):I

M~
Duplicate ID No.:

~~~(k
,-J



Page

[-.:1::] Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET

\ of ,

Type of Sample:
oLow Concentration
oHigh Concentration

Project Site Name:
Project No.:

o Surface Soil
Jr -Subsurface Soil
"d Sediment
oOther:
[] QA Sample Type:

West Gate Landfill
112G00864/CTO 407

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

-"50
WGL-S~o- O~ t:>

s8to
J.Traut

Date: f" It..~ Deeth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: ...............p...::-----+------+-------+----------------1
~

Monitor Readings

(Range in ppm):

(
Analysis

Soil Classification

Organic Content

Particle Size

Moisture Content

Atterberg Limits

Triaxial Compression

Consolidation

Bulk Densiity

Specific Gravity

Container Requirements

Shelby TubinQ

or

~sticB~s")

.' ',,<' :.",

Collected Other

M or N
y or N
y or N
y or N
y) or N
y or \
y or N
y or
y or ~J

,MAP:. "

b#b((b•

Cirelallt Applicable:

MS/MSD

'tJRr

'" .'1" .<. A. ,"';" .~,;';.'

Duplicate 10 No.:

NA
·i •.

v



SOIL & SEDIMENT SAMPLE LOG SHEET["'FI:] Tetra Tech NUS,lnc.

Pageiof 1
~-

Project Site Name: West Gate Landfill Sample 10 No.: WGL·S8tl 0- l4Ue
Project No.: 112GOO864/CTO 407 Sample Location: S81\0

Sampled By: J.Traul
[] Surface Soil C.O.C. No.:
~UbSUrface Soil

Type of Sample:[J Sediment
0 Other: [J Low Concentration
0 QA Sample Type: 0 High Concentration

GRA&:S~~L;E'DATA: [;i"~~""" "". :' ~A~~oi: ';"'3"1'("" . r" ,{,v"'):"."',Ef":,,, "'j ~~ <'

Date: l" I (()~ Depth Interval Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: l~'fl':.;

~~ ~~
O.(}-o. f- c-.... ll.C'1f. -c:.J

Method:..QJ~ :5P/lt Spoon- I (3. ? ~\"('1'i:.~ I sdvVVl t-fc
Monilor Reading (ppm): ~.() m~·vfY)~
¢QMPQ$.~j~AMPlle'Q_~ ";'jjiii'i',8,f ,. 1'~' ",j§;El,l;'!'J:} ~n;,1 il~:,"i:r' ,I, Ji,,,'·/I. 2:,:,:::;:'4""'"I "l>' I ~~d ~ _ •

Date: Time Depth Interval Color Description (sand, Silt, Clay, Moisture, etc.)

Melhod:

Monitor Readings

(Range in ppm):

S~'MPLE eOLLE<mQtoI'f1t.4FQffMAn()N: ,~ ~::,)";i [j,;t. .,~ ,', "0;)2; -':"
., .1 . ,; .

Analysis Container Requirements Collected Other

Soil Classification Shelby TubinQ y or N

Organic Content or y or N

Particle Size Plastic 8ags y or N

Moisture Conlenl y or N

Atterberg limits Y or N

Triaxial Compression Y or N

Consolidation y or N

Bulk Densiity y or N

Specific GraVity y or N

6BSERVATIONS I NOi'E~: ii .-.'" ~ ""." '.' ' .. "
, ..:' .... ""'".'~' . MAe: , .. , -'

~

~
~~1tl~L-mw·~

"r'~1.~

S-f,\ \'0
~,~

•
•

~V~lU'~
~"().)\.{ ~

&
Circlelf'Applieable: ,'" .., " ,!,':". ~, " 'i"<i"¥ , Signature(s):

MSIMSD Duplicate 10 No.:

ijl\- Nir

(



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A-8 
MONITORING WELL CONSTRUCTION LOGS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



Lori.Homoleski
Text Box
WGL-MW-101

Lori.Homoleski
Text Box
West Gate Landfill

Lori.Homoleski
Text Box
NAS South Weymouth

Lori.Homoleski
Text Box
Dragin/M.WIlkey

Lori.Homoleski
Text Box
112G00864

Lori.Homoleski
Text Box
6/16/09

Lori.Homoleski
Text Box
6/18/09

Lori.Homoleski
Text Box
Mud Rotary/HQ Coring

Lori.Homoleski
Text Box
J. Traut

Lori.Homoleski
Text Box
146.1

Lori.Homoleski
Text Box
FEET NAVD 1988

Lori.Homoleski
Text Box
Wattera

Lori.Homoleski
Text Box
148.18'

Lori.Homoleski
Text Box
2.07'

Lori.Homoleski
Text Box
148.06'

Lori.Homoleski
Text Box
1.96'

Lori.Homoleski
Text Box
Concrete

Lori.Homoleski
Text Box
4"

Lori.Homoleski
Text Box
8"

Lori.Homoleski
Text Box
2"

Lori.Homoleski
Text Box
PVC

Lori.Homoleski
Text Box
Bentonite Slurry

Lori.Homoleski
Text Box
113.1'

Lori.Homoleski
Text Box
33

Lori.Homoleski
Text Box
112.1'

Lori.Homoleski
Text Box
34'

Lori.Homoleski
Line

Lori.Homoleski
Text Box
Bentonite Chips

Lori.Homoleski
Text Box
108.6'

Lori.Homoleski
Text Box
37.5'

Lori.Homoleski
Text Box
106.6'

Lori.Homoleski
Text Box
39.5'

Lori.Homoleski
Text Box
Schedule 40 PVC

Lori.Homoleski
Text Box
0.01" x 10'

Lori.Homoleski
Text Box
2"

Lori.Homoleski
Text Box
Type 00 (20-40 Sieve) 

Lori.Homoleski
Text Box
4"

Lori.Homoleski
Text Box
96.6'

Lori.Homoleski
Text Box
49.5'

Lori.Homoleski
Text Box
NA

Lori.Homoleski
Text Box
NA

Lori.Homoleski
Text Box
96.6'

Lori.Homoleski
Text Box
49.5'

Lori.Homoleski
Text Box
NA

Lori.Homoleski
Text Box

Lori.Homoleski
Text Box
WGL-MW-101

Lori.Homoleski
Text Box
HQ Wireline Core

Lori.Homoleski
Text Box
4" Casing Grouted 2' into the top of rock - 36' bgs



Lori.Homoleski
Text Box
WGL-MW-102

Lori.Homoleski
Text Box
West Gate Landfill

Lori.Homoleski
Text Box
NAS South Weymouth

Lori.Homoleski
Text Box
Dragin/M.WIlkey

Lori.Homoleski
Text Box
112G00864

Lori.Homoleski
Text Box
6/10/09

Lori.Homoleski
Text Box
6/22/09

Lori.Homoleski
Text Box
Mud Rotary/HQ Coring

Lori.Homoleski
Text Box
J. Traut

Lori.Homoleski
Text Box
147.2

Lori.Homoleski
Text Box
FEET NAVD 1988

Lori.Homoleski
Text Box
Wattera

Lori.Homoleski
Text Box
149.35

Lori.Homoleski
Text Box
2.1'

Lori.Homoleski
Text Box
149.21'

Lori.Homoleski
Text Box
1.95'

Lori.Homoleski
Text Box
Concrete

Lori.Homoleski
Text Box
4"

Lori.Homoleski
Text Box
8"

Lori.Homoleski
Text Box
2"

Lori.Homoleski
Text Box
PVC

Lori.Homoleski
Text Box
Bentonite Slurry

Lori.Homoleski
Text Box
110.2'

Lori.Homoleski
Text Box
37

Lori.Homoleski
Text Box
109.2'

Lori.Homoleski
Text Box
36'

Lori.Homoleski
Line

Lori.Homoleski
Text Box
Bentonite Chips/Grout around casing

Lori.Homoleski
Text Box
107.7'

Lori.Homoleski
Text Box
39.5'

Lori.Homoleski
Text Box
109.2'

Lori.Homoleski
Text Box
41.5'

Lori.Homoleski
Text Box
Schedule 40 PVC

Lori.Homoleski
Text Box
0.01" x 10'

Lori.Homoleski
Text Box
2"

Lori.Homoleski
Text Box
Type 00 (20-40 Sieve) 

Lori.Homoleski
Text Box
3.75"

Lori.Homoleski
Text Box
95.7'

Lori.Homoleski
Text Box
51.5'

Lori.Homoleski
Text Box
95.7'

Lori.Homoleski
Text Box
51.5'

Lori.Homoleski
Text Box
95.7'

Lori.Homoleski
Text Box
51.5'

Lori.Homoleski
Text Box
NA

Lori.Homoleski
Text Box

Lori.Homoleski
Text Box
WGL-MW-102

Lori.Homoleski
Text Box
HQ Wireline Core

Lori.Homoleski
Text Box
4" Casing grouted 2' into the top of rock - 38' bgs



Lori.Homoleski
Text Box
WGL-MW-103

Lori.Homoleski
Text Box
West Gate Landfill

Lori.Homoleski
Text Box
NAS South Weymouth

Lori.Homoleski
Text Box
Dragin/M.WIlkey

Lori.Homoleski
Text Box
112G00864

Lori.Homoleski
Text Box
6/1/09

Lori.Homoleski
Text Box
6/12/09

Lori.Homoleski
Text Box
Mud Rotary/HQ Coring

Lori.Homoleski
Text Box
J. Traut

Lori.Homoleski
Text Box
148.5

Lori.Homoleski
Text Box
FEET NAVD 1988

Lori.Homoleski
Text Box
Wattera

Lori.Homoleski
Text Box
150.65

Lori.Homoleski
Text Box
2.15'

Lori.Homoleski
Text Box
150.49'

Lori.Homoleski
Text Box
1.99'

Lori.Homoleski
Text Box
Concrete

Lori.Homoleski
Text Box
4"

Lori.Homoleski
Text Box
4.25"

Lori.Homoleski
Text Box
2"

Lori.Homoleski
Text Box
PVC

Lori.Homoleski
Text Box
Bentonite Slurry

Lori.Homoleski
Text Box
113'

Lori.Homoleski
Text Box
35.5

Lori.Homoleski
Text Box
112.5'

Lori.Homoleski
Text Box
36'

Lori.Homoleski
Line

Lori.Homoleski
Text Box
Bentonite Chips

Lori.Homoleski
Text Box
110.5'

Lori.Homoleski
Text Box
38'

Lori.Homoleski
Text Box
107.5'

Lori.Homoleski
Text Box
41'

Lori.Homoleski
Text Box
Schedule 40 PVC

Lori.Homoleski
Text Box
0.01" x 10'

Lori.Homoleski
Text Box
2"

Lori.Homoleski
Text Box
Type 00 (20-40 Sieve) 

Lori.Homoleski
Text Box
4"

Lori.Homoleski
Text Box
97.5''

Lori.Homoleski
Text Box
51'

Lori.Homoleski
Text Box
97.5'

Lori.Homoleski
Text Box
51'

Lori.Homoleski
Text Box
97.5'

Lori.Homoleski
Text Box
51'

Lori.Homoleski
Text Box
No.1 Sand

Lori.Homoleski
Text Box

Lori.Homoleski
Text Box
WGL-MW-103

Lori.Homoleski
Text Box
HQ Wireline Core



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A-9 
MONITORING WELL INSPECTION LOGS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



(~) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: AfL- I PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: S--13-0,\ / iOS~ PROJECT MANAGER: D. Seiken I P. Call
• l

INSPECTED BY: ~ J? ~\J!4r'~
1. (Q.g;< \~l0£

VENT WELL

MONITORING INSTRUMENT READING: tJlA
LELl02 READING: N(A

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

f

C;\-~ \WELL DEPTH (FEET FROM TOP OF PVC) (o,~3 ~ o~

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) tJtA
WELL STICK-UP d' tcq I

CASING STICK-UP (FEET) NtA'
WELL DIAMETER (INCHES)

I I)

WELL CONSTRUCTION (PVC, ~ETC.) Sia.(

LOCKED UPON ARRIVAL? YES ®
LOCKED REPLACED? YES ®
OBSTRUCTIONS? YES @V

®WELL RELABELED? NO

SLUG TEST CONDUCTED? YES ~fYES, refer to "Hydraulic
nductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: 1~~~) \~ ytl,\(

TtNUS Form 0021



(11:::) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: A-PZ' :l PROJECT NAME: Weymouth NAS - WLF

DATEITIME: 511?J{~ PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: Bb-IP5 IS3CD

VENT WELL

MONITORING INSTRUMENT READING: N/A
LEU02 READING: N/A

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

3,olf
,

WELL DEPTH (FEET FROM TOP OF PVC)

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) rJ{A

WELL STICK-UP ". ?7~ L{.lt~'(~ S\r~ ~o\\AA~

CASING STICK-UP (FEET) ~A

WELL DIAMETER (INCHES) 11t

WELL CONSTRUCTION (PVC, STEEL, ETC.) S-f-Q.l

LOCKED UPON ARRIVAL? YES c§>
LOCKED REPLACED? YES @
OBSTRUCnONS? YES @
WELL RELABELED? @) NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
nductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS:~() ~v'o~ - ~ C9('

TtNUS Form 0021



(~) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: t" \,.,f&"4 3 t> Pz - f\rz3 PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: '5/U/Q6j 11.05' PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: ~&/PS

VENT WELL

MONITORING INSTRUMENT READING: tJ/A
LEU02 READING: N/A

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) lO.l~L5~)

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) Nt~

2.~8
,

WELL STICK-UP

CASING STICK-UP (FEET) - O.O~

WELL DIAMETER (INCHES) 1..\.1

WELL CONSTRUCTION (PVC, STEEL, ETC.) f>\fG-

LOCKED UPON ARRIVAL? GD NO

LOCKED REPLACED? @) NO

OBSTRUCTIONS? YES ®
WELL RELABELED? @ NO

SLUG TEST CONDUCTED? YES ~f YES, refer to "Hydraulic
ijuctivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: 5...t"u $4\ ~~ - f'Jo ~~!\~ \"\ weij

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: E~S- Iv\w 1<0.-~(Q PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: ~h31o'\ l30J PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: ~,,"{PS

VENT WELL

MONITORING INSTRUMENT READING: AliA
LELl02 READING: tJtA

WELL INSPECTIONIGROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) \,.2, , I

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) N (Jar

WELL STICK-UP ~,11'

CASING STICK-UP (FEET) -0.'4'

WELL DIAMETER (INCHES) 'Zl(

WELL CONSTRUCTION (PVC, STEEL, ETC.) {Ale

LOCKED UPON ARRIVAL? YES §
@LOCKED REPLACED? NO

OBSTRUCTIONS? YES ~
WELL RELABELED? @ NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
onductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: Cf~ 5es1\

TtNUS Form 0021



c

(11:;) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: CG5-k""~ D PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: I~D' S/,~/09 PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: '3G-

VENT WELL

MONITORING INSTRUMENT READING: tJlA
LELJ02 READING: N/A

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

,
WELL DEPTH (FEET FROM TOP OF PVC) 3"1.'"1~

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) NlA-
WELL STICK-UP ,,1ft' ,
CASING STICK-UP (FEET) - D.1-3

WELL DIAMETER (INCHES)
2\(

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC

LOCKED UPON ARRIVAL? @) NO

LOCKED REPLACED? YES @
OBSTRUCTIONS? YES @
WELL RELABELED? YES

~SLUG TEST CONDUCTED? YES NO (If YES, refer to "Hydraulic
nductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: Gn& U15M

........

rtNus Form 0021



(~) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: eGos - ~WS'S PROJECT NAME: Weymouth NAS - WLF

DATEITIME: --5.llitoq '{;0l.l PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: g~

VENT WELL

MONITORING INSTRUMENT READING: N!i\

LELl02 READING: "itA

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

/
WELL DEPTH (FEET FROM TOP OF PVC) ~\CO

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) ~A
~~O9

I

WELL STICK-UP

CASING STICK-UP (FEET) - D.l4'

WELL DIAMETER (INCHES) 'ltl
WELL CONSTRUCTION (PVC. STEEL, ETC.) ~VC

LOCKED UPON ARRIVAL? @ NO

~LOCKED REPLACED? YES

OBSTRUCTIONS? YES NO

WELL RELABELED? YES (No
SLUG TEST CONDUCTED? YES NO (If YES, refer to "Hydraulic

nductivity Testing Data
Sheer'}

GENERAL CONDITION/COMMENTS: ~~~

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: C<rs- MW\OD PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: 5"{lS/o1 ISIS"' PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: \36-

VENT WELL

MONITORING INSTRUMENT READING: N(A
LEU02 READING: Nth
WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) 32>:1>'7 I

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) tJ{k
WELL STICK-UP Q.~5'

CASING STICK-UP (FEET) -0.2"1-'

WELL DIAMETER (INCHES) 2- d

WELL CONSTRUCTION (PVC, .STEEL, ETC.) PVc.-

LOCKED UPON ARRIVAL? ~ NO

LOCKED REPLACED? YES @
OBSTRUCTIONS? YES @

@WELL RELABELED? NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
onductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: Gro! ~1M" No w€u C~e

TtNUS Form 0021



(

(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: C&5- f'l\W \ oS PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: ~/Is lo~ \5\~ PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: ~&

VENT WELL

MONITORING INSTRUMENT READING: tJ(A
LEU02 READING: NlA'

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) l3.' 'i
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) Nl~

WELL STICK-UP 2. .."j'l' ,
CASING STICK-UP (FEET) -0.15"

WELL DIAMETER (INCHES) 2 w

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC-

LOCKED UPON ARRIVAL? @) NO

LOCKED REPLACED? YES

~OBSTRUCTIONS? YES

@WELL RELABELED? NO

SLUG TEST CONDUCTED? YES ~IfYES, refer to "Hydraulic
nductivity Testing Data ,.

Sheet")

GENERAL CONDITION/COMMENTS: Goo~ ~~<lA

TtNUS Form 0021



(~) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: CGS- ft\w- \\ S' PROJECT NAME: Weymouth NAS - WLF

DATEITIME: s/l31oCJ \C430 PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: qx,./PS

VENT WELL

MONITORING INSTRUMENT READING: ~IA
LELl02 READING: Nl~

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) ,~. d.?
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) _~.JV\

I
WELL STICK-UP 2,'3~

CASING STICK-UP (FEET) \ ::)~ ( ~\..OR p~~

WELL DIAMETER (INCHES) 2"1

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC

LOCKED UPON ARRIVAL? YES

~LOCKED REPLACED? YES

OBSTRUCTIONS? YES @
WELL RELABELED? Q ~~

SLUG TEST CONDUCTED? @ >'NO (If YES, refer to "Hydraulic
, ? ~'". Conductivity Testing Data

.... ~...: Sheef')

GENERAL CONDITION/COMMENTS:j?V( Cc...'),~ W - NO -/-vy,"')

",
TtNUS Form 0021



(11:) TETRA TECH NUS, INC.
..

WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: J'f()- M"-t-'g PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: 5b3(01 \260 PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: -MP.5

VENT WELL

MONITORING INSTRUMENT READING: Nlf\

LELl02 READING: N/A.

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

I
WELL DEPTH (FEET FROM TOP OF PVC) IO.(.U

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) wl~

WELL STICK-UP c2~4o',
CASING STICK-UP (FEET) -0. ;).'Q..

WELL DIAMETER (INCHES) 2\\

WELL CONSTRUCTION (PVC, STEEL, ETC.) (AlC-

LOCKED UPON ARRIVAL? YES @
LOCKED REPLACED? @ NO

OBSTRUCTIONS? YES (f)
WELL RELABELED? @ NO

SLUG TEST CONDUCTED? YES @(If YES, refer to "Hydraulic
nductivity Testing Data

Sheet")

GENERAL CONDITION/COMMENTS: --h.~'"'l h YtU

TtNUS Form 0021



(11::) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

JYQ'
WELL NUMBER: Mw-1 PROJECT NAME: Weymouth NAS - WLF

DATEITIME: ~\'3{O'f 124(, PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: Gf:r{~

VENT WELL

MONITORING INSTRUMENT READING: ---..t::U~

LEU02 READING: NlA

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) to."'''' '
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) ~(A-

WELL STICK-UP ~\~',
CASING STICK-UP (FEEn - O.'3u

WELL DIAMETER (INCHES) 2. \'

WELL CONSTRUCTION (PVC, STEEL, ETC.) P-.JG

LOCKED UPON ARRIVAL? @ NO

LOCKED REPLACED? YES

~OBSTRUCTIONS? YES

WELL RELABELED? e NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
onductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: 1..>0\"") 'tJl We\( ~~ .\0 ~f ~(.. 6.10/
s~~ b~ ~ ~ ~ 1~ vt>.o.~

TtNUS Form 0021



(~) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

~ Jt~-MU·\~
WELL NUMBER: p\~) ~ T{) \QL f PROJECT NAME: Weymouth NAS - WLF

DATEITIME: S/I3{Oq, \300 PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: Be-I PS

VENT WELL

MONITORING INSTRUMENT READING: ~/A

LEU02 READING: NIA

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) \ (,.L{O(

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) N(V\
I

WELL STICK-UP 3..dJ
I

CASING STICK-UP (FEET) .- 0, (00

WELL DIAMETER (INCHES) Z\t

WELL CONSTRUCTION (PVC, STEEL, ETC.) NC-

LOCKED UPON ARRIVAL? YES @)
@LOCKED REPLACED? NO

OBSTRUCTIONS? YES ®
WELL RELABELED? ~ NO

SLUG TEST CONDUCTED? YES ®,(If YES, refer to "Hydraulic
ductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: l~ s..'Gd) kb ~~~"J

TtNUS Form 0021



(1'1:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: f'tW-O( PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: S!t3{OQ 1()4.~ PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: Bc;(fS

VENT WELL

MONITORING INSTRUMENT READING: NtA
LEL/02 READING: pJ ,~

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) 1()."{7 'G!"'!='f ",,, wei»
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) Nltt

WELL STICK-UP a,to' U?-.,tJ)
CASING STICK-UP (FEET) - ~ to'(1b1 t:J.f (J,we C'l~

WELL DIAMETER (INCHES) 2 11

WELL CONSTRUCTION (PVC. STEEL, ETC.) pvc.

LOCKED UPON ARRIVAL? YES ® -t-b koU. ~ \oc\(

LOCKED REPLACED? YES @)
OBSTRUCTIONS? YES <®
WELL RELABELED? @ '®~
SLUG TEST CONDUCTED? YES @(If YES. refer to "Hydraulic

nductivity Testing Data
Sheef')

pJ
I

--b1~GENERAL CONDITION/COMMENTS: Cbl\lflfq .31
f?tj! j" ('~ C~~

TtNUS Form 0021



(11=) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: ft\w-d-. PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: '5/t3/oe; llll' PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: 13G-/P5

VENT WELL

MONITORING INSTRUMENT READING: tJlA
LEU02 READING: I'1IA

WELL INSPECTIONIGROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) <6, -, l'(Joe 6~ v"'~)
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) J!jA,
WELL STICK-UP ~L~~

CASING STICK-UP (FEET) -0,01{ Gorof e~ CCfr)
WELL DIAMETER (INCHES) 2. 'I

WELL CONSTRUCTION (PVC, STEEL, ETC.) Ne..

LOCKED UPON ARRIVAL? YES ®
LOCKED REPLACED? YES

~OBSTRUCTIONS? YES

WELL RELABELED? @> NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
onductivity Testing Data

Sheef)

GENERAL CONDITIONICOMMENTS:_~ oS i)1k\cM.~ Jr C~ _ ~~(.L ~\ 1- wi
<Jt!t~

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: MW-3 PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: 5b3/oq ICtlo5 PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: 6&1 P5

VENT WELL

MONITORING INSTRUMENT READING: Nt"
LELl02 READING: ~If\

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) 8.43' {]or u.f p~~

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) ~A

Ze.t
,

WELL STICK-UP

CASING STICK-UP (FEET) '.-D~?J ~k C~)
WELL DIAMETER (INCHES) 2."

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVc,

LOCKED UPON ARRIVAL? YES

~LOCKED REPLACED? YES NO

OBSTRUCTIONS? YES @
@WELL RELABELED? NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
onductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: ij+ ot Crw:. 0-'10 - 5-M~"(.t. 56\ ~ ~~ a...~
~ C~ ~ll uJ f\,.1k,'

TtNUS Form 0021



(11;) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: /t1rJ - 4 PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: 5/1310Ci l~&f~ PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: ~e5

VENT WELL

MONITORING INSTRUMENT READING: NJA

LEU02 READING: N/A

WELL INSPECTlONlGROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) ~.Go' Gtt~ iM:d?)
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) NIp.;-,
WELL STICK-UP ::1.56'

CASING STICK-UP (FEET) 0.1'6 0.~ Pto'(4~''o/
WELL DIAMETER (INCHES) 2l'

WELL CONSTRUCTION (PVC, STEEL, ETC.) PVC

LOCKED UPON ARRIVAL? YES G9)
LOCKED REPLACED? YES

~OBSTRUCTIONS? YES NO

WELL RELABELED? C3 NO

SLUG TEST CONDUCTED? YES a(lf YES, refer to "Hydraulic
nductivity Testing Data

Sheer')

GENERAL CONDITION/COMMENTS: S~~(.l St...~ c"j - PVc, ~y h~

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: MI,J -31 PROJECT NAME: Weymouth NAS - WLF

DATEITIME: Sll ?Jlcx:; \Us' PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: S(,(PS

VENT WELL

MONITORING INSTRUMENT READING: NIp.

LEU02 READING: Nt~

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) IO.1d (b,'+ P"'toof)

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) N{ft

WELL STICK-UP Jl.5lf '

CASING STICK-UP (FEET) -.I4'Cfof ~c~

WELL DIAMETER (INCHES) 2"

WELL CONSTRUCTION (PVC, STEEL, ETC.) pvC-

LOCKED UPON ARRIVAL? YES @)
@)LOCKED REPLACED? NO

OBSTRUCTIONS? YES @
WELL RELABELED? @) NO

SLUG TEST CONDUCTED? YES ~(IfYES, refer to "Hydraulic
nductivity Testing Data

Sheet")

GENERAL CONDITION/COMMENTS: 7~({C( t.& 5eJ tldt 'v\"'Y..l

TtNUS Form 0021



(
(11;) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL

MEASUREMENT SHEET

WELL NUMBER: Mw,3~ PROJECT NAME: Weymouth NAS - WLF

DATEITIME: -2~3loq \1>0 PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: 8~/P5

VENT WELL

MONITORING INSTRUMENT READING:~ A.

LEU02 READING: ---.1!l A

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

I

~~~WELL DEPTH (FEET FROM TOP OF PVC) ('1,10

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) ~tlt

WELL STICK-UP 3.\\1

CASING STICK-UP (FEET) - 0.1..1.{

WELL DIAMETER (INCHES) 21.'

WELL CONSTRUCTION (PVC, STEEL, ETC.) Qvv

LOCKED UPON ARRIVAL? @) NO

LOCKED REPLACED? YES @)
OBSTRUCTIONS? YES @
WELL RELABELED? <§> NO

SLUG TEST CONDUCTED? YES ~IfYES, refer to "Hydraulic
nductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: 5,,"~ 54J not ~,\lc. - .......~"'l \.. '-Ie\\

TtNUS Form 0021



c

(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: MV-3>~ PROJECT NAME: Weymouth NAS - WLF I
DATEfTIME: 5- \?Y 0'\ I(,-\g PROJECT MANAGER: D. Seiken I P. Call

•
INSPECTED BY: ?61bCa

VENT WELL

MONITORING INSTRUMENT READING: ,JIb-

LEU02 READING: NlA

WELL INSPECnON/GROUNDWATER LEVEL MEASUREMENT

F

WELL DEPTH (FEET FROM TOP OF PVC) 1- ! $(}V c.l- p~~)
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) foI( k
WELL STICK-UP - Q. 0&/ l'toq o~ ui)
CASING STICK-UP (FEET) ~,'2~
WELL DIAMETER (INCHES) ~ If

WELL CONSlRUCTION ~STEEL, ETC.) Qvc,

LOCKED UPON ARRIVAL? cD NO

@LOCKED REPLACED? YES\'"

OBSTRUCnONS? YES ~
@WELL RELABELED? NO

SLUG TEST CONDUCTED? YES ~(IfYES, refer to "Hydraulic
onductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: S·V\.I~Le. J.1l"l. ( b~

TtNUS Form 0021



(1t:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: f-\W·- LIO~ PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: 2113/a 5 IIJ7 PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: B&/Ps

VENT WELL

MONITORING INSTRUMENT READING: tJlA
LEU02 READING: N(I\

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) ZS.10' (,to, c* p~

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) ,.Jl~

WELL STICK-UP 2.34 r

CASING STICK-UP (FEET) -.u/ fl' of HClte)
WELL DIAMETER (INCHES) 21/

WELL CONSTRUCTION (PVC, STEEL, ETC.)

LOCKED UPON ARRIVAL? YES ~
LOCKED REPLACED? & NO

OBSTRUCTIONS? YES @
WELL RELABELED? ® NO

SLUG TEST CONDUCTED? YES NO (If YES, refer to "Hydraulic
Conductivity Testing Data
Sheef')

GENERAL CONDITION/COMMENTS: PJ5~

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: MW-I.{O' PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: '5/t'J {oct \\t.to PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: 56-/ {JS

VENT WELL

MONITORING INSTRUMENT READING: ~(A

LELl02 READING: NlA

WELL INSPECnONlGROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) _\0.'5"'(10( o~ (2~

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) ---clIA
WELL STICK-UP l.~3'

CASING STICK-UP (FEEn "Oo't- ".ott~"- PIO W b'0
WELL DIAMETER (INCHES) Zl'

WELL CONSTRUCTION (PVC, STEEL, ETC.) _P'Jc,

LOCKED UPON ARRIVAL? YES ~ _ C4f ~ fJ~ - l-Jdl W ~~ 4:> J-
5tM.' ~i-;

LOCKED REPLACED? YES NO

OBSTRUCTIONS? YES @
~WELL RELABELED? NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
onductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: 5~~u 5.t.~ \1 ~ ~~G1

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: Ml..t ... 4\P PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: ~b3'o" \£..33 PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: C3~1 P5

VENT WELL

MONITORING INSTRUMENT READING: ~"

LEU02 READING: N/A

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) '31. CAUJ'0ar ~ ,,~~)

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) tJ/A

WELL STICK-UP ~ ..~2> f

CASING STICK-UP (FEET) - 0 - I 5"'6:"1' of P....-.f ci)
WELL DIAMETER (INCHES) 2"

WELL CONSTRUCTION (PVC, STEEL, ETC.) Pvc..

LOCKED UPON ARRIVAL? @) NO

LOCKED REPLACED? YES

~OBSTRUCTIONS? YES

WELL RELABELED? @ NO

SLUG TEST CONDUCTED? YES ~IfYES, refer to "Hydraulic
ductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: Sv.tt",,- 5e..\~~~

TtNUS Form 0021



(Tt) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: M~- ~lS PROJECT NAME: Weymouth NAS - WLF

DATEITIME: '!i/l3/0 cr l2.30 PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: e<;.{ ps

VENT WELL

MONITORING INSTRUMENT READING: NtA

LEU02 READING: NIl'{

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) g ,l>2.'(Jot G~ P"ri)
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) JJtA
WELL STICK-UP "3~ \~I

CASING STICK-UP (FEET) O.tc.'(jt9 of ~ lti)
WELL DIAMETER (INCHES) '2,\1

WELL CONSTRUCTION (PVC, STEEL, ETC.) ~V~

LOCKED UPON ARRIVAL? @ NO

LOCKED REPLACED? YES @
OBSTRUCTIONS? YES @
WELL RELABELED? @>
SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic

onductivity Testing Data
Sheer')

GENERAL CONDITION/COMMENTS: '5\4, ~1lU. S..l ~ W~

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: M[.-I- ~ ~ PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: ~l'3/0Cll \240 PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: _8&/ Ps

VENT WELL

MONITORING INSTRUMENT READING: tJ/A

LEU02 READING: N/A

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) q:~'l/@p Jf P...~
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) --t!tft
WELL STICK-UP 3.2'i'

CASING STICK-UP (FEEn -O.\4/~ ti fhfu.e;
WELL DIAMETER (INCHES) 2'/

WELL CONSTRUCTION (PVC, STEEL, ETC.) P~G

LOCKED UPON ARRIVAL? @ NO

LOCKED REPLACED? YES @J
OBSTRUCTIONS? YES @
WELL RELABELED? @ NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
onductivity Testing Data

Sheet")

GENERAL CONDITION/COMMENTS: S'V\l-h'" S'~l !wac....

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: M\,J - tt3 PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: S-!r'{05 l \o} PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: B~{ P5 +te+t{<

VENT WELL

MONITORING INSTRUMENT READING: iJt"
LEU02 READING: NIP<

WELL INSPECTIONIGROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) II.~1' ([of Jr f~~

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) tJlA
WELL STICK-UP 3.25'

CASING STICK-UP (FEET) - O. 2'Z. (~ ,~c.~)

WELL DIAMETER (INCHES)
2~r

WELL CONSTRUCTION (PVC, STEEL, ETC.) ~\lc.

LOCKED UPON ARRIVAL? YES @)
LOCKED REPLACED? YES <@
OBSTRUCTIONS? YES (@
WELL RELABELED? ~ -@~~~

SLUG TEST CONDUCTED? YES ~(IfYES, refer to "Hydraulic
nductivity Testing Data

Sheef')

'* ~ 11\ W C&i\~O,\GENERAL CONDITION/COMMENTS: ~ Ch.tt:~t.

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: f/\W- 4,0 PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: ---.Sl\'310 ~ 115" PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: f()CTI PS

VENT WELL

MONITORING INSTRUMENT READING: Nl~

LEU02 READING: N(~

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) 18 ~l~ It? c:>f F~~
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) N lV\-

WELL STICK-UP 3.ao
CASING STICK-UP (FEET) _O.4~r~Jr v.-r~
WELL DIAMETER (INCHES)

'2.\'

WELL CONSTRUCTION (PVC, STEEL, ETC.)
pvc.,

LOCKED UPON ARRIVAL? YES @)
LOCKED REPLACED? ~ NO

OBSTRUCTIONS? YES @)
WELL RELABELED? @ NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
onductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: 5141x;.o '"""'l bto~

rtNus Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: Ill""- 4.2>'1> PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: S/13toC; 1215' PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: <ihl Ps

VENT WELL

MONITORING INSTRUMENT READING: NJA

LEU02 READING: N/A

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) 21.5"8' Pl -* P~~)
WATER LEVEL DEPTH (FEET FROM TOP OF PVC) Nt
WELL STICK-UP ~.~'

CASING STICK-UP (FEET) - O.2~/Qor of ~CIif')
WELL DIAMETER (INCHES) ZU

WELL CONSTRUCTION (PVC, STEEL, ETC.) p\IC

LOCKED UPON ARRIVAL? @ NO

LOCKED REPLACED? @ NO

OBSTRUC1l0NS? YES €)
WELL RELABELED? @ NO

SLUG TEST CONDUCTED? YES ~ YES, refer to "Hydraulic
onductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: 5~,~. <A ~~\ c~Lc.J - P....~ )1\ yek

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: r-.,W - 4.S D z.. PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: £"/13/0 1 \'2.~?- PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: fb/PS

VENT WELL

MONITORING INSTRUMENT READING: N{~

LEU02 READING: NlA

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

1
WELL DEPTH (FEET FROM TOP OF PVC) 5i.l~

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) pJ\A

WELL STICK-UP 1.~g'

CASING STICK-UP (FEET) -O.3~r

WELL DIAMETER (INCHES) 21(

WELL CONSTRUCTION (PVC, STEEL, ETC.) Pvc.

LOCKED UPON ARRIVAL?

~
NO

LOCKED REPLACED? YES NO

OBSTRUCTIONS? YES @
WELL RELABELED? @) NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
onductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: S""r~(.( S'~J ~"'- r ~ ~~')

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: tMw-Ulf PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: S[l3Ioe, t'l.'Z.l PROJECT MANAGER: D. Seiken I P. Call

INSPECTED BY: t61P5

VENT WELL

MONITORING INSTRUMENT READING: NIA
LELl02 READING: N/A

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) (, l4'(1OP of ~i)

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) Nl~

WELL STICK-UP a.7X
CASING STICK-UP (FEET) -O.2eb6~~ e~C4f)

WELL DIAMETER (INCHES) ~.."

WELL CONSTRUCTION (PVC, STEEL, ETC.) P'JG-

LOCKED UPON ARRIVAL? @) NO

LOCKED REPLACED? @ NO

OBSTRUCTIONS? YES @)
WELL RELABELED? @ NO

SLUG TEST CONDUCTED? YES ~IfYES, refer to "Hydraulic
nductivity Testing Data

Sheef'}

GENERAL CONDITION/COMMENTS: 5,,",~ll~ $bo\ Cf"~

TtNUS Form 0021



(11:) TETRA TECH NUS, INC. WELL INSPECTION AND GROUNDWATER LEVEL
MEASUREMENT SHEET

WELL NUMBER: Mw~~~t> PROJECT NAME: Weymouth NAS - WLF

DATEfTIME: 05/13/0e, t'2.2.li PROJECT MANAGER: D. Seiken / P. Call

INSPECTED BY: '&T{ P5

VENT WELL

MONITORING INSTRUMENT READING: NJA
LEU02 READING: NIA

WELL INSPECTION/GROUNDWATER LEVEL MEASUREMENT

WELL DEPTH (FEET FROM TOP OF PVC) ~\.'1o/l'1:>@ o\- f?~

WATER LEVEL DEPTH (FEET FROM TOP OF PVC) tJ/A.
I

WELL STICK-UP ~.~CD

CASING STICK-UP (FEEn -0.43'~ C!.t)
WELL DIAMETER (INCHES) 2u

WELL CONSTRUCTION (PVC, STEEL, ETC.) p\Jv

LOCKED UPON ARRIVAL?

~
NO

LOCKED REPLACED? NO

OBSTRUCTIONS? YES @
WELL RELABELED? ~ NO

SLUG TEST CONDUCTED? YES ~ (If YES, refer to "Hydraulic
onductivity Testing Data

Sheef')

GENERAL CONDITION/COMMENTS: S\.t..~"u 5e,..\ Co..c.uJ

TtNUS Form 0021



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A-10 
WELL DEVELOPMENT LOG SHEETS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



("11:) TETRA TECH NUS, INC. WELL DEVELOPMENT DATA SHEET
W6L

Well No.: .!¥]W - (()\

PROJECT: West Gate Landfill

PROJECT NO.: 112G00864/CTO 407

SAMPLE 10: _f\4:..:....~:.-- _

DATE: ---kJz z /0 9 - l.tJIzy to4
WEATHER: fRD'" rQi fl I:eft- ~o~
PERSONNEL: CL. rra..u:t

Well Screen Depth: "3~.$ /~ q.CO ft. bgs

H&S Monitoring Instrument Reading {) f 0
Pump TypelMaterial:l~ t.V I Pt>otv~ Total Purge VolumeA-.i/.L(gal)

Pump Intake Depth: V()J\ icbla..-th@$etX&.y~ Data Recorded By:~

CommentsTurbidity
NlU

DO
mg/L

Sp Cond
mS/cm

pHTemp

°C
Flow Rate

mUmin
Volume
..mI..
~&

Water Level
ft below top PVC

Time

I220 3~ I 51 I I 0.(t6 b. f; '1' S -.:J- (" 2 ~O- '& !<C~/~~P:"~ ~ [~Ol. ~c
I--Lfl:I~~<.\c..,~-~::;,.J.J.IL---+-.LJL--4----+---l..L...-.--+~::.I...U:::4-----'-=:::...u.~~-L.....:~_~"::""":~-+~~~ ~' oJ

l?):;h ~S \ a 4 ',5 10,1.(0 o· 50/5 ~./f-=r l/r-, ~

() 806 \.:s, \ ~ -:r I I. '1 )b. -=r l/) f. /2 7. Z 0

•

TtNUS Form 0013 PageL oLl

----



("11:) TETRA TECH NUS, INC. WELL DEVELOPMENT DATA SHEET Well No.: .1Ylw (_O~~__

PROJECT: West Gate Landfill

PROJECT NO.: 112G00864/CTO 407

SAMPLE 10: -~I\-\g.)HA::::+---------

DATE: If) /::>:.z.. J() q - l.P Iox-tlo.c,
WEATHER: £.ttl raiY"~- mod..C?~
PERSONNEL: ~0UUkd: _

Well Screen Depth: Lft.s /51. S ft. bgs

H&S Monitoring Instrument Reading (). 0
Pump TypelMaterial: wQ;t:tvta wi/NIt:,::' '1l;1~tal Purge Volume = t..,'O {~al~
Pump Intake Depth: vtXAjal){.£~hfYlJ!~""'f'£Jata Recorded By: L~IJAJ/-1I

CommentsTurbidity
N1U

DO
mg/L

Lt 8 0 1'3. 3.'3

Sp Cond
mS/cm

pHTemp

°C
Flow Rate

mUmin
Volume
~

q~

I . A ......

Water Level
ft below top PVC

1If. '8 '52 }I A.aln AlAA J

Time

JILIn

,,'5;;' t ~ . S I. ( J::J.~ :l.

~~ q '-I~ :J. oaR J~ v IJ -=ro
I~ ~ -,., -- ,.~ ....l/ rtj 11 dru

() ., , h L ,:J1I ray dAf J

.... • I

TtNUS Form 0013 Page _' of_J_



("II::;) TETRA TECH NUS, INC. WELL DEVELOPMENT DATA SHEET Well No.: MW 103

PROJECT: West Gate Landfill

PROJECT NO.: 1g~864 0000.0320

SAMPLE lEY. \V\\hc.Jl \l cd'Q,("" \'!~ ~ G.t:)¥

DATE: U- l~~O ~ - <J,- 24 -6 <1
WEATHER: ~':p~
PERSONNEL:· =~«'1•

ft. bgsWell Screen Depth: ~ I

H&S Monitoring Instrument Reading _

Pump Type/Material: ~'f& c)..~~
Pump Intake Depth: L . \ \, -b;t ,~

ut t\~ ,"p \~~ b,"" 5<:O(~"

Total Purge Volume =

Data Recorded By: f.

Comments

Pagei of-d-

Turbidity
NTU

DO
mg/L

\ I

pH Sp Cond
mS/cm

Temp
DC

l3.< I~,?;<;< I'J, r<;(-~ ~,:::l.\ 1\ \\

40D
400

Flow Rate
mUmin

Volume

8..-!...Lf\

(•.o~

Iq.IO
If. LJO

~)< II...

Water Level
ft below top PVC

Time

ILf40

ISIO

14lf)

TtNUS Form 0013



~ TETRA TECH NUS, INC. WELL DEVELOPMENT DATA SHEET Well No.: lAJ6~: muJ '/d?

PROJECT: West Gate Landfill DATE: f.R h~ Ir/r- (0 17J-((0 'i
PROJECT NO.: 112G00864 0000.0320 WEATHER: loO-1D C{ouclt-t Ira ~l'V

-8AMPLE 10: ((ll'.na.l ~lQ.Jtcl -::: ~(Olq p. ~{i/{J ·1 YT/I/ rPERSONNEL:

Well Screen Depth:~ / CS\ ft. bgs Pump Type/Material: UJ~ W ( flm~ Total Purge Volume = r~
H&S Monitoring Instrument Reading tLD Pump Intake Depth: lJlUJ'aJdo~ n~ Data Recorded By: 101.

I '<1

Time Water Level Volume Flow Rate Temp pH Sp Cond DO Turbidity Comments
ft below top PVC eta) mUmin °C mS/cm mg/L NlU

v/ '1 ~ .;;( ct. :J. 1/

7.. ~Ot J.<i' 10,£.{ 7. (t? ItS3"8 /0.29 c::iJ.U
1\ tIS 4-- ,...r; (~ \
6ct7L ~~, ~s..
r;c. 3Lf L/:J... 04 ItLC:; t. '64 O,SI~ '"l -:r'1 L/~

O·~7ll7 c:.. r;< {",
- t'\(l I rUn I~ t1d rl () I lIJID~~rt /t/lJ~ Ii c-jJ t-iilllJ-; 7J/J,.,J.

I,J J

TtNUS Form 0013 Page-fl of I.J-



['"FI:] Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page L of_'_

~~=---'.;....:.;;;.. Depth to Bottom (ft.): '2.0.'~ l Project Name: LJ~~ W~lI
__--'--=~~___:_~-_Static Water Level Before (ft.): Q"3 Project Number: ......:,:\I-:=-UsaO~7~O!.::c;::...."-==- _

---:...::...!....:.,;'""'"+~..:.-__ Static Water Level After (ft.): t.t.13 Site Geologist: '6, Gr(,~"'"
_~~---L..__ Screen Length (ft.): _""":{:..ll<.S=..,...' Drilling Co.: I'll ft
_~=~ Specific Capacity: __- _

_ ~~="'____ Casing ID (in.): _----"Z........ _

Time Estimated Cumulative Water Level Temperature pH Specific TUrbidity Remarks (odor, color, etc.)
Sediment Water Readings (Degrees C) Conductance (NTU)

5\"0(-\" Thickness Volume (Ft. below TOC) (Units tr6/c.... )
1l1~ (Ft.) (Gal.)

114S' tJ~1t 3 1.1.,3 12.q~ 4,~ 0·300 381 "i~JC)o~

\ISS- S' 4.'3 \2. '32- ~.1a O.~CI\O 20.1 cleAr.. Calot~S$
\'20S' 1 li.-'~ 12.35' q,qs- 0.'21} 3:>.~ " "
12\S- 4 f.t.'3 \2,"3 \ &t.'1g d.21~ 11.3
'Z2$" " 'l".,~ rz" 33 S'..o\t D..'t1' ~'l, Lf
'2~S' \ lJ \3 'i,\, -; ,'Z.,~ 9.08 o~'ZT1 \8. f 'tV

M~ ~w~f"'



["II:] Tetra Tech NUS. Inc. MONITORING WELL DEVELOPMENT RECORD PageLof~

Site: Weff Cxde. Lar<L£l{ Depth to Bottom (ft.): Project Name:~ 5 (1) C! 5{~'--__

Well: M\~,"" Static Water Level Be-fo-re-(ft-.)-:.....j-,l-dO""""'- Project Number: -.Jl~1;o:p.Gao7T7%tH=:.....l-~\j:::..- _
Date Installed: 10 -Il- ,0 Static Water Level After (ft.): y. l.t 0 Site Geologist:~-=-Ji~$~(Q,----------
Date DeveloP7d:'~{! Screen Length (ft.): 15' Drilling Co.:
Dev. Method:~~~Specific Capacity: 1'J(c<....A.:......-__
Pump Type: fla).o. ~ Casing ID (in.): _....!!=z.~., _

J

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks (odor. color. etc.)
Sediment Water Readings (Degrees C) Conductance (NTU)
Thickness Volume (Ft. below TOC) (UnitsMS/Ct'l'\ )

(Ft.) (Gal.) nO
o r<.1iU . ~ .1"'Jo..~ ...... ,0\10.1 N ....

~ I~IJ F\\D \.J L./ .\{~D () I'd .(19- lfl(j't. 0,;).0(... 1q~ 3.v"'l h (' th.,J '" ..... --i5U1 v \ ..J
r)~ \'\ ~.(~c \(),CJ'l 41~l " . ':10.t; 1~9 .~$s'~ I. 1.'1f\- \\.0,,_ AA .... '-/:.;u..., b\
Oid.c ~,l,{) /lJ,q\ y,~~ (). c;o;-- ~~I~ 3'<~'1, -/-;';1V\~ n\D.,J\u. c..\ 'Wy

li q ';\) \.\,lto ft),L\l 48~ n.6a~ 1f.lJ '3 .'f!'"'& CiJItJ~\~· t\-.f~
t.>l. '-\0 L\lloU Ih.10 't,<id tJ,'iOtl -14," 1{,1.4 -t.n lA' .,. .,j-\ ... \~~h" ~

(1ctW tllD f) IQ~"").\ ~I,<61 rJ.4X VI./. 'O:lSS' • -tAlA. ,WdtJ ~v .
\/'l)'t\ LI,loO , 11\ t;'l. ~\1'i D.'{ Rq q4"l.\ n.Sc:l . h\,,- • .pt...\~.~
\b1't1 ~,(ol\ ; \\ ,IV\ '\ftA f\ ."\,~~~ t\~I\n ~ I to ~\A" +, I .. v \bd
IlYlD .1{oO- 't\,l'~ '1,,* O,l!(g-1 55/90, 3, Lfb . (I A"A ,,"",:"~v r \«1 'f'

\~ 3V Lf1(., () 'k? 1&'; .- If,4-\ OJ 4'Y''") q(pt::f z., ,?,l; .,; -kOl/l '" _I • \lOol.'~~ ~Y

\l, u..'\) It .1;J> Vb,Dt "q.y D' l.\q!~ <1~.~ ..... ~() - k-L4Vi - -6v.v' \;tl
i/l\~ 4J>. 10,0 I L1\:u, V' Y~r- ~Il"f-\ 1~5C; --t, (.{ V\ - -h.AVUV-)\
\\00 ~{lo':6 Q,.C1'J Lf.,w, O,l.f83 "J. Co • :<- ~50 c:..\\.O~v - ("..) bY ~<:...

n\() 'f.{;lJ In 14
V

't5?Y /)J tH? 1 ~SJi, ';\ ':\~ dIi 01A ~

Ylf7:l) 11" 'i.,l) IO,OCd ~~1 () , I.t<ij to·-l. 5- q~ ·tiwv" Ml>S"\\" ~..\~v.'

II 711'> L\./oD K'J :+.t::;( L, '9-'Zp 0,41;{{ d'i~ 4)5'1 h.,nn.JV\ .. -=t.
j 1.v"'\1J

t \L\'6 ~,("b 1'0\ Y1 l,-.y.~ (). 1...It"A.. 91.') 1_ ul?. -k. r'\\J\ • -l ,I

~(r~
J

I-



page~~MONITORING WELL DEVELOPMENT RECORD["II:] Tetra Tech NUS, Inc.

Site: Lud: GJe. LaJcd Depth to Bottom (ft.): __----,...,....."-,,,.---Project Name: JJ4S 5, ) .ll\.A..... • f-t:-
Well: -MW-3 Static Water Level Before (ft.): l{·GO Project Number: il:::-OOBCiI~~
Date Installed: Static Water Level After (ft.): %(pf) Site Geologist: _.LQ-=+Jj~8=->-6.L- _
Date Developed: :; 15:'o.~ . Screen Length (ft.): 15' Drilling Co.: I
Dev. Method: 14~e~ 14Mspecific Capacity: _======---- _
Pump Type: n«nLR Casing 10 (in.): _ .....2=1_' _

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks (odor, color, etc.)
Sediment Water Readings (Degrees C) condu:'kce (NTU)
Thickness Volume (Ft. below TOC) (Units ""')

'\(Ft.) (Gal.)

/(50 /\. 30 ,u-f "/,~() /1'), { 1- 'I,-:;'=,~ Or(,l~ 9:},[/ 5, &:2 - /1JJ1~M\- .-..

~IJIU/:>

·n (.111". cnLl, t ~h/ __ ,
~I'(

I ?J \ I

C/€M .



[""fI:) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page_l_of_t_

....z..=."-'-'-~_-;-- Depth to Bottom (ft.): _1.--:.....{•..::..3.,3:Ce Project Name: _~---=---:-~_;W---=/,,~~-,---·.:.-11 _
--a;....:.JO&-..II-r-~--- Static Water Level Before (ft.): '3,5'(0 Project Number: ~1~rz.;:-:6'eo=8=!..::<II=-l.(!......- _

---=7---+--:=---- Static Water Level After (ft.): 3,5(0 Site Geologist: ---,ff~.-::",~:..:.(\.:.;:~c.;;F _

-=--7-='-:F--"---- Screen Length (ft.): J5 I Drilling Co.: _---..:N~lL.:...fIt-=-- _
--:~~,...-- Specific Capacity: ---= _

_ --=----'=0..:."'"--__ Casing ID (in.): __'Z_l_' _

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks (odor, color, etc.)

)-ha.t~~
Sediment Water Readings (Degrees C) Conductance (NTU)
Thickness Volume (Ft. below TOC) (Units~)

835" (Ft.) (Gal.) .

845' NtA 4 ~.5G1 11,21 4,,2CD C .IC\S qL6t ~ew" ... S,I-b
8~ ~ 3.Sco 11.et7 4, ll'{ 0.( !5" 1&.( ..-' 01'_ .._'.\ I fto"... It
~O5" ~ 5,$c. {,-.Q" 'iSt 0.\ 84 '.5""~ ('\~...~ I il. ",lOa- C&\o.r
GL~ 10 3,S-c. t~.8a. 4,SS' O,18~ ~.I2. "", "
'dS" I~ 3.~<O \2.~J.. ~,<Dl{ ~., f>4 3A~ l
GJ35" till )4 ~.s:<o \ 2.C.Co Y-,CO1_ -~~,lg'~' 34C\ .u

~'~~IJ. T\~_l +
r:~



["II::] Tetra Tech NUS,lnc. MONITORING WELL DEVELOPMENT RECORD Page L of-l--

Site: West- c.oJ;e I MvJ& U-Depth to Bottom (ft.): Project Name: l,.I'(~ (j':UJfi I' - .-uJt:s 5. ~.~
Well: MW -~<a: Static Water Level Before (ft.): 1L.0ct Project Number: h~&oO<6~~ -I--- <:J
Date Installed: Z- '\ S- q (. Static Water Level After (ft.): Ut o;z. Site Geologist: 15. Goer- I ~ ...g1-7? S-:e \1=0~
Date Developed: ~~(~?~ Screen Length (ft.): K <. Drilling Co.: N _IX ~ I
Dev. Method: hovJ ...--!~ I1{C~td.~~~ Capacity: ~......lr,--__
Pump Type: ~ r Casing 10 (in.): 2 II

Time Estimated
Sediment
Thickness

(Ft.)

Cumulative
Water

Volume
(Gal.)

Water Level
Readings

(Ft. below TOC)

Temperature pH
(Degrees C)

Specific Turbidity
Conductance (NTU)
(Units MS/CIil)

,Of)

Remarks (odor, color, etc.)

II.o~

f(,oe..

il.()~

iI. ()~

11,0<;

11,0<'

\II~

if

II (~

I

\ JJ Jl<:

III

)n c.. <:

lo¥;

IW(.
I \ I{~
II ,.to,

iO{X;

It\I <.

I
, • t



["II:] Tetra Tech NUS. Inc. MONITORING WELL DEVELOPMENT RECORD Page _1_ of-L

Site: Wt'tI'tOv~ Nits, SG l.. Depth to Bottom (ft.): t'.~a.. Project Name: $'OlA"- Go",? LcJf~ II
Well: ""~, 3j Static Water Level Before (ft.): "7.0; Project Number: ) 1 2. CSoo 8C1l V
Date Installed: -..;~::..r./='5"'-7I....!..'c..;:-- Static Water Level After (ft.): 12..tl> Site Geologist: ---:-:~=:-.:..,:,~=C~i~.:a-Q/=- _
Date Developed: ~/14Io~ Screen Length (ft.): _!-olIS'L..' Driliing Co.: __N----:.IA-=-- _
Dev. Method: A6.>'\A. Specific Capacity: _- _
Pump Type: ~o\- \Jc;,"'? Casing 10 (in.): _.....IIl.<C>.- _

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks (odor, color. etc.)
Sediment Water Readings (Degrees C) Conductance (NTU)
Thickness Volume (Ft. below TOC) (Units MS/eJ,t )

~ (Ft.) (Gal.)

~ Ntf'r !.l \4.4~ II.-:;a 5.lR'8 0.\48 \2~ B~ - ~ll On.. - w""~ 10 Ml" ~

9:lO (p 1l.1/ II. g3 S,~I o /5;). 12. &3 60""",
'1'iC ~ il. '1(0 ct. '14 5.7;:). C lS~ l$21 'BCOI.V\
£J50 ~ II. 1. 4 lo.~D S.7'1 O.('il;) to \1 ~(t)~

1000 \0 lL 0C1 1l.50 ~.&~ o ,lzt3 "15<'1 6~

\0\0 to.~ 10 .'i~ ll.~o 5.~~ D. 14 ?- I"D CL......L, -
l~ lI.v 10,51./ /1·1 ~ S,13 0.1,1 IS~ cluJ.,
1035 11,5' io.("s' I~~$' 5.t;Q o. ~'30 I~I CfAJ:.,.
101.('5' \2 ~o. 'fig 10.54 5.o'B O.l"30 ,..,S I
HOt> 13 1{.4fQ 3.£7 S.05' 0, tll$ 131 I
\ 110 II.( l'l.ol.( ~. '3~ 5.24 {) . 1St> \,<9 (l;
II 'Z.O I~ l1.~ \"'2. ~ .c.'3 5".'S~ 0.1<00 1/.1 <;)h~~~ I"'IJ
1\30 I'" \ '2. 051 ~ .-z..~ S'."l'Z. o .\<'"5 8\,0 J

I

Wio L7 \1. l t; &.ll 5'.\'1 (), liO 1~v"'" l~
H')l) l~ L1. Di q.o~ ~v'il\ OM,~ l(t{.1- Ir.l~~ S>~ HoJ.i"" F~·\lA1.Jh

t1.OO \'f l~ Ii. to 't.3, 5.q2. 0, lfo~ 33.1 CLew - 'aHe f~oJ Plor\. I 1n~
,J



("'fI::] Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page~of_t_

Site: \! eM- CbL~ s. LA~C\\\ Depth to Bottom (ft.): Project Name: 0Jt..,~ f\.A5
Well: MW - =,0') ,4; Static Water Level Before (ft.): IV, LA- Project Number: t-l,~ g~"-(
Date Installed: 2.-IS·~Co Static Water Level After (ft.): 10, u3: Site Geologist: 1.; 1£). ~') d (\ Y'i'..V C
Date Developed: 5~ \l\- 05 Screen Length (ft.): \0' Drilling Co.: _----=-M~_~_t J=____ _
Dev, Method: b,),)\~ ,,,"Ill ~h0 Vc...~peCific Capacity: -
Pump Type: 1f\;?J\.1.p U Casing ID (in.): _--='Z'-I/ _

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks (odor, color, etc.)
Sediment Water Readings (Degrees C) Conductance (NTU)
Thickness Volume (Ft. below TOC) (Units~) '.(Ft.) (Gal.) It"\c)

,

1'-\0'" rc l!I~ ".
,"'..\.L) IU ':f.-d iO ~~ <i\% o l'-tY1 i C {( 'j L./ ~y~ f'\ -~ \"'/lJl,,/\

i4~c.. \(;,o/() lOd. '-=1:' c;,\~ 0, \00 Tl d-,1-4
y" ...,

I· .','J'JJ .'\

\~?S !L ~ .).:~.\ "{ ''BU 0, is' I~~ "{ ILl ffJ rOvt.)-.A. , ,
(£[ r.(C:; iLi: =to 7- I 1f L[, 'is/ (;I dl.ft; ~'tJ .~. rei b(('o L~ V\
fLfS'C; {6, ~:l :;-, '}J' ..{~ ~ o ((~I }-(9 '3.j<; to ""

fo.710 f. .,(. li.~'f C·l41 r5~ 7- brow,A{56 1. l ~

I('W (/I.'i6 , ':J, >?'1 q95i 13 /'i~ 1~Jl ~ 1/ )~ .7:'/1 }'ow ~

oIS( 1 ,.od "rl \\(ll ~ 1\ ¥Jlo.. I'll,.. J 1!e-".. .~--'h\ n. h '''~l rAJ <...
+

,'" - ~k7, ~

I/nrf) J(),9-n ~. ~L.f 4,B (l),Jt./d- 4/,3 ~. 4/ - ~.I~iY-
/Ulc:. If) r 9-1J 917-0 '1tif) IJ, /s~ '-I~rl 3<~~ c)~() r
)~I/) IO,-W) 7,((J9 '{.'9(} ~ r /5/ I d..~ 5,/3 II' bv+ ~ J..,.,,11 oJY\

/(D 1<- /0,7{) &,41- 4· 1J.. OIIL{.,- !A;},j}.., '? ()d--. ,~I\pl1r

", ri.l') /fl, ':90 ><,47- '-I.? 'l., tJ,ltlc( '?rJ. J ),0< ril/Illr
Irft Q. < fJ. (D C./JI /O,i-/) 9.04 i.vl) 0. (~Z. 4f3, q 3.0& C/..l!tlI y

/).o\H>-\!"nll\: ,.+ (ofMtl\:U -n! ~O~ .., ~·d
\ r {

.



["II:::] Tetra Tech NUS. Inc. MONITORING WELL DEVELOPMENT RECORD Page-lof~

-L..--=+=:--'-"-'----~---_ Depth to Bottom {ft.}: '3I.e.~ Project Name: wesrG-s.~ L.c..J.FrI'
-----'-.r..:..!..---.-"-'f-''''----- Static Water Level Before {ft.}: 8, 'i'3 Project Number: ---=1;;-l"'Z.~G-.::OO=-g~~'1:.L..- _

----';..0.....0,1-+-.&....---- Static Water Level After {ft.}: 8,L\3 Site Geologist: '8. Gen"3if
~~~ Screen Length {ft.}: ~lo",'-:-- Drilling Co.: NIA

-~~:-:-r-=---Specific Capacity: _-- _
_ ->-::..:::...:.......=,.;.:,~__ Casing ID (in.): _-=2=--" _

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks (odor, color, etc.)
Sediment Water Readings (Degrees C) Conductance (NTU)

~1f't'.
Thickness Volume (Ft. below TOC) (Units MS/CM)

~11f.O (Ft.) (Gal.)

,·;~O ~ , ~ g.l.\~ lo.'2'3J r..d4 O. l.t04 zq let &~f~~

''"'00 s g,'-\"'3 8.Q3 5.cg , 0.'315"' \~144 \\ II

t~ 1O £> g.~ S.~ ~.CD9 D.35O 2.~q5"" 46ceWoo\
~'t20 to 2,'13 8.l.{~ 5".1'-' O:35'"b I it G.3 ~
l'i~o \, 3.43 't .OCl ~.'4.C d.~3(4, ~O().~ Clo-J.,
, '\.\\0 \3 $."t"} "i.ceo 5.;"7 o "'~4" ,C#<.o \,\. II

~"l'Sl> It.f <&.4:3 g.f>~
/ $'.S\ O·"\G.3 I L4&i '3 ~C'ow",

1Sl'X> '5 S.4.i' Z~1J 5'.;1~ ".34"7 \1~?- \.' "
l5'lO 14 ~.l\~ 8.' I ~.51 0.;'37 I"Z. '1 Clo~

\S"1t> I, 2,.43 ~.~5" 5'.t.l n,,~'} l~' _I It

~~~ 1'0 b.\{1 ~.~~ S'53 C) .~,,, ~'5
(U!E. 2D 1>.~3 < .1..U 5". 3~ O.1}o 11.'-(

1'5~ 2.\ $.'\3 ,lf~ 5.4(, O·1}8 q(p •
lbeO 2.'1.. ~\C,,('} ( .'to S'."tO o ~;J '2.'3~

lkz 10 2'3 1> ~~ ~ ..,,. 5.I.(Cot 0.112 1'Uo
HeW 1~ 1>.l\'; 'til S'.L(~ 0.330 l(g3
fG1';U 1..'5 q,.~3 8.15 r.~(, o:~<ao ~L\~ \I •

i(g~o 1.<tJ ~ .t.\'i 1>.6~ ~.~ ()·;'31 b1.0 h\tle Qc<~.....\..~



["'FI:] Tetra Tech NUS. Inc. MONITORING WELL DEVELOPMENT RECORD Page 'Z. of~

Site: W~~ N/J'tS Depth to Bottom (ft.): '3"'7.<e~ Project Name: W~G....-\t L-!.J411
Well: ~W·Lt8t> Static Water Level Before (ft.): 8.4t" Project Number: 1LZc.Qo.8~4
Date Installed: _s-~/~¥l--.:~+ct Static Water Level After (ft.): ~, '4. "> Site Geologist: [3. Gte'¥,"
Date Developed: 5/1Lfl09 Screen Length (ft.): _....:'..:.,.0· Drilling Co.: ..--...:N:....:...uIA~ _
Dev. Method: H~ Specific Capacity: _
Pump Type: f='oo\ "~lve Casing 10 (in.): __--='1_u _

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks (odor, color, etc.)
Sediment Water Readings (Degrees C) Conductance (NTU)
Thickness Volume (Ft. below TOC) (unitslt'lS'kWl )

(Ft.) (Gal.)

\lt50 ~'17 8."\30 S.""q S.~'\ (~,)."J'3' lUI C~ ... 'ldoW\5'-'
l~oo ~ ~.4-; g .'2.q 5".5, o.~'3C\ , 5"0

\\ "
~ 'iLn • 'l..'l %.~'2, ~.,'" 5"."'., o,~~~ lSI 1

\ 120 30 ~.,\~ 8.'2.~ 5'.50 o ."3S'1 2.&$

113t> 3' g.4~ g,40 S;~a ~~~ l.iO .J;
~.,LtO 32 ~~~3 ~~, S,,\;"L 5'·~7 o~ 'l.i$ 2.'2.~ R~~W ~ ho.r-~ - ~Da.J

~
-:1... oAI_ ~

, ..



("II:) TETRA TECH NUS, INC. WELL DEVELOPMENT DATA SHEET Well No.: ABu l18"DOS

PROJECT: West Gate Landfill

PROJECT NO.: 112G0864 OOOO..03:J

-oAMPLE-fC: l'{\\U \~ hq ;;;- <g.c?f$'",

DATE: __..I.o!(j'-~~l..L..,;~O:::"9...!- _

WEATHER: q~

PERSONNEL: ~~

Well Screen Depth: L{G I 5-.:2 ft. bgs

H&S.rvt.0nitoring Instrument Reading _

I \.\.\\-\ o.l ~lJ

Pump TypelMaterial:~ "-I~ \ldk Total Purge Volume = ~:: tal)

Pump Inta~e Depth:'1\ft .\.t -VnJ'th'Hh .c....+ ! l'l\~ \-.0 Data Recorded By: t,~
~ ~\\..~h~"'" 'v & ~-l~u - ~

IV
Time Water Level

ft below top PVC
Volume

mL
Flow Rate

mUmin
Temp

°C
pH Sp Cond

mS/cm
DO

mg/L
Turbidity Comments

NTU

\ ,

\\

\\

\(

'\

\\

II

..J II

Page_ of_

140

Ill'>

l::r

/q-)

/r,..(}

(':).0

1ft(')

!J, {~

/,,', \ l

o.~

/},'+:.tL

'f'hfoOO

1), w-i-J

,...,L~

,,,::;:::,-

(",c,t(

lo\4L(J ,

10'0

400

rlof)

Cof)

I' ()(")

2.\\40

"2 " \

fcJ50

1000

}r?l-/:O
(D?JS

'0 {Ii
In/C;,

In715

TtNUS Form 0013



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A-11 
GROUNDWATER LEVEL MEASUREMENT 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



["II:}etcaToo" NUS, ,," GROUNDWATER LEVEL MEASUREMENT SHEET

a ',' ",
Project Name: West Gate Landfill Project No.: 112G008641CTO 407

Location: NAB South Weymouth Personnel: J.Traut ~(,."~JJnA d)

Weather Conditions: rQJ n ~-~ Measuring Device: '&\ I (}S'" (nb 'fU<o I!Vlcr11'l,
Tidally Influenced: Yes _ No _X_ Remarks: 111 Df'1 UI j WI 1\,,\:,,- ~{Z.1(Oq

\.
"

.~ ·ii~ - • -1,<' _ , - ." -," I':,
- > • G _ .'-'- w~n:or . EleVation of- : Total Watev~ve1 '!'tiic~~sof ~.undwater

I

Pie~om~teJ:' • Date ~~ ~ference.Point . WeU Depth 4ldicator.Readin,8 ~Producl Elevation CommentS
, Numtier '(feet~~ (f~tl· (feet)· ~ Jfeet)· ,(feet)· ,-

"' '", - -, ,. [ -. "

-~ - '\ ;-
,'r ~

-", ~ , .J;. -',,,, /

WGL-APZ·1 1(o/7/q~ I ()qlf> r·~
WGL-APZ-2

I('Ai'":}- d,..6S
WGL-APZ-3 ~ 1-,q~
WGL-MW-01 0900 ro, fo5 '\.~~~ ~

Inl, "Jl~ v' "
WGL-MW-02 /00-0 '5".31 .~~~ )

t="
WGL·MW-D3 IDt2 is, II
WGL-MW-04 1\0:7 4.gs
WGL-MW-37 tJrtI;. q-~CJ
WGL·MW-38 fR".~L/ II~ /2-
WGL-MW-39 ':>KSO "1-. CjS

WGL-MW-40D 0«5 , 10.33
WGL·MW·40S Of5~ /l,ol
WGL-MW·41D CIi.~ Q.o5
WGL-MW-41S ()q~2 ~.Y4
WGL-MW-42 05"22 =J-.90
WGL-MW-43 O~f tI, (p3

WGL·MW·47D tff55 /j.'{1
WGL·MW-48D °flfh f;19

WGL-MW·48D2 fNS ~33
WGL-MW-66 (tip ~.&LJ

WGL-MW-66D ()f2~ ft,.3C}
WGL-MW-101 b33~ J.5~

WGL-MW-102 (WI 7-: lj f
WGL-MW-103 \ V ()f~Y=j 9:trO .

Page --L of ....d,.



("n:}...T.cO NUS, 100 GROUNDWATER LEVEL MEASUREMENT SHEET

',' , ~ ~T<.",:;,~,
, .

Project Name: West Gate Landfill Project No.: 112G008641CTO 407

Location: NAS South Weymouth Personnel: J.Traut P'SPJI1~

Weather Conditions: raj" o~ =mOQ<2fcLt.J... Measuring Device:~(.nN \ ()-4ef~~~
Tidally Influenced: Yes _ No _X_ Remarks: In'''"iI'fJ 1 ~A ~dh V (j...7{oC!

u ,
. ~ I~<'i~~> I":,,~

,~ ~ }' - - , L: '"Ii" "'.:'.It I , ;,,:.
~. .";r

Elev~tion of
.

Water'J;.evel Thickness o.f
"

Wello" - ' Total Groundwater
. 'Piezometer Dat~ ~e r Referen~ J>o~t WeJ1Depth IIndicator Readin~ :f!eeProdu{. " Elevation .Comments
~umber

,..... .
[,="

"
(feet)- J., (f6;e9- (feet)- ' (feet)- (feet)- ,~

'J
~,- ::" ·',';·••~r '~

-' ';'S "t.> '.!!' ".:' - .~. -
JFP-MW-8 tomtea gJ~~

CGS-MW-5D /¥.(".
CGS-MW-10S IV-~ I,' ---""I

nIJS!?ilJd,,;-:r...., I -I. ~~ 'A-
CGS-MW-11S +::Z.,~1J~5 ~~(~

EBS-MW-16-Q06 \V' Id'lS

It. 1... 1 4 c: n ~ 11'J5 1\ /6fll""'/l. tfod --Ii 'N'.'I A 11 .At.LJ/ Tr')~ f1t. ...,..,';J
'"\..

(~h
,

r;L/"A. ilJ>A f)r~// ,.fl /l K1,dod ltv- lj.'\ ~ 1"".1 lUI I"J Jl A I y ~()

r>ItI f)/I
I Jfn. •

r-J',O TIl' a-; lAl.Lf1.P./J

/O!>{) ~(~40{7l:J) /1/ r /, /1 ItA

55 1 ~JSLTC ) lV L --- ('I 75

I" -Page ~ of -d::::



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A-12 
LOW-FLOW GROUNDWATER SAMPLE LOGS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



(If applicable)

(~) TETRA TECH NUS, INC.

Site Name: West Gate Landfil . r;;t~#/()1
Sample 10: (.0§L- G,t,(J ~tY1W2-'Q~ 2@@ .• '9

SAMPLE LOG SHEET· "LOW FLOW" GROUNDWATER

Tetra Tech NUS Charge No. _'_'_:ll'i_'U_U_B_04_'_{;_'I_U_4_U_7 _

QC: (I/'r:;}-

Analysis Bottle Lot # Analysis Bottle Lot # Analysis Bottle Lot #

VOC CO 1<.1.{6r'>'\o\K:~ ?K. (
~~N? I~~~ 2 -I( l L ~ \ '6C1:>rrL(~)
'VIr...- or ,.., 2)( IL

Sample Method: I~j j (3-~ j uJ( f". ~""1M he- ~ twU+"

Depth Sampled: ,.,.!%S Feet~Screened Interval Depth J. +- if.,.'" feetbys

Sample Date,&...Time:&-'.f&/..QJ 08sS hours ~lDup

Sampler(s): d Irr~ ~
Data Recorded By: ~ Signature: ,",r
Notes: ~ __:=--- _

H&S Survey Meter - PPM
Pre-pump insertio. WL ~ ::>-2 ft

Field Instrument GroU&/C/D
Post - pump insertion WL {;..~3 ft

Clock Time
24hr

Water Depth
below MP

fl

Pump Dial 1 Purge Rate Cumm. Volume- Temp Spec. Condo 2

ml/min .~Ot(,LQ;r,. ~~cm

pH

,..Lo.l

ORPlEh3
mv

:t(C

DO
mglL

(()"Iu

Turbidity Comments
NTU

TtNUS Form 0009

,

o ,f A()

6.43
0.31

0.34

J.9~ ~

1. Pump dial setting (for example: hertz, cycle/min, etc.)
2. Siemens per cm (same as umhos/cm) at 25°C.
3. Oxidation reduction potential (stand in for Eh).



(~ TETRA TECH NUS,INC. SAMPLE LOG SHEET - "LOW FLOW" GROUNDWATER

Site Name: West Gate Landfil
Sample 10: W&C - 6UJ.- fi'ltJJ3 - 045Z9d1

Tetra Tech NUS Charge No. 11~l:iUUtlt:i41 c.; IU 4U7---------------QC: ,(If applicable)

Analysis j0ttle Lot #

'riG 5Y;~

Field Instru~~t GroU~/C/D
Post - pump insertion~~13. U ft

(fH.«;{1..H~ .
Sample Method: Uiiu f- tLJVJ ~ I ffnsWh c...P'~ H&S Survey Meter -- PPM
Depth Sampled: I~ Feet Screen~ Interval Depth '"2. - \ 1- feet 'oct i> Pre-pump insertion WL 5 (0 ft

Sample Date & Time: W-.2!i~.t4 l~ hours --- /Dup
Sampler(s):~/rr-clJ iF' .4 ./' Analysis Bottle Lot # Analysis Bottle Lot #

Data Recorded By: .<d=JXCLu.J: Signature: (X'Ni)fl c::ux.II1l~ Zx IL tXt>Kt05 2 X (L

Notes: \ ) ~ 2>< If- ~~::===
lJ:1LI:lLto {X'7P~h1U~~::.L- _

Clock TIme Water Depth Pump Dial 1 Purge Rate Cumm. Volume Temp Spec. Condo 2 pH ORP/Eh3 DO TUrbidity Comments
24hr below MP ml/min Purged 0 uS/cm mv mglL

~It liters :~~A 1'l"i.. ~ b.l r(t> /I?%

(424 g--i/. nLlIJ 1.0 !1J -1./t1JJ1! ~.v ro, -
14.~D 1--;), \ \ II ?_~O / ,

f-' ~.'3C 5'0'5 -=t. \.() \ "fB.~ tz,.5."'?~ S·":}- rAvJ.f\
l~~;~ 5,H . 'L,..S (.S '.u~ oSSC:J .~,ro ~J~'/" \5·~(" ~.4

;440 i~,o(J 50~ rs,L{ \0 7l.{ '6'. ~ U'1g ('J,1O
ILlt 10 f). I~~ 6:ql ~,,~4 a~s t.. '?le' 6.,(PO

J4~() Ja C13 ::>d.O c:;.~ d. d19- 3- L. .~.8' tJ.40.,
lq~ 'i) t8·95 0\"1- s.~ q ~~, If 4.d5 0, L( '1

9fO ! lia,98 SlY 5,a.~ a,es,s 1. Hp (J.I?
\41S HlAI MiT1A.A ua~ o / (((J//o { +-SO.'''' A .... IJ;

II

lINUS Fonn 0009

1. Pump dial setting (for example: hertz, cycle/min, etc.)
2. Siemens per cm (same as umhoslcm) at 25°C.
3. Oxidation reduction potential (stand in for Eh).



(1l.) TETRA TECH NUS, INC.

Site Name: West Gate Landfil

Sample ID: W6L- GW-/11(IJ4 -Q03209

SAMPLE LOG SHEET· "LOW FLOW" GROUNDWATER

Tetra Tech NUS Charge No. 11£GUUBti41 (; I U 4U7

QC: W4L Est 1;) 't>'d;-:f:-;1!-t=iiiF:L:::£G:::;;::=(:;;~:::;;(::;~;------(-If-ap-p-Iica-b-Ie)

Sample Method: m«l;fiec{ (6lIJP{dll\J "J B;vi~b' c<j?~ H&S Survey Meter - PPM Field Instrum~nt G~U~~/C/D
Depth Sampled: III Feet Screened Interval Depth '2-' ('1 feet'O~ Pre-pump insertion~ ft Post - pump Insertion \)11(-4l£Dft
Sample Date & Time: 1RJ 3D 1.Q1 !otJ i) hours NRr lDup
Sampler(s): ~.2'cii:i..r. Analysis Bottle Lot # Analysis BOttl~ Lt # Analysis Bottle Lot #

Data Recorded. By:~ ('i\~. S19.nature:~ F:J{?0,""WCI)):).:ili\h!>< iL
Notes:,. U?J1d Vlo\ (o\.~Ct- ~Q~,s "B ~ It.. ®W~\('SOO\')\.L(\\f\?$ ----
-elI S~GI.LLf t9(.o\l tl of -?> \;0 v\ i IQ\bblLA ~. (f(iJ~ 1"- . _

Clock Time Water Depth
24hr below MP

It

Pump Dial 1 Purge Rate
ml/min

Cumm. Volume Temp Spec. Condo 2
Purged..... /I °c uS/em
...JileFe- '-fetV

pH ORP/Eh3
mv

DO
mglL

Turbidity
NTU

Comments

loao

TtNUS Form 0009

J ,~~OV 'f 5 1111J~.o~ ?J::O 5·l~ TI0.5 OOS
~ \·::l.9f ;)q~ S', \4 't'\q.< Il(]Z

,

'.COS
i. ~S
/,(3'

'~,J'A/

Of.'c(~[,~1w

Ydlr>"W"I.;t "

I
t

1. Pump dial setting (for example: hertz. cycle/min, etc.)
2. Siemens per em (same as umhoslcm) at 25°C.
3. Oxidation reduction potential (stand in for Eh).

•



('11:;) TETRA TECH NUS, INC. SAMPLE LOG SHEET - "LOW FLOW" GROUNDWATER

Site Name: West Gate Landfil

Sample 10: ,1J6t -6 W - mcLM-~aoo ~
TetraT~US Charge No. 11~GUUBti41 (; I U 4U7

QC: JJJ.b~C ----------(-Ifa-p-pl-ica-b-Ie)

Sample Method: mod;Pipd Lo?lJPIhVIPlIPjt)"hi ah(~!JJ 11 M. H&S Survey Meter '-' PPM Field Instrument Grou~B/C/D
Depth Sampled:-I/,5 Feet Screened Interval Depth~ t ( -\'-1.~ fe~t ''is Pre-pump insertion WL ...... ft Post - pump insertion Wl.. !1. '3 ft

Sample Date & Time: f.R/M./~ IZ7S hours 11 .I1A:/Dup . .
SampJer(s): \.IffYO,jih' _'~ AnalySIS Bottle Lot # AnalYSiS Bottle Lot # Analysis Bottle Lot #

Data Recorded By: (L]'f<r}LJ..r Signature:~ ~~ ·~'f6mc.{lted ~ {pl( fL.

Notes: S2]K;ll!ltl (p 'Kf L IJ1i.Jits ~ (S"O~ ~J9l?3) ======
~(okl'-

ISO (}'Jv/{) II I, U\-' 1'3.;).1- IY I 5~4 d/5.S I. 'SO{

TUrbidity Comments
NTU

I. --:y I

DO
mglL

\0"/_

ORPlEh3
s./mv
riO

pH

l.S 1~·q4 \ 4i- ~. a.3 'JC:J.'1.S D.SS

Water Depth Pump Dial 1 Purge Rate Cumm. Volume Temp Spec. Condo 2
below MP ml/min Purged.-/J _~c, uS/em

fl -titl rs '-r- /r'1I ~/:.

lHb
Iltb

\ISS

\(z.~

Clock Time
24hr

IlfXJ

1'200
IlDS
r2./D

l7..1D
l2'7..5

TtNUS Form 0009

1. Pump dial setting (for example: hertz, cycle/min, etc.)
2. Siemens per em (same as umhos/cm) at 25°C.
3. Oxidation reduction potential (stand in for Eh).



('11;JTETRA TECH NUS, INC. SAMPLE LOG SHEET· "LOW FLOW" GROUNDWATER

Site Name: West Gate Landfil

Sample ID: W,L" CU- MW~'- {)t.'3~O' .
Tetra Tech NUS Charge No. 11~liUUBt:i41 (; IU 4U7
ac: tfIA-----------(-lf-a-pp-lica-bl-e)

~

Sample Method: l0W -fw ~ ~IS:\A..ij,<-~ H&S Survey Meter ,.wt PPM Field Instrument Group *./D
Depth Sampled: tl\t!'L Feet 5535terval Depth ~~feet Pre-pump insertion \iiiL--ut ft Post - pump insertion WL NIt ft
Sample Date & Time: W Ie I~ \. ours ~lDup . .
Sampler(s): 'P~.~ . ~ ~ AnalysIs Bottle Lot # AnalYSis Bottle Lot # Analysis Bottle Lot #

Data Recorded By:~~ ut=SIgnature: ~ ~ IItx.. :5~Lj()n.<..tl<l) !lfJftgs Z K IL
Notes: SVOCit'1ffl 2 x. Jt- I x SOOhoUrf@3) ----

-rest IfGbt '" /L

'I
II

I'

•

Comments

7'
"f!

..

Turbidity
NTU

ORPlEh3 DO
mv mg/l

b~..~ 5.l/Q
t.t.. ,ct " ~ 'C

....l_ ..-..

pHTemp Spec.Cond.2
DC uS/cm

I~. r'l' /11}-" ~, ~'I

/§ ••-:J. 1&14 5' .2..C

IS.lI n(; <..~~
, l~:-F .,,$ S:~

Cumm. Volume
Purged
liters

,~o

• 0

toD
10

Purge Rate
ml/min

Pump Dial 1Water DePt~
below MP

ft

Clock Time
24hr

1"'1\
1500

'0, '

l. l

TtNUS Form 0009

1. Pump dial setting (for example: hertz, cycle/min, etc.)

2. Siemens per cm (same as umhos/cm) at 25 °C.
3. Oxidation reduction potential (stand in for Eh).



(If applicable)

(11;) TETRA TECH NUS, INC.

Site Name: West Gate Landfil
Sample 10: W6L~ 6w· OOCUY.....(D"-L-·~O(Io,J.jQu..is=C6i~) _

SAMPLE LOG SHEET - "LOW FLOW" GROUNDWATER

Tetra Tech NUS Charge No. -:1:-::1_~G_'U_U_/jO_'4_1 {;_"_I0_4_U-:::::7:=-- _

ac: Wt3L -6W--AW QUeU2 -CJlt,,:y;;(fl

Sample Method: w1a:L6' ed ( eM) f{au.). (1)( f0:)staQ;{t8Jn..<p H&S Survey Meter -- PPM Field Instrument GroOLQ/D
Depth Sampled: --lL-Feet Screened"Interval oePth3 "IUifuet L:d Pre-pump insertion WL IUn- ft Post - pump insertion WL 7r.~ ft
Sample Date & Time: W]Q 1.Jt1 tL(ff> hours (SCiYDup ~T
SamPler(S):~Tf~.~. . <Analysis Bottle Lot # Analysis Bottle Lot # Analysis Bottle Lot #

Data Recordea By: ~o.M..r Signature: ~ Va::, S)(YOIYIL(l\c9 y);O}«1l$ 2 y; (L

Noles: td /£1 {;O~t r= ~~ ;::t JYjffiL1 I~(rwil ======
Clock Time

24hr
Water Depth

below MP
ft

Pump Dial 1 Purge Rate
ml/min

Cumm. Volume Temp Spec. Condo 2
Purged __ " 0 C uS/cm
.liters CPJI ~~ f!tL

pH .

.to·l
ORPlEh3

mv
ilo

DO
mglL

/0'7,

Turbidity
NTU

Comments

J4/~
\UZO

1'-1120

jf..f4D

TtNUS Fonn 0009

11.01-
#1 (J./f/;t ~ /'''IJ1/1"J ~ AA.

2 ClO I tl1S IT J ~ (d)~; X' ~: ;~?> rtf, Cf 0. z8

/ ,

J

1. Pump dial setting (for example: hertz. cycle/min, etc.)
2. Siemens per cm (same as umhoslcm) at 25 °e.
3. Oxidation reduction potential (stand in for Eh).



(1l) TETRA TECH NUS, INC. SAMPLE LOG SHEET· "LOW FLOW" GROUNDWATER

Site Name: West Gate Landfil Tetra Tech NUS Charge No. 11£~UUtlo41 (,; I U 4U7

Sample ID: \JO,L - G\J- Iv\W4<j<D -Ou3c20cr QC: ~C\ (If applicable)

.
Field Instrument GrolJp~Sample Method: I(J\ ,) .cbw ~ ~ '( \s\;\\+\C ~lJ'I'f\~ H&S Survey Meter PPM

Depth Sampled: ?:> \' Feet Screened Interval Depth ~t... (, feet Pre-pump insertion WL~ ft Post - pump insertion WL Iv ft

Sample Date & lime: "-! 3i'~1iJ.'15 hours

'~ Analysis Bottle Lot # Analysis Bottle Lot # Analysis Bottle Lot #
Sampler(s): J> ~\U21 ~'l' Q~Y-

WL 5 X t-tv mt..( ttcl)~s Z)(' 1"-Data Recorded By: ;V SQ. Signature:

Notes: ~V~Affl 2( If., I ){51JMi(f./1ViJ3)
I - Pit PC6 'l.,KII..

Clock Time Water Depth Pump Dial 1 Purge Rate Cumm. Volume Temp Spec. Condo 2 pH ORP/Eh3 DO Turbidity Comments
24hr below MP mllmin Purged °e uS/cm mv mg/L NTU

It liters

,,54 <i. <iif} CfD
I~ ~\~J tit) /1.J.a CJ-l.fD 1.3a.. (!).C: '+,~q '3r ,

1,..;.,...,.11' -c...Jt:K/.
';~O.5 ~'<6D fo io,~4 '-I4( ~\ 11 atf,f;" /,(t! ~3 'I If
~\(') ~,'7J5 'f~~ b 9,4\ 14~ )1~T 3:7.1\ a,tA ~ f'
I'l \c; CO·CjSS JuO 1\ q 1'1 4.~ '5.~:z. 'f)'VJ () \ 111 f).b II

1~8D ~, 'tC; ~O ""j~ ~,'Ir l.(atJ.- ~~ '-{f,0 o,r;iIJ Jfr 'I
rb..'" < _'j{C:; :J..~O u ff.1<I it~ 5.&J 41.4 6.(;1 J~ ( (

J;l1,() ( .~~ QUi) <jf. If 3 4/,3 ),11- Sf}. ~ o..rf~ i'.k "
,~~c; (Ii . ~ c; ~

~~ I~.l'~ 411 c;3r l)J ,'1 {). C;~ J If

D.Ii() <6. CZf5 &(g() ~ ~f6 155.~" 'iO~ 'i"l~ ~"'i.~ O·5~ Iv I'

l'lu.n.t. .......t.t \\.01 \.I"VIJ .n.n~ ... '"
0 , ,

TtNUS Form 0009

1. Pump dial setting (for example: hertz. cycle/min, etc.)
2. Siemens per cm (same as umhos/cm) at 25 ce.
3. Oxidation reduction potential (stand in for Eh).

)



~~ l~l

(11:;) TETRA TECH NUS, INC. SAMPLE LOG SHEET· "LOW FLOW" GROUNDWATER

Site Name: West Gate Landfil Tetra Tech NUS Charge No. 11L(;;UUB041 (; I 0 4U7

Sample ID: \MaL- e..\tJ - M\I:J ~BOrl- -OUl.ooq ac: Y't (If applicable)

Sample Method: lew =£\a.w vi ~H \':)w\~ f'b'-t.~ H&S Survey Meter I PPM Field Instrument Group~/D
Depth Sampled: feet Pre-pump insertion WL tJft ft Post - pump insertion WL :=&tbr'f}·S Feet creened Interval· epth <1" -Ss
Sample Date &,~me: 4J~~-7' ..... If) Ot) hours vt'rIDup
Sampler{s): ' ~..,.,. ,\ , ~rC1.lA.I f\... l ~ I Analysis Bottle Lot # Analysis Bottle Lot # Analysis Bottle Lot #

Data Recorded By: 'P .-c' rl ...... vJ. Signature: -4(~ k ..A
~6mL(Itt) 'hD{@ U /<..

Notes: ~ 2)( (L me rnf~ /1(@lI1Lt utu~p
LV/L ~

Clock Time Water Depth Pump Dial 1 Purge Rate Cumm. Volume Temp Spec. Cond.2 pH ORP/Eh3 DO Turbidity Comments
24hr belo;M~t ml/min Purged °c uS/cm mv mglL NTU

liters

D~~() C(Sll?- cfO
O~ qr .1¥if ~O i'J.,~Cj{ ')(.1..1- (•.QT l~~~ ,. 14 ;{ ~,,~- tl...I
O'lOl) 1',~t\ ~"O II.O?-- ~;1 Co. 'ir~ (!Jc). ~ I· $1., ~ I (\", ... r - (.,/..( ~ ~
O~l~" r:n ,0 ju,~'1 t't,3Y {" =r~ a<,n /.0 q ~ "
"a,q JCJ :~ ceo IO·Ya t.~3 (,,;pf ~·U 0.7,,--<' *' II

11 ql.Ll /I .b() '70 10. '1 iJ t.~O ',r9 a. ~ o.'i.t\ ~ I (

oll3i> \-I,3J... q() IO.~ (ft5d- fi.ii 4.0 1'), ~8' It II

D1~(11 l\.1b '"' ~O /0, (~ (11~ , ci. <;S-~ - 4~:j: A .1." -a\ 1\

Oqi.iQ.. I\.~ 90 /().a.fg (,~ (,. ff.~ -~.~ (? ,I.[ =1- N,'\ 1/

I) q~+- 1::1 ,0" 90 lal "51' {. ~t> ,.sr.5 - cr ..!> 1).6,0 J.9- {f

() ~ <".:). 11. ,a..< h'(" - {£) .1\ lOt I.f 8' {o~ \ "~7 r7;·;} fI, fnlo 2" 'I
t"'l(;~~ 10. '2,-;' ~(,. ql' "" {.t;J (cJ,3t; (O3~ fJt~ - ;:J(J. St /,\, M a(/\ I (

g
i\. .l. l7JL.- I_AU\'7t! ~ N.<o( \ h)J' \.t:, \"'\\/'

1.. -, 0 \ \ ,
TtNUS Form 0009

1. Pump dial setting (for example: hertz, cycle/min, etc.)
2. Siemens per cm (same as umhoslcm) at 25°C.
3. Oxidation reduction potential (stand in for Eh).



(11;;JTETRA TECH NUS, INC. SAMPLE LOG SHEET· "LOW FLOW" GROUNDWATER

(If applicable)

Site Name: West Gate Landfil
Sample ID: :.w6L- filJJ ~ t'0I'7:"W.....,C-:-:I-.----:::O:-:-~--:::2;;"7'1q-;;;;totj~-----

Tetra Tech NUS Charge No. _1_1~_(5_'U_U_tit;_'4_1 c:,_·_IU_4_U_7 _

QC: Afk,

Analysis Bottle Lot # Analysis Bottle Lot # Analysis Bottle Lot #

~ 1x}L Vet:..- 3;< yo yv'\L(\'\ cl)

~ 2xlL ===== _
~\1.m<6 I X5Dotti pdlU D)oxil'1~ aX" \L' _

1-tt\}D.~ J

Field Instrument GroutS1JR/C/D
Post - pump insertio~ ft

H&S Survey Meter - PPM
Pre-pump insertion WL d.S") ft

.
CommentsTUrbidity

NTU
ORP/Eh3 DO

mv mg/L
1: \'D (O"t:. J

pH

M,od\..t''W .
Sample Method: liill,L t- {cN0 US I Pt,'/\stu.\b (PL.w\P-,--_
Depth Sampled: --;:;-4/.P Feet Screened Interval Depth !R:'5-«~. 'S feet
Sample Date & Time: c;1'2.11 C ~ ('~ ~0 hours .- IDup

Sampler(s):~ ~
Da¥1 Recorded By:'?Lhcu::;a- Signature:~
Notes:. _

." ClocklioTime Water Depth Pump Dial 1 Purge Rate Cumm. Volume Temp Spec. Condo 2
24hr below MP ml/min Purged _ (J _,;C uS/cm

It . "Iiter.a tq0-{ ~0 -q,f/o :t. I

If l}.I1/1

3. '-

t5l.6

l"t.O

TtNUS Form 0009

1. Pump dial setting (for example: hertz, cycle/min, etc.)
2. Siemens per cm (same as umhos/cm) at 25°C.
3. Oxidation reduction potential (stand in for Eh).



(11:) TETRA TECH NUS,INC.

" .
SAMPLE LOG SHEET· "LOW FLOW" GROUNDWATER

(If applicable)

Site Name: West Gate Landfil
Sample ID: WCOL ... ~-"-,fV\"'--W---:-\-O-=~-i -'-O(o---:~::-~-=t:f(-::-------

Tetra Tech NUS Charge No, 7.1,1:l_'li_'U_U_Bo_'4_'r..;_'_'U_4_U_7 _

QC: AJI\

Sample Method: lo..u·~ \0,4 ~~t(6 ~l~
Depth Sampled: 'J.41 Feet Screened Interval Depth q,S-5/.5 feet

Sample Date & ~me: 1J..j.!l!1./~ /5)2 hours A!foDup f\

Sampler(s): .r <wt \ O\. <7l 1) t C\ II
Data Recorded By: { ,~\il:.l,~ Signature: .Ifv\.. " U
Notes: _

H&S Survey Meter PPM Field Instrument Group #:./D
Pre-pump insertion WL JL.it ft Post - pump insertion we 'PJ::-ft

Analysis Bottle Lot # Analysis Bottle Lot # Analysis Bottle Lot #

Voc s)(4D01t. ( tt<J) lJ/) ,,/IS Z;(I{ ~
$Voapb..f> 2!C IL Mil (.5> I <s:iYJiilJflJpJ
/7f'JtI(tlb 21C IL.

Clock Time
24hr

Water Depth Pump Dial 1

belo;~

Purge Rate
ml/min

Cumm. Volume
Purged
liters

Temp Spec. Condo 2
0c uS/cm

pH ORP/Eh3
mv

DO
mg/L

Turbidity
NTU

Comments

"

'I
II

II

II

II
f(

If
If

IIo·u

J, tAl

() .()

0,0
()·u

l...; \

1(,.,,<11 S~, q.Cf. <; :t-s. a
J(,t;< 4/q Q·3L{ :? "f. ":

qD

'If)

q{)

" .()"

I (), ~(,.,

il,q)

IS ,0

" ,~ ~ r l7t-.. 0-cu\J \ G {)Il IJA Ic'\ \ t\\. A ,..

TtNUS Fonn 0009

1. Pump dial setting (for example: hertz, cycle/min, etc.)
2. Siemens per cm (same as umhoslcm) at 25°C.
3. Oxidation reduction potential (stand in for Eh).



~ ""1'- \ (f)

(It) TETRA TECH NUS, INC. SAMPLE LOG SHEET - "LOW FLOW" GROUNDWATER
j

Site Name: • West Gate Landfil . Tetra Tech NUS Charge No. 11 :.!<3UUHo41 (; I U 4U7

Sample ID: WC'd.- CAJ - N\.W \03..-0~Oq QC: A!fT- (If applicable)
r. .

Sample Method: ~~ y.).\MX\'~W~ ~!.l~ H&S Survey Meter PPM Field Instrument Group tfjCID
Depth Sampled: ~ Feet Sc1eened Interval Depth 4F/ feet Pre-pump insertion WL MT- ft Post - pump insertion WL !'vfr: ft

Sample Date & Time: ft.J~~~ &>S hours AJtt IDup
Sampler(s): '9 .~\. -"A '<7 ft n n Analysis Bottle Lot # Analysis Bottle Lot # Analysis Bottle Lot #

Data Recorded By: ? '>L..;"\ Signature: '~11 \ A...J<.. N4bll/L(I/(V-Jiflif1 2 ,</L.. ~~~
~

Notes: Z></L. I IxS~
ZltlL

Clock Time Water Depth Pump Dial 1 Purge Rate Cumm. Volume Temp Spec. Cond.2 pH ORP/Eh3 DO Turbidity Comments
24hr below MP mllmin Purged DC uS/em mv mg/L NTU

It liters

,a...l<. T.~O \. ....... _.. .....,.lr?_
\,1.;U) t, '7-1 ~ ~ ~Z>U llD,1~ 559- fj '59 ~ y.=}- l,~, /8'. "7- r\'l'C1r-ur,( IQ$('

l'}.et-..'S C(. 113 <ft) L,'It- <;<t r -a, I%" 5'/, ~ ~.O~ 1t>,'7(~

11.~l) f() \. \0 1]j !,·s)! 55(;", 5',/~ 1?'7r <ftJfI ~.or

\~"6 IO,~~ ~i) \~.~ ~41' er ()~ "\'"6.la ".0\ ';,~.)

hl.\l1 \\,~" Ii> I'V\~ ~'i~ 'l.CUa '<'I,IA ~.~ \ QI'3~
,

til"'." I\,"\-(D rv '~·la'!> Ijl{:; 1·'lo; "{C( I C\ ),~ S:~~

(/A.':\11 1'1.. ttl., CD II.{,~ S3'\ ~ .C(~ 'til~ ~,8''5 '~~).f ~
\~~L,. \"'.t"J~ (1) 1~,~cL I)~, ~ ,q\ "''IS' ~ ~.g'~ 4,.'8\
\'?:\df\ I' .1-.~ G~ ", 101..1 \4,)\ 1'?\CX ~.tg~ SIt/" ?I."#5 ~LQ3 "'IV

'''' V't.I " ,l.~ .} Dill. '\,",'1\. ~II. 4\\ill
• II 1 \

I

_/\ cI- ~ • ft • V
TtNUS Form 0009 uJJ~

'Af\qY ~17. ,~ • ../' •~ ~".., ~ lJ:!J 6"'0 xr AO..,/I

1. Pump dial setting (for example: hertz, cycle/min, etc.)
2. Siemens per em (same as umhos/cm) at 25°C.
3. Oxidation reduction potential (stand in for Eh).



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A-13 
GROUNDWATER SAMPLE LOG SHEETS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



("II:] Tetra Toeh NUS, ,,, GROUNDWATER SAMPLE LOG SHEET

Page 1 of

o Domestic Well Data
[Xl Monitoring Well Data
oOther Well Type:

'0 QA Sample Type:

Project Site Name:
Project No.:

West Gate Landfill
112G00864fCTO 407

Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:
Type of Sample:
o Low Concentration
oHigh Concentration

SAMPLING DAlA: -"(

Date: '- ( e I~J~
Time: ~ f')~

Method: I J'5l. ' 1f'"':,'~.rI ... ,A

PORGE:'[)ATA:'~;::~::~'::U:~:1;"":, '

Color pH S.C. Temp. Turbidity

(Visual) (S.U.) (mSfcm) (lC) (NTU)

DO

(mwl)

1)34
," I:t

Salinity

(%)

f,J~ ol<fo 0
1'1": :1 I,: :111," I "':'ii'i': ~,I,;, ::i::I'I;',

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method:

Monitor ReadinQ (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TO):

Static Water Level (WL):

One CasinQ Volume(QalfL):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

See other sheet

Total Vol. Purged (galfL):

SAMPLE COLLECTION INFORMATlON:P;(i::~:;;t'0, "c'>"

Analysis Preservative

VOC HCI

SVOCfPAH Ice

Pesticides Ice

PCBs Ice

Metals HN03

, 'I,

Container Requirements

'OAx40 mL vial

2 X 1 Liter amber

2 X 1 Liter amber

2 X 1 Liter amber

1 x 500 mL poly

; 'I

Collected

",," ,_ 'I j~' ,"

MSfMSD Duplicate 10 No.:

v



["11:) T... Tech NUS, loc GROUNDWATER SAMPLE LOG SHEET

Page' of-L

o Domestic Well Data
[Xl Monitoring Well Data
oOther Well Type:
oQA Sample Type:

WGL-GW- mlA.5-6~Z~oq

~
Project Site Name:
Project No.:

West Gate Landfill
112G00864/CTO 407

Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:
Type of Sample:
.E1 Low Concentration
oHigh Concentration

Date: I" {? tl (O" Color pH S.C.

Time: ~ (Visual) (S.U.) (mS/em)

PURGE DATA:' ,,' .:' 'r ' "

Temp.

cae)
TurbIdIty

(NTU)

DO

(mgl)

4.(~

Salinity

(%)

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method:

Monitor Reading (ppm):

Well Casing Diameter &Material

Type:

Total Well Depth (TO):

Static Water Level (WL):

One Casing Volume(gallL):

Start Puree (hrs):

End Purge (hrs):

Total Puree Time (min):

Total Vol. Purged (gaVL):

SAMPLECOL;L:.ECTION JNFORMATlON:',';;l

Analysis

VOC

SVOC/PAH

Pesticides

PCBs

Metals

QaSERVA1ION~ I NOTES:

See other sheet

Preservative

HCI

Ice

Ice

Ice

HN03

Container Requirements

c; Lx 40 mL vial

2 X 1 Liter amber

2 X 1 Liter amber

2 X 1 Liter amber

1 x 500 mL poly

• •

Signature(s):

". -,.,.... .'
Collected

v

MSIMSD Duplicate 10 No.:



["II:] Tot," Te" NUS, '00 GROUNDWATER SAMPLE LOG SHEET

Pagel 01-1

[] Domestic Well Data
[Xl Monitoring Well Data
[] Other Well Type:
[] QA Sample Type:

Project Site Name:
Project No.:

West Gate Landfill

112G00864/CTO 407
Sample ID No.: WGL-GW- fillOLJ -~ ~ct
Sample Location: moo y
Sampled By: cr~
C.O.C. No.:
Type of Sample:

[] Low Concentration
[] High Concentration

Date: l fj 1;2,t I"J~ Color

Time: IDO (Visual)
Method:l.Afl(J(l-"·/..n. )/0o", (JI»U ,.

pH S.C.

(S.U.) (mS/em)

~/4 ~~

Temp.

(Ie)
J';;). ~ I

Turbidity

(NTU)

I· 'f,'1

DO

(mgll)

(j ..~+

Salinity

(%)

1IJ1(.

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method:

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TD):

Static Water Level (WL):

One Casing Volume(gaIlL):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gal/L):

See other sheet

SAMPLECOLLECTtON INFORMATION: ,'!';i'!:'
Analysis

VOC

SVOC/PAH

Pesticides

PCBs

Metals

Preservative

HCI

Ice

Ice

Ice

HN03

Container Requirements

5~x40mLvial

2 X 1 Liter amber

2 X 1 Liter amber

2 X 1 Liter amber

1 x 500 mL poly

Collected

\/

v

Iii';

Circle if Applicable: ';I,:I':Y "\![:!lX ,.;,";'/""';' ~ . ··X· if?;} ..?' ""':. "","""

MS/MSD Duplicate 10 No.:
s,gnet"'e(~



("11:) Tat.. Te,h NUS, '00 GROUNDWATER SAMPLE LOG SHEET

Page' of~

Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:
Type of Sample:
oLow Concentration
oHigh Concentration

S.C. Temp. Turbidity DO Salinity Other

(mS/cm) (lC) (NTU) (mgll) (%) l't1ZJP
lut) 1;;l./A/) /), Yd. (). 019 UA ~at£ .s

. ::,,'.'.'
:.";:. -~ , -

S.C. Temp. Turbidity DO Salinity OtherpH

pH

(S.U.)

": :.':... '. :-:,.". ~..,~: ...

'5.21

Color

(Visual)

Volume

'Ali Ok

West Gate Landfill
112G00864/CTO 407

Project Site Name:
Project No.:

Method: ',.0\ YIN / p,rA'

Date: (I. I ( t/:)(0 ~

oDomestic Well Data
[Xl Monitoring Well Data
oOther Well Type:
~ QA Sample Type:

SAMPLlNG:,OATA: ,;"':;;,);";:"':::-

Date:

Time: I:;J 17< S

PURGE DATA:

Method: See other sheet

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TO):

Static Water Level (WL):

One Casing Volume(gaI/L):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gaI/L):

SAMPLECOLLEcnON, INFORMATION: 1I1~" "

Analysis

VOC

Preservative

HCI

Container Requirements

f5~x40mL vial

Collected

I
SVOC/PAH

Pesticides

PCBs

Metals

Ice

Ice

Ice

HN03

u ~X 1 Liter amber

fI ,IX 1 Liter amber

r.~ 1 Liter amber

fJJ'x 500 mL poly

"

Cltcl~:U',Applicable:

MSIMSD Duplicate ID No.:

"} -
I



("II:] Tat" Toeh NUS, 100 GROUNDWATER SAMPLE LOG SHEET

Page of

(

Project Site Name: West Gate Landfill Sample ID No.: WGL-GW

Project No.: 112G00864/CTO 407 Sample Location:
Sampled By:

[] Domestic Well Data C.O.C. No.:
[X] Monitoring Well Data Type of Sample:
[] Other Well Type: [] Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA: ~ ,?(+.,,;":\>,~c·;~,s,>.,?~ . >.,z,' " .< ;.; ••",,' .....".,. :,'r ~ ,.:/;::: :".
I: .

.:' .,..,::'..,1; 'I',

Date: Color pH S.C. Temp. Turbidity DO Salinity Other

Time: (Visual) (S.U.) (mS/cm) (lC) (NTU) (mg/l) (%)

Method:

FlURGE DATA:f0i~1t1 ...~i ~')illi!ib(: . ".,,,:;.,,1(&, ,...... .;, .: 'xi! ,:'<!f,,/t.*®i~4~~'- ..;~~ .;:' ':i~~ili;;:!II!li!l~~J!:!I!i,':!;:~ W'" 'r 'f
I I',

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method: See other sheet

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TD):

Static Water Level (WL):

One Casing Volume(gal/L):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gal/L):

SAMPLE' coLLECTION INFORMATION: ,., .. ... :11,1 >i ,':~~1 " i!': . ';';' I , ,<I' I!·, I·

Analysis Preservative Container Requirements Collected

VOC HCI 2x40 mL vial

SVOC/PAH Ice 2X1 Liter amber

Pesticides Ice 2 X 1 Liter amber

PCBs Ice 2 X 1 Liter amber

Metals HN03 1 x 500 mL poly

OBSERVATIONS JI NOTES: /1,.,., .~ , ,I, )/"" ::1,. .':'. .".1' , ""\"':-::~,,,,: ;"'.;", .. ':!,;'" .. ,"

Circle if Applicable: "''':0(';';'''\'''' '"!. ;:::~:!(( 'r;;'::':)\':!';~~\!'J; .~ ",,:,' ~'I ' I, Signature(s):

MS/MSD Duplicate ID No.:



(1=1:) Tetra Tech NUS, I", GROUNDWATER SAMPLE LOG SHEET

Page-LofL

Project Site Name: West Gate Landfill Sample ID No.: WGL-GW • mWB1--o p
Project No.: 112G00864/CTO 407 Sample Location:

~Sampled By:
[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data T~ of Sample:
[] Other Well Type: ow Concentration
[] QA Sample Type: [] High Concentration

!e: tnl~D'1 -Color pH S.C. Temp. Turbidity DO Salinity Other

Time: 1<:: ,-ZS (Visual) (S.U.) (mS/cm) (Ie) (NTU) (mgll) (%) ~
Method: ( rNJ ~(.fII,11 PI If'l 11"-1 D/l Y '5.~Z 1~4 1~.30 ~, d.::l. C),y L-f- I\tA I,..LI.t
PURGE DATA: '::/lli:: ". .,,,, .. "".0;;.'''',,;;:0 'i:'''.;; ",,:",>, " ..,':/ ,':;:;;"'" :,',: ':::;:"::, <:ii'S;:::: ":,; ", '>,,:\.. .c. . - <, '!I\ ',i~; l!.

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method: See other sheet

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TO):

Static Water Level (WL):

One Casing Volume(gaI/L):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gaI/L):

SAMPLE COLLECnONINFORMAlJON::8:;,; :: :"",... -k:.:'· .:/,,,,,, .. ~~ ;, :::".; >

Analysis Preservative Container Requirements ColI~ted

VOC HCI ~640mLvial 'f
SVOC/PAH Ice 2 X 1 Liter amber ~
Pesticides Ice 2 X 1 Liter amber X.
PCBs Ice 2 X 1 Liter amber \
Metals HN03 1 x 500 mL poly ~

/
~S;~~MS/MSD Duplicate 10 No.:

V



("11:) Tet" Too" NUS, too GROUNDWATER SAMPLE LOG SHEET

Page-Lof (

Project Site Name: West Gate Landfill Sample ID No.: WGL-Gw-rYhVl.(OS-t: ~
Project No.: 112G00864/CTO 407 Sample Location: JPt'cila::Sampled By:

0 Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data "We of Sample:oOther Well Type: Low Concentration

'j{1 QA Sample Type: Th(5~CO-tR 0 High Concentration

SAMPLING DATA: I ,>0'. I ' ' I,
,

Date: [,., I~r 1I,t-l Color pH S.C. Temp. Turbidity DO Salinity Other

Time: 14~C; • .(Visual) $.U.) (mS/em) (lC) (NTU) (mgll) (%) ~f
Method: ~A"Hfl\l\ 1{1)f\ I~.~ ..;' ~ f1.n+ f\.'=HS D,2S Mft ,~~

PURGEDAT~:,!:';!' ',,!:h:'!i,:!i,:;. ';ii:,:i::~,:",.""
.e, '::'L('.c - .~-<' 'c,·

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method: See other sheet

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TO):

Static Water Level (WL):

One Casing Volume(gaI/L):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gaI/L):

SAMPLE COLLEC:nON INFORMA1)ON: ''';'' "";,' !:"'!~,: ,1!lil",:!,,:,,~;~'!'i' 'intil:i!l!il;';," ,et' '''';:!,!:':!;::'i i,'

Analysis Preservative Container Requirements Collected

VOC HCI ~tx40 mL vial V
SVOC/PAH Ice 2 X 1 Liter amber

, f/
Pesticides Ice 2 X 1 Liter amber '(

PCBs Ice 2 X 1 Liter amber V
Metals HN03 1 x 500 mL poly V,

OBSERVATIONS I NOTES: .. ,
, .... " ",';,". <,', .";;:'.!,'!',,,,!:,!,""L' :.T

ClrcleUApplicabl';':';··' "'{';/';1"' rv:<t " .:C,J<F~~~. .'i!IL/", Signature(s):

MS/MSD Duplicate 10 No' }~ ~~WGl-'W;,O~r7t)~-O~@r7



[11:] Teha Tech NUS, lee GROUNDWATER SAMPLE LOG SHEET

Page Iof I
qProject Site Name: West Gate Landfill Sample ID No.: WGL-GWmWl.fW-O ?300

Project No.: 112G00864/CTO 407 Sample Location:

W~~Sampled By:
[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:

~
Other Well Type: [] Low Concentration
QA Sample Type: !h1P"C4:h> [] High Concentration

SAMPl.:!NG'iDATA:'li'q:i[iiii[i""',,"1 " ~~;~il[ii[i:li"llii(:'; !: : ;;iji!lil:~!:'·,!I'· 'Ii

Date: /,,/'J..r'/rR Color pH S.C. Temp. Turbidity DO Salinity Other

Time: ra( rs (Visual) (S.U.) (mS/em) (lC) (NTU) (mgll) (%) 6'?f
Method: I~ f16'1\)/ (Jp'll Jfldfv- 5-71,. LJl>P VH5 10 O,SCl. AJ lr c:<:; ~
PURGE DATA: .< ,'?;'" "'i',. :,:1 'I' ,

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method: See other sheet

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TO):

Static Water Level (WL):

One Casing Volume(gal/L):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gal/L):

SAMFlLE COLLECTION,IN~ORMATION: - """";,:::1 I! I:'!I":1 '" ,":.Y .,':! ", "" ..";;;!,.,:",,,," ;,":i'';::,.'';;:' ~c"

Analysis Preservative Container Requirements Collecte.d

VOC HCI 6 ~x 40 mL vial VI
SVOC/PAH Ice ~ X 1 Liter amber '9
Pesticides Ice 2 X 1 Liter amber V
PCBs Ice 2 X 1 Liter amber Y
Metals HN03 1 x 500 mL poly (j

V.

OBSERVAnONS/NoTESt<~,:W@" ':~';in:S' . .. ,:,,' ,.",/' ."i"''':'' '\ ,;'r..'"?: ",,, , '·1'''','1

C1rc1e:if Appli~~le~~:10ii5,,,, ·\1:,;:HI:::. : " "I!~il;';[i,il" - 'I' , Lni,._ '.;!:::I1j'1

s;g~/
MS/MSD Duplicate 10 No.:

tnt:f - r:.ll1-W(J67 -lSIo(?xju'Yj ~/f)SO
V



[Th] Te"e Teo" NUS, '"' GROUNDWATER SAMPLE LOG SHEET

pagelOf~

(

Project Site Name: West Gate Landfill Sample ID No.:
WG~Project No.: 112G00864/CTO 407 Sample Location:

Sampled By:
~(,O f

0 Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
0 Other Well Type: 0 Low Concentration
0 QA Sample Type: 0 High Concentration

SAMPLING DATA:-
" . :;":-;r I'"~ I 'i' , (i"'; " ""', ',::;;// :-c'- ",

I I:.: ' -
.:~.

Date: ~,~" I_a Color pH S.C. Temp. Turbidity DO Salinity ;;pTime: tOCO (Visual) (S.U.) (mS/cm) (lC) (NTU) (mg/l) (%)

Method: J ..-n.' f'lLM) I P,n Lhl1..r'\ (" .Ken ( .....~'2 Ib,~'5 /lIb O·""f(J JJI) -ZO.i-
PURJ~EQ.AJ"~:1jf;1~;i:;,j[':;)"~ 'jH,::;i'miii,'",' .', . !1'i:IUii:i:i!:: -,,, _,'Ii',-';', ,i';,i/'',-'' '<;i'",> -''';,;,,'/'' ", ':.:.;'

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method: See other sheet

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TO):

Static Water Level (WL):

One Casing Volume(gaVL):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gaVL):

SAMPLE COLLECTION INF,ORMATlON:
- -

y, -,,' >fit - -;"'1_' ~"0lli:,:;"'i:;,,;(:t - :,:rc'i:,I:", ""'\~"-".

Analysis Preservative Container Requirements ColI~c~d

VOC HCI .c:=; /2. x 40 mL vial Y
SVOC/PAH Ice 2 X 1 Liter amber

...,
Pesticides Ice 2 X 1 Liter amber \J
PCBs Ice 2 X 1 Liter amber ~
Metals HN03 1 x 500 mL poly ':J

OBSERVATlONSJ NOT~!:t:, ,,:',::}\ - ' -,"""" ,0,;::0,,: " ;--,i/' ., ..-;.... j: r:
, ,*- :::= .:.~. :.

Circle if Applicable: "" 'I,' """';,f"IT,,, '''i' ., .,;'i:I:''';:I',''

S~i)JJ/
I: : ".

MS/MSD Duplicate ID No.:

(J



['n::] Te'", Tech NUS, ''''' GROUNDWATER SAMPLE LOG SHEET

Page~of I
Project Site Name: West Gate Landfill Sample ID No.: WGL-GV\,IrW1WU?I-O(

Project No.: 112G00864/CTO 407 Sample Location: t')aM"' I a,
Sampled By: d .1Xl4¥

D Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
DOther Well Type: DLow Concentration
[] QA Sample Type: [] High Concentration

SAMPLlNGpATA: 5' ' '" ~~"",,~ :L" ~"{" )c, ,.' ~;'\1.:( /?:" ':''''.,.,:,; ,,;

Date: t/J {ZIi I (J t\ Color pH S.C. Temp. Turbidity DO Salinity Other

Time: rr~j () (Vjsual) (S.U.) (mS/cm) C'C) (NTU) (mgll) (%) C5'£.P
Method: I.n11 'IFI/M.ll p£x"l (UDIlt/ H D":f 85~ J8.t4 :J(,) a. f-l.( - ~~.-=T
PURGE DAl:A:il',i' 1 1:'11'" n:

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method: See other sheet

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TO):

Static Water Level (WL):

One Casing Volume(gal/L):

Start Purge (hrs):

End Purge (hrs): ,

Total Purge Time (min):

Total Vol. Purged (gal/L):

SAMPLE COLLECTION INFORMATION:' "]1 " .,.. I
~~ ii' ~F ~"~~':C'\";/ .,d,:~ :~·:f ~ ~

Analysis Preservative Container Requirements Collected

VOC HCI OJx40 mL vial I
SVOC/PAH Ice 2 X 1 Liter amber '-'I'
Pesticides Ice 2 X 1 Liter amber \:

PCBs Ice 2 X 1 Liter amber ~
Metals HN03 1 x 500 mL poly \:,

OBSERVATIONS/NQTE$~';II" ~ r: i~rl iIiII .z ."~~mi1111!il:II;: ~ i' ",,:. :~~:; ~
,~,:, ~%rl'. : iii' ~ - :: ,~'::!'Ii'" /'.',

CircleifApplicable: "". ";I~'PI'~, ;"~lilili:liiiii"Y::" ~'f Signature(s):

MS/MSD Duplicate ID No.:

~~
V



["II:] Tat" Te,h NUS, '00, GROUNDWATER SAMPLE LOG SHEET

page-.L of \

Project Site Name: West Gate Landfill Sample ID No.: WGL-Gw.-mUJ 102- Xo
Project No.: 112G00864/CTO 407 Sample Location:

~~Sampled By:
0 Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
0 Other Well Type: 0 Low Concentration
0 QA Sample Type: 0 High Concentration

SAMPLING IDATA:' 'ii'lI, 'I'H':,," "
.,. l!1 ;, ,

t!11 ,1.1:. I-;!"'I;i;~''\i''~:', 1': .:~ "
"- "

" ":"""\""", ,~ -,:'

Date: II> IZc.r: Ina Color pH S.C. Temp. Turbidity DO Salinity OtRIlF

Time: 15£)5 (Visual) (S.U.) (mS/em) cae) (NTU) (mgll) (%) ~p
Method: ...c 'Wf'lIW/~ r~f} .,. W.-::f"lS :~.,q1 ?-,.(L).~

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method: See other sheet

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TD):

Static Water Level (WL):

One Casing Volume(gaI/L):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gaI/L):

SAM,PtE' COLLECTION JNFO~I\IIATlOt.l:)o;?;~;;:-!oh"'j:':U::'i"'\:;""'- /; ':--~ =::.

Analysis Preservative Container Requirements Collected

VOC HCI c:; ,4'"x 40 mL vial V
SVOC/PAH Ice 2 X 1 Liter amber W
Pesticides Ice 2 X 1 Liter amber V
PCBs Ice 2 X 1 Liter amber '.I
Metals HN03 1 x 500 mL poly HJ

s,0.at\11 M!6MSIMSD Duplicate 10 No.:

V



GROUNDWATER SAMPLE LOG SHEET("11:) Tel", Tech NUS. lee.

Pagel ocL
Project Site Name: West Gate Landfill Sample ID No.: WGL-GIN- (MV (O3~4 Z
Project No.: 112G00864/CTO 407 Sample Location:

~~Sampled By:
oDomestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: D Low Concentration
[] QA Sample Type: oHigh Concentration

~
Date: (, 17.4/oct Color pH S.C. Temp. Turbidity DO Salinity Other

Time: \~ (Visual) (S.U.) (rnS/crn) (Ie) (NTU) (rna) (%) (J (Z f'
Method: I tN\\fl~1 (J.oY\ ,.In''l Y :J.'XR Sag' 14.Z~ '1.0~ ,.-Ie - s(.<:=>
PURGE DATA:I I'r, ," h!"';>;I:m '" ·~s ~'<4J',' --'.., ':""q'.y-".:'.--'-'- ~;;;':- .:1/ -> .',;~

Date: Volume pH S.C. Temp. Turbidity DO Salinity Other

Method: See other sheet

Monitor Reading (ppm):

Well Casing Diameter &Material

Type:

Total Well Depth (TO):

Static Water Level (WL):

One Casing Volume(gal/L):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gal/L): -Analysis Preservative Container Requirements Collected

VOC HCI ~40mLvial \t
SVOC/PAH Ice 2 X 1 Liter amber "-
Pesticides Ice 2 X 1 Liter amber ~

PCBs Ice 2 X 1 Liter amber
,

Metals HN03 1 x 500 mL poly "

~ ~Slgnat\);)'
MS/MSD Duplicate 10 No.' ~ L yo-

v

(



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET

Page_\_of

(
Project Site Name:
Project Number:
Sample Location:
QA Sample Type:

~Rtl Sample 10 Number: l1.>6L-(.:; W ,.. T1)o 1-0(02.. oCJ
~ Sampled By: ~

/\ I:(: C.O.C. Number:

j[Trip Blank
'[t Source Water Blank

[] Rinsate Blank
[] Other Blank _

Date:
Time:
Method:

)(jLaboratory Prepared
[] Purchased
[] Other

[] Tap
[] Fire Hydrant

o Dedicated

o Reusable

Media Type:

Equipment Used:

Equipment Type:

Cool 4°C & HCI

Anal sis Preservative

Semivolatiles

Volatiles

Metals

Product Name: -----------Supplier:

Manufacturer:

Order Number: -----------Lot Number:

Expiration Date:

Pesticide / PCB

Dioxins



[""FI::] Tetra Tech NUS, Inc.

(
Project Site Name:
Project Number:
Sample Location:
QA Sample Type:

QA SAMPLE LOG SHEET

~~I Sample ID Numb~4'6D(-QTOI
{CID fA- Sampled By:

C.O.C. Number:

[] Trip Blank
ltsource Water Blank

[] Rinsate Blank
[] Other Blank _

o Dedicated

oReusable

(] Tap
oFire Hydrant

Media Type:

Equipment Used:

Equipment Type:

D Laboratory Prepared
Purchased

D Other

Date:
Time:
Method:

Metals

Volatiles

Anal sis Preservative

Semivolatiles

Pesticide / PCB

Dioxins

Product Name: UJfl?L ~ 4Aond~
Supplier:"".......~":--= (/ _

Manufacturer: _~~----" _

Order Number:
Lot Number: -O~qr-:(-D-I-L{-'j-----
Expiration Date: Ol.:( - 701 D

i$U~tl~::'~ili4~giJ~~I'II~i~Rlli{~I~(



["II::] Telra Tech NUS, Inc. QA SAMPLE LOG SHEET

Page_\_of

~ la1uJ.R!t Sample ID NumberjQ<;L-bW--e..6t)I"0701 <!j
~~ Sampled By: _::J.;;...;"",&.TflU.!C...;..=.:=.JI _

~ C.O.C. Number:

Project Site Name:
Project Number:
Sample Location:
QA Sample Type:

[] Trip Blank
[] Source Water Blank

~Rinsate Blank
[] Other Blank _

oTap
oFire Hydrant

~~:'fu,DJ5
~Dedicated
o Reusable

Media Type:

Equipment Used:

Equipment Type:

~
LaboratOry Prepared
Purchased
Other --------------

Cool 4°C & HCI

Anal sis Preservative

Date:
Time:
Method:

Volatiles

Semivolatiles

Pesticide / PCB

ProdU.ctName:~No ~ Grq,dg
Supplier: ------.:.~
Manufacturer: ---:=~k::;.... _
Order Number: -----------
Lot Number: ....O"--lLj~{..:.D..LI....;;;{,(,....q...L..------
Expiration Date: CJL( - la I 0

Metals

Dioxins

(



APPENDIX A-14 
GPS COORDINATES FOR ALL FEATURES 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 
 
 



Test Pit GPS Locations Sediment GPS Locations
ID Easting Northing Elevation ID Easting Northing Elevation
WGL-TP-110 805763.302 2881130.920 43.897 WGL-SD-101 805517.984 2881311.824 43.246
WGL-TP-110 805760.081 2881127.513 43.512 WGL-SD-102 805525.287 2881194.870 45.151
WGL-TP-110 805757.198 2881126.027 43.845 WGL-SD-103 805539.381 2881152.632 47.120
WGL-TP-110 805756.228 2881125.611 44.104 WGL-SD-104 805566.254 2881095.864 47.314
WGL-TP-110 805754.949 2881125.290 43.377 WGL-SD-105 805574.933 2881049.947 45.079
WGL-TP-110 805755.967 2881125.583 43.916 WGL-SD-106 805590.750 2881050.100 43.461
WGL-TP-110 805756.429 2881125.180 44.383 WGL-SD-107 805664.981 2881117.023 45.439
WGL-TP-110 805756.573 2881125.307 44.387 WGL-SD-109 805759.832 2881081.511 45.552
WGL-TP-110 805756.511 2881124.858 44.471 WGL-SD-108 805717.526 2881129.507 42.041
WGL-TP-110 805756.499 2881124.942 44.069 WGL-SD-110 805870.269 2881084.973 43.785
WGL-TP-110 805756.800 2881125.523 44.140 WGL-SD-112 805917.381 2881038.589 45.026
WGL-TP-110 805756.485 2881125.261 44.121 WGL-SD-111 805823.089 2881057.664 42.802
WGL-TP-110 805756.018 2881125.142 43.871
WGL-TP-110 805756.102 2881125.842 43.717 Soil Gas GPS Locations
WGL-TP-110 805756.112 2881125.424 43.851 ID Easting Northing Elevation
WGL-TP-110 805755.637 2881125.556 43.529 WGL-SG-4 805785.969 2881171.890 45.376
WGL-TP-110 805756.188 2881127.574 43.364 WGL-SG-3 805781.145 2881285.492 46.578
WGL-TP-110 805756.310 2881126.744 43.562 WGL-SG-2 805599.723 2881330.263 43.041
WGL-TP-110 805756.233 2881126.368 43.738 WGL-SG-1 805519.463 2881411.619 45.607
WGL-TP-110 805755.807 2881125.510 43.566 WGL-SG-5 805701.295 2881550.651 44.518
WGL-TP-110 805754.946 2881125.091 43.891
WGL-TP-110 805751.760 2881122.773 43.613 Soil Boring GPS Locations
WGL-TP-110 805751.029 2881121.298 43.971 ID Easting Northing Elevation
WGL-TP-110 805748.790 2881119.347 43.645 WGL-SB-105 805677.612 2881209.410 44.894
WGL-TP-110 805747.674 2881118.544 44.080 WGL-SB-109 805570.269 2881507.800 44.680
WGL-TP-110 805746.574 2881116.299 43.596 WGL-SB-104 805587.194 2881147.188 43.707
WGL-TP-110 805745.632 2881115.564 43.787 WGL-SB-101 805650.267 2881755.512 46.037
WGL-TP-110 805745.964 2881114.625 44.494 WGL-SB-110 805803.339 2881492.705 45.502
WGL-TP-110 805748.334 2881112.341 45.898 WGL-SB-107 805497.338 2881392.919 44.929
WGL-TP-110 805748.100 2881112.686 46.019 WGL-SB-103 805937.461 2881126.690 43.314
WGL-TP-110 805745.911 2881113.849 44.717 WGL-SB-108 805940.782 2881290.623 43.957
WGL-TP-110 805744.600 2881114.134 44.457 WGL-SB-106 805874.727 2881414.828 44.865
WGL-TP-110 805747.114 2881110.213 45.460 WGL-SB-102 805805.564 2881719.463 45.496
WGL-TP-110 805748.078 2881109.535 45.235
WGL-TP-110 805751.005 2881109.179 44.628 Transformer/Debris GPS Locations
WGL-TP-110 805752.142 2881111.119 43.556 ID EASTING NORTHING ELEVATION TYPE
WGL-TP-110 805752.072 2881109.296 43.655 transformer deb 805425.982 2881582.991 44.218 Transformer
WGL-TP-110 805752.446 2881110.002 43.591 transformer sam 805430.554 2881576.363 49.043 Transformer
WGL-TP-110 805754.364 2881111.652 43.448 transformer sam 805426.008 2881567.307 53.277 Transformer
WGL-TP-110 805765.925 2881123.075 44.023 debri 20 805886.055 2881112.711 44.266 Debris
WGL-TP-110 805764.876 2881120.977 44.103 debri 1 805481.767 2881623.017 45.695 Debris
WGL-TP-110 805764.757 2881121.213 44.204 debri 2 805455.456 2881487.338 48.809 Debris
WGL-TP-110 805763.780 2881120.770 44.985 debri 3 805449.872 2881450.966 45.168 Debris
WGL-TP-110 805763.503 2881120.305 44.792 debri 4 805446.683 2881388.404 45.235 Debris
WGL-TP-110 805763.779 2881120.255 44.934 debri 5 805497.201 2881344.399 48.848 Debris
WGL-TP-110 805763.211 2881122.710 44.391 debri 6 805520.116 2881289.785 38.550 Debris
WGL-TP-110 805761.884 2881122.740 43.963 debri 7 805510.883 2881267.395 43.969 Debris
WGL-TP-110 805760.570 2881124.064 43.140 debri 8 805513.111 2881222.138 45.186 Debris
WGL-TP-110 805763.302 2881130.920 43.897 debri 9 805544.392 2881173.333 45.414 Debris
WGL-TP-109 805597.188 2881116.246 44.198 debri 10 805548.749 2881146.122 44.848 Debris
WGL-TP-109 805596.993 2881112.741 42.874 debri 11 805560.929 2881121.489 44.312 Debris
WGL-TP-109 805594.949 2881114.179 46.952 debri 12 805588.229 2881094.556 46.816 Debris
WGL-TP-109 805593.303 2881111.980 46.282 debri 13 805584.185 2881062.423 52.890 Debris
WGL-TP-109 805591.781 2881108.854 45.405 debri 14 805599.115 2881046.989 45.166 Debris
WGL-TP-109 805593.749 2881108.342 44.154 debri 15 805630.125 2881102.435 46.765 Debris
WGL-TP-109 805593.721 2881114.221 44.291 debri 16 805662.479 2881127.347 42.959 Debris
WGL-TP-109 805598.172 2881105.728 46.252 debri 17 805703.272 2881133.832 43.373 Debris
WGL-TP-109 805593.984 2881106.897 44.429 transformer 4 805723.079 2881143.032 46.493 Transformer
WGL-TP-109 805591.447 2881110.174 43.124 transformer 5 805721.886 2881139.722 45.045 Transformer
WGL-TP-109 805591.879 2881104.604 46.011 debri 18 805731.084 2881116.407 47.466 Debris
WGL-TP-109 805593.916 2881108.134 45.560 debri 19 805781.077 2881100.535 45.647 Debris
WGL-TP-109 805594.173 2881109.074 47.803
WGL-TP-109 805599.897 2881108.818 43.767
WGL-TP-109 805602.433 2881108.639 44.849
WGL-TP-109 805604.317 2881107.398 44.844
WGL-TP-109 805610.768 2881116.257 39.192



ID Easting Northing Elevation ID Easting Northing Elevation
WGL-TP-109 805603.858 2881110.308 38.025 WGL-TP-102 805709.898 2881635.081 44.776
WGL-TP-109 805603.622 2881102.975 48.237 WGL-TP-102 805710.906 2881634.834 45.702
WGL-TP-109 805602.896 2881103.518 46.204 WGL-TP-103 805710.725 2881775.173 44.676
WGL-TP-109 805605.945 2881102.942 45.682 WGL-TP-103 805710.790 2881774.881 45.254
WGL-TP-109 805605.188 2881114.310 46.902 WGL-TP-103 805711.080 2881774.855 45.011
WGL-TP-109 805609.883 2881117.361 46.623 WGL-TP-103 805710.986 2881774.127 45.189
WGL-TP-109 805609.843 2881120.462 45.141 WGL-TP-103 805711.264 2881774.488 45.185
WGL-TP-109 805612.761 2881121.067 46.331 WGL-TP-103 805711.136 2881774.830 45.302
WGL-TP-109 805610.959 2881121.704 45.236 WGL-TP-103 805711.786 2881775.245 44.811
WGL-TP-109 805611.372 2881123.742 44.779 WGL-TP-103 805712.632 2881775.744 45.154
WGL-TP-109 805605.121 2881124.908 51.508 WGL-TP-103 805714.875 2881777.554 45.181
WGL-TP-109 805607.902 2881124.362 46.847 WGL-TP-103 805716.750 2881778.622 45.418
WGL-TP-109 805606.469 2881124.409 46.767 WGL-TP-103 805717.983 2881779.947 45.215
WGL-TP-109 805598.111 2881116.518 63.814 WGL-TP-103 805718.454 2881780.310 45.084
WGL-TP-109 805597.876 2881119.719 59.486 WGL-TP-103 805718.572 2881780.258 45.280
WGL-TP-109 805598.211 2881120.282 55.380 WGL-TP-103 805717.971 2881780.796 45.151
WGL-TP-109 805596.882 2881124.277 51.892 WGL-TP-103 805716.944 2881782.691 45.176
WGL-TP-109 805596.962 2881122.807 52.265 WGL-TP-103 805716.090 2881785.179 45.424
WGL-TP-109 805597.194 2881124.576 52.879 WGL-TP-103 805715.446 2881786.551 45.341
WGL-TP-109 805597.093 2881127.677 47.421 WGL-TP-103 805714.965 2881788.479 45.548
WGL-TP-109 805595.995 2881124.998 48.422 WGL-TP-103 805714.259 2881789.835 45.515
WGL-TP-109 805597.188 2881116.246 44.198 WGL-TP-103 805713.905 2881791.411 45.551
WGL-TP-102 805710.906 2881634.834 45.702 WGL-TP-103 805713.616 2881792.507 45.741
WGL-TP-102 805710.104 2881634.400 45.816 WGL-TP-103 805713.453 2881792.265 45.476
WGL-TP-102 805709.287 2881634.092 45.742 WGL-TP-103 805711.520 2881792.344 45.550
WGL-TP-102 805710.950 2881635.320 45.459 WGL-TP-103 805709.377 2881791.470 45.162
WGL-TP-102 805709.795 2881635.662 45.373 WGL-TP-103 805707.012 2881790.605 45.263
WGL-TP-102 805709.072 2881637.214 45.532 WGL-TP-103 805705.076 2881789.756 45.174
WGL-TP-102 805708.101 2881639.030 45.850 WGL-TP-103 805703.606 2881788.864 44.664
WGL-TP-102 805707.280 2881641.234 45.838 WGL-TP-103 805702.882 2881788.433 44.830
WGL-TP-102 805706.422 2881642.702 45.506 WGL-TP-103 805702.827 2881787.701 44.670
WGL-TP-102 805704.975 2881644.299 45.435 WGL-TP-103 805702.303 2881786.627 45.114
WGL-TP-102 805704.100 2881645.563 44.979 WGL-TP-103 805702.921 2881786.283 45.109
WGL-TP-102 805703.080 2881646.452 45.036 WGL-TP-103 805703.670 2881784.239 45.052
WGL-TP-102 805703.200 2881646.470 45.046 WGL-TP-103 805704.404 2881782.291 45.050
WGL-TP-102 805703.055 2881646.516 45.067 WGL-TP-103 805705.623 2881780.377 45.150
WGL-TP-102 805702.117 2881645.813 44.984 WGL-TP-103 805706.681 2881778.504 45.252
WGL-TP-102 805700.116 2881644.344 45.083 WGL-TP-103 805707.316 2881776.964 45.238
WGL-TP-102 805698.336 2881642.777 45.086 WGL-TP-103 805708.609 2881775.326 45.075
WGL-TP-102 805696.773 2881641.480 44.946 WGL-TP-103 805709.610 2881773.408 45.195
WGL-TP-102 805695.726 2881640.440 44.992 WGL-TP-103 805710.819 2881772.470 45.086
WGL-TP-102 805694.534 2881639.308 44.920 WGL-TP-103 805712.130 2881772.779 45.123
WGL-TP-102 805693.046 2881638.204 44.939 WGL-TP-103 805712.451 2881773.080 45.214
WGL-TP-102 805691.568 2881637.104 44.904 WGL-TP-103 805710.725 2881775.173 44.676
WGL-TP-102 805690.366 2881635.927 44.848 WGL-TP-101 805808.152 2881690.364 44.295
WGL-TP-102 805689.000 2881635.140 44.832 WGL-TP-101 805807.716 2881691.505 43.635
WGL-TP-102 805688.309 2881634.345 44.710 WGL-TP-101 805807.532 2881691.828 43.308
WGL-TP-102 805687.950 2881633.792 44.656 WGL-TP-101 805807.464 2881691.466 43.530
WGL-TP-102 805688.117 2881633.824 44.630 WGL-TP-101 805807.067 2881691.881 42.942
WGL-TP-102 805688.439 2881632.436 44.679 WGL-TP-101 805807.301 2881689.092 43.278
WGL-TP-102 805689.232 2881630.651 44.732 WGL-TP-101 805807.059 2881686.802 43.504
WGL-TP-102 805690.181 2881628.973 44.801 WGL-TP-101 805808.066 2881684.305 43.971
WGL-TP-102 805691.546 2881627.447 44.796 WGL-TP-101 805808.579 2881683.216 43.737
WGL-TP-102 805692.757 2881625.951 44.850 WGL-TP-101 805808.590 2881681.180 44.451
WGL-TP-102 805693.681 2881624.937 44.843 WGL-TP-101 805809.056 2881681.399 44.336
WGL-TP-102 805694.904 2881624.132 44.779 WGL-TP-101 805809.928 2881681.192 44.574
WGL-TP-102 805695.530 2881623.744 44.761 WGL-TP-101 805810.953 2881681.501 44.739
WGL-TP-102 805696.477 2881624.445 44.780 WGL-TP-101 805812.916 2881681.923 44.994
WGL-TP-102 805698.308 2881625.661 44.752 WGL-TP-101 805815.443 2881683.012 44.743
WGL-TP-102 805700.162 2881627.453 44.829 WGL-TP-101 805817.236 2881683.338 44.679
WGL-TP-102 805702.331 2881628.732 44.907 WGL-TP-101 805818.891 2881684.305 44.996
WGL-TP-102 805703.773 2881630.223 44.909 WGL-TP-101 805820.968 2881684.766 45.200
WGL-TP-102 805705.916 2881631.513 45.000 WGL-TP-101 805822.346 2881685.652 45.470
WGL-TP-102 805707.596 2881632.594 44.951 WGL-TP-101 805824.591 2881684.301 45.883
WGL-TP-102 805709.077 2881633.810 44.929 WGL-TP-101 805825.903 2881684.920 46.566
WGL-TP-102 805709.565 2881634.958 44.996 WGL-TP-101 805825.575 2881685.445 46.076
WGL-TP-101 805825.967 2881686.404 45.990 WGL-TP-111 805878.653 2881119.111 45.965



ID Easting Northing Elevation ID Easting Northing Elevation
WGL-TP-101 805825.268 2881687.970 45.662 WGL-TP-111 805878.350 2881119.024 45.609
WGL-TP-101 805824.736 2881690.009 45.414 WGL-TP-111 805878.467 2881119.104 45.443
WGL-TP-101 805823.980 2881691.213 45.645 WGL-TP-111 805879.012 2881118.250 45.579
WGL-TP-101 805823.638 2881692.739 45.249 WGL-TP-111 805880.994 2881116.847 45.676
WGL-TP-101 805822.474 2881693.079 45.164 WGL-TP-111 805882.452 2881116.228 45.623
WGL-TP-101 805820.546 2881692.890 45.582 WGL-TP-111 805884.051 2881115.680 45.486
WGL-TP-101 805818.312 2881693.151 45.997 WGL-TP-111 805885.119 2881114.326 45.438
WGL-TP-101 805817.185 2881692.898 45.589 WGL-TP-111 805887.255 2881112.503 45.307
WGL-TP-101 805815.174 2881692.246 45.763 WGL-TP-111 805889.534 2881111.739 45.274
WGL-TP-101 805814.020 2881691.854 45.546 WGL-TP-111 805891.833 2881110.908 45.130
WGL-TP-101 805812.341 2881691.279 45.635 WGL-TP-111 805893.641 2881109.618 44.976
WGL-TP-101 805810.441 2881691.462 45.450 WGL-TP-111 805895.092 2881108.708 45.159
WGL-TP-101 805809.158 2881691.681 45.405 WGL-TP-111 805896.156 2881111.404 43.109
WGL-TP-101 805807.578 2881691.582 45.183 WGL-TP-111 805896.875 2881109.923 44.639
WGL-TP-101 805806.425 2881691.435 45.211 WGL-TP-111 805897.733 2881110.971 44.790
WGL-TP-101 805806.424 2881690.628 45.191 WGL-TP-111 805899.425 2881112.951 45.188
WGL-TP-101 805806.290 2881690.152 45.244 WGL-TP-111 805899.689 2881115.647 45.466
WGL-TP-101 805806.883 2881688.032 45.134 WGL-TP-111 805898.884 2881117.389 45.410
WGL-TP-101 805807.045 2881685.801 45.104 WGL-TP-111 805898.539 2881118.146 45.466
WGL-TP-101 805807.815 2881683.757 45.046 WGL-TP-111 805898.643 2881119.316 44.859
WGL-TP-101 805808.702 2881682.311 44.799 WGL-TP-111 805897.519 2881121.818 45.327
WGL-TP-101 805808.836 2881681.779 44.930 WGL-TP-111 805894.341 2881123.424 45.655
WGL-TP-101 805808.648 2881681.839 45.042 WGL-TP-111 805892.038 2881124.640 45.783
WGL-TP-101 805808.152 2881690.364 44.295 WGL-TP-111 805890.014 2881125.523 45.776
WGL-TP-107 805430.380 2881386.112 49.408 WGL-TP-111 805887.643 2881126.685 45.897
WGL-TP-107 805430.058 2881385.184 50.094 WGL-TP-111 805884.896 2881127.806 45.850
WGL-TP-107 805425.892 2881380.911 54.220 WGL-TP-111 805883.242 2881128.585 45.894
WGL-TP-107 805426.176 2881381.086 54.542 WGL-TP-111 805882.803 2881129.075 45.597
WGL-TP-107 805428.094 2881382.828 55.798 WGL-TP-111 805883.061 2881128.878 45.441
WGL-TP-107 805429.589 2881384.543 55.314 WGL-TP-111 805882.866 2881129.514 45.733
WGL-TP-107 805428.272 2881385.444 54.399 WGL-TP-111 805882.816 2881129.732 45.748
WGL-TP-107 805428.547 2881385.204 54.105 WGL-TP-111 805881.662 2881127.385 42.944
WGL-TP-107 805430.754 2881385.496 52.935 WGL-TP-116 805960.557 2881206.410 43.956
WGL-TP-107 805428.598 2881389.766 43.662 WGL-TP-116 805960.259 2881206.829 44.196
WGL-TP-107 805432.130 2881386.953 45.625 WGL-TP-116 805960.289 2881206.862 44.205
WGL-TP-107 805430.239 2881389.397 46.349 WGL-TP-116 805960.190 2881207.845 44.867
WGL-TP-107 805428.233 2881389.744 45.185 WGL-TP-116 805960.757 2881207.166 44.384
WGL-TP-107 805428.497 2881387.442 47.027 WGL-TP-116 805960.958 2881206.045 44.032
WGL-TP-107 805426.501 2881385.708 48.800 WGL-TP-116 805961.006 2881206.577 44.476
WGL-TP-107 805424.120 2881389.651 43.278 WGL-TP-116 805961.192 2881206.470 44.466
WGL-TP-107 805423.482 2881391.296 43.421 WGL-TP-116 805961.794 2881206.896 44.515
WGL-TP-107 805448.264 2881380.656 46.679 WGL-TP-116 805962.647 2881208.057 44.352
WGL-TP-107 805443.179 2881387.309 46.848 WGL-TP-116 805964.037 2881209.888 44.328
WGL-TP-107 805441.301 2881387.128 44.006 WGL-TP-116 805964.723 2881211.924 44.343
WGL-TP-107 805440.107 2881386.900 44.700 WGL-TP-116 805964.267 2881213.703 44.615
WGL-TP-107 805440.103 2881389.480 44.411 WGL-TP-116 805961.978 2881214.680 44.574
WGL-TP-107 805437.401 2881390.975 44.892 WGL-TP-116 805959.714 2881214.823 44.570
WGL-TP-107 805436.947 2881391.214 45.937 WGL-TP-116 805957.108 2881214.819 44.481
WGL-TP-107 805440.122 2881390.193 45.951 WGL-TP-116 805955.092 2881214.770 44.502
WGL-TP-107 805440.672 2881388.883 45.635 WGL-TP-116 805954.039 2881214.806 44.463
WGL-TP-107 805441.547 2881386.591 45.731 WGL-TP-116 805953.460 2881213.865 44.920
WGL-TP-107 805444.250 2881380.455 44.383 WGL-TP-116 805952.351 2881212.795 45.039
WGL-TP-107 805445.536 2881378.626 45.935 WGL-TP-116 805950.677 2881212.258 45.162
WGL-TP-107 805430.380 2881386.112 49.408 WGL-TP-116 805948.655 2881211.355 44.974
WGL-TP-111 805881.662 2881127.385 42.944 WGL-TP-116 805947.834 2881210.461 44.751
WGL-TP-111 805882.635 2881127.335 45.230 WGL-TP-116 805947.881 2881209.952 44.880
WGL-TP-111 805882.752 2881127.596 45.594 WGL-TP-116 805948.568 2881209.258 44.804
WGL-TP-111 805882.915 2881128.139 45.721 WGL-TP-116 805950.855 2881208.194 44.969
WGL-TP-111 805882.459 2881128.488 45.337 WGL-TP-116 805953.099 2881207.506 44.628
WGL-TP-111 805882.563 2881128.576 45.031 WGL-TP-116 805955.142 2881207.101 44.861
WGL-TP-111 805882.455 2881126.680 46.407 WGL-TP-116 805961.669 2881204.238 50.565
WGL-TP-111 805881.795 2881124.880 46.380 WGL-TP-116 805959.661 2881205.870 45.682
WGL-TP-111 805880.585 2881122.770 46.112 WGL-TP-116 805962.364 2881205.195 47.297
WGL-TP-111 805879.951 2881121.160 46.030 WGL-TP-116 805960.629 2881206.329 44.013
WGL-TP-111 805879.038 2881119.668 45.841 WGL-TP-116 805960.557 2881206.410 43.956
WGL-TP-112 805971.320 2881222.117 43.359 WGL-TP-117 805969.044 2881260.793 44.374
WGL-TP-112 805971.523 2881222.100 43.945 WGL-TP-117 805967.101 2881260.516 44.367



ID Easting Northing Elevation ID Easting Northing Elevation
WGL-TP-112 805971.558 2881222.138 44.179 WGL-TP-117 805965.037 2881260.453 44.382
WGL-TP-112 805972.296 2881223.275 44.931 WGL-TP-117 805963.175 2881259.938 44.379
WGL-TP-112 805972.966 2881225.067 44.955 WGL-TP-117 805961.469 2881259.439 44.473
WGL-TP-112 805973.621 2881227.620 45.107 WGL-TP-117 805960.941 2881258.365 44.536
WGL-TP-112 805974.232 2881229.844 44.998 WGL-TP-117 805961.367 2881257.145 44.505
WGL-TP-112 805974.667 2881231.813 45.170 WGL-TP-117 805962.158 2881255.669 44.483
WGL-TP-112 805974.353 2881232.713 45.150 WGL-TP-117 805962.931 2881254.138 44.456
WGL-TP-112 805972.952 2881232.604 45.003 WGL-TP-117 805963.451 2881252.902 44.349
WGL-TP-112 805971.353 2881233.401 45.162 WGL-TP-117 805964.098 2881251.776 44.304
WGL-TP-112 805969.395 2881233.457 45.287 WGL-TP-117 805967.431 2881250.446 47.136
WGL-TP-112 805967.414 2881234.017 45.172 WGL-TP-117 805964.875 2881251.828 44.485
WGL-TP-112 805965.473 2881233.840 45.164 WGL-TP-117 805965.633 2881251.926 44.063
WGL-TP-112 805963.477 2881233.810 45.263 WGL-TP-117 805964.374 2881252.458 45.300
WGL-TP-112 805961.949 2881233.688 45.419 WGL-TP-115 805940.619 2881236.208 44.998
WGL-TP-112 805960.541 2881233.757 45.511 WGL-TP-115 805940.853 2881236.066 45.250
WGL-TP-112 805959.006 2881233.422 45.846 WGL-TP-115 805940.993 2881236.133 45.429
WGL-TP-112 805957.978 2881233.975 46.021 WGL-TP-115 805941.100 2881236.108 45.685
WGL-TP-112 805957.745 2881234.115 46.015 WGL-TP-115 805940.328 2881235.276 45.649
WGL-TP-112 805957.453 2881234.522 45.995 WGL-TP-115 805939.413 2881233.196 45.270
WGL-TP-112 805958.045 2881233.720 46.292 WGL-TP-115 805938.578 2881231.346 45.220
WGL-TP-112 805958.025 2881231.314 45.852 WGL-TP-115 805938.703 2881230.188 45.075
WGL-TP-112 805957.247 2881229.522 45.811 WGL-TP-115 805938.713 2881230.469 44.655
WGL-TP-112 805956.568 2881229.133 45.480 WGL-TP-115 805940.712 2881229.639 45.249
WGL-TP-112 805956.616 2881229.015 45.506 WGL-TP-115 805943.134 2881228.932 45.265
WGL-TP-112 805957.627 2881228.234 47.027 WGL-TP-115 805945.241 2881227.959 44.969
WGL-TP-112 805956.879 2881228.681 46.219 WGL-TP-115 805947.243 2881227.275 45.090
WGL-TP-112 805956.418 2881228.512 46.000 WGL-TP-115 805948.953 2881226.506 45.155
WGL-TP-112 805954.879 2881226.642 46.347 WGL-TP-115 805949.117 2881226.676 44.674
WGL-TP-112 805954.665 2881224.355 46.654 WGL-TP-115 805949.709 2881226.967 45.213
WGL-TP-112 805954.626 2881222.041 46.594 WGL-TP-115 805950.011 2881227.608 45.096
WGL-TP-112 805954.623 2881221.438 46.333 WGL-TP-115 805951.266 2881229.452 45.220
WGL-TP-112 805955.412 2881221.100 46.576 WGL-TP-115 805952.219 2881231.201 45.452
WGL-TP-112 805956.989 2881221.220 46.026 WGL-TP-115 805952.440 2881232.800 45.445
WGL-TP-112 805958.549 2881221.372 45.836 WGL-TP-115 805952.314 2881233.654 45.420
WGL-TP-112 805960.004 2881221.388 45.651 WGL-TP-115 805951.968 2881234.084 45.558
WGL-TP-112 805962.219 2881221.336 45.992 WGL-TP-115 805950.546 2881235.279 45.717
WGL-TP-112 805962.670 2881221.513 45.204 WGL-TP-115 805948.167 2881235.722 45.539
WGL-TP-112 805964.135 2881221.845 45.538 WGL-TP-115 805945.646 2881236.002 45.547
WGL-TP-112 805965.453 2881221.880 45.348 WGL-TP-115 805943.308 2881236.736 45.598
WGL-TP-112 805968.152 2881222.070 45.557 WGL-TP-115 805941.704 2881236.805 45.597
WGL-TP-112 805970.039 2881222.355 45.608 WGL-TP-115 805940.550 2881236.758 45.346
WGL-TP-112 805971.272 2881222.730 45.274 WGL-TP-115 805940.561 2881236.504 45.195
WGL-TP-112 805972.334 2881222.797 45.095 WGL-TP-115 805939.772 2881234.422 45.253
WGL-TP-112 805972.785 2881223.345 45.258 WGL-TP-115 805939.221 2881232.551 45.065
WGL-TP-112 805972.573 2881223.491 45.256 WGL-TP-115 805939.082 2881230.915 45.045
WGL-TP-112 805971.320 2881222.117 43.359 WGL-TP-115 805940.619 2881236.208 44.998
WGL-TP-117 805964.374 2881252.458 45.300 WGL-TP-113 806030.938 2881198.405 44.148
WGL-TP-117 805964.364 2881252.359 45.397 WGL-TP-113 806031.094 2881198.699 44.763
WGL-TP-117 805964.264 2881252.469 45.333 WGL-TP-113 806031.100 2881198.370 44.895
WGL-TP-117 805965.688 2881252.308 45.078 WGL-TP-113 806030.208 2881197.123 44.993
WGL-TP-117 805968.130 2881252.151 44.891 WGL-TP-113 806028.953 2881195.563 45.136
WGL-TP-117 805970.717 2881251.827 44.609 WGL-TP-113 806027.728 2881194.019 45.736
WGL-TP-117 805973.055 2881251.544 44.730 WGL-TP-113 806026.968 2881192.315 46.050
WGL-TP-117 805975.209 2881251.151 44.665 WGL-TP-113 806026.225 2881191.955 46.166
WGL-TP-117 805976.720 2881251.996 44.529 WGL-TP-113 806025.745 2881191.397 46.370
WGL-TP-117 805976.702 2881252.206 44.446 WGL-TP-113 806023.882 2881192.233 45.782
WGL-TP-117 805976.240 2881252.948 44.457 WGL-TP-113 806023.903 2881192.767 46.637
WGL-TP-117 805975.506 2881254.839 44.440 WGL-TP-113 806023.669 2881192.771 46.517
WGL-TP-117 805974.789 2881256.960 44.451 WGL-TP-113 806021.958 2881196.675 47.236
WGL-TP-117 805974.337 2881258.795 44.350 WGL-TP-113 806021.563 2881193.388 45.187
WGL-TP-117 805974.189 2881260.297 44.282 WGL-TP-113 806021.234 2881193.956 45.500
WGL-TP-117 805973.108 2881261.476 44.360 WGL-TP-113 806020.309 2881195.484 46.563
WGL-TP-117 805972.522 2881261.160 44.371 WGL-TP-113 806019.695 2881195.076 45.312
WGL-TP-117 805971.268 2881260.894 44.423 WGL-TP-113 806019.906 2881196.711 46.051
WGL-TP-113 806021.486 2881197.721 47.297 WGL-TP-108 805512.770 2881259.446 45.261
WGL-TP-113 806022.708 2881197.957 47.423 WGL-TP-108 805508.541 2881263.602 44.198
WGL-TP-113 806024.656 2881198.150 47.612 WGL-TP-108 805507.988 2881263.481 43.508



ID Easting Northing Elevation ID Easting Northing Elevation
WGL-TP-113 806025.863 2881200.506 48.328 WGL-TP-108 805508.464 2881264.999 44.933
WGL-TP-113 806026.568 2881201.819 47.172 WGL-TP-108 805506.490 2881265.333 43.727
WGL-TP-113 806027.318 2881203.050 46.581 WGL-TP-108 805507.484 2881265.764 43.688
WGL-TP-113 806027.895 2881204.146 46.186 WGL-TP-108 805508.665 2881266.392 42.995
WGL-TP-113 806031.065 2881201.621 45.633 WGL-TP-108 805511.083 2881267.149 43.068
WGL-TP-113 806025.584 2881204.084 42.741 WGL-TP-108 805514.095 2881268.749 43.198
WGL-TP-113 806028.339 2881200.398 39.603 WGL-TP-108 805516.621 2881270.012 43.801
WGL-TP-113 806031.086 2881199.227 42.247 WGL-TP-108 805516.504 2881270.950 43.392
WGL-TP-113 806030.573 2881198.311 40.247 WGL-TP-108 805518.811 2881272.117 43.701
WGL-TP-113 806031.576 2881197.080 40.675 WGL-TP-108 805519.885 2881271.780 43.561
WGL-TP-113 806030.938 2881198.405 44.148 WGL-TP-108 805521.124 2881270.156 43.581
WGL-TP-104 805558.908 2881676.388 44.262 WGL-TP-108 805525.672 2881263.468 43.949
WGL-TP-104 805559.419 2881676.909 44.294 WGL-TP-106 805463.449 2881489.748 41.464
WGL-TP-104 805559.404 2881676.999 44.334 WGL-TP-106 805462.471 2881489.756 40.370
WGL-TP-104 805559.559 2881677.094 44.396 WGL-TP-106 805461.062 2881491.002 40.211
WGL-TP-104 805559.956 2881677.537 44.387 WGL-TP-106 805459.900 2881491.924 39.105
WGL-TP-104 805559.837 2881681.767 45.116 WGL-TP-106 805460.001 2881492.384 39.322
WGL-TP-104 805558.871 2881683.894 44.909 WGL-TP-106 805459.438 2881492.727 39.463
WGL-TP-104 805557.725 2881685.924 44.964 WGL-TP-106 805460.072 2881492.663 39.620
WGL-TP-104 805556.907 2881687.414 44.867 WGL-TP-106 805459.680 2881492.598 39.425
WGL-TP-104 805555.957 2881689.876 45.199 WGL-TP-106 805460.167 2881492.836 40.331
WGL-TP-104 805555.421 2881689.434 44.941 WGL-TP-106 805461.300 2881493.081 40.774
WGL-TP-104 805554.680 2881689.078 44.757 WGL-TP-106 805460.212 2881492.733 40.192
WGL-TP-104 805552.520 2881688.050 44.642 WGL-TP-106 805460.345 2881492.769 40.363
WGL-TP-104 805550.055 2881687.062 44.717 WGL-TP-106 805460.325 2881492.783 40.467
WGL-TP-104 805547.590 2881686.136 44.784 WGL-TP-106 805460.306 2881492.777 40.490
WGL-TP-104 805545.054 2881685.172 44.761 WGL-TP-106 805459.513 2881493.229 40.682
WGL-TP-104 805542.959 2881684.388 44.628 WGL-TP-106 805459.225 2881493.225 40.719
WGL-TP-104 805541.499 2881683.943 44.627 WGL-TP-106 805460.142 2881493.347 41.061
WGL-TP-104 805539.080 2881683.127 44.658 WGL-TP-106 805460.070 2881493.331 41.074
WGL-TP-104 805537.136 2881682.466 44.769 WGL-TP-106 805459.045 2881493.245 40.837
WGL-TP-104 805537.214 2881681.779 44.626 WGL-TP-106 805458.757 2881493.333 40.901
WGL-TP-104 805536.849 2881681.408 44.484 WGL-TP-106 805458.782 2881493.293 40.962
WGL-TP-104 805537.894 2881679.371 44.775 WGL-TP-106 805458.542 2881492.706 40.620
WGL-TP-104 805538.830 2881676.864 44.739 WGL-TP-106 805458.483 2881492.723 40.673
WGL-TP-104 805539.149 2881674.499 44.676 WGL-TP-106 805458.757 2881492.537 40.806
WGL-TP-104 805539.583 2881672.101 44.712 WGL-TP-106 805458.623 2881492.571 40.799
WGL-TP-104 805540.097 2881669.827 44.621 WGL-TP-106 805458.174 2881492.240 40.455
WGL-TP-104 805540.957 2881669.157 44.291 WGL-TP-106 805458.259 2881492.183 40.547
WGL-TP-104 805541.251 2881669.536 44.419 WGL-TP-106 805458.151 2881492.280 40.540
WGL-TP-104 805541.894 2881670.492 44.688 WGL-TP-106 805458.070 2881492.258 40.589
WGL-TP-104 805544.084 2881670.898 44.489 WGL-TP-106 805457.988 2881492.285 40.598
WGL-TP-104 805546.781 2881671.500 44.566 WGL-TP-106 805457.942 2881492.276 40.657
WGL-TP-104 805550.106 2881672.311 44.697 WGL-TP-106 805457.754 2881492.082 40.387
WGL-TP-104 805552.560 2881673.753 44.672 WGL-TP-106 805457.683 2881492.039 40.389
WGL-TP-104 805554.767 2881675.268 44.470 WGL-TP-106 805457.427 2881492.176 40.436
WGL-TP-104 805557.050 2881676.408 44.359 WGL-TP-106 805457.312 2881492.194 40.483
WGL-TP-104 805559.127 2881677.268 44.146 WGL-TP-106 805457.383 2881492.500 40.863
WGL-TP-104 805561.177 2881678.274 44.346 WGL-TP-106 805457.283 2881492.476 40.893
WGL-TP-104 805561.363 2881678.716 44.539 WGL-TP-106 805457.205 2881492.497 40.920
WGL-TP-104 805561.293 2881679.951 44.513 WGL-TP-106 805457.156 2881492.472 40.922
WGL-TP-104 805560.532 2881682.797 44.684 WGL-TP-106 805457.102 2881492.438 40.935
WGL-TP-104 805558.908 2881676.388 44.262 WGL-TP-106 805457.094 2881492.450 40.973
WGL-TP-108 805525.672 2881263.468 43.949 WGL-TP-106 805457.433 2881492.469 41.280
WGL-TP-108 805527.600 2881262.171 45.321 WGL-TP-106 805456.841 2881492.683 41.204
WGL-TP-108 805525.836 2881262.819 46.261 WGL-TP-106 805456.971 2881492.654 41.305
WGL-TP-108 805523.527 2881262.271 45.926 WGL-TP-106 805456.342 2881492.659 42.889
WGL-TP-108 805520.594 2881262.213 44.625 WGL-TP-106 805448.254 2881490.912 42.985
WGL-TP-108 805518.243 2881261.926 44.101 WGL-TP-106 805446.351 2881495.322 39.864
WGL-TP-108 805517.664 2881260.409 45.048 WGL-TP-106 805446.399 2881497.245 44.601
WGL-TP-108 805513.364 2881258.452 43.990 WGL-TP-106 805445.425 2881496.945 45.459
WGL-TP-108 805513.392 2881258.414 43.826 WGL-TP-106 805445.368 2881496.875 45.565
WGL-TP-108 805513.834 2881257.985 44.924 WGL-TP-106 805445.812 2881496.853 45.724
WGL-TP-106 805446.139 2881496.770 46.426 WGL-TP-106 805467.195 2881497.297 48.687
WGL-TP-106 805446.373 2881497.115 45.672 WGL-TP-106 805463.449 2881489.748 41.464
WGL-TP-106 805446.432 2881498.133 44.446 WGL-TP-105 805503.101 2881585.762 45.763
WGL-TP-106 805448.396 2881497.707 45.810 WGL-TP-105 805502.676 2881586.027 45.913



ID Easting Northing Elevation ID Easting Northing Elevation
WGL-TP-105 805502.921 2881586.727 45.906 WGL-TP-114 805981.330 2881232.399 45.213
WGL-TP-105 805505.256 2881588.704 45.357 WGL-TP-114 805983.439 2881232.531 44.945
WGL-TP-105 805506.560 2881591.570 44.316 WGL-TP-114 805984.616 2881232.915 44.984
WGL-TP-105 805508.185 2881595.465 43.768 WGL-TP-114 805985.586 2881233.084 45.114
WGL-TP-105 805490.188 2881612.170 45.083 WGL-TP-114 805986.772 2881231.222 45.112
WGL-TP-105 805491.030 2881612.412 45.490 WGL-TP-114 805986.945 2881229.596 44.969
WGL-TP-105 805491.461 2881612.835 45.045 WGL-TP-114 805987.155 2881227.527 45.107
WGL-TP-105 805491.410 2881614.331 45.359 WGL-TP-114 805986.378 2881226.705 45.120
WGL-TP-105 805491.336 2881611.356 45.975 WGL-TP-114 805986.374 2881224.987 44.943
WGL-TP-105 805493.323 2881612.692 47.314 WGL-TP-114 805985.870 2881223.883 44.910
WGL-TP-105 805488.278 2881599.478 45.055 WGL-TP-114 805984.852 2881222.106 45.067
WGL-TP-105 805487.673 2881599.316 45.100 WGL-TP-114 805982.696 2881221.962 45.329
WGL-TP-105 805487.480 2881598.413 45.110 WGL-TP-114 805981.279 2881222.466 45.140
WGL-TP-105 805487.110 2881598.089 45.317 WGL-TP-114 805979.481 2881222.312 45.290
WGL-TP-105 805487.428 2881597.850 45.756 WGL-TP-114 805977.335 2881221.916 45.562
WGL-TP-105 805487.660 2881597.544 45.880 WGL-TP-114 805976.054 2881222.011 45.481
WGL-TP-105 805486.797 2881597.493 45.829 WGL-TP-114 805971.966 2881221.945 46.681
WGL-TP-105 805499.799 2881595.177 45.139 WGL-TP-114 805975.252 2881227.330 43.704
WGL-TP-105 805500.181 2881594.928 44.994 WGL-TP-114 805975.096 2881228.134 44.027
WGL-TP-105 805502.485 2881593.997 44.891 WGL-TP-114 805974.557 2881230.970 43.830
WGL-TP-105 805503.101 2881585.762 45.763 WGL-TP-114 805974.544 2881232.433 43.959
WGL-TP-114 805973.967 2881231.562 43.170 WGL-TP-114 805974.916 2881234.103 43.802
WGL-TP-114 805975.125 2881231.124 43.924 WGL-TP-114 805976.146 2881234.632 43.587
WGL-TP-114 805977.067 2881232.819 45.097 WGL-TP-114 805977.642 2881234.834 43.602
WGL-TP-114 805978.331 2881234.532 45.226 WGL-TP-114 805981.704 2881234.073 43.591
WGL-TP-114 805979.479 2881233.767 45.346 WGL-TP-114 805983.424 2881232.285 43.608

WGL-TP-114 805973.967 2881231.562 43.170
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APPENDIX B-1 
DEBRIS AND SEDIMENT/ SOIL SAMPLE LOCATION PHOTOGRAPHS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

MAY 2009 
CTO 407



DEBRIS AND SEDEIMENT/ SOIL SAMPLE LOCATION PHOTOGRAPHS MAY 2009 SOUTH WEYMOUTH NAS WEST GATE LANDFILL 

W5208520D  1      CTO 407 

 
Left picture: D1 
In vicinity of MW-8 and TP-
105. 
Chrome jet engine part, 
various metal debris, 
cables, partial drum. 
 
Right picture: D2 
West of TP-106. 
Mound of various metal 
debris.   
 
 
 
 

  

 
Left picture: D3 
Approximately 20 feet south 
of D2.  Five gallon metal 
container, broken clay pots 
between D2 and D3. 
 
 
Right picture: D4  
In front of TP-106. 
Various metal debris, glass 
bottles, appliance, car parts, 
debris continuous south of 
TP-106. 



DEBRIS AND SEDEIMENT/ SOIL SAMPLE LOCATION PHOTOGRAPHS MAY 2009 SOUTH WEYMOUTH NAS WEST GATE LANDFILL 

W5208520D  2      CTO 407 

Left Picture: D5 
South of SB-107.  Several 
drum carcasses, car parts, 
and metal debris.   
 
 
Right Picture: D6 
Approximately 30-40 feet 
south of D5.  Household 
debris (metal), metal cables, 
bottles, and various metal 
debris runs about 20-25 feet 
west of silt fence and into 
adjacent water.   
 
 

  
 
Left picture: D7 
Twenty feet south of D6, 
adjacent to TP-108.  Car 
parts, metal debris, rusted 
metal container (5 gal).  
 
Right picture: D8 
Thirty feet south of TP-18. 
Metal siding, tires, concrete 
debris, submerged drum 
carcass, several smaller 
containers, misc. metal 
debris. 

  



DEBRIS AND SEDEIMENT/ SOIL SAMPLE LOCATION PHOTOGRAPHS MAY 2009 SOUTH WEYMOUTH NAS WEST GATE LANDFILL 

W5208520D  3      CTO 407 

 
Left picture: D9 
Thirty feet south of D8.   
Bottles, misc. metal debris, 
completely submerged with 
water, container carcasses 
towards bank. 
 
Right picture: D10 
Twenty feet south of D9, 10 
feet west of SB-104. 
Parts of heavy machinery, 
wheels, debris 
approximately 35 feet from 
silt fence, coke machine. 
 

 
Left picture: D11 
Twenty feet southwest of 
D10.  
Car muffler, more metal 
debris towards silt fence, 
approximately 40 feet to silt 
fence.  
 
Right picture: D12 
Southwest of TP-109. 
Drum carcass, metal 
fencing, and various metal 
debris. 
 



DEBRIS AND SEDEIMENT/ SOIL SAMPLE LOCATION PHOTOGRAPHS MAY 2009 SOUTH WEYMOUTH NAS WEST GATE LANDFILL 

W5208520D  4      CTO 407 

Left picture: D13 
Twenty feet 
south/southwest of D12. 
Metal sheeting, pipes, misc. 
debris, and bottles.   
 
Right picture D14 
Fifteen feet west of D-13. 
Metal grate, few bottles, no 
additional debris.   
 

Left picture: D15 
Twenty feet west of TP-109. 
Drum carcass, containers, 
and tire.  Debris from D-15 
to silt fence approximately 
30 feet. 
 
Right picture: D16 
Twenty five feet northeast of 
D15. 
Metal containers, car parts, 
fifteen feet south of silt 
fence.   



DEBRIS AND SEDEIMENT/ SOIL SAMPLE LOCATION PHOTOGRAPHS MAY 2009 SOUTH WEYMOUTH NAS WEST GATE LANDFILL 

W5208520D  5      CTO 407 

Left picture: D17 
Thirty feet east/northeast of 
D16. 
Five gallon containers, tire, 
metal trash can, 10 to 15 
feet from silt fence, misc. 
debris.   
 
Right picture: D18 
Adjacent to the northwest 
edge of TP-110, twenty feet 
east of D17. 
Several five gallon 
containers, numbers metals 
debris northwest of D18. 

D19 (No photo) 
Twenty feet east of TP-110 
at silt fence. 
Debris to the west, no 
debris east of location 
outside of silt fence. 
 
D20 (No photo) 
Adjacent to south edge of 
TP-111.  Metal can, no 
other debris noted.   
 

  



DEBRIS AND SEDEIMENT/ SOIL SAMPLE LOCATION PHOTOGRAPHS MAY 2009 SOUTH WEYMOUTH NAS WEST GATE LANDFILL 

W5208520D  6      CTO 407 

 
Left picture: WGL-SD-101 
• Metal debris observed 

within 5-15 ft W, NW, and 
SW of sample location. 

• Sediment sample located in 
a drainage channel 
downgradient from the 
metal debris. 

 
Right picture: WGL-SD-102 
• Sediment sample located in 

the vicinity of D8. 
• Metal debris observed 10 ft 

N and 7 ft W of the sample 
location. 

 
 
 

  

 
Left picture: WGL-SD-103 
• Sediment sample located in 

the vicinity of D10. 
• Metal debris located approx. 

10 ft W and NW of sample 
location. 

 
Right picture: WGL-SD-104 
• Sediment sample located 

approx. 25-30 ft E 
(downgradient) of TP-109. 

• Surface water located 
approx. 2 ft E of sample. 

• No debris observed. 
• Debris noted in TP-109. 
 
        



DEBRIS AND SEDEIMENT/ SOIL SAMPLE LOCATION PHOTOGRAPHS MAY 2009 SOUTH WEYMOUTH NAS WEST GATE LANDFILL 

W5208520D  7      CTO 407 

 
Left picture: WGL-SD-105 
• Sediment sample located in 

a N-S running drainage 
ditch. 

• Debris observed approx. 15 
ft W of sample location. 

 
Right picture: WGL-SD-106 
• Sample located in a 

drainage ditch running NW 
from the landfill. 

• Metal debris observed in a 
ditch SE of sample location. 

 

  

 
Left picture: WGL-SD-107 
• Sediment sample located in 

the vicinity of D16. 
• Sediment sample located 

approx. 30 ft NW of MW-4 
and approx. 15-20 ft SW of 
metal debris.   

 
Right picture: WGL-SD-108 
• Sediment sample located 

approx. 5 ft S of metal 
debris and approx. 40 ft N 
of MW-4. 

 
 

  



DEBRIS AND SEDEIMENT/ SOIL SAMPLE LOCATION PHOTOGRAPHS MAY 2009 SOUTH WEYMOUTH NAS WEST GATE LANDFILL 

W5208520D  8      CTO 407 

 
 
Left picture: WGL-SD-109 
• Sediment sample located 

approx. 40 ft NE of MW-4 and 
15 ft S of the temporary silt 
fence. 

 
Right picture: WGL-SD-110 
• Sediment sample location 

receives drainage from the 
surrounding area (TP-110 
area). 

• No debris observed in the 
vicinity. 

 

  

 
Left picture: WGL-SD-111 
• No debris observed in the 

vicinity. 
• Located downgradient from the 

landfill. 
 
Right picture: WGL-SD-112 
• No debris observed in the 

vicinity. 
• Observed drainage channel. 
• Sample located in the drainage 

area for the entire southern 
wetland.   
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Left picture: WGL-T1 
Transformer debris. 
Sample 1 location. 
 
Right picture: WGL-T2 
Sample number 2 location at 
bottom of hill near T1. 
 

  

 
Left picture: WGL-T3 
Sample number 3 location at 
bottom of hill, near T1 and T2. 
 
Right picture: WGL-T1, T2, and 
T3 
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Left picture: WGL-T4 and T5 
Possible transformer. Sample 
below (T4) and four feet south 
(T5). 
 
Right picture: Possible 
transformer part 
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TP-101 
 
Near right: miscellaneous metal debris, 
bottles, ceramic cups and electrical 
wire. 
 
Far right: crushed empty 55-gallon 
drum. 

  

 
TP-101 
 
Near right: white/blue crystalline 
material. 
 
Far right: extent of debris in TP-101 
located 10.0 feet west of the eastern 
edge of test pit to approximately 4.0 
feet deep, groundwater encountered at 
approximately 9.0 feet bgs.  
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TP-102 
 
Near and far right: ash like material 
observed at approximately 5.0 to 7.0 
feet bgs.  
 
 

  

 
TP-102 
 
Near and right: sand and gravel with 
cobbles observed from ground surface 
to approximately 5.0 feet bgs, little 
corroded scraps of metal debris 
observed from ground surface to 
approximately 2.0 feet bgs; 
groundwater was not encountered 
during excavation of the test pit. 

  



TEST PIT EXCAVATION PHOTOGRAPHS MAY 2009 SOUTH WEYMOUTH NAS WEST GATE LANDFILL 

B-2 WGL TP Exc Photos 3        CTO 407 

 
TP-103 
 
Near and far right: piece of metal 
protruding from west wall 
approximately 15.0 feet from north wall 
of test pit. 
 
 

  
 
TP-103 
 
Near right: view of west wall; few bricks 
observed approximately 2.0 feet bgs. 
 
Far right: view of north wall where no 
debris was observed, groundwater 
encountered at approximately 9.0 feet 
bgs. 
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TP-104 
 
Near and far right: white arrow pointing 
to wood timber approximately 4.0 feet 
long with nail observed along south 
wall at approximately 2.0 feet bgs. 
 
 

  

 
TP-104 
 
Near and right: suspected petroleum 
stained sand and gravel approximately 
2.0 to 4.0 feet bgs; no odor or 
response on PID or FID noted, 
groundwater was encountered at 
approximately 10.0 feet bgs. 
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TP-105 
 
Near right: white arrow pointing to 
metal equipment housing and 4.0 foot 
length of mangled metal corrugated 
pipe observed at surface of test pit. 
 
Far right: silt and sand with increasing 
silt with depth observed from 
approximately 0.5 to 4.5 feet bgs. 
 

  

 
TP-105 
 
Near and far right:  silt and sand 
overlaying brown sand and gravel; 
groundwater encountered at 
approximately 5.0 feet bgs. 
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TP-106 
 
Near and far right: metal debris, iron 
pipe, concrete block and electrical 
wire observed at ground surface to 
approximately 2.0 feet bgs located 
approximately 10.0 feet east of the 
west edge of test pit.  
 

  
 
TP-106 
 
Near right: groundwater encountered 
at approximately 5.0 feet bgs. 
 
Far right: sidewall view of TP-106. 
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TP-107 
 
Topsoil of test pit; no debris 
uncovered during excavation. 
 
 

 
 
TP-107 
 
Near and right: sidewall view of TP-
107, groundwater encountered at 
approximately 5.0 feet bgs. 
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TP-108 
 
Near right: view of various metal 
debris, destroyed paint can, bottles 
and wire observed from ground 
surface to approximately 3.5 feet bgs, 
groundwater was encountered at 
approximately 2.0 feet bgs. 
 
Far right: mangled 5-gallon metal 
container with white/blue crystalline 
substance in bottom of container. 
 

  
 
TP-108 
 
Near right: excavated truck tailgate.  
 
Far right: white arrow pointing to peat 
observed at approximately 4.0 feet 
bgs. 
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TP-109 
 
Near right: mangled surface metal 
located in the southern portion of the 
test pit; additional debris including car 
parts, cans, mangled 5-gallon 
container, bottles pipes and some 
white powdery material observed at 
ground surface to approximately 1.0 
foot bgs throughout the test pit. 
 
Far right: soil below surface debris at 
southern edge of the test pit. 
 

  
 
TP-109 
 
Near right: groundwater encountered 
at approximately 3.5 feet bgs. 
 
Far right: side wall view of the test pit.  
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TP-110 
 
Near right: empty gas tank uncovered 
in northern portion of test pit. 
 
 
Far right: metallic projectile uncovered 
in northern portion of test pit. 
 

  
 
TP-110 
 
Near right: debris including mangled 
metal, car parts, bottled and cans 
observed in the northern portion of 
the test pit a depth of approximately 
2.0 feet bgs. 
 
Far right: natural material observed 
beneath the debris. 
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TP-111 
 
Near right: side wall of test pit, no 
debris encountered during the 
excavation. 
 
 
Far right: example of peat found in 
test pit at approximately 4.0 feet bgs.   
 

  

 
TP-111 
 
Right: groundwater encountered at 
approximately 4.0 feet bgs, 
groundwater appeared frothy and 
brown.  
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TP-112 
 
Near right: white arrow pointing to 
light gray soil with petroleum odor 
noted at approximately 4.0 feet bgs. 
 
 
Far right: log uncovered at 
approximately 7.0 feet bgs. 
 

  
 
TP-112 
 
Near right: groundwater encountered 
at approximately 7.0 feet bgs.  
 
Far right: wood and peat material 
observed at approximately 7.0 feet 
bgs. 
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TP-113 
 
Near right: boulder 
encountered at approximately 
6.0 feet bgs and view of 
exposed mound.  
 
 
Far right: arrow pointing to tree 
stump uncovered at 
approximately 6.0 feet bgs. 
 

  
 
TP-114 
 
Near and right: test pit located 
east of TP-112.  Light gray soil 
with a slight petroleum odor 
noted at approximately 3.0 to 
5.0 feet bgs, wood and peat 
like material encountered at 
approximately 5.0 to 7.0 feet 
bgs.  Groundwater observed at 
approximately 7.0 feet bgs.  
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TP-115 
 
Near right: side wall of test pit, 
light gray soil with a slight 
petroleum odor noted at 
approximately 4.0 to 6.0 feet 
bgs, groundwater encountered 
at approximately 7.0 feet bgs. 
 
 
Far right: white arrow pointing 
to metal debris observed at 
ground surface of the test pit. 
 

 
 
TP-116 
 
Near right: side wall of test pit, 
light gray soil with no 
petroleum odor but with 
elevated FID result noted at 
approximately 4.0 to 5.0 feet 
bgs, groundwater encountered 
at approximately 7.0 feet bgs. 
 
Far right: wood and peat 
material observed at 
approximately 5.0 t.o 7.0 feet 
bgs. 
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TP-117 
 
Near and far right: side wall of 
test pit, few bricks noted at 1.0 
to 4.0 feet bgs, light gray soil 
with no petroleum odor but 
with elevated FID result noted 
at approximately 4.0 to 6.0 
feet bgs, groundwater 
encountered at approximately 
7.0 feet bgs. 
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TERRAIN CONDUCTIVITY AND GROUND PENETRATING RADAR SURVEYS AT
THE WEST GATE LANDFILL SITE, NAS SOUTH WEYMOUTH, WEYMOUTH, MA

INTRODUCTION

At the request of Tetra Tech NUS, Inc. electromagnetic terrain conductivity (EM) and ground
penetrating radar (GPR) surveys were conducted at the West Gate Landfill site at Naval Air
Station (NAS) South Weymouth, Weymouth, Massachusetts. The primary objective of the
surveys was to help delineate the lateral and vertical extent of subsurface debris around the
perimeter of the landfill. The surveys were conducted on May 11-13 and May 26, 2009 by Mike
Scully of Northeast Geophysical Services (NGS). This report summarizes site conditions,
methods used, and the results of the geophysical surveys.

SITE LOCATION AND CONDITIONS

Naval Air Station South Weymouth is located in Weymouth, Massachusetts and is approximately
1,267 acres in size. The base was operational from 1942 through 1997 when it was closed by the
Base Realignment and Closure Commission. Some base facilities are currently being used for
various commercial applications and there are plans to develop movie studios, shops, housing, a
wildlife park, and a golf course at the site.

The West Gate Landfill operated as a site for disposal of domestic wastes from the 1940's
through 1972. It is located on the west side of the base property and is approximately 6 acres in
size - approximately 700 feet long by 500 feet wide. The site is bounded to the north by an
abandoned railroad track adjacent to Trotter Road, to the east by French Stream and to the south
and southwest by a wooded wetland area. The landfill is uncovered and had become densely
overgrown with a variety of brushy vegetation and small trees. The site was almost entirely
cleared of brush and trees by a separate contractor prior to the geophysical survey. Chain link
fencing surrounding the landfill area was disconnected and left in rolls on the ground in order to
facilitate the geophysical and other field work taking place at the site. The ground surface
topography ranges from relatively flat in the northern end of the site to very hummocky in the
southern end of the site. Exposed metal debris is abundant, especially in the southern half of the
site. Weather conditions were amenable to field work during the survey.

METHODS AND INSTRUMENTATION

EM-31 Terrain Conductivity: Terrain conductivity measurements are made by inducing an
electromagnetic current into the ground from a transmitter coil, and recording the resulting
secondary electromagnetic field at a receiver coil a fixed distance away_ The strength of the
secondary field depends upon the conductivity ofmaterials in the ground. Measurements are
recorded in units of conductivity called milli-Siemens per meter (mS/m).

Terrain conductivity may be affected by a number of factors including moisture content,
mineralogy, and soil thickness. The conductivity of groundwater is usually the primary factor.
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Large increases in conductivity are likely due to increased ion concentration in the groundwater.
Negative apparent conductivity readings will occur over buried metal objects.
A Geonics EM-31 terrain conductivity meter was used for this survey. The EM-31 is a one
person device containing both transmitter and receiver coils on a 3.7-meter frame. The effective
exploration depth for this instrument is about 18 feet.

In addition to conductivity readings, measurements of the inphase component of the
electromagnetic field are recorded. The inphase measurement is sensitive to the presence of
metallic conductors and this measurement is often used for metal detection. Abrupt negative
spikes in the inphase and conductivity measurements are indicative of metallic conductors.

EM-31 measurements were done at this site to better define the limits of the landfill. EM-31
readings were measured at 2.5-foot intervals along survey lines spaced 50 feet apart in the north
south direction and 100 feet apart in the east-west direction. A total of 4,250 terrain conductivity
measurements were recorded.

Ground Penetrating Radar (GPR): Ground penetrating radar utilizes high frequency radio
waves to probe the subsurface. Radar waves are transmitted into the ground from an antenna that
is pulled across the ground surface. In the subsurface, radar waves are reflected at interfaces of
materials with contrasting dielectric properties. The returning signal is intercepted by a receiver
and converted to a digital graphic image. The horizontal axis of the image is distance along the
traverse. The vertical axis is two-way travel time of the radar pulses in nanoseconds (ns), which
can be converted to depth using certain assumptions about the materials that the signal is
traveling through.

The GPR graphic images are examined and features noted on the images can then be transferred
to a map. Tanks, pipelines and other objects with rounded tops (boulders, tree roots, or segments
of old foundations, for example) may show up on the profiles as hyperbola-shaped reflections.
Tanks and pipelines usually appear on more than one survey line as hyperbolic reflectors on lines
perpendicular to the tank or pipe axis and as horizontal reflectors on lines along the axis. The
GPR instrument used was a GSSI, SIR-3000. Radan software was used to display and analyze the
GPR data. A 400-MHz antenna was used with a time range set for 100 nanoseconds. At this
setting the depth surveyed is approximately 15 feet. A total of 13 GPR profiles were conducted
within the landfill area as shown on Figure 2.

Field Survey Procedures: Prior to geophysical data collection a field survey grid was
established using tape measures, wooden stakes and pin flags. An arbitrary numbering system
was used for the grid with grid coordinates increasing to the north and east. Several grid points
were later surveyed using GPS so that the grid survey results could be translated to real world
coordinates as shown on Figures 1 and 2. A Trimble AG132 GPS system with real time
differential corrections was used to record GPS data.

EM-31 readings were measured along the field grid lines at 2.5-foot intervals along lines spaced
50 feet apart in the north-south direction and 100 feet apart in the east-west direction. GPR
profiles were recorded along lines nominally spaced 100 feet apart over the same area covered by
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the EM survey (Figure 2). Due to the rough ground surface conditions at this site the GPR
antenna was placed in a plastic "Jet Sled" and pulled manually along the survey lines.

RESULTS OF THE SURVEY

EM31 Terrain Conductivity: Figure 1 shows the limits of the EM survey, contoured terrain
conductivity data and the resulting interpreted limits of the West Gate Landfill. Profiles of each
survey line showing the EM31 conductivity and inphase readings are also appended with this
report.

As shown by Figure 1 and by the EM profiles the occurrence of abundant metal within the
landfill debris causes the conductivity and inphase readings to abruptly change from relatively
flat low positive values to strongly negative values. The conductivity readings generally stay
negative over the areas containing abundant buried metal while the inphase readings are spikier
and tend to alternate between highly negative and highly positive values.

Figures 1 and 2 were prepared using the Surfer program by Golden software. The EM profiles
were prepared using the Grapher program also by Golden software. For the conductivity
contouring shown on Figure 1 the raw data was gridded to 25 foot by 25 foot-spaced nodes using
kriging. The gridded data was then color contoured using the software and displayed with
positive values as increasingly dark red shades and negative values as increasingly dark blue
shades. The location of the heavy red line indicating the interpreted limits of the landfill on
Figure 1 was initially chosen using the contoured EM data. Since the process of gridding and
contouring data has a tendency to smooth the real values in order to make a simple visual
presentation, the position of the line was adjusted using the actual data profiles. Using the
profiles it is generally quite clear where the metallic waste starts and stops.

There is generally a strong negative correlation between the conductivity values and the amount
of metal below the EM31 instrument. The conductivity contour map on Figure 1 indicates that
the southern half of the landfill contains the majority of the metal-bearing debris at the site. This
is consistent with observations of abundant exposed metal and the very hummocky topography in
this part of the landfill. A strong positive anomaly along the eastern side of the landfill occurs
where there is an above-ground pile of metal-bearing debris. It was impossible for the operator to
walk over this pile and the conductivity values are positive because the metal was beside the
instrument and not beneath it. An area of generally flat, low positive conductivity values occurs
in the center of the northern half of the landfill. This area is outlined with a dashed heavy red line
on Figures 1 and 2 and appears to be an area where either there is very little waste material or
there is little metal in the waste. Slightly elevated conductivity values are observed in the wetland
area on the south and southwest sides of the landfill (pinkish area on Figure 1). This is because
the standing water in this area at the time of the survey would naturally have a higher
conductivity than the dry soils adjacent to other portions of the landfill.

Ground Penetrating Radar: Figure 2 shows the locations of the GPR survey profiles conducted at
the site which are appended with this report. The GPR survey was done primarily to help
determine the vertical extent of the subsurface debris within the landfill and if possible to
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determine the nature and condition of buried metal objects within the landfill. Unfortunately, the
GPR surveys were not able to help much with these objectives. A distinct surface defining the
bottom of the fill material was not detected and identification of individual metal objects was not
possible. The GPR results appear to have been negatively affected by the rough ground surface at
the site and by the abundance of metal within the landfill waste material. A very rough ground
surface causes the GPR antenna to bounce around a lot as it is being pulled across the ground. In
this situation the orientation of the antenna is constantly changing making it difficult to get a
clean reflection from buried objects or surfaces. Metal objects will reflect 100% of the radar
signal that hits them. A few small metal objects will not prevent an underlying object or surface
to be detected since the antenna is moving across the surface and the radar signal is actually
spread out in a cone shape below the antenna. In the situation where the near-surface material is
full of metal objects very little of the signal will be able to penetrate to underlying objects or
surfaces.

Most of the GPR profiles from the West Gate Landfill site do show an irregular, roughly
horizontal reflector that ranges from approximately four to eight feet deep. This reflector appears
to be below the bottom of the landfill material as it generally extends across the entire length of
the profiles and does not show any apparent relationship to the limits of the landfill as defined by
the EM survey. Other discontinuous horizontal and dipping reflectors can also be seen in the
profiles that appear to be unrelated to the landfill material.

LIMITATIONS OF THE SURVEYS

The EM-31 terrain conductivity method can detect buried metal objects and high-conductivity
groundwater plumes to a maximum depth of approximately 18 feet. The Ground Penetrating
Radar survey produces reflectors at interfaces of materials with contrasting dielectric properties.
Both of these instruments provide indirect measurements of subsurface conditions. The actual
cause of the features depicted on the figures can only be conclusively determined by direct
observation.
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1.0  INTRODUCTION 

The purpose of this combined wetland and water resources delineation and functional assessment is to 

characterize the wetland resources and determine the extent of potential impacts resulting from the 

planned remediation of the West Gate Landfill (WGL) at the former Naval Air Station (NAS) South 

Weymouth, Weymouth, Massachusetts (Figure 1).  This wetland delineation/functional assessment report 

was prepared by Tetra Tech, Inc. (Tetra Tech) under the Comprehensive Long-Term Environmental Action 

Navy (CLEAN) Program, Contract No. N62470-08-D-1001, Contract Task Order (CTO) WE11.  The work 

described herein was conducted by Tetra Tech under the direction of the Base Realignment and Closure 

(BRAC), Program Management Office (PMO), Northeast. 

 

The NAS South Weymouth consists of approximately 1,442 acres occupying portions of the Towns of 

Weymouth, Rockland, and Abington.  The United States (U.S.) Navy established NAS South Weymouth 

in 1941 and used it as a support facility for dirigible aircraft during World War II (WWII).  The Base was 

closed at the end of WWII and then reopened in 1953 as a naval air station for aviation training.  Facilities 

consist of two runways and approximately 200 flight operation support buildings (USEPA, 1994).  The 

Base was closed on September 30, 1997 under BRAC.  Congress established the South Shore Tri-Town 

Development Corporation (SSTTDC) in 1998 to economically redevelop the property formerly occupied 

by NAS South Weymouth (SSTTDC, 1998). 

 

The WGL consists of approximately 6.3 acres near the midpoint of the western perimeter of NAS South 

Weymouth.  From the 1940s to 1972, the WGL was used primarily for disposal of domestic wastes and 

occasionally other wastes generated onsite.  The landfill has been inactive since 1972 and became 

overgrown with brush and trees.  Site clearing was completed in early 2009. The Navy has sampled 

groundwater, leachate, surface water, sediment, surface soil, and subsurface soil at the site and found 

metals, pesticides, polycyclic aromatic hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs) 

exceeding concentrations protective of human health and ecological receptors (ATSDR, 1999).  

 

A remedial investigation was completed in 2000 and a feasibility study in 2002.  The 2007 Record of 

Decision (ROD) documented the selected remedy which includes constructing a soil cover over the 

landfill, long-term monitoring, and institutional controls.  The selected remedy addresses all current and 

potential future risks identified at the Site, which include human and ecological risks from PCBs, metals, 

dioxins, PAHs, and pesticides, primarily in surface soil.  Prior to implementing the selected remedy, the 

ROD requires that a pre-design investigation (PDI) be conducted to collect information to be used in the 

design of the soil cover system.  The Quality Assurance Project Plan (QAPP) for the WGL PDI includes 

an evaluation of pre-existing conditions of the wetlands (vegetation, soil type, hydrology, wildlife) and a 

functions and values assessment for use in a wetland restoration plan to be implemented following the 
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completion of the remedial actions.  This document presents the results of the evaluation of the existing 

conditions in the wetlands around WGL. 

 

Wetlands and other surface water features subject to federal, State, or local regulation were delineated in 

2000 for NAS South Weymouth, including the WGL, by a consultant hired by the SSTTDC.  Each of the 

three Conservation Commissions of the towns having jurisdiction over portions of the NAS South 

Weymouth issued an Order of Resource Area Delineation approving the wetland delineations.   

 

On June 10, 2009, Tetra Tech biologists delineated the wetlands and surface waters in WGL.  In addition 

to this delineation, biologists conducted a functional assessment of the wetlands that were identified 

during the resource delineation.  This report describes the wetlands and surface waters at WGL and 

discusses the functions and values of each wetland.  Functions are physical, chemical, and biological 

processes or attributes of wetlands that are vital to the integrity of a wetland system, regardless of how 

those benefits are perceived by society.  Values are attributes that are not necessarily important to the 

integrity of a wetland system but that are perceived as valuable to society (Adamus et al., 1991).  

Information from the wetland delineation and from this functional assessment report will be used to 

support the remediation of the WGL under the Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA). 
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2.0 SURFACE WATER DELINEATION METHODOLOGY 

The on-site delineation was conducted using the U.S. Army Corps of Engineers (USACE) Wetlands 

Delineation Manual (Environmental Laboratory, 1987).  Specifically, the Routine On-Site Determination 

Method, as described in the USACE Wetlands Delineation Manual, was employed in accordance with the 

WGL QAPP (United States Navy, 2009).  This technique involved collection and review of background 

information, followed by an on-site survey and delineation. 

 

2.1 PRE-FIELD BACKGROUND RESEARCH 

Prior to conducting fieldwork, Tetra Tech conducted a thorough review of existing site information 

including: 

 

• The Weymouth, Massachusetts 1984, United States Geological Survey (USGS) 7.5-minute series 

topographic quadrangle maps; 

• Soil survey maps for Norfolk-Suffolk Counties (United States Department of Agriculture/Natural 

Resources Conservation Service [USDA/NRCS, 2008]) to determine presence and extent of 

hydric and upland soils (Figure 2); 

• Massachusetts Department of Environmental Protection (MassDEP) Freshwater Wetland Map to 

determine the presence of mapped, state-designated wetlands (MassDEP, 2007) (Figure 3);  

• The National Wetland Inventory (NWI) 7.5-minute series quadrangle maps from the U.S. Fish and 

Wildlife Service (USFWS) to determine the presence of mapped, Federally-designated wetlands 

(USFWS, 2006) (Figure 4); and, 

• United States Geological Survey (USGS), Color Ortho Imagery to identify drainage and other 

hydrologic features from aerial photographs (USGS, 2008).   

 

2.2 ON-SITE FIELD DETERMINATION 

Following a review of background information, wetland scientists performed systematic field surveys of 

WGL on June 10, 2009, to delineate wetlands and waterbodies.  The surveys consisted of walk-over 

inspections of WGL to identify topographic, drainage, and vegetation features that would indicate the 

potential for wetland classification.  Examples of features that would indicate a potential wetland include, 

but are not limited to, inundation or obviously saturated soils, the presence of hydrophytic vegetation, 

observations of plant morphological adaptations to wet conditions, and sparsely vegetated concave 

surfaces.   
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Where potential wetlands were found, pairs of sample plots were established to document wetland 

boundaries.  One sample plot of each pair was located within the wetland community, and the second 

was located within the adjacent upland community. 

 

All wetlands were assigned a letter and number code based on the associated Project Area (e.g., “WGL-

W1”), where WGL refers to the site location and W1 correlates to wetland #1.  Wetlands and water bodies 

were tallied sequentially for each resource found (e.g., W1 and W2 denote wetlands, and S1 denotes a 

stream or water body). 

 

All sample plots were investigated according to the Routine On-Site Wetland Determination Method 

(Environmental Laboratory, 1987), which involves a detailed examination of the vegetation, soils, and 

hydrologic indicators.  The wetland scientists completed field data forms that follow the USACE Wetlands 

Delineation Manual format.  Specific methods for characterizing and evaluating the vegetation, soils, and 

hydrologic indicators within the plant communities are described below. 

 

Vegetation:  Dominant plant species in each major vegetation stratum (tree, sapling/shrub, 

and herbaceous) were identified within 10-meter radius sample plots.  The wetland indicator 

status of each species was assigned according to the National List of Plant Species that 

Occur in Wetlands: Region 1 (Reed, 1988).  Hydrophytic vegetation was determined to be 

present where more than 50 percent of the dominant species from all vegetation strata were 

classified as facultative (FAC), facultative wetland (FACW), or obligate wetland species 

(OBL).   

 

Soils:  A soil auger was used at each sample plot to extract a core sample to a depth of 18 

inches, or until rocky substrate resulted in auger refusal.  The soils were characterized by 

determining the color and texture of each soil horizon.  Soil matrix and mottle colors were 

identified.  Mineral soils were considered hydric if they exhibited a matrix chroma of 2 or less 

with mottles, or a matrix chroma of 1 or less without mottles in the horizon immediately below 

the A-horizon or 10 inches, whichever was less.  Additional indicators examined for 

determining presence of hydric soils included histic epipedons, sulfidic odors, aquic moisture 

regimes, and concretions. 

 

Hydrology: Each sample plot was examined for evidence of wetland hydrology.  Indicators of 

wetland hydrology included inundation, saturation in the upper 12 inches of the soil, 

hummocks, water marks on vegetation, drift lines, drainage patterns, oxidized root channels 

in the upper 12 inches, water-stained leaves, and the FAC-Neutral Test.  The presence of 

standing water or depth to soil saturation was recorded, when applicable. 
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Wetland boundaries were flagged and marked with the wetland code and consecutive flag numbers.  

Wetlands were photographed at a representative location, typically in the vicinity of the wetland sample 

plot.  Additional notes and sketches of the wetlands were recorded on wetland delineation data forms or 

in a field notebook.  Field data forms and photographic documentation are provided in Appendix A and B. 

 

Wetland borders were located using a Trimble, Inc. (Sunnyvale, CA) Pathfinder Pro XL Global Positioning 

System (“GPS”) receiver and GeoXH data logger.  Wetland boundary flags were surveyed according to 

Trimble, Inc. sub-meter accuracy standards.  Sub-meter accuracy was ensured at each wetland flag point 

through the collection of a minimum of 60 measurements, with a Precisional Dilution of Position (“PDOP”) 

no greater than 6.0.  Although uncommon, surveyed points that did not meet the sub-meter accuracy 

criterion due to restricted satellite reception caused by heavy vegetation or topography were identified as 

such in field log books.  

 

GPS data were differentially corrected using Pathfinder Office 3.0 software (Trimble Inc., Sunnyvale, CA) 

and commercial base station control points.  A geo-referenced wetland delineation boundary suitable for 

overlay onto Project maps and aerial photographs was created using ArcView (Environmental Systems 

Research Institute, Inc.; Redlands, CA) GIS mapping software. 

 

2.3 VEGETATION REFERENCE PLOTS 

Two vegetation reference plots were established within Wetland W2.  The purpose of these plots was to 

provide baseline vegetation data for use in tracking changes in vegetation post-restoration.  Because the 

vegetation within W2 was stratified, nested plots of multiple sizes were employed for the different strata.  

The observation plot sizes (radius from center) and target stratum were:  5 feet for herbaceous plants 

(including woody plant seedlings) and bryophytes; 15 feet for shrubs and saplings; and 30 feet for trees 

and vines.   

 

Soil borings were taken in both of the reference plots.  Soil profiles were examined for evidence of the 

development of hydric characteristics.  Data on color, structure, texture, and hydric soil indicators, by 

horizon, were noted on data sheets in standard soil log format.  The soil profile evaluated extended to 18 

inches below the surface, or to auger refusal.  The data collected at both of the reference plots are 

provided in Appendix C. 
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3.0  FUNCTIONAL ASSESSMENT METHODOLOGY 

The functional assessment was performed using the Wetland Functions and Values Descriptive Approach 

developed as part of the Highway Methodology by the New England District of the United States Army 

Corps of Engineers (USACE, 1995; De Santo and Flieger, 1995), hereafter referred to as the Highway 

Method.  The Highway Method uses subjective reasoning to conclude whether a wetland provides each 

of the eight functions and five values described in Table 1.  The Highway Method is more subjective and 

relies more on the professional judgement of the assessor than do some other functional assessment 

methodologies.  However, this rapid method of determining the occurrence of the specified functions and 

values within the evaluated wetland allows for direct comparison with other wetlands within the 

geographic boundary of the New England District (Bartoldus, 1999). 

 

Assessing the functions and values of a wetland using the Highway Method involves reviewing the 

physical and biological properties of the wetland using a separate list of “considerations/qualifiers” for 

each of the 13 functions and values in Table 1.  The standard list of considerations/qualifiers 

recommended by the authors of the Highway Method is presented in Appendix D.  Physical and biological 

data available from various reports, publications, and other printed sources and from a site visit 

performed by the assessor are used in the evaluation.  The assessor concludes the evaluation by 

deciding which of the 13 functions and values are present in the wetland (i.e., are performed or otherwise 

demonstrated by the wetland).  The assessor then determines which of the functions and values 

occurring in the wetland are principal functions performed by the wetland, meaning those functions that 

“are an important physical component of a wetland ecosystem (function only) and/or are considered of 

special value to society, from a local, regional, and/or national perspective” (USACE, 1995). 

 

The following functional assessment represents the professional judgement of the wetland scientists, 

following the Highway Method and using the lists of considerations/qualifiers recommended by the 

developers of the Highway Method.  The scientists delineated the subject wetlands on June 10, 2009.  

The purpose of the site visit was to determine the extent of the existing wetlands and to familiarize the 

scientists with the general character of the wetlands prior to performing the assessment.  Information from 

previous reports including the 2000 delineation (RAI, 2001) and a functional assessment conducted in 

2003 (TtNUS, 2003), were used to supplement the 2009 functional assessment. 
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4.0 DESCRIPTION OF WETLANDS AND WATERBODIES 

The resources that were identified during the delineation include an extensive forested wetland (WGL-

W2), a small, isolated wetland (WGL-W1), and a perennial stream known as the West Branch of French 

Stream.  Descriptions of each delineated resource at WGL are provided in the sections below.  These 

descriptions are based primarily on the wetland delineation, including data collected from the two 

vegetation reference plots, conducted by Tetra Tech on June 10, 2009.  Additional reports and published 

sources were used to supplement the delineation data, including a 2000 wetland delineation (RAI, 2001) 

and a desk-top functional assessment draft report created in 2003 (TtNUS, 2003a).  The resource 

delineation field forms from the 2009 field survey and the photographic record are provided in Appendix C 

and D, respectively. 

 

4.1 WETLAND WGL-W1 

Isolated Wetland WGL-W1 (W1) is approximately 0.10-acre in size and is located in a topographic 

depression in the northwestern part of the WGL (Figure 5).  Wetland W1 appears to be either an area of 

localized settlement in the landfill, an isolated area where landfill debris was not placed, or a stormwater 

catch basin handling surface runoff directed via culverts from upslope areas to the north and west.  In any 

case, it appears to have been created from construction of the landfill and is not a natural topographic 

feature.  A culvert is located in the northwest corner and likely drains from the road and parking lots to the 

north and west of W1.  The side-slopes surrounding the wetland are steeper than those abutting natural 

wetlands on NAS South Weymouth (TtNUS, 2003a).  Although spatially isolated from other surface water 

features, Wetland W1 may be connected hydrologically to wetland WGL-W2 via groundwater flow. 

 

Wetland W1 is classified as a palustrine forested wetland, broad-leaved deciduous (PFO1) using the 

USFWS classification system (Cowardin et al., 1979).  The wetland is dominated by a red maple (Acer 

rubrum) overstory comprising several red maple trees, with an understory dominated by glossy buckthorn 

(Frangula alnus); upland forest surrounds the wetland.  The herbaceous layer is sparse and dominated by 

soft rush (Juncus effusus), glossy buckthorn seedlings, and bristly dewberry (Rubus hispidus).   

 

At the time of the delineation, the soils in W1 were saturated at the surface.  The soil profile revealed a silt 

loam with low chroma (10YR 2/1 and 10YR 3/1) down to approximately 44 centimeters.  Oxidized root 

channels were observed between 10 and 25 centimeters with redoximorphic features (5YR 5/8) and a 

few, large inclusions (10YR 7/6) between 25 and 44 centimeters.  These soil profiles meet one or more of 

the field indicators for hydric soils in the Corps of Engineers Wetlands Delineation Manual (Environmental 

Laboratory, 1987) and Field Indicators for Identifying Hydric Soils in New England (NEHSTC, 2004).  The 



   
   

 4-2  

wetland is spatially isolated from other surface water features.  The surrounding area appears to have 

been historically disturbed by earth-moving and maintenance activities.   

 

4.2 WETLAND WGL-W2 

Wetland WGL-W2 (W2) is a large area of forested wetlands (approximately 30.3 acres) that extends into 

the southwestern section of the WGL (Figure 5).  It is classified as a palustrine forested wetland, broad-

leaved deciduous (PFO1) using the classification system developed by the United States Fish and 

Wildlife Service (USFWS) (Cowardin et al., 1979).  The wetland supports forest vegetation dominated by 

red maple.  Subdominant trees species include American ash (Fraxinus americana), slippery elm (Ulmus 

rubra), and swamp white oak (Quercus bicolor).  The forest vegetation includes a dense understory 

dominated by coastal sweetpepperbush (Clethra alnifolia), spicebush (Lindera benzoin) and glossy 

buckthorn.  Sub-dominant shrubs include willows (Salix sp.), multiflora rose (Rosa multiflora), highbush 

blueberry (Vaccinium corymbosum), meadowsweet (Spirea tomentosa), arrowwood (Viburnum 

recognitum), and poison ivy (Toxicodendron radicans) (TtNUS, 2003a).  The sparse herbaceous 

community includes seedlings of species found in the over- and understory as well as spotted jewelweed 

(Impatiens capensis), cinnamon fern (Osmunda cinnomomea), jack-in-the-pulpit (Arisaema triphyllum), 

and sphagnum moss (Sphagnum spp.). 

 

Soils in W2 are mapped as Freetown muck (SCS, 1990).  In the field, however, the soil profiles revealed 

a low-chroma (10YR 2/1 and 7.5YR 2.5/1) loam down to 58 centimeters.  These soil profiles meet one or 

more of the field indicators for hydric soils in the Corps of Engineers Wetlands Delineation Manual 

(Environmental Laboratory, 1987) and Field Indicators for Identifying Hydric Soils in New England 

(NEHSTC, 2004).  Indicators of wetland hydrology include soils that are saturated to the surface and 

large trees with very shallow root systems. 

 

Wetland W2 is not contiguous to the West Branch of French Stream or to any other streams at the WGL.  

However, W2 is hydrologically connected to the West Branch of French Stream downgradient from the 

WGL via an unnamed intermittent stream channel.  Upland forest, Navy roadways, internal property 

fences, upland fields, and runway areas border the wetland.  The wetland has historically been disturbed 

by ditching/channelization activities, road construction, maintenance activities, and utility installation.  The 

wetland is contiguous to other wetlands west of the NAS South Weymouth (RAI, 2001). 

 

4.3 WEST BRANCH OF FRENCH STREAM 

The West Branch of French Stream is a perennial stream channel bordered by steep banks where it runs 

adjacent to the WGL, running north to south along the eastern boundary of the WGL.  This channel is 

classified as a Riverine Lower Perennial (R2) feature under the USFWS classification system.  It 
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originates near the northwestern corner of NAS South Weymouth, merges with other headwaters in the 

southwestern part of the Base, and flows as French Stream south of the NAS South Weymouth.  French 

Stream ultimately flows into the Indian Head River, which becomes the North River prior to discharging 

into Massachusetts Bay at Scituate (U.S. Navy, 1999). 

 

Upland forest, Navy roadways, internal property fences, upland fields, and runway areas border West 

Branch of French Stream.  Where it adjoins WGL, the channel substrate is comprised primarily by 

cobble/gravel and sand and contains high levels of iron precipitate.  The water depth ranges from 6–12 

inches and the canopy cover over the channel is 75–100%.  Vegetation species observed along the creek 

include woody stems such as red maple, gray birch (Betula populifolia), red oak (Quercus rubra), and 

white ash (Fraxinus americana), and herbaceous species such as meadowsweet (Spiraea alba), spotted 

jewelweed, foxtail sedge (Carex vulpinoidea), goldenrods (Solidago spp.), and the invasive liana oriental 

bittersweet (Celastrus orbiculatus). 
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           5.0 FUNCTIONAL ASSESSMENT RESULTS AND DISCUSSION 

The following sections present the functional assessment for Wetland W1 (Section 5.1) and W2 (Section 

5.2).  Completed Wetland Function-Value Evaluation Forms developed using the Highway Methodology 

are provided in Appendix E.  The West Branch of French Stream is highly channelized and does not 

support wetlands in the vicinity of the WGL, and therefore is not assessed as such.  However, its 

functional properties are briefly discussed in Section 5.3. 

 

5.1 WGL – W1 (WETLAND FUNCTION-VALUE EVALUATION FORM #1) 

Wetland W1 is too small (estimated size 0.10 acre) to play a substantial role in groundwater 

recharge/discharge, nutrient removal, production export, and wildlife habitat even though it possesses 

physical/biological characteristics potentially conducive to these functions.  Although Wetland W1 

appears to be a unique, manmade feature, its steep sides, lack of outlet, and culvert inflow indicate that it 

acts (or was intended to act) as a catch basin.  Catch basins are strategically placed depressions that are 

designed to receive and retain floodwater, usually from areas with an impermeable surface, for the 

purpose of reducing damage caused by floodwater and allowing sediments and other particulates to 

settle out.  As such, floodflow alteration and sediment retention were considered principal functions of 

W1.  Because it lacks open water or surface connections to open water habitat, Wetland W1 does not 

provide fish or shellfish habitat and does not have the ability to play a role in sediment/shoreline 

stabilization.  Its artificial origin within or adjacent to a landfill makes educational/scientific value and 

uniqueness/heritage value low.  Its artificially steep sides and location within a landfill makes its aesthetic 

properties (visual quality) poor and preclude recreational use.  It does not likely provide habitat for 

threatened or endangered species. 

 

Groundwater Recharge/Discharge (Occurrence-Yes; Principal-No):  This function refers to the ability 

of a wetland to serve as a point of groundwater recharge and/or discharge. Its intent is to elucidate the 

connection between the evaluated wetland and aquifer, regardless of the size or importance of either.  

Wetlands in the upper parts of watersheds can play a role in groundwater recharge (Adamus et al., 1991). 

Wetland W1 is too small to be of significant importance, however its high position in the watershed and 

lack of outlet indicate that it likely contributes, albeit a small amount, to the headwaters of French Stream.  

French Stream reportedly recharges off-site aquifers used for public water supply by towns in the south 

coastal basin (U. S. Navy, 1999).   

 

Floodflow Alteration (Occurrence-Yes; Principal-Yes):  This function refers to the ability of the wetland 

to attenuate floodwater by retaining it for prolonged periods following precipitation events and the 

releasing the water gradually.  This function is best served in watersheds containing high proportions of 
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impermeable surfaces where overland flow is greater due to decreased infiltration.  Isolated wetlands in 

the upper parts of watersheds can play a role in floodflow alteration (Adamus et al., 1991).  Runoff from 

uplands upgradient of the WGL would not likely be intercepted by a single small depression such as W1.  

However, runoff that originates in the developed uplands to the northeast of WGL is directed into W1 via 

a culvert.  Therefore, it is likely that this small wetland receives an abundant amount of stormwater runoff 

following a precipitation event.  Flood-flow alteration is therefore considered a principal function of this 

resource. 

 

Fish and Shellfish Habitat (Occurrence-No; Principal-No):   This function captures the ability of 

seasonal or permanent waterbodies associated with the evaluated wetland to effectively provide habitat 

for fish and shellfish species.  Wetland W1’s small size and lack of surface connections to open water 

habitat suggest that the wetland has little or no value as aquatic habitat, despite the fact that the wetland 

could contain several inches of standing water for extended periods of time. 

 

Sediment/Toxicant Retention (Occurrence-Yes; Principal-Yes):  This function refers to the ability of a 

wetland to efficiently retain sediments, toxicants, and/or pathogens in runoff water from surrounding 

uplands or upstream eroding wetland areas, thereby causing degradation of water quality.  Wetland W1 

likely serves to trap some surface water runoff from the WGL, preventing runoff and any associated 

contaminants from these areas from reaching the higher quality Wetland W2.  However, the wetland’s 

small size suggests that any such effect is minimal.  Runoff from the upland areas to the northeast of 

WGL is directed into W1 via a culvert.  This stormwater runoff originates from developed land with a 

relatively high percentage of impervious surfaces, and is likely to be laden with sediments and 

contaminants that are associated with urban runoff.  For these reasons, sediment/toxicant retention is 

considered to be a principal function of W1. 

  

Nutrient Removal (Occurrence-Yes; Principal-No):  This function refers to the ability of a wetland to 

retain nutrients such as nitrogen and phosphorus, which are transported by runoff water from surrounding 

uplands or wetlands, and the efficiency of the wetland to then transform these nutrients into other forms 

or trophic levels.  Wetlands that possess a high potential of performing this function are able to prevent 

the negative effects of nutrients entering aquifers or surface waterbodies.  Although the area in the vicinity 

contributes runoff to Wetland W1, this area does not contain agriculture, golf courses, manicured lawns, 

or other land uses that are usually associated with concentrated levels of nutrients. 

 

Production Export (Occurrence-Yes; Principal-No):  This function refers to the ability of the wetland to 

provide food or usable products for humans or other living organisms.  Several species of vegetation that 

are found in W1 provide forage for various species of animals.  However, the sparse vegetation that was 

observed within W1 indicates a relative dearth of organic carbon production in the form of twigs, leaves, 
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and other detritus that could be exported via surface water or direct removal by foraging animals.  

Additionally, Wetland W1 completely lacks associated surface water for production export.  For these 

reasons production export is not a principle function of Wetland W1.  

 

Sediment/Shoreline Stabilization (Occurrence-No; Principal-No):  This function evaluates the 

effectiveness of the wetland to stabilize stream banks and shorelines against erosion.  Wetland W1 is not 

associated with open water and therefore does not have to opportunity to perform this function. 

 

Wildlife Habitat (Occurrence-Yes; Principal-No):  This function refers to the ability of the wetland to 

provide habitat for various types of faunal species, including resident and/or migrating, that are often 

associated with wetlands.  The small size of the forested wetland habitat provided by Wetland W1 

provides only minimal opportunity for species favoring such habitat.  However, Wetland W1 contains 

certain features that could benefit upland wildlife such as areas containing surface water that could 

provide a drinking water source and vegetation that provide forage and cover.  For example, bristly 

dewberry (Rubus hispidus) belongs to a group of plants, the blackberries, which are considered to be one 

of the most important summer foods for wildlife.  The fleshy, carbohydrate and vitamin rich fruits of this 

genus provide important forage for numerous bird species including gray catbirds (Dumetella 

carolinensis), cardinals (Cardinalis cardinalis), pine grosbeak (Pinicola enucleator), American robins 

(Turdus migratorius), brown thrashers (Toxostoma rufum), thrushes (Catharus spp.), and towhees (Pipilo 

erythrophthalmus) (Martin et. al, 1961).  Blackberry fruit are consumed by mammals such as raccoons 

(Procyon lotor), chipmunks (Tamias striatus), and squirrels (Sciurus carolinensis and others), and other 

rodents.   In addition to being browsed upon by white-tailed deer (Odocoileus virginianus) and rabbits 

(Sylvilagus spp.), the leaves and stems provide valuable cover for wildlife.  Sedges (Carex spp.) are also 

of value to wildlife.  The seeds are eaten by many species including ruffed grouse (Bonasa umbellus), 

and songbirds such as tree sparrows (Spizella arborea) (Martin et. al, 1961).  Sedge seeds are also a 

major component of the diet of ruffed grouse chicks in the northeast and the sedge plants themselves 

provide cover for small mammals.  Although Wetland W1 contains these plant species, the vegetation 

cover overall is quite sparse and therefore production export is not a principal function of W1. 

 

Although this wetland could retain standing water for an extended period during particularly wet 

conditions, it is not likely that it does so in normal years.  In order for a wetland to provide habitat for 

breeding amphibians, it must have standing water during the spring breeding period and retain the water 

long enough for the amphibian larvae to emerged from their egg masses and develop into terrestrial or 

semi-terrestrial adults that are able to leave the pool.  Tetra Tech biologists conducted the wetland 

delineation in early June and observed no indication of standing water that would be expected to be 

present during a normal to wet year during the amphibian breeding season.  Therefore, it is not likely that 

Wetland W1 retains water long enough in most years to provide amphibian breeding habitat.  Due to the 
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small size of W1, paucity of vegetated cover, and absence of standing water, wildlife habitat is not 

considered to be a principal function of Wetland W1.  

    

Recreation (Occurrence-No; Principal-No):  This value refers to the suitability of the wetland to provide 

both consumptive and non-consumptive recreational opportunities such as hiking, canoeing, boating, 

fishing, and hunting.  The small size of Wetland W1 makes it of little recreational consequence.  In 

addition, the steep side slopes pose a potential injury risk to persons approaching the wetland.  If 

adjoining areas were developed for recreation, the developers may want to consider fencing off W1 as 

many catch basins often are. 

 
Educational/Scientific Value (Occurrence-No; Principal-No):  This value refers to the appropriateness 

of the wetland for use in scientific research or as an “outdoor classroom”.  Although some small, isolated 

wetlands such as vernal pools are of educational and scientific interest, the artificial origin and artificially 

steep side slopes around Wetland W1 make it of little scientific interest. 

 
Uniqueness/Heritage (Occurrence-No; Principal-No):  This value considers the suitability of the 

wetland to provide special values such as use of wetlands for aesthetic enjoyment, open space, 

preservation of rare or endemic species, protection of archaeologically or geologically unique features, 

maintenance of historic sites, and a number of other primarily intangible uses.  These functions are 

considered valuable attributes to aspects of public health, recreation, and habitat diversity.   Although 

some small, isolated wetlands such as vernal pools can be unique natural features that are of high value 

to a region’s natural heritage, the artificial origin and artificially steep side slopes around Wetland W1 

preclude any such significance. 

 

Visual Quality/Aesthetics (Occurrence-No; Principal-No):  This value refers to the visual quality or 

usefulness of the wetland.  Wetland W1 is located in an area of rough and irregular surface soils 

originating from landfill activity.  Although aesthetic appreciation is highly subjective, few would interpret 

the appearance of Wetland W1 and its immediate surroundings as a visually pleasing natural area. 

 

Endangered Species Habitat (Occurrence-No; Principal-No):  This value refers to the ability of the 

wetland to provide habitat suitable for supporting threatened or endangered species.  The Massachusetts 

Natural Heritage and Endangered Species Program stated in 1998 that they do not have any records of 

State-protected rare plants or animals on NAS South Weymouth (Campbell, 1998).  In addition to the fact 

that Wetland W1 is of artificial origin and does not possess physical characteristics resembling natural 

wetlands, red maple swamps are the most common forested wetland in Massachusetts and many of the 

threatened or endangered species that are associated with these systems are found in calcium-rich 
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variants (Swain and Kearsley, 2001).  These characteristics suggest that the future discovery of protected 

species in the wetland is unlikely. 

 
5.2 WGL-W2 (WETLAND FUNCTION-VALUE EVALUATION FORM #2) 

Information reviewed for the functional assessment suggests that the principal functions and values of 

Wetland W2 include groundwater recharge/discharge, floodflow alteration, sediment/toxicant retention, 

and wildlife habitat.  The information also suggests that Wetland W2 might also play at least a minor role 

with respect to the following additional functions and values: groundwater recharge/discharge, nutrient 

removal, production export, uniqueness/heritage, and visual quality/aesthetics.  The information suggests 

that Wetland W2 does not likely contribute substantially to fish and shellfish habitat, sediment/shoreline 

stabilization, recreation, education/scientific value, or endangered species habitat. 

 
Groundwater Recharge/Discharge (Occurrence-Yes; Principal-Yes): This function refers to the ability 

of a wetland to serve as a point of groundwater recharge and/or discharge. Its intent is to elucidate the 

connection between the evaluated wetland and aquifers.  Wetland W2 appears to serve both as a point 

where groundwater discharges to the headwaters of French Stream and as a point that collects runoff 

from upslope urban areas and allows it to infiltrate to groundwater.  Wetland W2 is one of several 

wetlands that likely contribute surface flow to the headwaters of French Stream, which reportedly 

recharges off-site aquifers used for public water supply by towns in the south coastal basin (U. S. Navy, 

1999).  Wetland W2 lacks a defined inlet, but receives surface and possibly shallow subsurface flow from 

the area upslope.  Although no outlet was observed during the 2009 field assessment, WGL-W2 

reportedly possesses a constricted, intermittent outlet that discharges into the West Branch of French 

Stream down-gradient from the WGL (RAI, 2001; TtNUS, 2003).  Due to its position in the landscape, it is 

probable that W2 serves as a recharge area as well as a discharge point for groundwater.   

 

The relationship between Wetland W2 and other NAS South Weymouth wetlands and regional 

groundwater is not well understood but could be important.  According to the South Shore Tri-Town 

Development Corporation, the aquifer associated with French Stream is recognized as having a limited 

recharge area that could limit future withdrawals of water for new development (SSTTDC, 2001).  The 

aquifers under NAS South Weymouth have not been used in the past to supply water to the NAS South 

Weymouth.  However, town water systems are presently operating close to or above their “safe yields,” 

and development of groundwater sources under the NAS South Weymouth could be necessary to 

support the planned redevelopment (DCG, 2000).  Therefore, it is recognized that Wetland W2 could play 

a role in regulating the quantity and quality of regional groundwater, but this role is not completely 

defined.  Despite this lack of understanding, the evidence suggests that groundwater recharge/discharge 

may be a principal function for Wetland W2. 
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Floodflow Alteration (Occurrence-Yes; Principal-Yes): Large wetlands that are located in the upper 

parts of watersheds containing a high proportion of impervious surfaces, that have no surface outlets or a 

constricted outlet, have dense woody vegetation, and have thick porous soils are generally regarded as 

having the greatest potential to reduce floodflows (Hayes et al., 2000; Adamus et al., 1991).  Wetland W2 

is a roughly 30-acre (large) wetland (RAI, 2001) located in the upper part of a predominantly 

urban/suburban watershed that contributes flow to French Stream and ultimately to the Indian Head River 

(U. S. Navy, 1999).  The watershed contains many impervious surfaces, including the NAS South 

Weymouth runways and extensive off-base suburban development, much of it constructed without 

modern stormwater management facilities.  The only outlet to Wetland W2 is an intermittent stream 

channel (RAI, 2001), which can be considered “constricted.”  It is therefore concluded that floodflow 

alteration is a principal function of Wetland W2. 

 

Fish and Shellfish Habitat (Occurrence-No; Principal-No): This function aims to capture the ability of 

seasonal or permanent waterbodies associated with the evaluated wetland to effectively provide habitat 

for fish and shellfish species.  Wetland W2 lacks open water capable of providing habitat for fish (RAI, 

2001; TtNUS, 2003a).  The only surface connection between French Stream and Wetland W2 is an 

intermittent channel (RAI, 2001).  Therefore, fish are not likely able to access the wetland even at times of 

high water levels. 

 

Sediment/Toxicant Retention (Occurrence-Yes; Principal-Yes):  This function refers to the ability of a 

wetland to efficiently retain sediments, toxicants, and/or pathogens in runoff water from surrounding 

uplands or upstream eroding wetland areas, thereby reducing degradation of water quality.   In addition to 

the WGL, Wetland W2 is bordered to the northeast by the United States Coast Guard (USCG) South 

Weymouth Buoy Depot (Figure 5).  Current and former operations at the Buoy Depot include buoy 

rehabilitation (sandblasting, welding, painting, and electrical wiring); minor vehicle and equipment 

maintenance; waste (steel shot blast residue, waste oils, and paint-related waste) and fuel storage; and 

administrative uses (EA, 2000; TtNUS, 2003).  The USCG recently performed a remedial investigation of 

the Buoy Depot.  A Tier I ecological risk assessment performed as part of the remedial investigation 

concluded that soil and sediment concentrations of lead and certain other metals potentially posed a 

significant risk to ecological receptors (EA, 2000; TtNUS, 2003).  The dense wetland vegetation is 

capable of slowing entering runoff, thereby encouraging suspended sediments and toxicants to settle into 

the soil rather than be carried into French Stream.  The dense vegetation in Wetland W2 adjoining the 

WGL and the Buoy Depot has likely helped to slow the outward migration of chemical contaminants from 

both sources.  Therefore, it is concluded that sediment/toxicant retention is a principal function of Wetland 

W2. 
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Nutrient Removal (Occurrence-Yes; Principal-No):  This function refers to the ability of a wetland to 

retain nutrients that are transported by runoff water from surrounding uplands or wetlands and the 

efficiency of the wetland to then transform these nutrients into other forms or trophic levels.  Wetlands 

that possess a high potential of performing this function are able to prevent the negative effects of 

nutrients entering aquifers or surface waterbodies.  The dense vegetation prevalent throughout Wetland 

W2 is capable of serving as a sink for nutrients, such as nitrogen and phosphorus, carried by runoff.  

However, due to the absence of agriculture, golf courses, extensive manicured lawns, or other land uses 

that are commonly associated with nutrient–rich runoff, the opportunity to perform this function is lacking 

and therefore is not considered a principal function. 

 

Production Export (Occurrence-Yes; Principal-No):  This function refers to the ability of the wetland to 

provide food or usable products for humans or other living organisms.  Several species of plants provide 

forage for wildlife and are consumed directly by these species.  In addition, the dense vegetation 

throughout Wetland W2 would be expected to regularly shed leaves, twigs, fruits, and other detritus that 

contribute organic carbon to surface water that flows downgradient into aquatic habitats.  This carbon 

contribution supports both the downstream aquatic food chain and the local terrestrial food chain.  

However, the benefits of production export requires surface connections from the wetland to 

downgradient aquatic habitats (Hayes et al., 2000; Adamus et al, 1991).  The fact that Wetland W2 is 

connected to French Stream by an intermittent and constricted outlet reduces its ability to export 

materials. 

 

Sediment/Shoreline Stabilization (Occurrence-No; Principal-No):  This function evaluates the 

effectiveness of the wetland to stabilize stream banks and shorelines against erosion.  Wetland W2 is not 

associated with open water, and is only connected to surface water (West Branch of French Stream) by 

an intermittent channel (RAI, 2001).  There is no known direct connection between French’s Stream and 

Wetland W2 within or directly adjacent to the assessed project boundary.  Therefore, Wetland W2 does 

not have the opportunity to perform this function.   

 

Wildlife Habitat (Occurrence-Yes; Principal-Yes):  This function refers to the ability of the wetland to 

provide habitat for various types of faunal species that are often associated with wetlands.  This function 

considers both resident and/or migrating species.  The airfield and perimeter areas of NAS South 

Weymouth contain more than 1,000 acres of open space that serve as an island for terrestrial wildlife 

habitat surrounded by relatively dense urban and suburban development.  Wetland W2 is part of a broad 

linear strip of upland and wetland forest that separate the airfield to the east, from dense development to 

the west associated with the State Route 18 corridor.  This corridor is one of the last remaining 

continuous forest parcels in the area, and therefore is considered to be important habitat. 
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Wetland W2 contains an abundance of wildlife forage species.  Red maple, a native tree species that is 

dominant throughout Wetland W2, is one example.  The seeds, sap, and buds from red maple provide 

food for the bobwhite (Colinus virginianus), yellow-bellied sapsucker (Sphyrapicus varius), cardinals, pine 

and evening grosbeaks (Coccothraustes vespertinus), various species of waterbirds, squirrels, and 

chipmunks.  Twigs and foliage from red maple provide food for white-tail deer.  Red maple trees also 

provide cover and nesting for the American robin, prairie warbler, and American goldfinch (Thunhorst, 

1993; Martin et al., 1961).  The reddish fruit of spicebush (Lindera benzoin) that contains a single large 

seed is a favorite of woodthrush and veery and also consumed by other thrushes.  The small fleshy fruits 

of glossy buckthorn, which is dominant in the shrub layer, are of value as a food source for some 

songbirds and mammals (Martin et al., 1961).  However, glossy buckthorn is an introduced, invasive plant 

that chokes out native vegetation of greater wildlife value in forested wetlands in New England (Nature 

Conservancy, 2001; Maine Natural Areas Program, Undated).  The abundance of glossy buckthorn in the 

shrub layer is a net detriment to the wildlife value of Wetland W2.   

 

No standing water was observed within Wetland W2 during assessment activities which were conducted 

during the normal amphibian breeding season.  Therefore, it is unlikely that Wetland W2 retains water 

long enough in most years to provide amphibian breeding habitat.  Despite the presence of the invasive 

glossy buckthorn shrub species and the apparent absence of amphibian breeding habitat, Wetland W2 

contains abundant wildlife habitat, and is considered a principal function of this wetland.  

 

Recreation (Occurrence-No; Principal-No):  This value refers to the suitability of the wetland to provide 

both consumptive and non-consumptive recreational opportunities such as hiking, canoeing, boating, 

fishing, and hunting.  In its present condition and that of the surrounding land use, the wetland is not 

suitable for recreation.  Wetland W2 does not possess a trail system and the area is not suitable for 

hunting or fishing.  However, if the surrounding land uses were to improve, the potential value of the W2 

wetland as a recreation area would improve. 

 

Educational/Scientific Value (Occurrence-No Principal-No):  This value refers to the appropriateness 

of the wetland for use in scientific research or as an “outdoor classroom”.  Wetland W2 is located in a 

suburban setting proximate to several local schools and, once the reuse plan is implemented, will be part 

of a preserved natural area open to the public.    However, the history of past disturbances to the wetland 

and surroundings, and the prevalence of an invasive shrub (glossy buckthorn) reduce the potential value 

of the wetland for scientific study and research. 

 

Uniqueness/Heritage (Occurrence-Yes; Principal-No):  This value considers the suitability of the 

wetland to provide special values such as use of wetlands for aesthetic enjoyment, open space, 

preservation of rare or endemic species, protection of archaeologically or geologically unique features, 
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maintenance of historic sites, and a number of other primarily intangible uses.  These functions are 

considered valuable attributes to aspects of public health, recreation, and habitat diversity.   NAS South 

Weymouth represents one of the largest remaining tracts of undeveloped land in a predominantly 

suburban landscape within 20 miles of Boston, a major metropolitan center.  Large forested wetlands on 

NAS South Weymouth, such as Wetland W2, represent some of the last intact forested wetlands in the 

local region that have not been destroyed or fragmented by development.  However, the setting of 

Wetland W2 has been degraded by construction of the WGL, the Buoy Depot, the railroad to the west, 

and the NAS South Weymouth airfield to the east.  Additionally, the presence of a non-native invasive 

plant species, glossy buckthorn, reduces its scientific and intrinsic value as a regionally exemplary 

wetland.  Although Wetland W2 is a unique feature in the landscape and provides uniqueness/heritage 

value, it is not considered a principal value. 

 

Visual Quality/Aesthetics (Occurrence-Yes; Principal-No):  This value refers to the visual quality or 

usefulness of the wetland.  Naturally vegetated wetlands provide aesthetically pleasing natural scenery 

that contrasts with, and provides visual relief from, urban landscape features.  Urban wetlands are 

generally viewed by larger numbers of people than wetlands in rural or wilderness settings.  Wetland W2 

is presently located within a fenced portion of NAS South Weymouth that is not accessible to the public 

and not highly visible from public places (TtNUS, 2003).  In addition, the setting of Wetland W2 has been 

degraded by the surrounding land uses, in particular by construction of the WGL, which was constructed 

in part within the historical boundary of this wetland.  It is for these reasons that visual quality is not 

considered a principal value of this wetland. 

 

Endangered Species Habitat (Occurrence-No; Principal-No):  This value refers to the ability of the 

wetland to provide habitat suitable for supporting threatened or endangered species.  The Massachusetts 

Natural Heritage and Endangered Species Program stated in 1998 that they do not have any records of 

State-protected rare plants or animals on NAS South Weymouth (Campbell, 1998).  The history of 

physical disturbance to Wetland W2 and its adjoining uplands and the abundance of an invasive plant 

species suggests that the future discovery of protected species in the wetland is unlikely.  However, two 

turtle species recognized as Massachusetts Species of Special Concern have been observed in forested 

wetlands near the WGL and have been the subject of recent investigations.  These include the spotted 

turtle (Clemmys guttata) and the Eastern box turtle (Terrapene carolina) (ENSR, 2001).  The results of 

these surveys indicate there were no observations of spotted turtles or Eastern box turtles in W2 (NAI 

2004). Note that the spotted turtle was delisted as a Species of Special Concern in 2006.  The northern 

harrier, which is listed as threatened under the Massachusetts Endangered Species Act, has been 

reportedly observed hover-hunting in the vicinity of the WGL (TtNUS, 2002).  But it is unlikely that this 

species, which hunts over a large range, visits the wetland on more than a transient basis. 
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5.3 WEST BRANCH OF FRENCH STREAM CHANNEL 

The section of the channel of the West Branch French Stream immediately east of the WGL does not 

support wetlands and does not adjoin any wetlands.  Therefore, it cannot be evaluated as a wetland even 

though it does display some of the functions and values of wetlands.  Because it lacks substantial 

emergent vegetation, the channel does not substantially contribute to functions related to the ability of 

vegetation to slow, detain, and alter the quality of surface water (groundwater recharge/discharge, 

floodflow alteration, sediment/toxicant retention, nutrient removal, or sediment/shoreline stabilization).  As 

a small perennial headwater stream, the channel likely provides habitat for benthic macroinvertebrates 

and small fish, and likely exports (production export) these items to downstream aquatic food chains such 

as those in the Indian Head River and North River.  Terrestrial wildlife inhabiting the vegetated uplands on 

and near the WGL likely use the stream channel as a drinking water source and, perhaps, as a source of 

fish and insect prey.  Depending on the future development surrounding this stream, the channel could be 

of some value as recreation or as an educational/scientific resource, and it could contribute favorably to 

the aesthetics of the landscape once development proceeds.  However, the channel was  artificially 

straightened during construction of the airfield and therefore does not likely possess the 

uniqueness/heritage value typical of most natural streams.  No known threatened or endangered species 

inhabit the stream channel and surrounding area associated with the West Branch of French Stream. 
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6.0  POTENTIAL FUNCTION-VALUE IMPACTS AND MITIGATION 
RECOMMENDATIONS 

The potential impacts to wetland functions and values from the proposed remediation of the WGL and the 

potential benefits from the proposed mitigation are discussed below.  The internal draft preliminary design 

report for WGL (TtNUS, 2003b) was used to evaluate the impact of the proposed mitigation to the 

wetlands.   

 

6.1 PROPOSED ACTIVITIES IN WETLANDS 

As initially conceptualized (TtNUS, 2003b), approximately 0.65 acres of Wetland W2 immediately 

adjoining the western edge of the WGL would be subject to shallow excavation to remove landfill waste 

and contaminated soil.  The depth of excavation would be approximately 3 feet and the volume of 

excavation would be approximately 3,146 cubic yards (yd3).  The excavated material would be placed 

(consolidated) onto uplands comprising the top of the landfill.  A low permeability soil cap would then be 

constructed over the entire landfill, including the consolidated material.  Approximately 0.63 acre of the 

excavated area within Wetland W2 would then be filled with clean fill and topsoil to restore the original 

grade to allow for wetland restoration.  The cap would be constructed to allow for the expansion of 

Wetland W2 by approximately 0.06 acre at the same elevation as other areas near the edge of the 

wetland.  The restored and expanded wetland area (0.69 acre) would then be seeded with indigenous 

wetland plants.  The resulting boundaries of Wetland W2 would only be slightly changed.  The net area of 

Wetland W2 would be expanded by approximately 0.04 acre. 

 

Wetland W1 (0.1 acres) will be permanently filled and covered by the landfill cap.  Restoration of Wetland 

W1 as a depression within the landfill cap is not practicable.  However, counting the net expansion of 

Wetland W2 by 0.04 acre and the complete loss of the 0.1 acre Wetland W1, there will be a net loss of 

wetlands at the WGL of 0.6 acres. 

 

6.2 PROPOSED MITIGATION 

The restored and expanded area in Wetland W2 would be filled with clean soil obtained from local 

sources to restore the disturbed area to preexcavation elevations.  The upper 6-inches of fill would 

consist of clean topsoil.  The soil surface would be appropriately limed, fertilized, and disked/harrowed to 

create a suitable seedbed.  A wetland seed mixture consisting of regionally indigenous non-invasive 

wetland plants suited to site hydrology would be hand-seeded or hydroseeded over the restored wetland 

area.  The timing of the seeding would be adjusted to coincide with optimal growing conditions.  The 
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seeding would be monitored for successful germination and growth, and pre-grown, bare-root, or potted 

plants would be planted in any areas where successful seeding is not possible. 

 

It is expected that regionally indigenous trees and shrubs would establish through natural succession.  

Red maple is presently dominant throughout Wetland W2, and the unimpacted areas of Wetland W2 

would provide a substantial red maple seed source immediately adjoining the restored area.  Red maple 

seed germinates readily on bare, wet soils (Walters and Yawney, 2003) and is fast growing once 

established.  One source reports seedlings growing 10 to 12 feet in 5 years (Dirr, 1998), and another 

source reports trees growing 18 to 25 feet in 10 years (Thunhorst, 1993).  Red maple is generally 

considered to readily establish in wet soils via natural succession and its ability to do so is, in fact, 

regarded by some sources as a threat to the reestablishment of other bottomland trees in cleared areas 

(Eyre, 1980).  It is expected that after red maple establishes and resumes dominance in the restored 

wetlands, the woody understory and herbaceous groundcover typical of natural red maple forests would 

be reestablished in the shade. 

 

6.3 EXPECTED LOSSES AND GAINS OF WETLAND FUNCTIONS AND VALUES 

Table 2 summarizes the losses of wetland functions and values resulting from the remediation of the 

WGL.  Excavation in Wetland W2 will result in the loss of approximately 0.65 acre of wetland performing 

the following functions and values: groundwater recharge/discharge (principal), floodflow alteration 

(principal), sediment/toxicant retention (principal), nutrient removal, production export, wildlife habitat 

(principal), educational/scientific value, uniqueness/heritage, and visual quality/aesthetics.  The proposed 

restoration and expansion work at Wetland W2 will ultimately restore 0.63 acre of the impacted wetlands 

and expand Wetland W2 to include 0.06 acre of additional wetlands performing the same functions and 

values.  The net expansion of Wetland W2 by 0.04 acre will offset some of the unavoidable permanent 

loss of Isolated Wetland W1.  Table 2 demonstrates that all functions except for sediment/toxicant 

retention, will experience no net loss, and many functions will experience a net gain, as a result of the 

planned work.  If the surface water runoff that is currently directed via culverts into Wetland W1 is 

rerouted into Wetland W2, the minor loss of sediment/toxicant retention function that is currently 

performed by Wetland W1 would likely be absorbed by the much larger Wetland W2 system without 

substantial negative impacts on the wetland. 

 

Those functions and values not dependent on dense and/or mature vegetation would be regained 

immediately, while functions and values dependent on mature woody vegetation would be regained 

progressively over a 20- to 30-year period as seeded vegetation matures and natural forest vegetation 

returns via natural succession. 
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It is noted that the remedial design assumptions used in compiling Table 2 are only preliminary and are 

subject to change once the design is finalized.  Furthermore, the analysis presented in Table 2 is 

simplistic in that it only quantifies losses and gains in terms of wetland area possessing the functions and 

values under consideration.  It does not acknowledge that the losses to Wetland W2 would be limited to 

the outer (drier) edge of the wetland fringe rather than the interior.  For many functions and values (e.g., 

wildlife habitat, visual quality/aesthetics, production export), loss of wetland acreage at the outer edge is 

less severe than loss of the same acreage in the interior, especially where the wetland adjoins open 

water.  However, Table 2 still effectively demonstrates that implementation of a remedy that is at least 

conceptually similar to what is presently contemplated would not likely result in a significant net loss of 

wetland values or functions. 
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TABLE 1 
 

COMMON FUNCTIONS AND VALUES OF WETLANDS 
WETLAND AND WATER RESOURCES DELINEATION AND FUNCTIONAL ASSESSMENT 

WEST GATE LANDFILL 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

 
FUNCTIONS 

Groundwater 
Recharge/ 
Discharge 

Considers the potential for a wetland to serve as a groundwater recharge or discharge 
area (or both).  Reflects the fundamental interaction between wetlands and aquifers, 
regardless of the size or importance of either. 

Floodflow 
Alteration 

Considers the effectiveness of the wetland in reducing flood damage by water retention 
for prolonged periods following precipitation events.  Adds to the stability of the wetland 
ecological system or its buffering characteristics and provides social and economic value 
relative to erosion and flood control. 

Fish and 
Shellfish Habitat 

Represents the effectiveness of seasonal or permanent water courses associated with the 
wetland in question as fish and shellfish habitat. 

Sediment/ 
Toxicant 
Retention 

Considers the ability of a wetland to reduce or prevent degradation of water quality.  
Relates to the effectiveness of the wetland as a trap for sediments, toxicants, or 
pathogens in runoff water from surrounding uplands or upstream eroding areas. 

Nutrient Removal Represents the effectiveness of the wetland in trapping nutrients in runoff water from 
surrounding uplands or contiguous wetlands and the ability of the wetland to convert 
these nutrients into other chemical forms or trophic levels.  One element is the ability of 
the wetland to prevent ill effects from nutrients entering aquifers or surface waters such as 
ponds, lakes, streams, rivers, and estuaries. 

Production 
Export 

Represents the effectiveness of the wetland in producing food or usable products for man 
and other living organisms. 

Sediment/ 
Shoreline 
Stabilization 

Represents the effectiveness of a wetland in stabilizing stream banks and shorelines 
against erosion. 

Wildlife Habitat Represents the effectiveness of the wetland as habitat for various types and populations 
of animals typically associated with wetlands and the wetland edge.  Also represents the 
use of the wetland as habitat for migrating species and species dependent on the wetland 
at some time in their life cycles. 

VALUES 
Recreation Represents the suitability of the wetland and associated water courses in providing 

recreational opportunities such as canoeing, boating, fishing, hunting, and other active or 
passive activities. 

Educational/ 
Scientific Value 

Considers the suitability of the wetland as a site for an “outdoor classroom” or as a 
location for scientific study or research. 

Uniqueness/ 
Heritage 

Considers certain special characteristics of the wetland or its associated water bodies.  
These may include archaeological sites, critical habitat, overall health and appearance, 
role in the ecological system of the area, or relative importance as a typical wetland class 
for its geographic region. 

Visual Quality/ 
Aesthetics 

Represents the visual and aesthetic quality or usefulness of the wetland. 

Endangered 
Species Habitat 

Represents the suitability of the wetland in supporting species whose survival has been 
officially acknowledged as being threatened or endangered. 

Sources: De Santo and Flieger, 1995. 
     USACE, 1995 
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TABLE 2 
 

WETLAND FUNCTION-VALUE IMPACT SUMMARY TABLE 
SITE 1 - WEST GATE LANDFILL 

NAVAL AIR STATION SOUTH WEYMOUTH 
WEYMOUTH, MASSACHUSETTS 

 
Function or Value Excavate in 

Wetland W2 
(acres) 

Restore/ 
Expand 

Wetland W2 
(acres) 

Fill and Cover 
Wetland W1 

(acres) 

Net 
Change 
(acres) 

Principal Functions 
Groundwater Recharge/ 
Discharge 

(0.65) 0.69 0 0.04 

Floodflow Alteration (0.65) 0.69 0 0.04 
Sediment/ Toxicant 
Retention 

(0.65) 0.69 (0.1) (0.06) 

Wildlife Habitat (0.65) 0.69 0 0.04 
Function/Value Occurring, Not Principal 

Nutrient Removal (0.65) 0.69 0 0.04 
Production Export (0.65) 0.69 0 0.04 
Uniqueness/ Heritage (0.65) 0.69 0 0.04 

Visual Quality/ Aesthetics (0.65) 0.69 0 0.04 
Not Occurring, Not Principal 

Fish and Shellfish Habitat 
Sediment/ Shoreline 
Stabilization 
Recreation 
Educational/ Scientific Value 
Endangered Species Habitat 

Not Applicable 

Notes:  Losses in (parentheses). 
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APPENDIX B 
 

PHOTOGRAPHIC RECORD 



TETRA TECH, INC. 

PHOTOGRAPHIC RECORD 
  

Location: Naval Air Station South Weymouth, Weymouth, Massachusetts 
Project: West Gate Landfill 
 Spring 2009 Wetland Functional Assessment 
Survey Date:  June 10, 2009 
Photo Number: 1 

)  

(1) WGL-W1/W2  Upland Plot - W 

Photo 1 represents the upland observation point for Wetlands W1 and W2.  The dominant species observed at this point included Virginia creeper, 
poison ivy, wild sarsaparilla, glossy buckthorn, and red maple. 



TETRA TECH, INC. 
PHOTOGRAPHIC RECORD 

  
Location: Naval Air Station South Weymouth, Weymouth, Massachusetts 
Project: West Gate Landfill 
 Spring 2009 Wetland Functional Assessment 
Survey Date:  June 10, 2009 
Photo Number: 2 - 3 

 

 

(2) WGL-W2 Wetland Plot 1 - SW (3) WGL-W2 Wetland Plot 2 - W  

Photo 2  shows one of two observation points in Wetland W2.  This wetland plot was located towards the edge of the wetlands in the vicinity of 
historical ground disturbance associated with the WGL.  Dominant plant species were sweet pepperbush, spicebush, and red maple.  Photo 3 
shows the center of Plot 4, the second wetland point in W2.  Dominant species included sweet pepperbush, cinnamon fern, slippery elm, 
spicebush, and red maple. 



TETRA TECH, INC. 

PHOTOGRAPHIC RECORD 
  

Location: Naval Air Station South Weymouth, Weymouth, Massachusetts 
Project: West Gate Landfill 
 Spring 2009 Wetland Functional Assessment 
Survey Date: June 10, 2009 
Photo Number: 4 - 5 

 

 

(4)  Red Maple Root System - NA (5) Reference Plot 2 - W  

Photo 4 shows an example of the shallow root systems of a large red maple.  This adaptation to low oxygen soil conditions was observed 
throughout W2 and indicates prolonged periods of flooding.  Photo 5 shows the center of one of two vegetation reference plots in W2.  Observed 
species included sweet pepperbush, glossy buckthorn, and red maple. 



 
TETRA TECH, INC. 

PHOTOGRAPHIC RECORD 
  

Location: Naval Air Station South Weymouth, Weymouth, Massachusetts 
Project: West Gate Landfill 
 Spring 2009 Wetland Functional Assessment 
Survey Date: June 10, 2009 
Photo Number: 6 - 7 

 

 

(6)  West Branch French’s Stream (SE) (7)  West Branch French’s Stream (NW) 

Photos 6 and 7 show WB French’s Creek to the southeast and north, respectively.  Steep sideslopes and predominantly upland vegetation border this 
perennial stream channel which flows north to south along the eastern boundary of the WGL. 

 



APPENDIX C 
 

VEGETATION REFERENCE PLOT DATA 
 
 



FORMER NAVAL AIR STATION SOUTH WEYMOUTH 
WEST GATE LANDFILL 

POST-REMEDIAL WETLANDS REFERENCE PLOT 
 
Plot Number:  R1  Investigators: Eiser, Watts  Date: June 10, 2009 
 
_____________________________________________________________________________ 
 

VEGETATION 
 

Plant Species Wetland 
Indicator 
Status 

% Cover 

5’ Radius Plot   
Sweet Pepperbush (Clethra alnifolia) FAC+ 5 
Spicebush (Lindera benzoin) FACW- 3 
Canada mayflower (maianthemum canadense) FAC- 1 
Red Maple (Acer rubrum) FAC 1 
   

15’ Radius Plot   
Shrubs   
Spicebush (Lindera benzoin) FACW- 35 
Sweet Pepperbush (Clethra alnifolia) FAC+ 35 
   

30’ Radius Plot   
Red Maple (Acer rubrum) FAC 10 
   
   
   
   
   
   
   
   

 
*Dominant Species 
Bold = invasive species 

 
SOILS 

 
Depth 
(cm) 

Horizon Description Matrix Color Redox Features 

0 - 12 A Loam, fibric 7.5YR 2.5/1 None 
12 - 29 B Loam 10YR 2/1 None 

*Auger refusal at 29cm  
 
Notes: Soil saturated at surface 



FORMER NAVAL AIR STATION SOUTH WEYMOUTH 
WESTGATE LANDFILL 

POST-REMEDIAL WETLANDS REFERENCE PLOT 
 
Plot Number:  R2  Investigators: Eiser, Watts  Date: June 10, 2009 
 
_____________________________________________________________________________ 
 

VEGETATION 
 

Plant Species Wetland 
Indicator 
Status 

% Cover 

5’ Radius Plot   
Sweet Pepperbush (Clethra alnifolia) FAC+ 5 
Glossy Buckthorn (Frangula alnus) FAC 3 
   
   
   

15’ Radius Plot   
Shrubs   
Sweet Pepperbush (Clethra alnifolia) FAC+ 35 
Glossy Buckthorn (Frangula alnus) FAC 35 
   

30’ Radius Plot   
Red Maple (Acer rubrum) FAC 15 
   
   
   
   
   
   
   
   

 
*Dominant Species  
Bold = invasive species  
 

 
SOILS 

 
Depth (in) Horizon Description Matrix Color Redox Features 
0 - 33 A Silt Loam 7.5YR 2.5/1 None 
33 - 35 B1 Silty Clay Loam 7.5YR 2.5/2 None 

35 - 50 B2 Silty Clay Loam 7.5YR 2.5/2 None 
 
Notes: Soil saturated at surface 
 Free water in pit at 40cm 
 



APPENDIX D 
 

LIST OF CONSIDERATIONS USED IN FUNCTIONAL ASSESSMENT 
WETLAND FUNCTIONS AND VALUES DESCRIPTIVE APPROACH 
U.S. ARMY CORPS OF ENGINEERS, NEW ENGLAND DISTRICT 

HIGHWAY METHODOLOGY 
 
 

(Source:  De Santo and Flieger, 1995) 



















APPENDIX E 
 

WETLAND FUNCTION-VALUE EVALUATION FORMS 
WETLAND FUNCTIONS AND VALUES DESCRIPTIVE APPROACH 
U.S. ARMY CORPS OF ENGINEERS, NEW ENGLAND DISTRICT 

HIGHWAY METHODOLOGY 
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SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 
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1.0  INTRODUCTION  

 

This Draft 100-year Floodplain Analysis Report (FAR) was prepared by Tetra Tech 

NUS, Inc. (TtNUS) for the Department of Navy (Navy), as part of the Pre-Design 

Investigation (PDI) for the West Gate Landfill (WGL), Operable Unit (OU) 1 (the Site), 

located at the former Naval Air Station (NAS) South Weymouth in Weymouth, 

Massachusetts (the base).  This FAR was prepared in general accordance with the Final 

Quality Assurance Project Plan (QAPP) for the PDI at the Site. 

 

The WGL is located in the western portion of the base (Figure 1).  The surface water in 

this area drains to the south through water channels to the French Stream.       

 

1.1  Background 

 

The following discussion regarding the hydrology of French Stream was obtained 

predominantly from the report:  Draft French Stream Ecological Risk Assessment 

Technical Memorandum Basewide Assessment (ENSR, 2007).  Review of the 

topographic maps drawn both before and after the base was constructed, indicate that the 

French Stream corridor at the base was re-routed and channelized during the development 

of the property.  The original French Stream was meandering with multiple channels that 

included large wetlands.  French Stream was channelized into the eastern and western 

branches and a former hill (Huckleberry Hill) was razed and wetlands were filled in order 

to modify the base topography into it’s current relatively flat configuration.     

 

The east branch of French Stream originates on the base in a scrub-shrub wetland and 

flows south in the central portion of the base.  The west branch of French Stream 

originates off-base in an urbanized area and enters the base through a forested wetland.  

The west branch flows south through the base along the western border of the base.  The 

two branches merge on Navy property south of the southern boundary of the base.   

   

 



The west branch enters the base as a meandering channel with low banks and historically 

broad floodplain.  The stream flows through the forested wetland prior to passing through 

a culvert under an access road and then flows through about 2,500 linear feet of filled 

wetland areas before a second, culvert road crossing at Trotter Road.  The channelized 

reach of stream north of Trotter Road has banks that range in height from about 1 to 12 

feet and are thickly vegetated with shrubs, interspersed with deciduous trees.  Just south 

of Trotter Road, the west branch of French Stream flow past the WGL site, located 

adjacent to the stream to the west.  South of Trotter Road, the stream is also channelized, 

and stream banks are high (about 5 to 15 feet) and thickly vegetated.  The west branch 

continues flowing southward through about 1,500 linear feet of filled wetland and then a 

culvert for about 1,200 linear feet beneath a portion of the former taxiway for the base.  

South of the taxiway the stream has no culvert and it flows through about 1,200 linear 

feet of filled wetland and then about 300 linear feet of forested wetland.  At the southern 

extent of the base, the west branch flows through a forested and scrub-scrub wetlands 

complex prior to exiting the base at Spruce Street.  Along its southern limits, the west 

branch has a wider channel with lower banks (about 1 to 8 feet) and moderate vegetation.   

 

Observations made during Basewide stream field reconnaissance conducted between 

December 2005 and May 2006, the west branch of French Stream varies from three to 25 

feet in width and water depths range between 6 and 24 inches during sampling.  The 

channel is generally narrower in the northern portion of the base and wider toward the 

south.  Typical of streams in New England, the west branch measured surface water 

velocity is generally slower at the northern reach and increases to the south, indicating it 

is a gaining stream. 

 

1.2   100 –Year Floodplain Analysis Study Objectives 

 

The Record of Decision (ROD) for the WGL OU1 indicates that the selected remedy 

involves the construction of a soil cover over the landfill to meet Massachusetts solid 

waste regulations and federal regulations fof PCB-impacted soils, long-term monitoring 

(LTM) and institutional controls.   The purpose of this study is to establish a 100-yr flood 



plain elevation. The floodplain estimate will be used in the future landfill design to 

determine the volume of landfill debris that will need to be excavated and relocated 

outside the limits of the floodplain, ensure that the impacts to floodplain storage are 

minimized, and, if impacts from the landfill can not be avoided, to identify potential 

mitigation actions to ensure that the remedial design (RD) will not results in a net loss of 

flood storage capacity per Executive Order 11988.   

 

2.0  REVIEW OF EXISITING DATA 

 

In order to facilitate this flood plain study, Tetra Tech researched the existence of 

mapping, data, hydraulic models and surveys of or related to the site.  An existing Federal 

Emergency Management Agency (FEMA) developed a Flood Insurance Study (FIS) and 

a 100-year flood boundary and floodway map for the Town of Rockland, Massachusetts, 

Plymouth County was identified. This existing FEMA study (map index panel 1 of 4, 

Community Panel Number 250281-0001B, effective date July 19, 1982) provides the 

water surface elevation south of the study area for the WGL floodplain study.  This 

FEMA study also provides the southern limit of the WGL study area.   

 

The FEMA FIS provides the downstream limit of the current floodplain analysis.  FEMA 

specifically excluded the Naval Air Station from the scope of their study. See Section 2.1 

of Attachment B. The FEMA FIS was used to determine the starting 100-yr Flood Plain 

Elevation at Station 2+00 of the 100 year floodplain analysis described herein..    

 

The existing ground surface topographic data for the base was used.  In addition, some 

headwall structures were previously surveyed and these survey data was also spot –checked and 

used. In addition, Tetra Tech hired SMC Surveying and Mapping Consultants of Braintree, 

Massachusetts (SMC) to perform a ground survey to supplement the topographic 

information to perform this study. Topography on Navy property south of the base was 

surveyed.  In addition, surveying of headwall structures located within the study area, (locations 

as indicated in Figure A-1) was performed.  This survey was performed in order to provide 

headwall information and inflow and outflow elevations at these points.  At each of these 



locations, the surveyor provided the elevations of the inverts (top and bottom), the size of the 

headwalls, and the elevation of the top of headwall and the ground surface.  

 

 

The floodplain designation was plotted onto a topographic map of the site. The flood 

elevation was projected using the FIS. Supporting data used to complete the analysis is 

found in Attachment C. 

 
This analysis determined the 100-yr Flood Plain elevation for the west branch of French Stream.  

In addition, this model was used to predict the effects of the construction of the landfill cap at the 

WGL that adjoins the west branch of French Stream.  The prediction was performed by using the 

topography and proposed grading plan of the designed WGL engineered cap (TtNUS, FINAL 

COVER SYSTEM AND CONSOLIDATED LANDFILL GRADING OPTIONS, November 2006). 

 

3.0  HYDRAULIC MODEL 

 

In order to compute water profiles in this branch of French Stream inside the US Naval 

Air Station, a computer based mathematical model was used. The model is the HEC-RAS 

river analysis system version 4.0Beta and developed by the US Army Corp of Engineers 

Hydrologic Engineering Center in Davis, California. This model is widely used and 

accepted by public and private entities to compute water profiles for establishment of 

flood elevations, hydraulic analysis of bridges, culverts, and other structures associated 

with water bodies.  (See Attachment D and E) 

 

3.1   Model Input 

 

A critical input to the HEC-RAS model is the design flow in the stream. In this analysis, 

ranges of flow were required for the 10, 50, 100 and 500 year rainfall events. The 1982 

FEMA FIS for Town of Rockland, Massachusetts, Plymouth County, lists calculated 

stream flows at the point on French Stream just south of the NAS site. See Appendix B- 

Table 1 Summary of discharges for a point 1650 feet upstream of North Avenue, defined 

in the new study as Section 2+00.  



The flows listed on the FIS were used for the model after station 43+00, where three 

branches combine into French Stream. (See Attachment E for Cross Section information). 

 

 

The HEC-RAS model developed for the flood plain study contains 100 cross sections. 

Cross sections in the model are designated by consecutive numbers, with the lowest 

number being the furthest downstream and highest number being furthest upstream. In 

order to establish direct continuity from the existing FEMA flood plain study, the most 

upstream cross section on the FEMA Map, elevation 125 (NGVD 1929); correlates with 

the first downstream cross section (Cross Section 2+00) of the new study.  

Elevation at Station 2+00 

EXISTING 
WSE       

NGVD 29 

EXISTING 
WSE       

NAVD 88 
125.00 124.206 

 

All cross sections were obtained from field survey conducted in May 2009. A map 

showing cross section locations is included in Attachment F. 

 

Another input to the hydraulic model is the Manning’s roughness coefficient, often 

denoted as n, which is an empirically derived coefficient dependent on many factors, 

including river-bottom roughness and channel geometry.  Values vary greatly in natural 

stream channels and will even vary in a given reach of channel with different stages of 

flow. Overbank n values for a given reach will vary greatly depending on the time of year 

and the velocity of flow. Summer vegetation will typically have a significantly higher n 

value due to leaves and seasonal vegetation. High velocity flows will cause some 

vegetation (such as grasses and forbs) to lay flat, where a lower velocity of flow through 

the same vegetation will not. 

The Manning’s roughness coefficients for the floodplain analysis were taken to be the 

values used in the adjacent FEMA study: 0.05 for overbanks and 0.03 for the center of 

the channel.  



Starting water surface elevation at the most downstream cross section in the new model 

was determined by the FEMA study. (See Attachment B- Flood Profile 06P). 

Starting water elevations were not required for the most upstream cross section because 

flow is subcritical throughout the modeled portion of French Stream  

 

Attachment C includes a compilation of supporting calculations used for the floodplain 

analysis; this compilation includes drainage areas, flow statistics, time of concentration 

and runoff calculations. This information is necessary to support the detailed HEC-RAS 

analysis. 

 

 

 

3.2 Hydraulic Results 

 

Two different models were developed in HEC-RAS. The first was the Existing Model. 

The Existing Model serves to assure that the input data has been transferred correctly and 

that the revised data will be integrated into the existing data to provide a continuous 

model upstream and Downstream of the revised reach. The existing model is only a best 

fit attempt to emulate the widths and surcharges for the existing conditions of the site. 

The second model is the Proposed or Post Project Conditions which was developed to 

exhibit the proposed grading and associated effects of the project. 

 

The US Army Corp of Engineers computer program, HEC-RAS, was used to perform 

these hydraulic comparison between the different models discussed in the previous 

paragraph. Complete printouts of all models are included with this report. After modeling 

each of the different cases, the resulting flood lines were mapped. (Please refer to 

enclosed drawings). 

 

Development of each of the HEC-RAS models required the following steps: selection of 

appropriate input data, creation of HEC-RAS model files, execution of the models, and 



review and interpretation of each model’s output.  The development process for the HEC-

RAS models is provided below. 

 
3.3 Hydrology 

 
The flows were taken from the Flood Insurance Study of the Town of Rockland 

Massachusetts, Plymouth County (See Attachment B).  

The following table summarizes the flow date used in the hydraulic model for the NAS 

Site.  

STORM FREQUENCY 

FLOW AT STA. 

FROM STA 2+00 TO 

STA 100+00 

(CFS) 

10 year 110 

50 year 180 

100 year 220 

500 year 340 

  

River Profiles for each storm, and plots of all cross sections are included in Attachment 

E. It should be noted that the cross section plots appear jagged with sharp elevation 

changes due to the extremely exaggerated vertical scale on the plots. When vertical and 

horizontal scales are plotted at the same scale, the cross sections are seen to be very flat, 

reflecting the site conditions. 

The HEC-RAS model developed for the flood plain study contains 100 cross sections. 

Cross sections in the model are designated by consecutive numbers, with the lowest 

number being the furthest downstream and highest number being furthest upstream. In 

order to establish direct continuity from the existing FEMA flood plain study, the most 

upstream cross section on the FEMA Map, elevation 125; correlates with the first 

downstream cross section (Cross Section 2+00) of the new study. 

 

 

 

 

 



4.0 Conclusions and Results 

 

100 YEAR FLOOD ELEVATIONS 

SECTION 
ID 

EXISTING 
WSE       

NAVD 88 
PROPOSED 

WSE 
100 148.34 148.30 
99 148.19 148.14 
98 148.04 147.95 
97 147.93 147.81 
96 147.64 147.63 
95 147.48 147.48 
94 147.37 147.37 
93 147.31 147.31 
92 147.25 147.25 
91 147.24 147.24 
90 147.20 147.20 
89 147.20 147.20 
88 147.18 147.18 
87 147.17 147.17 

86.36 147.16 147.16 
85.1 143.99 143.94 
85 144.01 143.90 
84 143.80 143.75 

  

 

This comparison indicates that the water surface is only minimally affected by the 

proposed project. This confirms that the project can be constructed as designed without 

causing any adverse condition on any adjacent land owner, upstream or downstream. 

Table-1 presents the predicted 100 year flood water surface at various stations along the 

west branch of French Stream, assuming the current configuration of the WGL and the 

proposed (post-construction) configuration of the WGL.  For complete output results see 

Attachment D- Existing Conditions and Attachment E- Proposed Conditions. 

 

The proposed capping of the West Gate Landfill will no have any significant 

modification on the water surface elevation upon construction and placement of the 

engineered cap and it will not affect the hydrologic or hydraulic characteristics of the 

west branch of French Stream or the flooding characteristics south of the confluence of 

the west and east branches of French Stream.   



 

The calculated 100-year floodplain in its current condition has been mapped and it is 

included as Attachment F.  This 100- year floodplain analysis is anticipated to be used 

during the final design phase of the engineered cap at the WGL.   

 

The calculated 100-year floodplain has been mapped and it is included on attachment F. 

 

 

 

ATTACHMENTS 

 

A- Location Map 

 A-1 Headwall Locations 

B- Section of FEMA 250281-001b and Section of FIS-Town of Rockland, 

Massachusetts, Plymouth County 

C- Support Calculations 

D- Hydraulic Model Existing Conditions 

E- Hydraulic Model Proposed Conditions 
F- Floodplain Map 
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FEMA MAP AND FIS 
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ATTACHMENT C 
 

SUPPORT CALCULATIONS 



StreamStats Print Page 

West Gate Drainage Area 

' 
4/16/2009 1:44:04 PM 

Page 1 of 2USGS StreamStats

4/16/2009http://streamstatsags.cr.usgs.gov/ma_ss/default.aspx?stabbr=ma&dt=1239910832111



                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     SL                                     Date:        4/28/2010
Project:  WestGate                               Units:       English
SubTitle: French Stream West Branch before Junction
                                                 Areal Units: Square Miles
State:    Massachusetts
County:   Plymouth
Filename: S:\NAS - South Weymouth - Mertz - A\Flood Study\TR-55\French Stream.w55

                             --- Sub-Area Data ---

Name           Description              Reach        Area(mi²)     RCN     Tc  
------------------------------------------------------------------------------
US            French Stream            Outlet          0.9         41    0.832     

Total area: .90 (mi²)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      500-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
    3.4         4.3         4.7         5.6         6.2         7.0         7.8     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     Type III
Dimensionless Unit Hydrograph:  <standard>

WinTR-55, Version 1.00.08 Page  1 4/28/2010 2:53:20 PM 



SL                                 WestGate
                   French Stream West Branch before Junction
                        Plymouth County, Massachusetts

                                  Storm Data

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      500-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
    3.4         4.3         4.7         5.6         6.2         7.0         7.8     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     Type III
Dimensionless Unit Hydrograph:  <standard>
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SL                                 WestGate
                   French Stream West Branch before Junction
                        Plymouth County, Massachusetts

                             Watershed Peak Table

 Sub-Area           Peak Flow by Rainfall Return Period
 or Reach      10-Yr     50-Yr    100-Yr    500-Yr
Identifier     (cfs)     (cfs)     (cfs)     (cfs)
----------------------------------------------------------------------------------
SUBAREAS
US             17.28    106.59    185.38    283.00

REACHES

OUTLET         17.28    106.59    185.38    283.00
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SL                                 WestGate
                   French Stream West Branch before Junction
                        Plymouth County, Massachusetts

                       Hydrograph Peak/Peak Time Table

 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period
 or Reach      10-Yr     50-Yr    100-Yr    500-Yr
Identifier     (cfs)     (cfs)     (cfs)     (cfs)
            (hr)      (hr)      (hr)      (hr)      
----------------------------------------------------------------------------------
SUBAREAS
US             17.28    106.59    185.38    283.00
           13.48     12.80     12.78     12.73

REACHES

OUTLET         17.28    106.59    185.38    283.00
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SL                                 WestGate
                   French Stream West Branch before Junction
                        Plymouth County, Massachusetts

                            Sub-Area Summary Table

 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area
Identifier    Area    Concentration  Number    Reach      Description
              (mi²)       (hr)
--------------------------------------------------------------------------------
US                .90     0.832        41     Outlet    French Stream            

Total Area:   .90 (mi²)
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SL                                 WestGate
                   French Stream West Branch before Junction
                        Plymouth County, Massachusetts

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
US        
  SHEET          100   0.0800     0.400                                    0.199
  SHALLOW      10400   0.0800     0.050                                    0.633

                                                 Time of Concentration     0.832
                                                                        ========
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SL                                 WestGate
                   French Stream West Branch before Junction
                        Plymouth County, Massachusetts

                  Sub-Area Land Use and Curve Number Details

 Sub-Area                                           Hydrologic   Sub-Area   Curve
Identifier           Land Use                          Soil        Area     Number
                                                      Group        (mi²)
--------------------------------------------------------------------------------
US        CN directly entered by user                 -            .9        41 

          Total Area / Weighted Curve Number                         .9       41 
                                                                     ==       ==
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WG.rep

                            HEC-RAS Version 4.0 Beta    
                          U.S. Army Corp of Engineers   
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

********************************************************************************

PROJECT DATA
Project Title: WestGate-revised
Project File : WG.prj
Run Date and Time: 4/28/2010 2:55:53 PM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Existing
Plan File : h:\WestGate, MA\HecRas\WG.p02

           Geometry Title: Existing
           Geometry File : h:\WestGate, MA\HecRas\WG.g01

           Flow Title    : FS
           Flow File     : h:\WestGate, MA\HecRas\WG.f02

Plan Summary Information:
Number of:  Cross Sections =   92    Multiple Openings  =    0
            Culverts       =    4    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

********************************************************************************

FLOW DATA

Flow Title: FS
Flow File : h:\WestGate, MA\HecRas\WG.f02

Flow Data (cfs)
*********************************************************************************************************
****
* River           Reach           RS      *              10              50             100             
500 *
* French Stream   1               100     *             110             180             220             
340 *
*********************************************************************************************************
****

Boundary Conditions
********************************************************************************************************
* River           Reach           Profile          *            Upstream                 Downstream    *
********************************************************************************************************
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* French Stream   1               10               *                                      Known WS = 0 *
* French Stream   1               50               *                                      Known WS = 0 *
* French Stream   1               100              *                                  Known WS = 124.2 *
* French Stream   1               500              *                                      Known WS = 0 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: Existing
Geometry File : h:\WestGate, MA\HecRas\WG.g01

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 100     

INPUT
Description: 100+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   155.8    -130   152.7    -122   153.5    -100     152     -78     154
     -35     154      -8   146.8      20   146.8     200   149.2     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35     200              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  148.38  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.04  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  148.34  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  135.81  *          *
* E.G. Slope (ft/ft)     *0.001212  * Area (sq ft)           *          *  135.81  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *  148.91  * Top Width (ft)         *          *  148.91  *          *
* Vel Total (ft/s)       *    1.62  * Avg. Vel. (ft/s)       *          *    1.62  *          *
* Max Chl Dpth (ft)      *    1.54  * Hydr. Depth (ft)       *          *    0.91  *          *
* Conv. Total (cfs)      *  6320.1  * Conv. (cfs)            *          *  6320.1  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *  149.12  *          *
* Min Ch El (ft)         *  146.80  * Shear (lb/sq ft)       *          *    0.07  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.11  *          *
* Frctn Loss (ft)        *    0.13  * Cum Volume (acre-ft)   *    0.39  *   19.26  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.49  *    8.38  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 99      

INPUT
Description: 99+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   157.2    -197     156     -85     154   -62.5   155.5     -37     154
      -6   146.6      15   146.6     200   149.4     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -37     .03     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -37     200              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  148.24  * Element                *  Left OB *  Channel * Right OB *
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* Vel Head (ft)          *    0.05  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  148.19  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  122.45  *          *
* E.G. Slope (ft/ft)     *0.001470  * Area (sq ft)           *          *  122.45  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *  132.85  * Top Width (ft)         *          *  132.85  *          *
* Vel Total (ft/s)       *    1.80  * Avg. Vel. (ft/s)       *          *    1.80  *          *
* Max Chl Dpth (ft)      *    1.59  * Hydr. Depth (ft)       *          *    0.92  *          *
* Conv. Total (cfs)      *  5738.9  * Conv. (cfs)            *          *  5738.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *  133.05  *          *
* Min Ch El (ft)         *  146.60  * Shear (lb/sq ft)       *          *    0.08  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.15  *          *
* Frctn Loss (ft)        *    0.14  * Cum Volume (acre-ft)   *    0.39  *   18.96  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.49  *    8.06  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 98      

INPUT
Description: 98+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     156     -67     156     -35     154      -7   146.4      20   146.4
     200     150     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35     200              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  148.10  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.06  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  148.04  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  116.63  *          *
* E.G. Slope (ft/ft)     *0.001429  * Area (sq ft)           *          *  116.63  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *  115.11  * Top Width (ft)         *          *  115.11  *          *
* Vel Total (ft/s)       *    1.89  * Avg. Vel. (ft/s)       *          *    1.89  *          *
* Max Chl Dpth (ft)      *    1.64  * Hydr. Depth (ft)       *          *    1.01  *          *
* Conv. Total (cfs)      *  5819.2  * Conv. (cfs)            *          *  5819.2  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *  115.35  *          *
* Min Ch El (ft)         *  146.40  * Shear (lb/sq ft)       *          *    0.09  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.17  *          *
* Frctn Loss (ft)        *    0.12  * Cum Volume (acre-ft)   *    0.39  *   18.68  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.49  *    7.77  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 97      

INPUT
Description: 97+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     160    -175     160    -159   157.8     -95     156     -78     154
     -30   154.2     -10   146.2      10     146     200   149.8     320     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30     200              100     100     100             .1       .3
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CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.98  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.04  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.93  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  134.00  *          *
* E.G. Slope (ft/ft)     *0.000963  * Area (sq ft)           *          *  134.00  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *  121.06  * Top Width (ft)         *          *  121.06  *          *
* Vel Total (ft/s)       *    1.64  * Avg. Vel. (ft/s)       *          *    1.64  *          *
* Max Chl Dpth (ft)      *    1.93  * Hydr. Depth (ft)       *          *    1.11  *          *
* Conv. Total (cfs)      *  7088.0  * Conv. (cfs)            *          *  7088.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *  121.41  *          *
* Min Ch El (ft)         *  146.00  * Shear (lb/sq ft)       *          *    0.07  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.11  *          *
* Frctn Loss (ft)        *    0.17  * Cum Volume (acre-ft)   *    0.39  *   18.40  *    0.66  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.49  *    7.50  *    0.82  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 96      

INPUT
Description: 96+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200  155.95    -150     157     -80   152.8     -57     154     -20     154
     -10     146      10     146      62     148     200     149     330     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      62     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      62              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.79  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.16  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.64  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   69.33  *          *
* E.G. Slope (ft/ft)     *0.003786  * Area (sq ft)           *          *   69.33  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   64.64  * Top Width (ft)         *          *   64.64  *          *
* Vel Total (ft/s)       *    3.17  * Avg. Vel. (ft/s)       *          *    3.17  *          *
* Max Chl Dpth (ft)      *    1.64  * Hydr. Depth (ft)       *          *    1.07  *          *
* Conv. Total (cfs)      *  3575.4  * Conv. (cfs)            *          *  3575.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   65.25  *          *
* Min Ch El (ft)         *  146.00  * Shear (lb/sq ft)       *          *    0.25  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.80  *          *
* Frctn Loss (ft)        *    0.20  * Cum Volume (acre-ft)   *    0.39  *   18.16  *    0.66  *
* C & E Loss (ft)        *    0.02  * Cum SA (acres)         *    0.49  *    7.29  *    0.82  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 95      

INPUT
Description: 95+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   155.6     -25     154     -10     145      10     145      53   148.8
     200   149.2     350     152
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      53     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      53              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.58  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.09  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.48  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   89.73  *          *
* E.G. Slope (ft/ft)     *0.001216  * Area (sq ft)           *          *   89.73  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   52.25  * Top Width (ft)         *          *   52.25  *          *
* Vel Total (ft/s)       *    2.45  * Avg. Vel. (ft/s)       *          *    2.45  *          *
* Max Chl Dpth (ft)      *    2.48  * Hydr. Depth (ft)       *          *    1.72  *          *
* Conv. Total (cfs)      *  6309.8  * Conv. (cfs)            *          *  6309.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   53.05  *          *
* Min Ch El (ft)         *  145.00  * Shear (lb/sq ft)       *          *    0.13  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.31  *          *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.39  *   17.98  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.49  *    7.15  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 94      

INPUT
Description: 94+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     156    -115     154     -25     154     -10   144.5      10   144.5
      25 146.968      72     150     200   149.9     350     153

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      72     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      72              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.47  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.09  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.37  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   89.81  *          *
* E.G. Slope (ft/ft)     *0.001027  * Area (sq ft)           *          *   89.81  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   45.81  * Top Width (ft)         *          *   45.81  *          *
* Vel Total (ft/s)       *    2.45  * Avg. Vel. (ft/s)       *          *    2.45  *          *
* Max Chl Dpth (ft)      *    2.87  * Hydr. Depth (ft)       *          *    1.96  *          *
* Conv. Total (cfs)      *  6864.4  * Conv. (cfs)            *          *  6864.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   46.85  *          *
* Min Ch El (ft)         *  144.50  * Shear (lb/sq ft)       *          *    0.12  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.30  *          *
* Frctn Loss (ft)        *    0.08  * Cum Volume (acre-ft)   *    0.39  *   17.77  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.49  *    7.04  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 93      

INPUT
Description: 93+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
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********************************************************************************
    -200   155.1    -127     154     -40     154     -10     144      10     144
      22     148      58     150     200  149.95     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -40     .03      58     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -40      58              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.38  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.31  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   98.88  *          *
* E.G. Slope (ft/ft)     *0.000622  * Area (sq ft)           *          *   98.88  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   39.83  * Top Width (ft)         *          *   39.83  *          *
* Vel Total (ft/s)       *    2.22  * Avg. Vel. (ft/s)       *          *    2.22  *          *
* Max Chl Dpth (ft)      *    3.31  * Hydr. Depth (ft)       *          *    2.48  *          *
* Conv. Total (cfs)      *  8821.8  * Conv. (cfs)            *          *  8821.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   40.90  *          *
* Min Ch El (ft)         *  144.00  * Shear (lb/sq ft)       *          *    0.09  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.21  *          *
* Frctn Loss (ft)        *    0.05  * Cum Volume (acre-ft)   *    0.39  *   17.56  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.49  *    6.94  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 92      

INPUT
Description: 92+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     154     -23   152.4     -10   143.5      10   143.5      20   147.9
      75     150     200     150     300     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -23     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -23      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.33  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.07  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.25  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  101.37  *          *
* E.G. Slope (ft/ft)     *0.000482  * Area (sq ft)           *          *  101.37  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.01  * Top Width (ft)         *          *   34.01  *          *
* Vel Total (ft/s)       *    2.17  * Avg. Vel. (ft/s)       *          *    2.17  *          *
* Max Chl Dpth (ft)      *    3.75  * Hydr. Depth (ft)       *          *    2.98  *          *
* Conv. Total (cfs)      * 10018.0  * Conv. (cfs)            *          * 10018.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.96  *          *
* Min Ch El (ft)         *  143.50  * Shear (lb/sq ft)       *          *    0.08  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.18  *          *
* Frctn Loss (ft)        *    0.04  * Cum Volume (acre-ft)   *    0.39  *   17.33  *    0.66  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.49  *    6.86  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 91      

INPUT
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Description: 91+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200  152.05     -30     152     -10     143      10     143      30     150
      43   149.4      49     150      70   148.7     200   148.9     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.28  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.04  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.24  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  130.40  *          *
* E.G. Slope (ft/ft)     *0.000266  * Area (sq ft)           *          *  130.40  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   41.53  * Top Width (ft)         *          *   41.53  *          *
* Vel Total (ft/s)       *    1.69  * Avg. Vel. (ft/s)       *          *    1.69  *          *
* Max Chl Dpth (ft)      *    4.24  * Hydr. Depth (ft)       *          *    3.14  *          *
* Conv. Total (cfs)      * 13498.6  * Conv. (cfs)            *          * 13498.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   43.16  *          *
* Min Ch El (ft)         *  143.00  * Shear (lb/sq ft)       *          *    0.05  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.08  *          *
* Frctn Loss (ft)        *    0.03  * Cum Volume (acre-ft)   *    0.39  *   17.06  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.49  *    6.77  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 90      

INPUT
Description: 90+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200  152.05    -188     152    -175   150.5    -158     153     -50     152
      -7   142.8       9   142.8      15     150     150     150     200  148.95
     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -50     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -50      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.25  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.05  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.20  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  123.90  *          *
* E.G. Slope (ft/ft)     *0.000311  * Area (sq ft)           *          *  123.90  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   40.26  * Top Width (ft)         *          *   40.26  *          *
* Vel Total (ft/s)       *    1.78  * Avg. Vel. (ft/s)       *          *    1.78  *          *
* Max Chl Dpth (ft)      *    4.40  * Hydr. Depth (ft)       *          *    3.08  *          *
* Conv. Total (cfs)      * 12467.5  * Conv. (cfs)            *          * 12467.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   42.79  *          *
* Min Ch El (ft)         *  142.80  * Shear (lb/sq ft)       *          *    0.06  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.10  *          *
* Frctn Loss (ft)        *    0.02  * Cum Volume (acre-ft)   *    0.39  *   16.77  *    0.66  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.49  *    6.68  *    0.82  *
***********************************************************************************************

CROSS SECTION          

Page 7



WG.rep
RIVER: French Stream   
REACH: 1                  RS: 89      

INPUT
Description: 89+00
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   152.9    -176  152.95    -144     155     -63   152.2     -49   146.7
     -33   148.8     -13   142.6       7   142.6      25   148.7      85   150.9
     180   150.5     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -33     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -33      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.23  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.03  * Wt. n-Val.             *   0.050  *   0.030  *          *
* W.S. Elev (ft)         *  147.20  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    1.25  *  157.11  *          *
* E.G. Slope (ft/ft)     *0.000173  * Area (sq ft)           *    1.25  *  157.11  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.19  *  219.81  *          *
* Top Width (ft)         *   53.41  * Top Width (ft)         *    5.03  *   48.38  *          *
* Vel Total (ft/s)       *    1.39  * Avg. Vel. (ft/s)       *    0.15  *    1.40  *          *
* Max Chl Dpth (ft)      *    4.60  * Hydr. Depth (ft)       *    0.25  *    3.25  *          *
* Conv. Total (cfs)      * 16744.9  * Conv. (cfs)            *    14.4  * 16730.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    5.16  *   49.83  *          *
* Min Ch El (ft)         *  142.60  * Shear (lb/sq ft)       *    0.00  *    0.03  *          *
* Alpha                  *    1.01  * Stream Power (lb/ft s) *    0.00  *    0.05  *          *
* Frctn Loss (ft)        *    0.02  * Cum Volume (acre-ft)   *    0.39  *   16.45  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    6.58  *    0.82  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 88      

INPUT
Description: 88+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   153.2    -185   154.3     -30     150     -10   142.4      10   142.4
      47     152     200   150.5     300     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      47     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      47              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.21  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.03  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.18  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  169.81  *          *
* E.G. Slope (ft/ft)     *0.000143  * Area (sq ft)           *          *  169.81  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   51.02  * Top Width (ft)         *          *   51.02  *          *
* Vel Total (ft/s)       *    1.30  * Avg. Vel. (ft/s)       *          *    1.30  *          *
* Max Chl Dpth (ft)      *    4.78  * Hydr. Depth (ft)       *          *    3.33  *          *
* Conv. Total (cfs)      * 18394.8  * Conv. (cfs)            *          * 18394.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   52.51  *          *
* Min Ch El (ft)         *  142.40  * Shear (lb/sq ft)       *          *    0.03  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.04  *          *
* Frctn Loss (ft)        *    0.01  * Cum Volume (acre-ft)   *    0.39  *   16.07  *    0.66  *
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* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    6.46  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 87      

INPUT
Description: 87+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   154.4    -190     153     -35     152     -10     142      10     142
      28     150      58   150.7     150     150     175   150.5     200   150.8

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03      28     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35      28               64      64      64             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.19  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.03  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.17  * Reach Len. (ft)        *   64.00  *   64.00  *   64.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  166.78  *          *
* E.G. Slope (ft/ft)     *0.000130  * Area (sq ft)           *          *  166.78  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   44.55  * Top Width (ft)         *          *   44.55  *          *
* Vel Total (ft/s)       *    1.32  * Avg. Vel. (ft/s)       *          *    1.32  *          *
* Max Chl Dpth (ft)      *    5.17  * Hydr. Depth (ft)       *          *    3.74  *          *
* Conv. Total (cfs)      * 19317.1  * Conv. (cfs)            *          * 19317.1  *          *
* Length Wtd. (ft)       *   64.00  * Wetted Per. (ft)       *          *   46.64  *          *
* Min Ch El (ft)         *  142.00  * Shear (lb/sq ft)       *          *    0.03  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.04  *          *
* Frctn Loss (ft)        *    0.01  * Cum Volume (acre-ft)   *    0.39  *   15.69  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    6.35  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 86.36   

INPUT
Description: 86+36
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   154.1    -175     153     -35   151.8     -10   141.8      10   141.8
      31   151.2     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03      31     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35      31              126     126     126             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.19  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.02  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.16  * Reach Len. (ft)        *  126.00  *  126.00  *  126.00  *
* Crit W.S. (ft)         *  143.26  * Flow Area (sq ft)      *          *  175.28  *          *
* E.G. Slope (ft/ft)     *0.000113  * Area (sq ft)           *          *  175.28  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   45.38  * Top Width (ft)         *          *   45.38  *          *
* Vel Total (ft/s)       *    1.26  * Avg. Vel. (ft/s)       *          *    1.26  *          *
* Max Chl Dpth (ft)      *    5.36  * Hydr. Depth (ft)       *          *    3.86  *          *
* Conv. Total (cfs)      * 20714.5  * Conv. (cfs)            *          * 20714.5  *          *
* Length Wtd. (ft)       *  126.00  * Wetted Per. (ft)       *          *   47.56  *          *
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* Min Ch El (ft)         *  141.80  * Shear (lb/sq ft)       *          *    0.03  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.03  *          *
* Frctn Loss (ft)        *          * Cum Volume (acre-ft)   *    0.39  *   15.44  *    0.66  *
* C & E Loss (ft)        *          * Cum SA (acres)         *    0.48  *    6.29  *    0.82  *
***********************************************************************************************

CULVERT                

RIVER: French Stream   
REACH: 1                  RS: 85.73   

INPUT
Description: 
Distance from Upstream XS =       3
Deck/Roadway Width        =      26
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -35   151.8   141.8      31   151.2   141.8

Upstream Bridge Cross Section Data
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   154.1    -175     153     -35   151.8     -10   141.8      10   141.8
      31   151.2     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03      31     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -35      31             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -28     149   141.6      25  147.33   141.6

Downstream Bridge Cross Section Data
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   152.1     -28     149     -25 147.767     -10   141.6      10   141.6
      20     147      25 147.333      50     149     175     151     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -25      25             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       4        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                  5     120     .013     .013        0                   .1                1
Number of Barrels =  2 
Upstream   Elevation =  141.8 
Centerline Stations
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    Sta.    Sta.
      -5       5
Downstream Elevation =  141.6 
Centerline Stations
    Sta.    Sta.
      -5       5

CULVERT OUTPUT  Profile #100  Culv Group:  Culvert #1  
*************************************************************************
* Q Culv Group (cfs)     *  220.00  * Culv Full Len (ft)     *   18.45  *
* # Barrels              *       2  * Culv Vel US (ft/s)     *    8.75  *
* Q Barrel (cfs)         *  110.00  * Culv Vel DS (ft/s)     *   10.30  *
* E.G. US. (ft)          *  147.19  * Culv Inv El Up (ft)    *  141.80  *
* W.S. US. (ft)          *  147.16  * Culv Inv El Dn (ft)    *  141.60  *
* E.G. DS (ft)           *  144.20  * Culv Frctn Ls (ft)     *    0.65  *
* W.S. DS (ft)           *  143.99  * Culv Exit Loss (ft)    *    2.22  *
* Delta EG (ft)          *    2.99  * Culv Entr Loss (ft)    *    0.12  *
* Delta WS (ft)          *    3.17  * Q Weir (cfs)           *          *
* E.G. IC (ft)           *  147.53  * Weir Sta Lft (ft)      *          *
* E.G. OC (ft)           *  147.19  * Weir Sta Rgt (ft)      *          *
* Culvert Control        *  Outlet  * Weir Submerg           *          *
* Culv WS Inlet (ft)     *  145.80  * Weir Max Depth (ft)    *          *
* Culv WS Outlet (ft)    *  144.77  * Weir Avg Depth (ft)    *          *
* Culv Nml Depth (ft)    *    4.00  * Weir Flow Area (sq ft) *          *
* Culv Crt Depth (ft)    *    3.17  * Min El Weir Flow (ft)  *  150.01  *
*************************************************************************

Note:    The normal depth exceeds the height of the culvert.  The program assumes that the normal 
         depth is equal to the height of the culvert.
Note:    The culvert inlet is submerged and the culvert flows full over part or all of its length.  
Therefore, 
         the culvert inlet equations are not valid and the supercritical result has been discarded.  The 
         outlet answer will be used.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 85.10   

INPUT
Description: 85+10
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   152.1     -28     149     -25 147.767     -10   141.6      10   141.6
      20     147      25 147.333      50     149     175     151     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25               10      10      10             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  144.20  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.21  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.99  * Reach Len. (ft)        *   10.00  *   10.00  *   10.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   60.00  *          *
* E.G. Slope (ft/ft)     *0.002303  * Area (sq ft)           *          *   60.00  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   30.23  * Top Width (ft)         *          *   30.23  *          *
* Vel Total (ft/s)       *    3.67  * Avg. Vel. (ft/s)       *          *    3.67  *          *
* Max Chl Dpth (ft)      *    2.39  * Hydr. Depth (ft)       *          *    1.98  *          *
* Conv. Total (cfs)      *  4584.5  * Conv. (cfs)            *          *  4584.5  *          *
* Length Wtd. (ft)       *   10.00  * Wetted Per. (ft)       *          *   31.31  *          *
* Min Ch El (ft)         *  141.60  * Shear (lb/sq ft)       *          *    0.28  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.01  *          *
* Frctn Loss (ft)        *    0.02  * Cum Volume (acre-ft)   *    0.39  *   15.09  *    0.66  *
* C & E Loss (ft)        *    0.02  * Cum SA (acres)         *    0.48  *    6.18  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
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REACH: 1                  RS: 85      

INPUT
Description: 85+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200  150.05     -25 149.018     -22     149     -10   141.4      10   141.4
      25  145.52      55   149.5     165     151     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      55     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      55              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  144.16  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.15  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  144.01  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   69.91  *          *
* E.G. Slope (ft/ft)     *0.001587  * Area (sq ft)           *          *   69.91  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   33.61  * Top Width (ft)         *          *   33.61  *          *
* Vel Total (ft/s)       *    3.15  * Avg. Vel. (ft/s)       *          *    3.15  *          *
* Max Chl Dpth (ft)      *    2.61  * Hydr. Depth (ft)       *          *    2.08  *          *
* Conv. Total (cfs)      *  5521.8  * Conv. (cfs)            *          *  5521.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.72  *          *
* Min Ch El (ft)         *  141.40  * Shear (lb/sq ft)       *          *    0.20  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.63  *          *
* Frctn Loss (ft)        *    0.17  * Cum Volume (acre-ft)   *    0.39  *   15.08  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    6.17  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 84      

INPUT
Description: 84+00
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     150     -25   150.1     -10   141.2      10   141.2      25     151
     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.99  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.80  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   62.75  *          *
* E.G. Slope (ft/ft)     *0.001859  * Area (sq ft)           *          *   62.75  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.35  * Top Width (ft)         *          *   28.35  *          *
* Vel Total (ft/s)       *    3.51  * Avg. Vel. (ft/s)       *          *    3.51  *          *
* Max Chl Dpth (ft)      *    2.60  * Hydr. Depth (ft)       *          *    2.21  *          *
* Conv. Total (cfs)      *  5102.8  * Conv. (cfs)            *          *  5102.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.83  *          *
* Min Ch El (ft)         *  141.20  * Shear (lb/sq ft)       *          *    0.24  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.86  *          *
* Frctn Loss (ft)        *    0.18  * Cum Volume (acre-ft)   *    0.39  *   14.93  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    6.10  *    0.82  *
***********************************************************************************************

CROSS SECTION          
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RIVER: French Stream   
REACH: 1                  RS: 83      

INPUT
Description: 83+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   150.1     -75     150     -70     150     -60   150.2     -35     151
     -30     151     -10     141      10     141      20   148.8     200  150.95

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.80  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.62  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   63.56  *          *
* E.G. Slope (ft/ft)     *0.001803  * Area (sq ft)           *          *   63.56  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.59  * Top Width (ft)         *          *   28.59  *          *
* Vel Total (ft/s)       *    3.46  * Avg. Vel. (ft/s)       *          *    3.46  *          *
* Max Chl Dpth (ft)      *    2.62  * Hydr. Depth (ft)       *          *    2.22  *          *
* Conv. Total (cfs)      *  5180.7  * Conv. (cfs)            *          *  5180.7  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.10  *          *
* Min Ch El (ft)         *  141.00  * Shear (lb/sq ft)       *          *    0.24  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.82  *          *
* Frctn Loss (ft)        *    0.17  * Cum Volume (acre-ft)   *    0.39  *   14.78  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    6.03  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 82      

INPUT
Description: 82+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   150.5    -100   149.7     -40     150     -25     149     -10   140.8
      10   140.8      25     149     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.63  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.17  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.45  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   65.91  *          *
* E.G. Slope (ft/ft)     *0.001665  * Area (sq ft)           *          *   65.91  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.70  * Top Width (ft)         *          *   29.70  *          *
* Vel Total (ft/s)       *    3.34  * Avg. Vel. (ft/s)       *          *    3.34  *          *
* Max Chl Dpth (ft)      *    2.65  * Hydr. Depth (ft)       *          *    2.22  *          *
* Conv. Total (cfs)      *  5390.9  * Conv. (cfs)            *          *  5390.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   31.06  *          *
* Min Ch El (ft)         *  140.80  * Shear (lb/sq ft)       *          *    0.22  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.74  *          *
* Frctn Loss (ft)        *    0.15  * Cum Volume (acre-ft)   *    0.39  *   14.63  *    0.66  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.48  *    5.97  *    0.82  *
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***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 81      

INPUT
Description: 81+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   154.7     -82     150     -67   149.8     -40     150     -10   140.6
      10   140.6      25     150     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -40     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -40      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.46  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.14  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.32  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   72.08  *          *
* E.G. Slope (ft/ft)     *0.001406  * Area (sq ft)           *          *   72.08  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   33.02  * Top Width (ft)         *          *   33.02  *          *
* Vel Total (ft/s)       *    3.05  * Avg. Vel. (ft/s)       *          *    3.05  *          *
* Max Chl Dpth (ft)      *    2.72  * Hydr. Depth (ft)       *          *    2.18  *          *
* Conv. Total (cfs)      *  5867.5  * Conv. (cfs)            *          *  5867.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.22  *          *
* Min Ch El (ft)         *  140.60  * Shear (lb/sq ft)       *          *    0.18  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.56  *          *
* Frctn Loss (ft)        *    0.13  * Cum Volume (acre-ft)   *    0.39  *   14.48  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    5.89  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 80      

INPUT
Description: 80+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   156.1    -183     152    -100   150.5   -37.5     150     -10   140.4
      10   140.4      30     150     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05   -37.5     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         -37.5      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.33  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.13  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.19  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   75.22  *          *
* E.G. Slope (ft/ft)     *0.001254  * Area (sq ft)           *          *   75.22  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   33.83  * Top Width (ft)         *          *   33.83  *          *
* Vel Total (ft/s)       *    2.92  * Avg. Vel. (ft/s)       *          *    2.92  *          *
* Max Chl Dpth (ft)      *    2.79  * Hydr. Depth (ft)       *          *    2.22  *          *
* Conv. Total (cfs)      *  6212.1  * Conv. (cfs)            *          *  6212.1  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.94  *          *
* Min Ch El (ft)         *  140.40  * Shear (lb/sq ft)       *          *    0.17  *          *
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* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.49  *          *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.39  *   14.31  *    0.66  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.48  *    5.82  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 79      

INPUT
Description: 79+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     155    -190     157    -170   152.9     -30     147     -10   140.2
      10   140.2      31     148     120     151     200   150.4

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      31     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      31              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.21  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.11  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.09  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   81.47  *          *
* E.G. Slope (ft/ft)     *0.001049  * Area (sq ft)           *          *   81.47  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   36.30  * Top Width (ft)         *          *   36.30  *          *
* Vel Total (ft/s)       *    2.70  * Avg. Vel. (ft/s)       *          *    2.70  *          *
* Max Chl Dpth (ft)      *    2.89  * Hydr. Depth (ft)       *          *    2.24  *          *
* Conv. Total (cfs)      *  6793.3  * Conv. (cfs)            *          *  6793.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   37.30  *          *
* Min Ch El (ft)         *  140.20  * Shear (lb/sq ft)       *          *    0.14  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.39  *          *
* Frctn Loss (ft)        *    0.09  * Cum Volume (acre-ft)   *    0.39  *   14.13  *    0.66  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.48  *    5.74  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 78      

INPUT
Description: 78+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     150    -130   148.9     -70   152.7     -28   146.5     -10     140
      10     140      30 144.489      60     148     200   149.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -28     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -28      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.11  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.09  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.02  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   93.44  *          *
* E.G. Slope (ft/ft)     *0.000795  * Area (sq ft)           *          *   93.44  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   41.83  * Top Width (ft)         *          *   41.83  *          *
* Vel Total (ft/s)       *    2.35  * Avg. Vel. (ft/s)       *          *    2.35  *          *
* Max Chl Dpth (ft)      *    3.02  * Hydr. Depth (ft)       *          *    2.23  *          *
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* Conv. Total (cfs)      *  7800.7  * Conv. (cfs)            *          *  7800.7  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   42.70  *          *
* Min Ch El (ft)         *  140.00  * Shear (lb/sq ft)       *          *    0.11  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.26  *          *
* Frctn Loss (ft)        *    0.06  * Cum Volume (acre-ft)   *    0.39  *   13.93  *    0.66  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.48  *    5.65  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 77      

INPUT
Description: 77+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   147.9    -146     149     -35   146.7     -10   139.8      10   139.8
      35 143.745      75 146.435     128     150     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03      75     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35      75              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.03  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.06  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.98  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  113.80  *          *
* E.G. Slope (ft/ft)     *0.000541  * Area (sq ft)           *          *  113.80  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   51.64  * Top Width (ft)         *          *   51.64  *          *
* Vel Total (ft/s)       *    1.93  * Avg. Vel. (ft/s)       *          *    1.93  *          *
* Max Chl Dpth (ft)      *    3.18  * Hydr. Depth (ft)       *          *    2.20  *          *
* Conv. Total (cfs)      *  9461.9  * Conv. (cfs)            *          *  9461.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   52.32  *          *
* Min Ch El (ft)         *  139.80  * Shear (lb/sq ft)       *          *    0.07  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.14  *          *
* Frctn Loss (ft)        *    0.06  * Cum Volume (acre-ft)   *    0.39  *   13.69  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    5.54  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 76      

INPUT
Description: 76+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   147.6     -82     149     -25     147     -10   139.6      10   139.6
      55     150     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      55     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      55              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.98  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.07  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.90  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  100.67  *          *
* E.G. Slope (ft/ft)     *0.000609  * Area (sq ft)           *          *  100.67  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
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* Top Width (ft)         *   40.98  * Top Width (ft)         *          *   40.98  *          *
* Vel Total (ft/s)       *    2.19  * Avg. Vel. (ft/s)       *          *    2.19  *          *
* Max Chl Dpth (ft)      *    3.30  * Hydr. Depth (ft)       *          *    2.46  *          *
* Conv. Total (cfs)      *  8912.6  * Conv. (cfs)            *          *  8912.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   42.13  *          *
* Min Ch El (ft)         *  139.60  * Shear (lb/sq ft)       *          *    0.09  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.20  *          *
* Frctn Loss (ft)        *    0.06  * Cum Volume (acre-ft)   *    0.39  *   13.44  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    5.43  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 75      

INPUT
Description: 75+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     148    -125   149.9     -37     148     -10   139.4      10   139.4
      23     147     200   149.4

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -37     .03      23     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -37      23              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.92  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.84  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   97.34  *          *
* E.G. Slope (ft/ft)     *0.000597  * Area (sq ft)           *          *   97.34  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   36.66  * Top Width (ft)         *          *   36.66  *          *
* Vel Total (ft/s)       *    2.26  * Avg. Vel. (ft/s)       *          *    2.26  *          *
* Max Chl Dpth (ft)      *    3.44  * Hydr. Depth (ft)       *          *    2.66  *          *
* Conv. Total (cfs)      *  9006.4  * Conv. (cfs)            *          *  9006.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   38.13  *          *
* Min Ch El (ft)         *  139.40  * Shear (lb/sq ft)       *          *    0.10  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.21  *          *
* Frctn Loss (ft)        *    0.06  * Cum Volume (acre-ft)   *    0.39  *   13.21  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    5.34  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 74      

INPUT
Description: 74+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     148    -125   149.5     -35     148     -10   139.2      10   139.2
      15   145.5      30   145.5      50     147     200   148.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.86  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.77  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
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* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   94.60  *          *
* E.G. Slope (ft/ft)     *0.000593  * Area (sq ft)           *          *   94.60  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.98  * Top Width (ft)         *          *   32.98  *          *
* Vel Total (ft/s)       *    2.33  * Avg. Vel. (ft/s)       *          *    2.33  *          *
* Max Chl Dpth (ft)      *    3.57  * Hydr. Depth (ft)       *          *    2.87  *          *
* Conv. Total (cfs)      *  9037.8  * Conv. (cfs)            *          *  9037.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.31  *          *
* Min Ch El (ft)         *  139.20  * Shear (lb/sq ft)       *          *    0.10  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.23  *          *
* Frctn Loss (ft)        *    0.06  * Cum Volume (acre-ft)   *    0.39  *   12.99  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    5.26  *    0.82  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 73      

INPUT
Description: 73+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     147    -143     151    -125     151    -100   147.9     -30     148
     -10     139      10     139      13     144     100     148     200   148.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      13     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      13              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.80  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.09  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.71  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   93.66  *          *
* E.G. Slope (ft/ft)     *0.000568  * Area (sq ft)           *          *   93.66  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   30.47  * Top Width (ft)         *          *   30.47  *          *
* Vel Total (ft/s)       *    2.35  * Avg. Vel. (ft/s)       *          *    2.35  *          *
* Max Chl Dpth (ft)      *    3.71  * Hydr. Depth (ft)       *          *    3.07  *          *
* Conv. Total (cfs)      *  9230.7  * Conv. (cfs)            *          *  9230.7  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.37  *          *
* Min Ch El (ft)         *  139.00  * Shear (lb/sq ft)       *          *    0.10  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.23  *          *
* Frctn Loss (ft)        *    0.04  * Cum Volume (acre-ft)   *    0.39  *   12.78  *    0.66  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.48  *    5.19  *    0.82  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 72      

INPUT
Description: 72+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     149     -50   148.3     -25   143.3     -10   138.8      10   138.8
      25  141.95      80     148     200     148

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3
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CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.75  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.04  * Wt. n-Val.             *          *   0.030  *   0.050  *
* W.S. Elev (ft)         *  142.71  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  138.59  *    2.61  *
* E.G. Slope (ft/ft)     *0.000255  * Area (sq ft)           *          *  138.59  *    2.61  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  219.35  *    0.65  *
* Top Width (ft)         *   54.91  * Top Width (ft)         *          *   48.03  *    6.89  *
* Vel Total (ft/s)       *    1.56  * Avg. Vel. (ft/s)       *          *    1.58  *    0.25  *
* Max Chl Dpth (ft)      *    3.91  * Hydr. Depth (ft)       *          *    2.89  *    0.38  *
* Conv. Total (cfs)      * 13782.9  * Conv. (cfs)            *          * 13742.5  *    40.4  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   48.93  *    6.93  *
* Min Ch El (ft)         *  138.80  * Shear (lb/sq ft)       *          *    0.05  *    0.01  *
* Alpha                  *    1.03  * Stream Power (lb/ft s) *          *    0.07  *    0.00  *
* Frctn Loss (ft)        *    0.02  * Cum Volume (acre-ft)   *    0.39  *   12.51  *    0.66  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    5.10  *    0.81  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 71      

INPUT
Description: 71+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   151.3   -62.5     150     -25 143.119     -10   138.6      10   138.6
      25 142.414     100   157.5     200   157.9

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.72  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.04  * Wt. n-Val.             *          *   0.030  *   0.050  *
* W.S. Elev (ft)         *  142.68  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  142.01  *    0.18  *
* E.G. Slope (ft/ft)     *0.000241  * Area (sq ft)           *          *  142.01  *    0.18  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  219.98  *    0.02  *
* Top Width (ft)         *   49.90  * Top Width (ft)         *          *   48.56  *    1.34  *
* Vel Total (ft/s)       *    1.55  * Avg. Vel. (ft/s)       *          *    1.55  *    0.12  *
* Max Chl Dpth (ft)      *    4.08  * Hydr. Depth (ft)       *          *    2.92  *    0.13  *
* Conv. Total (cfs)      * 14177.6  * Conv. (cfs)            *          * 14176.2  *     1.4  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   49.63  *    1.37  *
* Min Ch El (ft)         *  138.60  * Shear (lb/sq ft)       *          *    0.04  *    0.00  *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.07  *    0.00  *
* Frctn Loss (ft)        *    0.02  * Cum Volume (acre-ft)   *    0.39  *   12.19  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.48  *    4.99  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 70      

INPUT
Description: 70+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   151.2    -140   152.7     -25 141.465     -10   138.4      10   138.4
      25 142.204      58   147.8     120   149.9     200   149.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.70  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.03  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  142.67  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    7.45  *  162.05  *    0.64  *
* E.G. Slope (ft/ft)     *0.000157  * Area (sq ft)           *    7.45  *  162.05  *    0.64  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    1.97  *  217.94  *    0.09  *
* Top Width (ft)         *   65.10  * Top Width (ft)         *   12.35  *   50.00  *    2.76  *
* Vel Total (ft/s)       *    1.29  * Avg. Vel. (ft/s)       *    0.26  *    1.34  *    0.14  *
* Max Chl Dpth (ft)      *    4.27  * Hydr. Depth (ft)       *    0.60  *    3.24  *    0.23  *
* Conv. Total (cfs)      * 17560.9  * Conv. (cfs)            *   157.5  * 17396.3  *     7.2  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *   12.41  *   50.78  *    2.80  *
* Min Ch El (ft)         *  138.40  * Shear (lb/sq ft)       *    0.01  *    0.03  *    0.00  *
* Alpha                  *    1.07  * Stream Power (lb/ft s) *    0.00  *    0.04  *    0.00  *
* Frctn Loss (ft)        *    0.02  * Cum Volume (acre-ft)   *    0.38  *   11.84  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    4.88  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 69      

INPUT
Description: 69+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     151     -75   150.7     -25 142.208     -10   138.2      10   138.2
      25 146.129      37     150     100   150.9     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              109     109     109             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.68  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.04  * Wt. n-Val.             *   0.050  *   0.030  *          *
* W.S. Elev (ft)         *  142.64  * Reach Len. (ft)        *  109.00  *  109.00  *  109.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    0.56  *  144.18  *          *
* E.G. Slope (ft/ft)     *0.000201  * Area (sq ft)           *    0.56  *  144.18  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.08  *  219.92  *          *
* Top Width (ft)         *   45.98  * Top Width (ft)         *    2.57  *   43.41  *          *
* Vel Total (ft/s)       *    1.52  * Avg. Vel. (ft/s)       *    0.15  *    1.53  *          *
* Max Chl Dpth (ft)      *    4.44  * Hydr. Depth (ft)       *    0.22  *    3.32  *          *
* Conv. Total (cfs)      * 15518.6  * Conv. (cfs)            *     6.0  * 15512.6  *          *
* Length Wtd. (ft)       *  109.00  * Wetted Per. (ft)       *    2.61  *   45.04  *          *
* Min Ch El (ft)         *  138.20  * Shear (lb/sq ft)       *    0.00  *    0.04  *          *
* Alpha                  *    1.01  * Stream Power (lb/ft s) *    0.00  *    0.06  *          *
* Frctn Loss (ft)        *    0.02  * Cum Volume (acre-ft)   *    0.37  *   11.49  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.45  *    4.77  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 67.91   

INPUT
Description: 67+91
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     151     -82     152     -43     150     -40 148.909     -10     138
       0     138      10     138      20   140.8      40 149.409      43   150.7
     200     151
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -40     .03      40     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -40      40             1200    1200    1200             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.66  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.03  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.63  * Reach Len. (ft)        * 1200.00  * 1200.00  * 1200.00  *
* Crit W.S. (ft)         *  139.43  * Flow Area (sq ft)      *          *  158.22  *          *
* E.G. Slope (ft/ft)     *0.000163  * Area (sq ft)           *          *  158.22  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   46.98  * Top Width (ft)         *          *   46.98  *          *
* Vel Total (ft/s)       *    1.39  * Avg. Vel. (ft/s)       *          *    1.39  *          *
* Max Chl Dpth (ft)      *    4.63  * Hydr. Depth (ft)       *          *    3.37  *          *
* Conv. Total (cfs)      * 17224.9  * Conv. (cfs)            *          * 17224.9  *          *
* Length Wtd. (ft)       * 1200.00  * Wetted Per. (ft)       *          *   48.56  *          *
* Min Ch El (ft)         *  138.00  * Shear (lb/sq ft)       *          *    0.03  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.05  *          *
* Frctn Loss (ft)        *          * Cum Volume (acre-ft)   *    0.37  *   11.11  *    0.65  *
* C & E Loss (ft)        *          * Cum SA (acres)         *    0.44  *    4.66  *    0.80  *
***********************************************************************************************

CULVERT                

RIVER: French Stream   
REACH: 1                  RS: 61.91   

INPUT
Description: 
Distance from Upstream XS =      .1
Deck/Roadway Width        =    1199
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -43     150     138      43   150.7     138

Upstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     151     -82     152     -43     150     -40 148.909     -10     138
       0     138      10     138      20   140.8      40 149.409      43   150.7
     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -40     .03      40     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -40      40             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -25     145   135.7      25     145   135.7

Downstream Bridge Cross Section Data
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     147     -25     145     -10     138     -10   135.7       0   135.7
      10   135.7      10     138      25     145      60     148     200   150.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
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           -25      25             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                  1    1199     .013     .013        0                   .1                1
Number of Barrels =  2 
Upstream   Elevation =  138 
Centerline Stations
    Sta.    Sta.
      -5       5
Downstream Elevation =  135.7 
Centerline Stations
    Sta.    Sta.
      -5       5

CULVERT OUTPUT  Profile #100  Culv Group:  Culvert #1  
*************************************************************************
* Q Culv Group (cfs)     *  220.00  * Culv Full Len (ft)     *          *
* # Barrels              *       2  * Culv Vel US (ft/s)     *    6.71  *
* Q Barrel (cfs)         *  110.00  * Culv Vel DS (ft/s)     *    8.97  *
* E.G. US. (ft)          *  142.66  * Culv Inv El Up (ft)    *  138.00  *
* W.S. US. (ft)          *  142.63  * Culv Inv El Dn (ft)    *  135.70  *
* E.G. DS (ft)           *  138.32  * Culv Frctn Ls (ft)     *    2.65  *
* W.S. DS (ft)           *  137.95  * Culv Exit Loss (ft)    *    1.62  *
* Delta EG (ft)          *    4.34  * Culv Entr Loss (ft)    *    0.07  *
* Delta WS (ft)          *    4.68  * Q Weir (cfs)           *          *
* E.G. IC (ft)           *  142.54  * Weir Sta Lft (ft)      *          *
* E.G. OC (ft)           *  142.66  * Weir Sta Rgt (ft)      *          *
* Culvert Control        *  Outlet  * Weir Submerg           *          *
* Culv WS Inlet (ft)     *  141.89  * Weir Max Depth (ft)    *          *
* Culv WS Outlet (ft)    *  138.69  * Weir Avg Depth (ft)    *          *
* Culv Nml Depth (ft)    *    3.94  * Weir Flow Area (sq ft) *          *
* Culv Crt Depth (ft)    *    2.99  * Min El Weir Flow (ft)  *  150.01  *
*************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 55.91   

INPUT
Description: 55+91
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     147     -25     145     -10     138     -10   135.7       0   135.7
      10   135.7      10     138      25     145      60     148     200   150.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25               91      91      91             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  138.32  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.37  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  137.95  * Reach Len. (ft)        *   91.00  *   91.00  *   91.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   44.98  *          *
* E.G. Slope (ft/ft)     *0.004338  * Area (sq ft)           *          *   44.98  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
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* Top Width (ft)         *   20.00  * Top Width (ft)         *          *   20.00  *          *
* Vel Total (ft/s)       *    4.89  * Avg. Vel. (ft/s)       *          *    4.89  *          *
* Max Chl Dpth (ft)      *    2.25  * Hydr. Depth (ft)       *          *    2.25  *          *
* Conv. Total (cfs)      *  3340.1  * Conv. (cfs)            *          *  3340.1  *          *
* Length Wtd. (ft)       *   91.00  * Wetted Per. (ft)       *          *   24.50  *          *
* Min Ch El (ft)         *  135.70  * Shear (lb/sq ft)       *          *    0.50  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    2.43  *          *
* Frctn Loss (ft)        *    0.34  * Cum Volume (acre-ft)   *    0.37  *    8.31  *    0.65  *
* C & E Loss (ft)        *    0.03  * Cum SA (acres)         *    0.44  *    3.74  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 55      

INPUT
Description: 55+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     157     -50     155     -25 143.906     -10   135.5       0   135.5
      10   135.5      25 142.325      50     149     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  137.95  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.27  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  137.69  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   53.23  *          *
* E.G. Slope (ft/ft)     *0.003206  * Area (sq ft)           *          *   53.23  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.70  * Top Width (ft)         *          *   28.70  *          *
* Vel Total (ft/s)       *    4.13  * Avg. Vel. (ft/s)       *          *    4.13  *          *
* Max Chl Dpth (ft)      *    2.19  * Hydr. Depth (ft)       *          *    1.85  *          *
* Conv. Total (cfs)      *  3885.6  * Conv. (cfs)            *          *  3885.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.75  *          *
* Min Ch El (ft)         *  135.50  * Shear (lb/sq ft)       *          *    0.36  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.48  *          *
* Frctn Loss (ft)        *    0.33  * Cum Volume (acre-ft)   *    0.37  *    8.21  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    3.68  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 54      

INPUT
Description: 54+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   146.5     -35     144     -25  141.28     -10   135.2       0   135.2
      10   135.2      25 144.457      35     148     200   150.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  137.62  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.28  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  137.34  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *

Page 23



WG.rep
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   52.28  *          *
* E.G. Slope (ft/ft)     *0.003411  * Area (sq ft)           *          *   52.28  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.76  * Top Width (ft)         *          *   28.76  *          *
* Vel Total (ft/s)       *    4.21  * Avg. Vel. (ft/s)       *          *    4.21  *          *
* Max Chl Dpth (ft)      *    2.14  * Hydr. Depth (ft)       *          *    1.82  *          *
* Conv. Total (cfs)      *  3766.9  * Conv. (cfs)            *          *  3766.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.79  *          *
* Min Ch El (ft)         *  135.20  * Shear (lb/sq ft)       *          *    0.37  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.57  *          *
* Frctn Loss (ft)        *    0.35  * Cum Volume (acre-ft)   *    0.37  *    8.09  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    3.62  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 53      

INPUT
Description: 53+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     147     -25     146     -10   134.8       0   134.8      10   134.8
      25  145.25      30     148     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  137.26  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.30  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  136.96  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   49.69  *          *
* E.G. Slope (ft/ft)     *0.003613  * Area (sq ft)           *          *   49.69  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   25.99  * Top Width (ft)         *          *   25.99  *          *
* Vel Total (ft/s)       *    4.43  * Avg. Vel. (ft/s)       *          *    4.43  *          *
* Max Chl Dpth (ft)      *    2.16  * Hydr. Depth (ft)       *          *    1.91  *          *
* Conv. Total (cfs)      *  3660.3  * Conv. (cfs)            *          *  3660.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   27.39  *          *
* Min Ch El (ft)         *  134.80  * Shear (lb/sq ft)       *          *    0.41  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.81  *          *
* Frctn Loss (ft)        *    0.35  * Cum Volume (acre-ft)   *    0.37  *    7.97  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    3.56  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 52      

INPUT
Description: 52+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   145.5     -40   143.5     -25     140     -10   134.5       0   134.5
      10   134.5      25 142.688      40     147     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
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* E.G. Elev (ft)         *  136.91  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.26  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  136.64  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   53.29  *          *
* E.G. Slope (ft/ft)     *0.003329  * Area (sq ft)           *          *   53.29  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.76  * Top Width (ft)         *          *   29.76  *          *
* Vel Total (ft/s)       *    4.13  * Avg. Vel. (ft/s)       *          *    4.13  *          *
* Max Chl Dpth (ft)      *    2.14  * Hydr. Depth (ft)       *          *    1.79  *          *
* Conv. Total (cfs)      *  3813.2  * Conv. (cfs)            *          *  3813.2  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.69  *          *
* Min Ch El (ft)         *  134.50  * Shear (lb/sq ft)       *          *    0.36  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.49  *          *
* Frctn Loss (ft)        *    0.43  * Cum Volume (acre-ft)   *    0.37  *    7.85  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    3.49  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 51      

INPUT
Description: 51+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   144.5     -25   143.5     -10   134.2       0   134.2      10   134.2
      25 142.188      40   146.5     200   149.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  136.46  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.40  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  136.07  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   43.38  *          *
* E.G. Slope (ft/ft)     *0.005710  * Area (sq ft)           *          *   43.38  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   26.51  * Top Width (ft)         *          *   26.51  *          *
* Vel Total (ft/s)       *    5.07  * Avg. Vel. (ft/s)       *          *    5.07  *          *
* Max Chl Dpth (ft)      *    1.87  * Hydr. Depth (ft)       *          *    1.64  *          *
* Conv. Total (cfs)      *  2911.4  * Conv. (cfs)            *          *  2911.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   27.51  *          *
* Min Ch El (ft)         *  134.20  * Shear (lb/sq ft)       *          *    0.56  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    2.85  *          *
* Frctn Loss (ft)        *    0.42  * Cum Volume (acre-ft)   *    0.37  *    7.74  *    0.65  *
* C & E Loss (ft)        *    0.04  * Cum SA (acres)         *    0.44  *    3.43  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 50      

INPUT
Description: 
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   143.7     -25     143     -10   133.5       0   133.5      10   133.5
      25     144     200     148

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3
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CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  136.01  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.28  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  135.74  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   52.27  *          *
* E.G. Slope (ft/ft)     *0.003153  * Area (sq ft)           *          *   52.27  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   26.73  * Top Width (ft)         *          *   26.73  *          *
* Vel Total (ft/s)       *    4.21  * Avg. Vel. (ft/s)       *          *    4.21  *          *
* Max Chl Dpth (ft)      *    2.24  * Hydr. Depth (ft)       *          *    1.96  *          *
* Conv. Total (cfs)      *  3918.0  * Conv. (cfs)            *          *  3918.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   28.08  *          *
* Min Ch El (ft)         *  133.50  * Shear (lb/sq ft)       *          *    0.37  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.54  *          *
* Frctn Loss (ft)        *    0.25  * Cum Volume (acre-ft)   *    0.37  *    7.63  *    0.65  *
* C & E Loss (ft)        *    0.02  * Cum SA (acres)         *    0.44  *    3.37  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 49      

INPUT
Description: 49+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     143     -25     143     -10     133       0     133      10     133
      25     143      70     144      90   146.3     200   146.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  135.74  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.21  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  135.53  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   60.29  *          *
* E.G. Slope (ft/ft)     *0.002058  * Area (sq ft)           *          *   60.29  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   27.60  * Top Width (ft)         *          *   27.60  *          *
* Vel Total (ft/s)       *    3.65  * Avg. Vel. (ft/s)       *          *    3.65  *          *
* Max Chl Dpth (ft)      *    2.53  * Hydr. Depth (ft)       *          *    2.18  *          *
* Conv. Total (cfs)      *  4849.6  * Conv. (cfs)            *          *  4849.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.13  *          *
* Min Ch El (ft)         *  133.00  * Shear (lb/sq ft)       *          *    0.27  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.97  *          *
* Frctn Loss (ft)        *    0.20  * Cum Volume (acre-ft)   *    0.37  *    7.50  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    3.30  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 48      

INPUT
Description: 48+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -25     142     -10   132.8       0   132.8      10   132.8
      30     142     200     144

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      30     .05
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  135.54  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  135.35  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   63.36  *          *
* E.G. Slope (ft/ft)     *0.001893  * Area (sq ft)           *          *   63.36  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.70  * Top Width (ft)         *          *   29.70  *          *
* Vel Total (ft/s)       *    3.47  * Avg. Vel. (ft/s)       *          *    3.47  *          *
* Max Chl Dpth (ft)      *    2.55  * Hydr. Depth (ft)       *          *    2.13  *          *
* Conv. Total (cfs)      *  5056.5  * Conv. (cfs)            *          *  5056.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.98  *          *
* Min Ch El (ft)         *  132.80  * Shear (lb/sq ft)       *          *    0.24  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.84  *          *
* Frctn Loss (ft)        *    0.22  * Cum Volume (acre-ft)   *    0.37  *    7.36  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    3.24  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 47      

INPUT
Description: 47+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   142.5     -25     142     -10  132.75       0  132.75      10  132.75
      25 139.625      30     141     200     144

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  135.31  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.23  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  135.08  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   56.93  *          *
* E.G. Slope (ft/ft)     *0.002594  * Area (sq ft)           *          *   56.93  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.86  * Top Width (ft)         *          *   28.86  *          *
* Vel Total (ft/s)       *    3.86  * Avg. Vel. (ft/s)       *          *    3.86  *          *
* Max Chl Dpth (ft)      *    2.33  * Hydr. Depth (ft)       *          *    1.97  *          *
* Conv. Total (cfs)      *  4319.4  * Conv. (cfs)            *          *  4319.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.03  *          *
* Min Ch El (ft)         *  132.75  * Shear (lb/sq ft)       *          *    0.31  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.19  *          *
* Frctn Loss (ft)        *    0.43  * Cum Volume (acre-ft)   *    0.37  *    7.22  *    0.65  *
* C & E Loss (ft)        *    0.03  * Cum SA (acres)         *    0.44  *    3.17  *    0.80  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 46      

INPUT
Description: 46+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -25     140     -10   132.7      10   132.7      25     140
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     100     144     200     143

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  134.85  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.51  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  134.34  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   38.41  *          *
* E.G. Slope (ft/ft)     *0.008569  * Area (sq ft)           *          *   38.41  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   26.75  * Top Width (ft)         *          *   26.75  *          *
* Vel Total (ft/s)       *    5.73  * Avg. Vel. (ft/s)       *          *    5.73  *          *
* Max Chl Dpth (ft)      *    1.64  * Hydr. Depth (ft)       *          *    1.44  *          *
* Conv. Total (cfs)      *  2376.6  * Conv. (cfs)            *          *  2376.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   27.51  *          *
* Min Ch El (ft)         *  132.70  * Shear (lb/sq ft)       *          *    0.75  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    4.28  *          *
* Frctn Loss (ft)        *    0.19  * Cum Volume (acre-ft)   *    0.37  *    7.11  *    0.65  *
* C & E Loss (ft)        *    0.14  * Cum SA (acres)         *    0.44  *    3.11  *    0.80  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 45      

INPUT
Description: 45+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -25     140     -10   132.1      10   132.1      30     140
     100     140     150     139     160  132.65     200  132.65     210     139
     250     141

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  134.53  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.05  * Wt. n-Val.             *          *   0.030  *   0.050  *
* W.S. Elev (ft)         *  134.48  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   60.04  *   78.31  *
* E.G. Slope (ft/ft)     *0.000787  * Area (sq ft)           *          *   60.04  *   78.31  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  128.02  *   91.98  *
* Top Width (ft)         *   76.28  * Top Width (ft)         *          *   30.53  *   45.75  *
* Vel Total (ft/s)       *    1.59  * Avg. Vel. (ft/s)       *          *    2.13  *    1.17  *
* Max Chl Dpth (ft)      *    2.38  * Hydr. Depth (ft)       *          *    1.97  *    1.71  *
* Conv. Total (cfs)      *  7844.4  * Conv. (cfs)            *          *  4564.8  *  3279.5  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   31.57  *   46.81  *
* Min Ch El (ft)         *  132.10  * Shear (lb/sq ft)       *          *    0.09  *    0.08  *
* Alpha                  *    1.27  * Stream Power (lb/ft s) *          *    0.20  *    0.10  *
* Frctn Loss (ft)        *    0.09  * Cum Volume (acre-ft)   *    0.37  *    7.00  *    0.56  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    3.04  *    0.74  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.

CROSS SECTION          
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RIVER: French Stream   
REACH: 1                  RS: 44      

INPUT
Description: 44+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5     -30     140     -10   131.9      10   131.9      30     139
      70     139      90   132.6     110   132.6     140   140.5     200   140.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  134.43  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *          *   0.030  *   0.050  *
* W.S. Elev (ft)         *  134.35  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   64.92  *   45.66  *
* E.G. Slope (ft/ft)     *0.001091  * Area (sq ft)           *          *   64.92  *   45.66  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  163.93  *   56.07  *
* Top Width (ft)         *   65.09  * Top Width (ft)         *          *   32.96  *   32.13  *
* Vel Total (ft/s)       *    1.99  * Avg. Vel. (ft/s)       *          *    2.53  *    1.23  *
* Max Chl Dpth (ft)      *    2.45  * Hydr. Depth (ft)       *          *    1.97  *    1.42  *
* Conv. Total (cfs)      *  6660.5  * Conv. (cfs)            *          *  4963.0  *  1697.5  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.86  *   32.63  *
* Min Ch El (ft)         *  131.90  * Shear (lb/sq ft)       *          *    0.13  *    0.10  *
* Alpha                  *    1.30  * Stream Power (lb/ft s) *          *    0.33  *    0.12  *
* Frctn Loss (ft)        *    0.14  * Cum Volume (acre-ft)   *    0.37  *    6.86  *    0.42  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    2.97  *    0.65  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 43      

INPUT
Description: 43+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     140     -25   138.5     -10   131.7      10   131.7      25 134.781
      50   138.5     200     140

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  134.28  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.16  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  134.13  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   69.45  *          *
* E.G. Slope (ft/ft)     *0.001827  * Area (sq ft)           *          *   69.45  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   37.18  * Top Width (ft)         *          *   37.18  *          *
* Vel Total (ft/s)       *    3.17  * Avg. Vel. (ft/s)       *          *    3.17  *          *
* Max Chl Dpth (ft)      *    2.43  * Hydr. Depth (ft)       *          *    1.87  *          *
* Conv. Total (cfs)      *  5146.4  * Conv. (cfs)            *          *  5146.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   37.96  *          *
* Min Ch El (ft)         *  131.70  * Shear (lb/sq ft)       *          *    0.21  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.66  *          *
* Frctn Loss (ft)        *    0.20  * Cum Volume (acre-ft)   *    0.37  *    6.70  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.89  *    0.62  *
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***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 42      

INPUT
Description: 42+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5     -25   137.5     -10   131.5      10   131.5      25     138
     100     140     200     140

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  134.08  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.20  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  133.88  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   61.10  *          *
* E.G. Slope (ft/ft)     *0.002266  * Area (sq ft)           *          *   61.10  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.42  * Top Width (ft)         *          *   31.42  *          *
* Vel Total (ft/s)       *    3.60  * Avg. Vel. (ft/s)       *          *    3.60  *          *
* Max Chl Dpth (ft)      *    2.38  * Hydr. Depth (ft)       *          *    1.94  *          *
* Conv. Total (cfs)      *  4621.9  * Conv. (cfs)            *          *  4621.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   32.38  *          *
* Min Ch El (ft)         *  131.50  * Shear (lb/sq ft)       *          *    0.27  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.96  *          *
* Frctn Loss (ft)        *    0.22  * Cum Volume (acre-ft)   *    0.37  *    6.55  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.81  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 41      

INPUT
Description: 41+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     139     -25     138     -10   131.3      10   131.3      35   138.5
     150     141     200   145.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      35     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      35              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  133.85  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  133.66  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   63.20  *          *
* E.G. Slope (ft/ft)     *0.002190  * Area (sq ft)           *          *   63.20  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   33.49  * Top Width (ft)         *          *   33.49  *          *
* Vel Total (ft/s)       *    3.48  * Avg. Vel. (ft/s)       *          *    3.48  *          *
* Max Chl Dpth (ft)      *    2.36  * Hydr. Depth (ft)       *          *    1.89  *          *
* Conv. Total (cfs)      *  4701.4  * Conv. (cfs)            *          *  4701.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.33  *          *
* Min Ch El (ft)         *  131.30  * Shear (lb/sq ft)       *          *    0.25  *          *
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* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.88  *          *
* Frctn Loss (ft)        *    0.20  * Cum Volume (acre-ft)   *    0.37  *    6.41  *    0.37  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    2.73  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 40      

INPUT
Description: 40+00
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -40     138     -10   131.1      10   131.1      40   138.5
     200     141

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -40     .03      40     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -40      40              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  133.64  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.14  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  133.50  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   72.06  *          *
* E.G. Slope (ft/ft)     *0.001774  * Area (sq ft)           *          *   72.06  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   40.14  * Top Width (ft)         *          *   40.14  *          *
* Vel Total (ft/s)       *    3.05  * Avg. Vel. (ft/s)       *          *    3.05  *          *
* Max Chl Dpth (ft)      *    2.40  * Hydr. Depth (ft)       *          *    1.80  *          *
* Conv. Total (cfs)      *  5223.8  * Conv. (cfs)            *          *  5223.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   40.70  *          *
* Min Ch El (ft)         *  131.10  * Shear (lb/sq ft)       *          *    0.20  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.60  *          *
* Frctn Loss (ft)        *    0.19  * Cum Volume (acre-ft)   *    0.37  *    6.25  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.65  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 39      

INPUT
Description: 39+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -30   137.5     -20 134.925     -10   130.8      10   130.8
      20 134.925      30   137.5      60     138     120     140     150     139
     200   144.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  133.45  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.18  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  133.27  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   64.12  *          *
* E.G. Slope (ft/ft)     *0.001975  * Area (sq ft)           *          *   64.12  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.96  * Top Width (ft)         *          *   31.96  *          *
* Vel Total (ft/s)       *    3.43  * Avg. Vel. (ft/s)       *          *    3.43  *          *
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* Max Chl Dpth (ft)      *    2.47  * Hydr. Depth (ft)       *          *    2.01  *          *
* Conv. Total (cfs)      *  4950.5  * Conv. (cfs)            *          *  4950.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   32.94  *          *
* Min Ch El (ft)         *  130.80  * Shear (lb/sq ft)       *          *    0.24  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.82  *          *
* Frctn Loss (ft)        *    0.21  * Cum Volume (acre-ft)   *    0.37  *    6.10  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.57  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 38      

INPUT
Description: 38+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   139.5     -20     136     -10   130.6      10   130.6      20 136.433
      25   138.5     160   141.5     200     147

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  133.23  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.22  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  133.02  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   58.70  *          *
* E.G. Slope (ft/ft)     *0.002326  * Area (sq ft)           *          *   58.70  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.61  * Top Width (ft)         *          *   28.61  *          *
* Vel Total (ft/s)       *    3.75  * Avg. Vel. (ft/s)       *          *    3.75  *          *
* Max Chl Dpth (ft)      *    2.42  * Hydr. Depth (ft)       *          *    2.05  *          *
* Conv. Total (cfs)      *  4561.5  * Conv. (cfs)            *          *  4561.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.88  *          *
* Min Ch El (ft)         *  130.60  * Shear (lb/sq ft)       *          *    0.29  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.07  *          *
* Frctn Loss (ft)        *    0.23  * Cum Volume (acre-ft)   *    0.37  *    5.96  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.50  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 37      

INPUT
Description: 37+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   139.5    -100     139     -25     135     -20 133.923     -10   130.4
      10   130.4      20     138      70     141     100   141.5     200     154

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  133.00  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.21  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  132.79  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   59.55  *          *
* E.G. Slope (ft/ft)     *0.002343  * Area (sq ft)           *          *   59.55  *          *
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* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.91  * Top Width (ft)         *          *   29.91  *          *
* Vel Total (ft/s)       *    3.69  * Avg. Vel. (ft/s)       *          *    3.69  *          *
* Max Chl Dpth (ft)      *    2.39  * Hydr. Depth (ft)       *          *    1.99  *          *
* Conv. Total (cfs)      *  4545.4  * Conv. (cfs)            *          *  4545.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   31.12  *          *
* Min Ch El (ft)         *  130.40  * Shear (lb/sq ft)       *          *    0.28  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.03  *          *
* Frctn Loss (ft)        *    0.23  * Cum Volume (acre-ft)   *    0.37  *    5.82  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.43  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 36      

INPUT
Description: 36+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   139.5     -40     138     -20 133.714     -10   130.2      10   130.2
      20 134.667      30     138     140     146     200     155

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  132.76  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.20  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  132.57  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   61.53  *          *
* E.G. Slope (ft/ft)     *0.002265  * Area (sq ft)           *          *   61.53  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.03  * Top Width (ft)         *          *   32.03  *          *
* Vel Total (ft/s)       *    3.58  * Avg. Vel. (ft/s)       *          *    3.58  *          *
* Max Chl Dpth (ft)      *    2.37  * Hydr. Depth (ft)       *          *    1.92  *          *
* Conv. Total (cfs)      *  4622.9  * Conv. (cfs)            *          *  4622.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   32.93  *          *
* Min Ch El (ft)         *  130.20  * Shear (lb/sq ft)       *          *    0.26  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.94  *          *
* Frctn Loss (ft)        *    0.25  * Cum Volume (acre-ft)   *    0.37  *    5.68  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.36  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 35      

INPUT
Description: 35+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.3     -25     137     -20 135.333     -10     130      10     130
      20   134.8      35     139     130     144     200   158.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  132.51  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.25  * Wt. n-Val.             *          *   0.030  *          *

Page 33



WG.rep
* W.S. Elev (ft)         *  132.26  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   55.31  *          *
* E.G. Slope (ft/ft)     *0.002856  * Area (sq ft)           *          *   55.31  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.95  * Top Width (ft)         *          *   28.95  *          *
* Vel Total (ft/s)       *    3.98  * Avg. Vel. (ft/s)       *          *    3.98  *          *
* Max Chl Dpth (ft)      *    2.26  * Hydr. Depth (ft)       *          *    1.91  *          *
* Conv. Total (cfs)      *  4116.5  * Conv. (cfs)            *          *  4116.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.03  *          *
* Min Ch El (ft)         *  130.00  * Shear (lb/sq ft)       *          *    0.33  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.31  *          *
* Frctn Loss (ft)        *    0.18  * Cum Volume (acre-ft)   *    0.37  *    5.55  *    0.37  *
* C & E Loss (ft)        *    0.04  * Cum SA (acres)         *    0.44  *    2.29  *    0.62  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 34      

INPUT
Description: 34+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     141     -50     138     -40     139     -20     133     -10   129.4
      10   129.4      20 132.833      40   138.5     150     142     200   157.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  132.29  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.13  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  132.16  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   76.97  *          *
* E.G. Slope (ft/ft)     *0.001239  * Area (sq ft)           *          *   76.97  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   35.72  * Top Width (ft)         *          *   35.72  *          *
* Vel Total (ft/s)       *    2.86  * Avg. Vel. (ft/s)       *          *    2.86  *          *
* Max Chl Dpth (ft)      *    2.76  * Hydr. Depth (ft)       *          *    2.15  *          *
* Conv. Total (cfs)      *  6250.5  * Conv. (cfs)            *          *  6250.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   36.66  *          *
* Min Ch El (ft)         *  129.40  * Shear (lb/sq ft)       *          *    0.16  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.46  *          *
* Frctn Loss (ft)        *    0.12  * Cum Volume (acre-ft)   *    0.37  *    5.40  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.21  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 33      

INPUT
Description: 33+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -40   137.5     -20 132.046     -10   129.2      10   129.2
      20   134.5      30     139     140     144     170   155.5     200   157.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
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           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  132.17  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  132.05  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   78.88  *          *
* E.G. Slope (ft/ft)     *0.001134  * Area (sq ft)           *    0.00  *   78.88  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   35.38  * Top Width (ft)         *          *   35.37  *          *
* Vel Total (ft/s)       *    2.79  * Avg. Vel. (ft/s)       *          *    2.79  *          *
* Max Chl Dpth (ft)      *    2.85  * Hydr. Depth (ft)       *          *    2.23  *          *
* Conv. Total (cfs)      *  6532.8  * Conv. (cfs)            *          *  6532.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   36.48  *          *
* Min Ch El (ft)         *  129.20  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.43  *          *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.37  *    5.22  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.13  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 32      

INPUT
Description: 32+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142    -100     138     -25     136     -20   133.6     -10     129
      10     129      20 132.455      40     139     100     142     150     154
     200     157

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  132.06  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.11  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.94  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   80.87  *          *
* E.G. Slope (ft/ft)     *0.001028  * Area (sq ft)           *          *   80.87  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.92  * Top Width (ft)         *          *   34.92  *          *
* Vel Total (ft/s)       *    2.72  * Avg. Vel. (ft/s)       *          *    2.72  *          *
* Max Chl Dpth (ft)      *    2.94  * Hydr. Depth (ft)       *          *    2.32  *          *
* Conv. Total (cfs)      *  6861.9  * Conv. (cfs)            *          *  6861.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   36.06  *          *
* Min Ch El (ft)         *  129.00  * Shear (lb/sq ft)       *          *    0.14  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.39  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    5.03  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.05  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 31      

INPUT
Description: 31+00
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5     -40     135     -25   136.5     -20 134.021     -10   128.6
      10   128.6      20     138      35     138      45     141      95     143
     125     153     150     155     200   156.5

Manning's n Values        num=       3
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     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.96  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.85  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   80.29  *          *
* E.G. Slope (ft/ft)     *0.000881  * Area (sq ft)           *          *   80.29  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.45  * Top Width (ft)         *          *   29.45  *          *
* Vel Total (ft/s)       *    2.74  * Avg. Vel. (ft/s)       *          *    2.74  *          *
* Max Chl Dpth (ft)      *    3.25  * Hydr. Depth (ft)       *          *    2.73  *          *
* Conv. Total (cfs)      *  7412.4  * Conv. (cfs)            *          *  7412.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   31.56  *          *
* Min Ch El (ft)         *  128.60  * Shear (lb/sq ft)       *          *    0.14  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.38  *          *
* Frctn Loss (ft)        *    0.08  * Cum Volume (acre-ft)   *    0.37  *    4.85  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.98  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 30      

INPUT
Description: 30+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   141.5  -187.5     142     -90     136     -25     135     -20 134.392
     -10   128.4      10   128.4      20 134.833      25     137      50     139
      55     141     110     142     125     150     145     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.88  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.10  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.78  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   85.94  *          *
* E.G. Slope (ft/ft)     *0.000740  * Area (sq ft)           *          *   85.94  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   30.89  * Top Width (ft)         *          *   30.89  *          *
* Vel Total (ft/s)       *    2.56  * Avg. Vel. (ft/s)       *          *    2.56  *          *
* Max Chl Dpth (ft)      *    3.38  * Hydr. Depth (ft)       *          *    2.78  *          *
* Conv. Total (cfs)      *  8087.3  * Conv. (cfs)            *          *  8087.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   32.81  *          *
* Min Ch El (ft)         *  128.40  * Shear (lb/sq ft)       *          *    0.12  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.31  *          *
* Frctn Loss (ft)        *    0.07  * Cum Volume (acre-ft)   *    0.37  *    4.66  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.91  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 29      

INPUT
Description: 29+00
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
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    -200     141     -90   137.5     -85     136     -25     135     -20 133.467
     -10   128.2      10   128.2      20 134.133      25     136      63     139
      80     146     160     148     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.81  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.09  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.72  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   92.61  *          *
* E.G. Slope (ft/ft)     *0.000616  * Area (sq ft)           *          *   92.61  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.62  * Top Width (ft)         *          *   32.62  *          *
* Vel Total (ft/s)       *    2.38  * Avg. Vel. (ft/s)       *          *    2.38  *          *
* Max Chl Dpth (ft)      *    3.52  * Hydr. Depth (ft)       *          *    2.84  *          *
* Conv. Total (cfs)      *  8867.6  * Conv. (cfs)            *          *  8867.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.45  *          *
* Min Ch El (ft)         *  128.20  * Shear (lb/sq ft)       *          *    0.10  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.25  *          *
* Frctn Loss (ft)        *    0.06  * Cum Volume (acre-ft)   *    0.37  *    4.45  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.84  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 28      

INPUT
Description: 28+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142    -125     140     -25     135     -20  133.14     -10     128
      10     128      20 135.058      22     136      50     138      75     145
     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.75  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.67  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   95.93  *          *
* E.G. Slope (ft/ft)     *0.000546  * Area (sq ft)           *          *   95.93  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.33  * Top Width (ft)         *          *   32.33  *          *
* Vel Total (ft/s)       *    2.29  * Avg. Vel. (ft/s)       *          *    2.29  *          *
* Max Chl Dpth (ft)      *    3.67  * Hydr. Depth (ft)       *          *    2.97  *          *
* Conv. Total (cfs)      *  9417.1  * Conv. (cfs)            *          *  9417.1  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.38  *          *
* Min Ch El (ft)         *  128.00  * Shear (lb/sq ft)       *          *    0.10  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.22  *          *
* Frctn Loss (ft)        *    0.05  * Cum Volume (acre-ft)   *    0.37  *    4.24  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.76  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 27      
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INPUT
Description: 27+00
Station Elevation Data    num=      17
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   142.5    -105     140     -80   148.5     -55     148     -25     135
     -20 133.192     -10   127.8      10   127.8      20 133.059      30     137
      45   136.3      75     138     105     145     145   145.5     150     145
     180     145     200     147

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.70  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.07  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.63  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  104.00  *          *
* E.G. Slope (ft/ft)     *0.000448  * Area (sq ft)           *          *  104.00  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.37  * Top Width (ft)         *          *   34.37  *          *
* Vel Total (ft/s)       *    2.12  * Avg. Vel. (ft/s)       *          *    2.12  *          *
* Max Chl Dpth (ft)      *    3.83  * Hydr. Depth (ft)       *          *    3.03  *          *
* Conv. Total (cfs)      * 10394.4  * Conv. (cfs)            *          * 10394.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   36.28  *          *
* Min Ch El (ft)         *  127.80  * Shear (lb/sq ft)       *          *    0.08  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.17  *          *
* Frctn Loss (ft)        *    0.04  * Cum Volume (acre-ft)   *    0.37  *    4.01  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.69  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 26      

INPUT
Description: 26+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -50     137     -25     135     -20 133.154     -10   127.7
      10   127.7      20 133.769      25     136      80     137     105     142
     125     143     145   146.5     160     145     200   147.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.65  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.07  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.58  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  103.84  *          *
* E.G. Slope (ft/ft)     *0.000439  * Area (sq ft)           *          *  103.84  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   33.51  * Top Width (ft)         *          *   33.51  *          *
* Vel Total (ft/s)       *    2.12  * Avg. Vel. (ft/s)       *          *    2.12  *          *
* Max Chl Dpth (ft)      *    3.88  * Hydr. Depth (ft)       *          *    3.10  *          *
* Conv. Total (cfs)      * 10502.2  * Conv. (cfs)            *          * 10502.2  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.59  *          *
* Min Ch El (ft)         *  127.70  * Shear (lb/sq ft)       *          *    0.08  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.17  *          *
* Frctn Loss (ft)        *    0.05  * Cum Volume (acre-ft)   *    0.37  *    3.77  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.61  *    0.62  *
***********************************************************************************************
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CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 25      

INPUT
Description: 25+00
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5    -140   139.5    -120   139.8     -20   134.5     -10  127.65
      10  127.65      20  134.24      30     137      63     138     100     141
     150     144     200     147

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20               17      17      17             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.61  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.53  * Reach Len. (ft)        *   17.00  *   17.00  *   17.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  100.00  *          *
* E.G. Slope (ft/ft)     *0.000467  * Area (sq ft)           *          *  100.00  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.55  * Top Width (ft)         *          *   31.55  *          *
* Vel Total (ft/s)       *    2.20  * Avg. Vel. (ft/s)       *          *    2.20  *          *
* Max Chl Dpth (ft)      *    3.88  * Hydr. Depth (ft)       *          *    3.17  *          *
* Conv. Total (cfs)      * 10185.2  * Conv. (cfs)            *          * 10185.2  *          *
* Length Wtd. (ft)       *   17.00  * Wetted Per. (ft)       *          *   33.92  *          *
* Min Ch El (ft)         *  127.65  * Shear (lb/sq ft)       *          *    0.09  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.19  *          *
* Frctn Loss (ft)        *    0.01  * Cum Volume (acre-ft)   *    0.37  *    3.54  *    0.37  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    1.53  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 24.83   

INPUT
Description: 24+83
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     141    -120     139     -20     136     -10     127       0     127
      10     127      20  135.25      25     137      87     140     110   140.5
     200     146

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20               32      32      32             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.59  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.06  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.54  * Reach Len. (ft)        *   32.00  *   32.00  *   32.00  *
* Crit W.S. (ft)         *  128.51  * Flow Area (sq ft)      *          *  114.62  *          *
* E.G. Slope (ft/ft)     *0.000296  * Area (sq ft)           *          *  114.62  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   30.54  * Top Width (ft)         *          *   30.54  *          *
* Vel Total (ft/s)       *    1.92  * Avg. Vel. (ft/s)       *          *    1.92  *          *
* Max Chl Dpth (ft)      *    4.54  * Hydr. Depth (ft)       *          *    3.75  *          *
* Conv. Total (cfs)      * 12787.8  * Conv. (cfs)            *          * 12787.8  *          *
* Length Wtd. (ft)       *   32.00  * Wetted Per. (ft)       *          *   33.91  *          *
* Min Ch El (ft)         *  127.00  * Shear (lb/sq ft)       *          *    0.06  *          *
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* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.12  *          *
* Frctn Loss (ft)        *          * Cum Volume (acre-ft)   *    0.37  *    3.49  *    0.37  *
* C & E Loss (ft)        *          * Cum SA (acres)         *    0.44  *    1.52  *    0.62  *
***********************************************************************************************

CULVERT                

RIVER: French Stream   
REACH: 1                  RS: 24.67   

INPUT
Description: 
Distance from Upstream XS =       1
Deck/Roadway Width        =      26
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -20     136     127      25     137     127

Upstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     141    -120     139     -20     136     -10     127       0     127
      10     127      20  135.25      25     137      87     140     110   140.5
     200     146

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -20      20             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -20     136   127.2      30     137   127.2

Downstream Bridge Cross Section Data
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5    -155     140     -90     138     -60     137     -50     136
     -20     135     -10   127.2       0   127.2      10   127.2      20 134.222
      30     137     150     141     200   145.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -20      20             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                  1      30     .013     .013        0                   .1                1
Number of Barrels =  2 
Upstream   Elevation =  127 
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Centerline Stations
    Sta.    Sta.
      -5       5
Downstream Elevation =  127.2 
Centerline Stations
    Sta.    Sta.
      -5       5

CULVERT OUTPUT  Profile #100  Culv Group:  Culvert #1  
*************************************************************************
* Q Culv Group (cfs)     *  220.00  * Culv Full Len (ft)     *          *
* # Barrels              *       2  * Culv Vel US (ft/s)     *    6.91  *
* Q Barrel (cfs)         *  110.00  * Culv Vel DS (ft/s)     *    8.97  *
* E.G. US. (ft)          *  131.59  * Culv Inv El Up (ft)    *  127.00  *
* W.S. US. (ft)          *  131.54  * Culv Inv El Dn (ft)    *  127.20  *
* E.G. DS (ft)           *  129.44  * Culv Frctn Ls (ft)     *    0.08  *
* W.S. DS (ft)           *  128.96  * Culv Exit Loss (ft)    *    2.00  *
* Delta EG (ft)          *    2.15  * Culv Entr Loss (ft)    *    0.07  *
* Delta WS (ft)          *    2.58  * Q Weir (cfs)           *          *
* E.G. IC (ft)           *  131.57  * Weir Sta Lft (ft)      *          *
* E.G. OC (ft)           *  131.59  * Weir Sta Rgt (ft)      *          *
* Culvert Control        *  Outlet  * Weir Submerg           *          *
* Culv WS Inlet (ft)     *  130.78  * Weir Max Depth (ft)    *          *
* Culv WS Outlet (ft)    *  130.19  * Weir Avg Depth (ft)    *          *
* Culv Nml Depth (ft)    *          * Weir Flow Area (sq ft) *          *
* Culv Crt Depth (ft)    *    2.99  * Min El Weir Flow (ft)  *  136.01  *
*************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 24.51   

INPUT
Description: 24+51
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5    -155     140     -90     138     -60     137     -50     136
     -20     135     -10   127.2       0   127.2      10   127.2      20 134.222
      30     137     150     141     200   145.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20               51      51      51             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  129.44  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.49  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.96  * Reach Len. (ft)        *   51.00  *   51.00  *   51.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   39.34  *          *
* E.G. Slope (ft/ft)     *0.007309  * Area (sq ft)           *          *   39.34  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   24.76  * Top Width (ft)         *          *   24.76  *          *
* Vel Total (ft/s)       *    5.59  * Avg. Vel. (ft/s)       *          *    5.59  *          *
* Max Chl Dpth (ft)      *    1.76  * Hydr. Depth (ft)       *          *    1.59  *          *
* Conv. Total (cfs)      *  2573.3  * Conv. (cfs)            *          *  2573.3  *          *
* Length Wtd. (ft)       *   51.00  * Wetted Per. (ft)       *          *   25.92  *          *
* Min Ch El (ft)         *  127.20  * Shear (lb/sq ft)       *          *    0.69  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    3.87  *          *
* Frctn Loss (ft)        *    0.20  * Cum Volume (acre-ft)   *    0.37  *    3.44  *    0.37  *
* C & E Loss (ft)        *    0.07  * Cum SA (acres)         *    0.44  *    1.50  *    0.62  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 24      
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INPUT
Description: 24+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   136.5    -155     138    -120     136     -75     136     -50     132
     -20   130.4   -12.5     130     -10   126.4       0   126.4      10   126.4
    12.5     130      20   134.2      30     137      55   137.5      70     138
      85   139.3     110     139     125     138     200     141

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  129.17  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.25  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.92  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   54.86  *          *
* E.G. Slope (ft/ft)     *0.002439  * Area (sq ft)           *          *   54.86  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   23.50  * Top Width (ft)         *          *   23.50  *          *
* Vel Total (ft/s)       *    4.01  * Avg. Vel. (ft/s)       *          *    4.01  *          *
* Max Chl Dpth (ft)      *    2.52  * Hydr. Depth (ft)       *          *    2.33  *          *
* Conv. Total (cfs)      *  4454.6  * Conv. (cfs)            *          *  4454.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   26.14  *          *
* Min Ch El (ft)         *  126.40  * Shear (lb/sq ft)       *          *    0.32  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.28  *          *
* Frctn Loss (ft)        *    0.22  * Cum Volume (acre-ft)   *    0.37  *    3.38  *    0.37  *
* C & E Loss (ft)        *    0.02  * Cum SA (acres)         *    0.44  *    1.47  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 23      

INPUT
Description: 23+00
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   135.9    -180     136    -145   137.5    -115     136     -50     135
     -25     136     -20 133.667     -15     129     -10   126.2       0   126.2
      10   126.2      15     129      20 134.333      25     137      70     139
     110     143     160     147     200   150.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.94  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.75  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   62.49  *          *
* E.G. Slope (ft/ft)     *0.001935  * Area (sq ft)           *          *   62.49  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.09  * Top Width (ft)         *          *   29.09  *          *
* Vel Total (ft/s)       *    3.52  * Avg. Vel. (ft/s)       *          *    3.52  *          *
* Max Chl Dpth (ft)      *    2.55  * Hydr. Depth (ft)       *          *    2.15  *          *
* Conv. Total (cfs)      *  5001.4  * Conv. (cfs)            *          *  5001.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.42  *          *
* Min Ch El (ft)         *  126.20  * Shear (lb/sq ft)       *          *    0.25  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.87  *          *
* Frctn Loss (ft)        *    0.19  * Cum Volume (acre-ft)   *    0.37  *    3.25  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.41  *    0.62  *
***********************************************************************************************
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CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 22      

INPUT
Description: 22+00
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   135.7     -80   136.5     -30     134     -25   134.5     -20 132.833
     -15   128.5     -10     126       0     126      10     126      15     129
      20 134.667      25   137.5      90     141     120     143     125     146
     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.75  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.56  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   63.14  *          *
* E.G. Slope (ft/ft)     *0.001888  * Area (sq ft)           *          *   63.14  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.33  * Top Width (ft)         *          *   29.33  *          *
* Vel Total (ft/s)       *    3.48  * Avg. Vel. (ft/s)       *          *    3.48  *          *
* Max Chl Dpth (ft)      *    2.56  * Hydr. Depth (ft)       *          *    2.15  *          *
* Conv. Total (cfs)      *  5063.0  * Conv. (cfs)            *          *  5063.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.65  *          *
* Min Ch El (ft)         *  126.00  * Shear (lb/sq ft)       *          *    0.24  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.85  *          *
* Frctn Loss (ft)        *    0.17  * Cum Volume (acre-ft)   *    0.37  *    3.10  *    0.37  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    1.34  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 21      

INPUT
Description: 21+00
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   136.1    -145     137    -135     138    -120   138.7     -85   143.5
     -20 130.583     -15     128     -10   125.8       0   125.8      10   125.8
      15   127.5      20 132.194      25     134      65     138     125     141
     200   145.9

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.57  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.16  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.41  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   69.13  *          *
* E.G. Slope (ft/ft)     *0.001538  * Area (sq ft)           *          *   69.13  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.76  * Top Width (ft)         *          *   31.76  *          *
* Vel Total (ft/s)       *    3.18  * Avg. Vel. (ft/s)       *          *    3.18  *          *
* Max Chl Dpth (ft)      *    2.61  * Hydr. Depth (ft)       *          *    2.18  *          *
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* Conv. Total (cfs)      *  5610.3  * Conv. (cfs)            *          *  5610.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   32.96  *          *
* Min Ch El (ft)         *  125.80  * Shear (lb/sq ft)       *          *    0.20  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.64  *          *
* Frctn Loss (ft)        *    0.14  * Cum Volume (acre-ft)   *    0.37  *    2.95  *    0.37  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    1.27  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 20      

INPUT
Description: 20+00
Station Elevation Data    num=      20
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     136    -175     136    -150     138    -135   137.2    -130   137.7
    -110   139.5     -85   144.5     -60     142     -45   134.5     -20 129.566
     -15     127     -10   125.6       0   125.6      10   125.6      15     127
      20     131      25     133      80     136     110     144     200   150.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.42  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.13  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.29  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   76.50  *          *
* E.G. Slope (ft/ft)     *0.001202  * Area (sq ft)           *          *   76.50  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.14  * Top Width (ft)         *          *   34.14  *          *
* Vel Total (ft/s)       *    2.88  * Avg. Vel. (ft/s)       *          *    2.88  *          *
* Max Chl Dpth (ft)      *    2.69  * Hydr. Depth (ft)       *          *    2.24  *          *
* Conv. Total (cfs)      *  6346.8  * Conv. (cfs)            *          *  6346.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.29  *          *
* Min Ch El (ft)         *  125.60  * Shear (lb/sq ft)       *          *    0.16  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.47  *          *
* Frctn Loss (ft)        *    0.12  * Cum Volume (acre-ft)   *    0.37  *    2.78  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.20  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 19      

INPUT
Description: 19+00
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     136    -125     138     -20     134     -15     127     -10   125.4
       0   125.4      10   125.4      15     127      20   132.3      45     134
      75     145     150   147.5     200   146.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.31  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.13  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.18  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
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* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   76.48  *          *
* E.G. Slope (ft/ft)     *0.001125  * Area (sq ft)           *          *   76.48  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.95  * Top Width (ft)         *          *   31.95  *          *
* Vel Total (ft/s)       *    2.88  * Avg. Vel. (ft/s)       *          *    2.88  *          *
* Max Chl Dpth (ft)      *    2.78  * Hydr. Depth (ft)       *          *    2.39  *          *
* Conv. Total (cfs)      *  6559.9  * Conv. (cfs)            *          *  6559.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.57  *          *
* Min Ch El (ft)         *  125.40  * Shear (lb/sq ft)       *          *    0.16  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.46  *          *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.37  *    2.61  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.12  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 18      

INPUT
Description: 18+00
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   135.3     -25     135     -20 132.333     -15     127     -10   125.2
       0   125.2      10   125.2      15     127      20  129.75      25   132.5
      80     136      95     139     120     141     125     142     180     143

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.20  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.07  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   78.83  *          *
* E.G. Slope (ft/ft)     *0.001048  * Area (sq ft)           *          *   78.83  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.96  * Top Width (ft)         *          *   32.96  *          *
* Vel Total (ft/s)       *    2.79  * Avg. Vel. (ft/s)       *          *    2.79  *          *
* Max Chl Dpth (ft)      *    2.87  * Hydr. Depth (ft)       *          *    2.39  *          *
* Conv. Total (cfs)      *  6795.4  * Conv. (cfs)            *          *  6795.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.33  *          *
* Min Ch El (ft)         *  125.20  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.42  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    2.43  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.05  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 17      

INPUT
Description: 17+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     136    -140     136    -140     134     -65     133     -25   134.5
     -20     132     -15     127     -10     125       0     125      10     125
      15     127      20     131      80     140     200     141

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3
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CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.09  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  127.98  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   80.41  *          *
* E.G. Slope (ft/ft)     *0.000958  * Area (sq ft)           *          *   80.41  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.20  * Top Width (ft)         *          *   32.20  *          *
* Vel Total (ft/s)       *    2.74  * Avg. Vel. (ft/s)       *          *    2.74  *          *
* Max Chl Dpth (ft)      *    2.98  * Hydr. Depth (ft)       *          *    2.50  *          *
* Conv. Total (cfs)      *  7108.6  * Conv. (cfs)            *          *  7108.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.72  *          *
* Min Ch El (ft)         *  125.00  * Shear (lb/sq ft)       *          *    0.14  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.39  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    2.25  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.97  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 16      

INPUT
Description: 16+00
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -40     134     -20   128.4     -15     127     -10   124.9
       0   124.9      10   124.9      15     127      20   130.5      25   130.5
      30     128      75   132.5      95     138     150     141     200   140.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.00  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  127.88  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   80.84  *          *
* E.G. Slope (ft/ft)     *0.001013  * Area (sq ft)           *          *   80.84  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.40  * Top Width (ft)         *          *   34.40  *          *
* Vel Total (ft/s)       *    2.72  * Avg. Vel. (ft/s)       *          *    2.72  *          *
* Max Chl Dpth (ft)      *    2.98  * Hydr. Depth (ft)       *          *    2.35  *          *
* Conv. Total (cfs)      *  6911.5  * Conv. (cfs)            *          *  6911.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.64  *          *
* Min Ch El (ft)         *  124.90  * Shear (lb/sq ft)       *          *    0.14  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.39  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    2.06  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.90  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 15      

INPUT
Description: 15+00
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -20     134     -15     127     -10   124.8       0   124.8
      10   124.8      15     127      20     129      25     130      87     132
     105     137     187     141     200     141

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
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    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.89  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  127.77  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   79.16  *          *
* E.G. Slope (ft/ft)     *0.001019  * Area (sq ft)           *          *   79.16  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.49  * Top Width (ft)         *          *   32.49  *          *
* Vel Total (ft/s)       *    2.78  * Avg. Vel. (ft/s)       *          *    2.78  *          *
* Max Chl Dpth (ft)      *    2.97  * Hydr. Depth (ft)       *          *    2.44  *          *
* Conv. Total (cfs)      *  6893.0  * Conv. (cfs)            *          *  6893.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.96  *          *
* Min Ch El (ft)         *  124.80  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.41  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    1.88  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.82  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 14      

INPUT
Description: 14+00
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     138    -137     138   -87.5     134     -25     134     -20 131.667
     -15     127     -10   124.7       0   124.7      10   124.7      15     127
      20 130.171      95     132     112   135.8     115   135.5     175     140
     200     139

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.79  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  127.67  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   78.10  *          *
* E.G. Slope (ft/ft)     *0.001035  * Area (sq ft)           *          *   78.10  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.77  * Top Width (ft)         *          *   31.77  *          *
* Vel Total (ft/s)       *    2.82  * Avg. Vel. (ft/s)       *          *    2.82  *          *
* Max Chl Dpth (ft)      *    2.97  * Hydr. Depth (ft)       *          *    2.46  *          *
* Conv. Total (cfs)      *  6837.7  * Conv. (cfs)            *          *  6837.7  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.23  *          *
* Min Ch El (ft)         *  124.70  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.43  *          *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.37  *    1.70  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.75  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 13      

INPUT
Description: 13+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   137.8    -160     138    -113     138     -60     134     -25     132
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     -15     127     -10   124.6       0   124.6      10   124.6      15     127
      25     130      45   130.5      60     130   112.5     132     125     134
     145     135     150     133     163     133     200     134

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.68  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  127.56  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   77.59  *          *
* E.G. Slope (ft/ft)     *0.001103  * Area (sq ft)           *          *   77.59  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.98  * Top Width (ft)         *          *   32.98  *          *
* Vel Total (ft/s)       *    2.84  * Avg. Vel. (ft/s)       *          *    2.84  *          *
* Max Chl Dpth (ft)      *    2.96  * Hydr. Depth (ft)       *          *    2.35  *          *
* Conv. Total (cfs)      *  6623.9  * Conv. (cfs)            *          *  6623.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.28  *          *
* Min Ch El (ft)         *  124.60  * Shear (lb/sq ft)       *          *    0.16  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.44  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    1.52  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.67  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 12      

INPUT
Description: 12+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -55     134     -20     132     -15     127     -10   124.4
       0   124.4      10   124.4      15     127      20     128     112     131
     125   132.3     138     132     200     132     250     135

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      10     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      10              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.58  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.14  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  127.44  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    0.10  *   69.52  *    9.19  *
* E.G. Slope (ft/ft)     *0.000988  * Area (sq ft)           *    0.10  *   69.52  *    9.19  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.03  *  210.47  *    9.51  *
* Top Width (ft)         *   32.65  * Top Width (ft)         *    0.44  *   25.00  *    7.20  *
* Vel Total (ft/s)       *    2.79  * Avg. Vel. (ft/s)       *    0.27  *    3.03  *    1.03  *
* Max Chl Dpth (ft)      *    3.04  * Hydr. Depth (ft)       *    0.22  *    2.78  *    1.28  *
* Conv. Total (cfs)      *  7000.2  * Conv. (cfs)            *     0.8  *  6696.8  *   302.5  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    0.62  *   25.64  *    7.88  *
* Min Ch El (ft)         *  124.40  * Shear (lb/sq ft)       *    0.01  *    0.17  *    0.07  *
* Alpha                  *    1.13  * Stream Power (lb/ft s) *    0.00  *    0.51  *    0.07  *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    1.35  *    0.36  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.61  *    0.61  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 11      
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INPUT
Description: 11+00
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -45     134     -35     132     -15     127     -10   124.3
       0   124.3      10   124.3      15     127      50   133.8      95     134
     165     132     175     134     200     134

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -10     .03      10     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -10      10              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.47  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.16  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  127.31  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    8.51  *   60.27  *    8.57  *
* E.G. Slope (ft/ft)     *0.001047  * Area (sq ft)           *    8.51  *   60.27  *    8.57  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    9.35  *  201.50  *    9.15  *
* Top Width (ft)         *   32.87  * Top Width (ft)         *    6.25  *   20.00  *    6.61  *
* Vel Total (ft/s)       *    2.84  * Avg. Vel. (ft/s)       *    1.10  *    3.34  *    1.07  *
* Max Chl Dpth (ft)      *    3.01  * Hydr. Depth (ft)       *    1.36  *    3.01  *    1.30  *
* Conv. Total (cfs)      *  6800.4  * Conv. (cfs)            *   289.0  *  6228.5  *   282.8  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    6.98  *   20.00  *    7.33  *
* Min Ch El (ft)         *  124.30  * Shear (lb/sq ft)       *    0.08  *    0.20  *    0.08  *
* Alpha                  *    1.28  * Stream Power (lb/ft s) *    0.09  *    0.66  *    0.08  *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.36  *    1.20  *    0.34  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    0.55  *    0.59  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 10      

INPUT
Description: 10+00
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -30     134     -20  128.75     -15     127     -10   124.3
       0   124.3      10   124.3      15     127      20     128      40     128
      45     127      60     127     105     133     137     133     150     132
     182     132     190     134     200     134

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.36  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.13  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  127.22  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    0.07  *   74.21  *    3.79  *
* E.G. Slope (ft/ft)     *0.001123  * Area (sq ft)           *    0.07  *   74.21  *    3.79  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.02  *  218.68  *    1.30  *
* Top Width (ft)         *   49.55  * Top Width (ft)         *    0.64  *   30.00  *   18.91  *
* Vel Total (ft/s)       *    2.82  * Avg. Vel. (ft/s)       *    0.22  *    2.95  *    0.34  *
* Max Chl Dpth (ft)      *    2.92  * Hydr. Depth (ft)       *    0.11  *    2.47  *    0.20  *
* Conv. Total (cfs)      *  6565.6  * Conv. (cfs)            *     0.5  *  6526.3  *    38.8  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    0.68  *   31.36  *   18.97  *
* Min Ch El (ft)         *  124.30  * Shear (lb/sq ft)       *    0.01  *    0.17  *    0.01  *
* Alpha                  *    1.09  * Stream Power (lb/ft s) *    0.00  *    0.49  *    0.00  *
* Frctn Loss (ft)        *    0.12  * Cum Volume (acre-ft)   *    0.35  *    1.05  *    0.32  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.43  *    0.50  *    0.56  *
***********************************************************************************************
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Warning: Divided flow computed for this cross-section.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 9       

INPUT
Description: 9+00
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -40     134     -25     132     -15     127     -10   124.2
       0   124.2      10   124.2      15     127      20 127.125      50     128
      70     127      95     127     130   131.2     137   130.5     200   132.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.24  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.14  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  127.10  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    0.01  *   73.06  *    2.91  *
* E.G. Slope (ft/ft)     *0.001195  * Area (sq ft)           *    0.01  *   73.06  *    2.91  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.00  *  219.38  *    0.61  *
* Top Width (ft)         *   62.18  * Top Width (ft)         *    0.20  *   30.00  *   31.97  *
* Vel Total (ft/s)       *    2.90  * Avg. Vel. (ft/s)       *    0.13  *    3.00  *    0.21  *
* Max Chl Dpth (ft)      *    2.90  * Hydr. Depth (ft)       *    0.05  *    2.44  *    0.09  *
* Conv. Total (cfs)      *  6363.9  * Conv. (cfs)            *     0.0  *  6346.1  *    17.8  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    0.23  *   31.46  *   31.98  *
* Min Ch El (ft)         *  124.20  * Shear (lb/sq ft)       *    0.00  *    0.17  *    0.01  *
* Alpha                  *    1.07  * Stream Power (lb/ft s) *    0.00  *    0.52  *    0.00  *
* Frctn Loss (ft)        *    0.07  * Cum Volume (acre-ft)   *    0.35  *    0.88  *    0.31  *
* C & E Loss (ft)        *    0.03  * Cum SA (acres)         *    0.43  *    0.43  *    0.51  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 8       

INPUT
Description: 8+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   139.5    -100     140     -20   127.2     -10     124       0     124
      10     124      20 125.513      75   127.2     100   130.5     200     132

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.15  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.05  * Wt. n-Val.             *          *   0.030  *   0.050  *
* W.S. Elev (ft)         *  127.09  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  100.06  *   40.55  *
* E.G. Slope (ft/ft)     *0.000472  * Area (sq ft)           *          *  100.06  *   40.55  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  197.65  *   22.35  *
* Top Width (ft)         *   91.07  * Top Width (ft)         *          *   39.66  *   51.42  *
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* Vel Total (ft/s)       *    1.56  * Avg. Vel. (ft/s)       *          *    1.98  *    0.55  *
* Max Chl Dpth (ft)      *    3.09  * Hydr. Depth (ft)       *          *    2.52  *    0.79  *
* Conv. Total (cfs)      * 10122.4  * Conv. (cfs)            *          *  9094.2  *  1028.1  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   40.25  *   51.44  *
* Min Ch El (ft)         *  124.00  * Shear (lb/sq ft)       *          *    0.07  *    0.02  *
* Alpha                  *    1.44  * Stream Power (lb/ft s) *          *    0.14  *    0.01  *
* Frctn Loss (ft)        *    0.07  * Cum Volume (acre-ft)   *    0.35  *    0.68  *    0.26  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.43  *    0.35  *    0.41  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 7       

INPUT
Description: 7+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     139    -100   138.5     -50     136     -30     133     -25     133
     -20   132.5     -15     127     -10   123.8       0   123.8      10   123.8
      15     127      20   128.2      35     130     200     133

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      35     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      35               56      56      56             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.07  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  126.95  * Reach Len. (ft)        *   56.00  *   56.00  *   56.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   78.55  *          *
* E.G. Slope (ft/ft)     *0.000953  * Area (sq ft)           *          *   78.55  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.85  * Top Width (ft)         *          *   29.85  *          *
* Vel Total (ft/s)       *    2.80  * Avg. Vel. (ft/s)       *          *    2.80  *          *
* Max Chl Dpth (ft)      *    3.15  * Hydr. Depth (ft)       *          *    2.63  *          *
* Conv. Total (cfs)      *  7125.0  * Conv. (cfs)            *          *  7125.0  *          *
* Length Wtd. (ft)       *   56.00  * Wetted Per. (ft)       *          *   31.69  *          *
* Min Ch El (ft)         *  123.80  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.41  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.35  *    0.47  *    0.22  *
* C & E Loss (ft)        *    0.02  * Cum SA (acres)         *    0.43  *    0.27  *    0.35  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 6.44    

INPUT
Description: 6+44
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   136.5     -20     129     -10   122.9       0     128      10   122.9
      20     129      25     129      35   129.4     100     130     200     132

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20               44      44      44             .1       .3
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CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  126.96  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.29  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  126.68  * Reach Len. (ft)        *   44.00  *   44.00  *   44.00  *
* Crit W.S. (ft)         *  125.87  * Flow Area (sq ft)      *          *   51.35  *          *
* E.G. Slope (ft/ft)     *0.003838  * Area (sq ft)           *          *   51.35  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   27.19  * Top Width (ft)         *          *   27.19  *          *
* Vel Total (ft/s)       *    4.28  * Avg. Vel. (ft/s)       *          *    4.28  *          *
* Max Chl Dpth (ft)      *    3.78  * Hydr. Depth (ft)       *          *    1.89  *          *
* Conv. Total (cfs)      *  3550.9  * Conv. (cfs)            *          *  3550.9  *          *
* Length Wtd. (ft)       *   44.00  * Wetted Per. (ft)       *          *   31.13  *          *
* Min Ch El (ft)         *  122.90  * Shear (lb/sq ft)       *          *    0.40  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.69  *          *
* Frctn Loss (ft)        *          * Cum Volume (acre-ft)   *    0.35  *    0.39  *    0.22  *
* C & E Loss (ft)        *          * Cum SA (acres)         *    0.43  *    0.23  *    0.35  *
***********************************************************************************************

CULVERT                

RIVER: French Stream   
REACH: 1                  RS: 6.34    

INPUT
Description: 2-60"RCP
Distance from Upstream XS =       2
Deck/Roadway Width        =      26
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -20     129   122.9      20     129   122.8

Upstream Bridge Cross Section Data
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   136.5     -20     129     -10   122.9       0     128      10   122.9
      20     129      25     129      35   129.4     100     130     200     132

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -20      20             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -20     129   122.9      20     129   122.8

Downstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     135    -100     133     -80     130     -20     129     -10   122.8
       0     129      10   122.8      20     129      60     130     180     130
     200     133

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -20      20             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
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Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       6        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                  2      38     .013     .013        0                   .1                1
Number of Barrels =  2 
Upstream   Elevation =  122.9 
Centerline Stations
    Sta.    Sta.
     -10      10
Downstream Elevation =  122.8 
Centerline Stations
    Sta.    Sta.
     -10      10

CULVERT OUTPUT  Profile #100  Culv Group:  Culvert #1  
*************************************************************************
* Q Culv Group (cfs)     *  220.00  * Culv Full Len (ft)     *          *
* # Barrels              *       2  * Culv Vel US (ft/s)     *    7.34  *
* Q Barrel (cfs)         *  110.00  * Culv Vel DS (ft/s)     *    7.22  *
* E.G. US. (ft)          *  126.96  * Culv Inv El Up (ft)    *  122.90  *
* W.S. US. (ft)          *  126.68  * Culv Inv El Dn (ft)    *  122.80  *
* E.G. DS (ft)           *  126.69  * Culv Frctn Ls (ft)     *    0.09  *
* W.S. DS (ft)           *  125.98  * Culv Exit Loss (ft)    *    0.11  *
* Delta EG (ft)          *    0.28  * Culv Entr Loss (ft)    *    0.08  *
* Delta WS (ft)          *    0.69  * Q Weir (cfs)           *          *
* E.G. IC (ft)           *  126.96  * Weir Sta Lft (ft)      *          *
* E.G. OC (ft)           *  126.96  * Weir Sta Rgt (ft)      *          *
* Culvert Control        *   Inlet  * Weir Submerg           *          *
* Culv WS Inlet (ft)     *  126.04  * Weir Max Depth (ft)    *          *
* Culv WS Outlet (ft)    *  125.98  * Weir Avg Depth (ft)    *          *
* Culv Nml Depth (ft)    *    3.02  * Weir Flow Area (sq ft) *          *
* Culv Crt Depth (ft)    *    2.83  * Min El Weir Flow (ft)  *  129.01  *
*************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 6       

INPUT
Description: 6+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     135    -100     133     -80     130     -20     129     -10   122.8
       0     129      10   122.8      20     129      60     130     180     130
     200     133

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  126.69  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.70  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  125.98  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *  125.90  * Flow Area (sq ft)      *          *   32.67  *          *
* E.G. Slope (ft/ft)     *0.012363  * Area (sq ft)           *          *   32.67  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   20.53  * Top Width (ft)         *          *   20.53  *          *
* Vel Total (ft/s)       *    6.73  * Avg. Vel. (ft/s)       *          *    6.73  *          *
* Max Chl Dpth (ft)      *    3.18  * Hydr. Depth (ft)       *          *    1.59  *          *
* Conv. Total (cfs)      *  1978.6  * Conv. (cfs)            *          *  1978.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   24.16  *          *
* Min Ch El (ft)         *  122.80  * Shear (lb/sq ft)       *          *    1.04  *          *
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* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    7.03  *          *
* Frctn Loss (ft)        *    0.24  * Cum Volume (acre-ft)   *    0.35  *    0.35  *    0.22  *
* C & E Loss (ft)        *    0.19  * Cum SA (acres)         *    0.43  *    0.21  *    0.35  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for 
         additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 5       

INPUT
Description: 5+00
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     131    -170  131.75    -145     131    -100     128     -75     126
     -50   126.5     -15     126     -10   125.2       0   122.4      10   124.5
      15  124.85      20   125.2      75     126     115   125.5     135     124
     140   126.5     155  128.75     200     130

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  126.25  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.07  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  126.18  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    2.09  *   61.45  *   87.93  *
* E.G. Slope (ft/ft)     *0.001012  * Area (sq ft)           *    2.09  *   61.45  *   87.93  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.39  *  153.85  *   65.76  *
* Top Width (ft)         *  177.89  * Top Width (ft)         *   23.53  *   30.00  *  124.36  *
* Vel Total (ft/s)       *    1.45  * Avg. Vel. (ft/s)       *    0.19  *    2.50  *    0.75  *
* Max Chl Dpth (ft)      *    3.78  * Hydr. Depth (ft)       *    0.09  *    2.05  *    0.71  *
* Conv. Total (cfs)      *  6916.6  * Conv. (cfs)            *    12.4  *  4836.8  *  2067.4  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *   23.54  *   30.68  *  124.95  *
* Min Ch El (ft)         *  122.40  * Shear (lb/sq ft)       *    0.01  *    0.13  *    0.04  *
* Alpha                  *    2.16  * Stream Power (lb/ft s) *    0.00  *    0.32  *    0.03  *
* Frctn Loss (ft)        *    0.23  * Cum Volume (acre-ft)   *    0.35  *    0.24  *    0.12  *
* C & E Loss (ft)        *    0.04  * Cum SA (acres)         *    0.40  *    0.15  *    0.21  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 4       

INPUT
Description: 4+00
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     131    -160  131.25    -100     127     -65   124.5     -25     127
     -15 126.333     -10     126    -6.5     125       0   122.2      10     125
      15   125.5      20     126      45     126     100   125.5     115   125.5
     145     126     200     126     250     131

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      15     .05
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  125.97  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.51  * Wt. n-Val.             *   0.050  *   0.030  *          *
* W.S. Elev (ft)         *  125.46  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *  125.46  * Flow Area (sq ft)      *   13.92  *   32.19  *          *
* E.G. Slope (ft/ft)     *0.009966  * Area (sq ft)           *   13.92  *   32.19  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *   25.33  *  194.67  *          *
* Top Width (ft)         *   51.65  * Top Width (ft)         *   28.90  *   22.75  *          *
* Vel Total (ft/s)       *    4.77  * Avg. Vel. (ft/s)       *    1.82  *    6.05  *          *
* Max Chl Dpth (ft)      *    3.26  * Hydr. Depth (ft)       *    0.48  *    1.41  *          *
* Conv. Total (cfs)      *  2203.8  * Conv. (cfs)            *   253.8  *  1950.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *   28.96  *   23.80  *          *
* Min Ch El (ft)         *  122.20  * Shear (lb/sq ft)       *    0.30  *    0.84  *          *
* Alpha                  *    1.44  * Stream Power (lb/ft s) *    0.54  *    5.09  *          *
* Frctn Loss (ft)        *    0.51  * Cum Volume (acre-ft)   *    0.33  *    0.13  *    0.02  *
* C & E Loss (ft)        *    0.13  * Cum SA (acres)         *    0.34  *    0.09  *    0.07  *
***********************************************************************************************

Warning: The energy equation could not be balanced within the specified number of iterations.  The 
         program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
         section.  This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
         depth, the calculated water surface came back below critical depth.  This indicates that there 
         is not a valid subcritical answer.  The program defaulted to critical depth.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 3       

INPUT
Description: 3+00
Station Elevation Data    num=      21
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     130    -160     126    -140     125    -120     123     -80     123
     -45     124     -30     126     -15     126     -10   125.5       0   122.1
      10   125.5      15 125.667      25     126      65   125.5      80     125
     170     125     175     124     180     124     185   124.5     200     125
     250     128

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  124.47  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.06  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  124.41  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *   98.73  *   15.68  *    3.30  *
* E.G. Slope (ft/ft)     *0.003123  * Area (sq ft)           *   98.73  *   15.68  *    3.30  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *  171.52  *   46.05  *    2.43  *
* Top Width (ft)         *  116.87  * Top Width (ft)         *   92.16  *   13.58  *   11.13  *
* Vel Total (ft/s)       *    1.87  * Avg. Vel. (ft/s)       *    1.74  *    2.94  *    0.74  *
* Max Chl Dpth (ft)      *    2.31  * Hydr. Depth (ft)       *    1.07  *    1.15  *    0.30  *
* Conv. Total (cfs)      *  3936.9  * Conv. (cfs)            *  3069.4  *   824.1  *    43.4  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *   92.27  *   14.35  *   11.20  *
* Min Ch El (ft)         *  122.10  * Shear (lb/sq ft)       *    0.21  *    0.21  *    0.06  *
* Alpha                  *    1.19  * Stream Power (lb/ft s) *    0.36  *    0.63  *    0.04  *
* Frctn Loss (ft)        *    0.19  * Cum Volume (acre-ft)   *    0.20  *    0.08  *    0.01  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.20  *    0.05  *    0.05  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
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         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 2       

INPUT
Description: 2+00
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     135    -100     123     -60     123     -30     124     -20     125
     -15   124.8     -10     122       0     122      10     122      15     125
      20     125     150     125     170     124     200     124     230     130
     250     135

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20                0       0       0             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  124.28  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  124.20  * Reach Len. (ft)        *          *          *          *
* Crit W.S. (ft)         *  123.50  * Flow Area (sq ft)      *   75.20  *   52.35  *    6.50  *
* E.G. Slope (ft/ft)     *0.001329  * Area (sq ft)           *   75.20  *   52.35  *    6.50  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *   76.84  *  140.87  *    2.29  *
* Top Width (ft)         *  144.60  * Top Width (ft)         *   82.00  *   27.60  *   35.00  *
* Vel Total (ft/s)       *    1.64  * Avg. Vel. (ft/s)       *    1.02  *    2.69  *    0.35  *
* Max Chl Dpth (ft)      *    2.20  * Hydr. Depth (ft)       *    0.92  *    1.90  *    0.19  *
* Conv. Total (cfs)      *  6035.1  * Conv. (cfs)            *  2107.8  *  3864.4  *    62.8  *
* Length Wtd. (ft)       *          * Wetted Per. (ft)       *   82.10  *   28.78  *   35.02  *
* Min Ch El (ft)         *  122.00  * Shear (lb/sq ft)       *    0.08  *    0.15  *    0.02  *
* Alpha                  *    1.86  * Stream Power (lb/ft s) *    0.08  *    0.41  *    0.01  *
* Frctn Loss (ft)        *          * Cum Volume (acre-ft)   *          *          *          *
* C & E Loss (ft)        *          * Cum SA (acres)         *          *          *          *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.

********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:French Stream   
*****************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *
*****************************************************************
*1               *    100         *      .05*      .03*      .05*
*1               *    99          *      .05*      .03*      .05*
*1               *    98          *      .05*      .03*      .05*
*1               *    97          *      .05*      .03*      .05*
*1               *    96          *      .05*      .03*      .05*
*1               *    95          *      .05*      .03*      .05*
*1               *    94          *      .05*      .03*      .05*
*1               *    93          *      .05*      .03*      .05*
*1               *    92          *      .05*      .03*      .05*
*1               *    91          *      .05*      .03*      .05*
*1               *    90          *      .05*      .03*      .05*
*1               *    89          *      .05*      .03*      .05*
*1               *    88          *      .05*      .03*      .05*
*1               *    87          *      .05*      .03*      .05*
*1               *    86.36       *      .05*      .03*      .05*
*1               *    85.73       *Culvert  *        *        *
*1               *    85.10       *      .05*      .03*      .05*
*1               *    85          *      .05*      .03*      .05*
*1               *    84          *      .05*      .03*      .05*
*1               *    83          *      .05*      .03*      .05*
*1               *    82          *      .05*      .03*      .05*
*1               *    81          *      .05*      .03*      .05*
*1               *    80          *      .05*      .03*      .05*
*1               *    79          *      .05*      .03*      .05*
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*1               *    78          *      .05*      .03*      .05*
*1               *    77          *      .05*      .03*      .05*
*1               *    76          *      .05*      .03*      .05*
*1               *    75          *      .05*      .03*      .05*
*1               *    74          *      .05*      .03*      .05*
*1               *    73          *      .05*      .03*      .05*
*1               *    72          *      .05*      .03*      .05*
*1               *    71          *      .05*      .03*      .05*
*1               *    70          *      .05*      .03*      .05*
*1               *    69          *      .05*      .03*      .05*
*1               *    67.91       *      .05*      .03*      .05*
*1               *    61.91       *Culvert  *        *        *
*1               *    55.91       *      .05*      .03*      .05*
*1               *    55          *      .05*      .03*      .05*
*1               *    54          *      .05*      .03*      .05*
*1               *    53          *      .05*      .03*      .05*
*1               *    52          *      .05*      .03*      .05*
*1               *    51          *      .05*      .03*      .05*
*1               *    50          *      .05*      .03*      .05*
*1               *    49          *      .05*      .03*      .05*
*1               *    48          *      .05*      .03*      .05*
*1               *    47          *      .05*      .03*      .05*
*1               *    46          *      .05*      .03*      .05*
*1               *    45          *      .05*      .03*      .05*
*1               *    44          *      .05*      .03*      .05*
*1               *    43          *      .05*      .03*      .05*
*1               *    42          *      .05*      .03*      .05*
*1               *    41          *      .05*      .03*      .05*
*1               *    40          *      .05*      .03*      .05*
*1               *    39          *      .05*      .03*      .05*
*1               *    38          *      .05*      .03*      .05*
*1               *    37          *      .05*      .03*      .05*
*1               *    36          *      .05*      .03*      .05*
*1               *    35          *      .05*      .03*      .05*
*1               *    34          *      .05*      .03*      .05*
*1               *    33          *      .05*      .03*      .05*
*1               *    32          *      .05*      .03*      .05*
*1               *    31          *      .05*      .03*      .05*
*1               *    30          *      .05*      .03*      .05*
*1               *    29          *      .05*      .03*      .05*
*1               *    28          *      .05*      .03*      .05*
*1               *    27          *      .05*      .03*      .05*
*1               *    26          *      .05*      .03*      .05*
*1               *    25          *      .05*      .03*      .05*
*1               *    24.83       *      .05*      .03*      .05*
*1               *    24.67       *Culvert  *        *        *
*1               *    24.51       *      .05*      .03*      .05*
*1               *    24          *      .05*      .03*      .05*
*1               *    23          *      .05*      .03*      .05*
*1               *    22          *      .05*      .03*      .05*
*1               *    21          *      .05*      .03*      .05*
*1               *    20          *      .05*      .03*      .05*
*1               *    19          *      .05*      .03*      .05*
*1               *    18          *      .05*      .03*      .05*
*1               *    17          *      .05*      .03*      .05*
*1               *    16          *      .05*      .03*      .05*
*1               *    15          *      .05*      .03*      .05*
*1               *    14          *      .05*      .03*      .05*
*1               *    13          *      .05*      .03*      .05*
*1               *    12          *      .05*      .03*      .05*
*1               *    11          *      .05*      .03*      .05*
*1               *    10          *      .05*      .03*      .05*
*1               *    9           *      .05*      .03*      .05*
*1               *    8           *      .05*      .03*      .05*
*1               *    7           *      .05*      .03*      .05*
*1               *    6.44        *      .05*      .03*      .05*
*1               *    6.34        *Culvert  *        *        *
*1               *    6           *      .05*      .03*      .05*
*1               *    5           *      .05*      .03*      .05*
*1               *    4           *      .05*      .03*      .05*
*1               *    3           *      .05*      .03*      .05*
*1               *    2           *      .05*      .03*      .05*
*****************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: French Stream   
Page 57



WG.rep
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
*1               *    100         *      100*      100*      100*
*1               *    99          *      100*      100*      100*
*1               *    98          *      100*      100*      100*
*1               *    97          *      100*      100*      100*
*1               *    96          *      100*      100*      100*
*1               *    95          *      100*      100*      100*
*1               *    94          *      100*      100*      100*
*1               *    93          *      100*      100*      100*
*1               *    92          *      100*      100*      100*
*1               *    91          *      100*      100*      100*
*1               *    90          *      100*      100*      100*
*1               *    89          *      100*      100*      100*
*1               *    88          *      100*      100*      100*
*1               *    87          *       64*       64*       64*
*1               *    86.36       *      126*      126*      126*
*1               *    85.73       *Culvert  *         *         *
*1               *    85.10       *       10*       10*       10*
*1               *    85          *      100*      100*      100*
*1               *    84          *      100*      100*      100*
*1               *    83          *      100*      100*      100*
*1               *    82          *      100*      100*      100*
*1               *    81          *      100*      100*      100*
*1               *    80          *      100*      100*      100*
*1               *    79          *      100*      100*      100*
*1               *    78          *      100*      100*      100*
*1               *    77          *      100*      100*      100*
*1               *    76          *      100*      100*      100*
*1               *    75          *      100*      100*      100*
*1               *    74          *      100*      100*      100*
*1               *    73          *      100*      100*      100*
*1               *    72          *      100*      100*      100*
*1               *    71          *      100*      100*      100*
*1               *    70          *      100*      100*      100*
*1               *    69          *      109*      109*      109*
*1               *    67.91       *     1200*     1200*     1200*
*1               *    61.91       *Culvert  *         *         *
*1               *    55.91       *       91*       91*       91*
*1               *    55          *      100*      100*      100*
*1               *    54          *      100*      100*      100*
*1               *    53          *      100*      100*      100*
*1               *    52          *      100*      100*      100*
*1               *    51          *      100*      100*      100*
*1               *    50          *      100*      100*      100*
*1               *    49          *      100*      100*      100*
*1               *    48          *      100*      100*      100*
*1               *    47          *      100*      100*      100*
*1               *    46          *      100*      100*      100*
*1               *    45          *      100*      100*      100*
*1               *    44          *      100*      100*      100*
*1               *    43          *      100*      100*      100*
*1               *    42          *      100*      100*      100*
*1               *    41          *      100*      100*      100*
*1               *    40          *      100*      100*      100*
*1               *    39          *      100*      100*      100*
*1               *    38          *      100*      100*      100*
*1               *    37          *      100*      100*      100*
*1               *    36          *      100*      100*      100*
*1               *    35          *      100*      100*      100*
*1               *    34          *      100*      100*      100*
*1               *    33          *      100*      100*      100*
*1               *    32          *      100*      100*      100*
*1               *    31          *      100*      100*      100*
*1               *    30          *      100*      100*      100*
*1               *    29          *      100*      100*      100*
*1               *    28          *      100*      100*      100*
*1               *    27          *      100*      100*      100*
*1               *    26          *      100*      100*      100*
*1               *    25          *       17*       17*       17*
*1               *    24.83       *       32*       32*       32*
*1               *    24.67       *Culvert  *         *         *
*1               *    24.51       *       51*       51*       51*
*1               *    24          *      100*      100*      100*
*1               *    23          *      100*      100*      100*
*1               *    22          *      100*      100*      100*
*1               *    21          *      100*      100*      100*
*1               *    20          *      100*      100*      100*
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*1               *    19          *      100*      100*      100*
*1               *    18          *      100*      100*      100*
*1               *    17          *      100*      100*      100*
*1               *    16          *      100*      100*      100*
*1               *    15          *      100*      100*      100*
*1               *    14          *      100*      100*      100*
*1               *    13          *      100*      100*      100*
*1               *    12          *      100*      100*      100*
*1               *    11          *      100*      100*      100*
*1               *    10          *      100*      100*      100*
*1               *    9           *      100*      100*      100*
*1               *    8           *      100*      100*      100*
*1               *    7           *       56*       56*       56*
*1               *    6.44        *       44*       44*       44*
*1               *    6.34        *Culvert  *         *         *
*1               *    6           *      100*      100*      100*
*1               *    5           *      100*      100*      100*
*1               *    4           *      100*      100*      100*
*1               *    3           *      100*      100*      100*
*1               *    2           *        0*        0*        0*
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: French Stream   

*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*1               *    100     *       .1*       .3*
*1               *    99      *       .1*       .3*
*1               *    98      *       .1*       .3*
*1               *    97      *       .1*       .3*
*1               *    96      *       .1*       .3*
*1               *    95      *       .1*       .3*
*1               *    94      *       .1*       .3*
*1               *    93      *       .1*       .3*
*1               *    92      *       .1*       .3*
*1               *    91      *       .1*       .3*
*1               *    90      *       .1*       .3*
*1               *    89      *       .1*       .3*
*1               *    88      *       .1*       .3*
*1               *    87      *       .1*       .3*
*1               *    86.36   *       .1*       .3*
*1               *    85.73   *Culvert  *         *
*1               *    85.10   *       .1*       .3*
*1               *    85      *       .1*       .3*
*1               *    84      *       .1*       .3*
*1               *    83      *       .1*       .3*
*1               *    82      *       .1*       .3*
*1               *    81      *       .1*       .3*
*1               *    80      *       .1*       .3*
*1               *    79      *       .1*       .3*
*1               *    78      *       .1*       .3*
*1               *    77      *       .1*       .3*
*1               *    76      *       .1*       .3*
*1               *    75      *       .1*       .3*
*1               *    74      *       .1*       .3*
*1               *    73      *       .1*       .3*
*1               *    72      *       .1*       .3*
*1               *    71      *       .1*       .3*
*1               *    70      *       .1*       .3*
*1               *    69      *       .1*       .3*
*1               *    67.91   *       .1*       .3*
*1               *    61.91   *Culvert  *         *
*1               *    55.91   *       .1*       .3*
*1               *    55      *       .1*       .3*
*1               *    54      *       .1*       .3*
*1               *    53      *       .1*       .3*
*1               *    52      *       .1*       .3*
*1               *    51      *       .1*       .3*
*1               *    50      *       .1*       .3*
*1               *    49      *       .1*       .3*
*1               *    48      *       .1*       .3*
*1               *    47      *       .1*       .3*
*1               *    46      *       .1*       .3*
*1               *    45      *       .1*       .3*
*1               *    44      *       .1*       .3*
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*1               *    43      *       .1*       .3*
*1               *    42      *       .1*       .3*
*1               *    41      *       .1*       .3*
*1               *    40      *       .1*       .3*
*1               *    39      *       .1*       .3*
*1               *    38      *       .1*       .3*
*1               *    37      *       .1*       .3*
*1               *    36      *       .1*       .3*
*1               *    35      *       .1*       .3*
*1               *    34      *       .1*       .3*
*1               *    33      *       .1*       .3*
*1               *    32      *       .1*       .3*
*1               *    31      *       .1*       .3*
*1               *    30      *       .1*       .3*
*1               *    29      *       .1*       .3*
*1               *    28      *       .1*       .3*
*1               *    27      *       .1*       .3*
*1               *    26      *       .1*       .3*
*1               *    25      *       .1*       .3*
*1               *    24.83   *       .1*       .3*
*1               *    24.67   *Culvert  *         *
*1               *    24.51   *       .1*       .3*
*1               *    24      *       .1*       .3*
*1               *    23      *       .1*       .3*
*1               *    22      *       .1*       .3*
*1               *    21      *       .1*       .3*
*1               *    20      *       .1*       .3*
*1               *    19      *       .1*       .3*
*1               *    18      *       .1*       .3*
*1               *    17      *       .1*       .3*
*1               *    16      *       .1*       .3*
*1               *    15      *       .1*       .3*
*1               *    14      *       .1*       .3*
*1               *    13      *       .1*       .3*
*1               *    12      *       .1*       .3*
*1               *    11      *       .1*       .3*
*1               *    10      *       .1*       .3*
*1               *    9       *       .1*       .3*
*1               *    8       *       .1*       .3*
*1               *    7       *       .1*       .3*
*1               *    6.44    *       .1*       .3*
*1               *    6.34    *Culvert  *         *
*1               *    6       *       .1*       .3*
*1               *    5       *       .1*       .3*
*1               *    4       *       .1*       .3*
*1               *    3       *       .1*       .3*
*1               *    2       *       .1*       .3*
*******************************************************

Page 60



  

HEC-RAS  Plan: Exisitng   River: French Stream   Reach: 1    Profile: 100
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 100     100 220.00 146.80 148.34 148.38 0.001212 1.62 135.81 148.91 0.30
1 99      100 220.00 146.60 148.19 148.24 0.001470 1.80 122.45 132.85 0.33
1 98      100 220.00 146.40 148.04 148.10 0.001429 1.89 116.63 115.11 0.33
1 97      100 220.00 146.00 147.93 147.98 0.000963 1.64 134.00 121.06 0.28
1 96      100 220.00 146.00 147.64 147.79 0.003786 3.17 69.33 64.64 0.54
1 95      100 220.00 145.00 147.48 147.58 0.001216 2.45 89.73 52.25 0.33
1 94      100 220.00 144.50 147.37 147.47 0.001027 2.45 89.81 45.81 0.31
1 93      100 220.00 144.00 147.31 147.38 0.000622 2.22 98.88 39.83 0.25
1 92      100 220.00 143.50 147.25 147.33 0.000482 2.17 101.37 34.01 0.22
1 91      100 220.00 143.00 147.24 147.28 0.000266 1.69 130.40 41.53 0.17
1 90      100 220.00 142.80 147.20 147.25 0.000311 1.78 123.90 40.26 0.18
1 89      100 220.00 142.60 147.20 147.23 0.000173 1.40 158.35 53.41 0.14
1 88      100 220.00 142.40 147.18 147.21 0.000143 1.30 169.81 51.02 0.13
1 87      100 220.00 142.00 147.17 147.19 0.000130 1.32 166.78 44.55 0.12
1 86.36   100 220.00 141.80 147.16 143.26 147.19 0.000113 1.26 175.28 45.38 0.11
1 85.73   Culvert
1 85.10   100 220.00 141.60 143.99 144.20 0.002303 3.67 60.00 30.23 0.46
1 85      100 220.00 141.40 144.01 144.16 0.001587 3.15 69.91 33.61 0.38
1 84      100 220.00 141.20 143.80 143.99 0.001859 3.51 62.75 28.35 0.42
1 83      100 220.00 141.00 143.62 143.80 0.001803 3.46 63.56 28.59 0.41
1 82      100 220.00 140.80 143.45 143.63 0.001665 3.34 65.91 29.70 0.39
1 81      100 220.00 140.60 143.32 143.46 0.001406 3.05 72.08 33.02 0.36
1 80      100 220.00 140.40 143.19 143.33 0.001254 2.92 75.22 33.83 0.35
1 79      100 220.00 140.20 143.09 143.21 0.001049 2.70 81.47 36.30 0.32
1 78      100 220.00 140.00 143.02 143.11 0.000795 2.35 93.44 41.83 0.28
1 77      100 220.00 139.80 142.98 143.03 0.000541 1.93 113.80 51.64 0.23
1 76      100 220.00 139.60 142.90 142.98 0.000609 2.19 100.67 40.98 0.25
1 75      100 220.00 139.40 142.84 142.92 0.000597 2.26 97.34 36.66 0.24
1 74      100 220.00 139.20 142.77 142.86 0.000593 2.33 94.60 32.98 0.24
1 73      100 220.00 139.00 142.71 142.80 0.000568 2.35 93.66 30.47 0.24
1 72      100 220.00 138.80 142.71 142.75 0.000255 1.58 141.20 54.91 0.16
1 71      100 220.00 138.60 142.68 142.72 0.000241 1.55 142.19 49.90 0.16
1 70      100 220.00 138.40 142.67 142.70 0.000157 1.34 170.14 65.10 0.13
1 69      100 220.00 138.20 142.64 142.68 0.000201 1.53 144.74 45.98 0.15
1 67.91   100 220.00 138.00 142.63 139.43 142.66 0.000163 1.39 158.22 46.98 0.13
1 61.91   Culvert
1 55.91   100 220.00 135.70 137.95 138.32 0.004338 4.89 44.98 20.00 0.57
1 55      100 220.00 135.50 137.69 137.95 0.003206 4.13 53.23 28.70 0.53
1 54      100 220.00 135.20 137.34 137.62 0.003411 4.21 52.28 28.76 0.55
1 53      100 220.00 134.80 136.96 137.26 0.003613 4.43 49.69 25.99 0.56
1 52      100 220.00 134.50 136.64 136.91 0.003329 4.13 53.29 29.76 0.54
1 51      100 220.00 134.20 136.07 136.46 0.005710 5.07 43.38 26.51 0.70
1 50      100 220.00 133.50 135.74 136.01 0.003153 4.21 52.27 26.73 0.53
1 49      100 220.00 133.00 135.53 135.74 0.002058 3.65 60.29 27.60 0.44
1 48      100 220.00 132.80 135.35 135.54 0.001893 3.47 63.36 29.70 0.42
1 47      100 220.00 132.75 135.08 135.31 0.002594 3.86 56.93 28.86 0.48
1 46      100 220.00 132.70 134.34 134.85 0.008569 5.73 38.41 26.75 0.84
1 45      100 220.00 132.10 134.48 134.53 0.000787 2.13 138.35 76.28 0.27
1 44      100 220.00 131.90 134.35 134.43 0.001091 2.53 110.58 65.09 0.32
1 43      100 220.00 131.70 134.13 134.28 0.001827 3.17 69.45 37.18 0.41
1 42      100 220.00 131.50 133.88 134.08 0.002266 3.60 61.10 31.42 0.46
1 41      100 220.00 131.30 133.66 133.85 0.002190 3.48 63.20 33.49 0.45
1 40      100 220.00 131.10 133.50 133.64 0.001774 3.05 72.06 40.14 0.40
1 39      100 220.00 130.80 133.27 133.45 0.001975 3.43 64.12 31.96 0.43
1 38      100 220.00 130.60 133.02 133.23 0.002326 3.75 58.70 28.61 0.46
1 37      100 220.00 130.40 132.79 133.00 0.002343 3.69 59.55 29.91 0.46
1 36      100 220.00 130.20 132.57 132.76 0.002265 3.58 61.53 32.03 0.45
1 35      100 220.00 130.00 132.26 132.51 0.002856 3.98 55.31 28.95 0.51
1 34      100 220.00 129.40 132.16 132.29 0.001239 2.86 76.97 35.72 0.34
1 33      100 220.00 129.20 132.05 132.17 0.001134 2.79 78.88 35.38 0.33
1 32      100 220.00 129.00 131.94 132.06 0.001028 2.72 80.87 34.92 0.32
1 31      100 220.00 128.60 131.85 131.96 0.000881 2.74 80.29 29.45 0.29
1 30      100 220.00 128.40 131.78 131.88 0.000740 2.56 85.94 30.89 0.27
1 29      100 220.00 128.20 131.72 131.81 0.000616 2.38 92.61 32.62 0.25
1 28      100 220.00 128.00 131.67 131.75 0.000546 2.29 95.93 32.33 0.23
1 27      100 220.00 127.80 131.63 131.70 0.000448 2.12 104.00 34.37 0.21
1 26      100 220.00 127.70 131.58 131.65 0.000439 2.12 103.84 33.51 0.21
1 25      100 220.00 127.65 131.53 131.61 0.000467 2.20 100.00 31.55 0.22
1 24.83   100 220.00 127.00 131.54 128.51 131.59 0.000296 1.92 114.62 30.54 0.17
1 24.67   Culvert
1 24.51   100 220.00 127.20 128.96 129.44 0.007309 5.59 39.34 24.76 0.78
1 24      100 220.00 126.40 128.92 129.17 0.002439 4.01 54.86 23.50 0.46
1 23      100 220.00 126.20 128.75 128.94 0.001935 3.52 62.49 29.09 0.42
1 22      100 220.00 126.00 128.56 128.75 0.001888 3.48 63.14 29.33 0.42
1 21      100 220.00 125.80 128.41 128.57 0.001538 3.18 69.13 31.76 0.38
1 20      100 220.00 125.60 128.29 128.42 0.001202 2.88 76.50 34.14 0.34
1 19      100 220.00 125.40 128.18 128.31 0.001125 2.88 76.48 31.95 0.33
1 18      100 220.00 125.20 128.07 128.20 0.001048 2.79 78.83 32.96 0.32



HEC-RAS  Plan: Exisitng   River: French Stream   Reach: 1    Profile: 100 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 17      100 220.00 125.00 127.98 128.09 0.000958 2.74 80.41 32.20 0.31
1 16      100 220.00 124.90 127.88 128.00 0.001013 2.72 80.84 34.40 0.31
1 15      100 220.00 124.80 127.77 127.89 0.001019 2.78 79.16 32.49 0.31
1 14      100 220.00 124.70 127.67 127.79 0.001035 2.82 78.10 31.77 0.32
1 13      100 220.00 124.60 127.56 127.68 0.001103 2.84 77.59 32.98 0.33
1 12      100 220.00 124.40 127.44 127.58 0.000988 3.03 78.81 32.65 0.32
1 11      100 220.00 124.30 127.31 127.47 0.001047 3.34 77.36 32.87 0.34
1 10      100 220.00 124.30 127.22 127.36 0.001123 2.95 78.07 49.55 0.33
1 9       100 220.00 124.20 127.10 127.24 0.001195 3.00 75.98 62.18 0.34
1 8       100 220.00 124.00 127.09 127.15 0.000472 1.98 140.60 91.07 0.22
1 7       100 220.00 123.80 126.95 127.07 0.000953 2.80 78.55 29.85 0.30
1 6.44    100 220.00 122.90 126.68 125.87 126.96 0.003838 4.28 51.35 27.19 0.55
1 6.34    Culvert
1 6       100 220.00 122.80 125.98 125.90 126.69 0.012363 6.73 32.67 20.53 0.94
1 5       100 220.00 122.40 126.18 126.25 0.001012 2.50 151.47 177.89 0.31
1 4       100 220.00 122.20 125.46 125.46 125.97 0.009966 6.05 46.11 51.65 0.90
1 3       100 220.00 122.10 124.41 124.47 0.003123 2.94 117.71 116.87 0.48
1 2       100 220.00 122.00 124.20 123.50 124.28 0.001329 2.69 134.05 144.60 0.34



-200 -100 0 100 200
124

126

128

130

132

134

136

138

140

WestGate-revised       Plan: Existing    4/28/2010 
  8+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
122

124

126

128

130

132

134

136

138

140

WestGate-revised       Plan: Existing    4/28/2010 
  7+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
122

124

126

128

130

132

134

136

138

WestGate-revised       Plan: Existing    4/28/2010 
  6+44

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
122

124

126

128

130

132

134

136

138

WestGate-revised       Plan: Existing    4/28/2010 
  2-60"RCP

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
122

124

126

128

130

132

134

136

WestGate-revised       Plan: Existing    4/28/2010 
  2-60"RCP

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
122

124

126

128

130

132

134

136

WestGate-revised       Plan: Existing    4/28/2010 
  6+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
124

126

128

130

132

134

136

138

140

WestGate-revised       Plan: Existing    4/28/2010 
  14+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
124

126

128

130

132

134

136

138

WestGate-revised       Plan: Existing    4/28/2010 
  13+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300
124

126

128

130

132

134

136

WestGate-revised       Plan: Existing    4/28/2010 
  12+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .
0
3

.05

-200 -100 0 100 200
124

126

128

130

132

134

WestGate-revised       Plan: Existing    4/28/2010 
  11+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .
0
3

.05

-200 -100 0 100 200
124

126

128

130

132

134

WestGate-revised       Plan: Existing    4/28/2010 
  10+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
124

126

128

130

132

134

WestGate-revised       Plan: Existing    4/28/2010 
  9+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
125

130

135

140

145

150

155

WestGate-revised       Plan: Existing    4/28/2010 
  20+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  19+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

WestGate-revised       Plan: Existing    4/28/2010 
  18+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
124

126

128

130

132

134

136

138

140

142

WestGate-revised       Plan: Existing    4/28/2010 
  17+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
124

126

128

130

132

134

136

138

140

142

WestGate-revised       Plan: Existing    4/28/2010 
  16+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
124

126

128

130

132

134

136

138

140

142

WestGate-revised       Plan: Existing    4/28/2010 
  15+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  24+51

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
126

128

130

132

134

136

138

140

142

WestGate-revised       Plan: Existing    4/28/2010 
  24+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

155

WestGate-revised       Plan: Existing    4/28/2010 
  23+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  22+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  21+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  28+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  27+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  26+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  25+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  24+83

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

WestGate-revised       Plan: Existing    4/28/2010 
  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
125

130

135

140

145

150

155

160

WestGate-revised       Plan: Existing    4/28/2010 
  34+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

155

160

WestGate-revised       Plan: Existing    4/28/2010 
  33+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

155

160

WestGate-revised       Plan: Existing    4/28/2010 
  32+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

155

160

WestGate-revised       Plan: Existing    4/28/2010 
  31+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -150 -100 -50 0 50 100 150
125

130

135

140

145

150

155

WestGate-revised       Plan: Existing    4/28/2010 
  30+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
125

130

135

140

145

150

155

WestGate-revised       Plan: Existing    4/28/2010 
  29+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
130

132

134

136

138

140

142

WestGate-revised       Plan: Existing    4/28/2010 
  40+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
130

132

134

136

138

140

142

144

146

WestGate-revised       Plan: Existing    4/28/2010 
  39+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
130

132

134

136

138

140

142

144

146

148

WestGate-revised       Plan: Existing    4/28/2010 
  38+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
130

135

140

145

150

155

WestGate-revised       Plan: Existing    4/28/2010 
  37+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
130

135

140

145

150

155

WestGate-revised       Plan: Existing    4/28/2010 
  36+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
130

135

140

145

150

155

160

WestGate-revised       Plan: Existing    4/28/2010 
  35+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
132

134

136

138

140

142

144

WestGate-revised       Plan: Existing    4/28/2010 
  46+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300
132

134

136

138

140

142

WestGate-revised       Plan: Existing    4/28/2010 
  45+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
130

132

134

136

138

140

142

WestGate-revised       Plan: Existing    4/28/2010 
  44+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
130

132

134

136

138

140

WestGate-revised       Plan: Existing    4/28/2010 
  43+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
130

132

134

136

138

140

142

WestGate-revised       Plan: Existing    4/28/2010 
  42+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
130

132

134

136

138

140

142

144

146

WestGate-revised       Plan: Existing    4/28/2010 
  41+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
134

136

138

140

142

144

146

148

150

WestGate-revised       Plan: Existing    4/28/2010 
  52+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
134

136

138

140

142

144

146

148

150

WestGate-revised       Plan: Existing    4/28/2010 
  51+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
132

134

136

138

140

142

144

146

148

WestGate-revised       Plan: Existing    4/28/2010 
  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
132

134

136

138

140

142

144

146

148

WestGate-revised       Plan: Existing    4/28/2010 
  49+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
132

134

136

138

140

142

144

WestGate-revised       Plan: Existing    4/28/2010 
  48+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
132

134

136

138

140

142

144

WestGate-revised       Plan: Existing    4/28/2010 
  47+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
138

140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
134

136

138

140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
134

136

138

140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  55+91

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
135

140

145

150

155

160

WestGate-revised       Plan: Existing    4/28/2010 
  55+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
134

136

138

140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  54+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
134

136

138

140

142

144

146

148

150

WestGate-revised       Plan: Existing    4/28/2010 
  53+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
138

140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  73+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
138

140

142

144

146

148

150

WestGate-revised       Plan: Existing    4/28/2010 
  72+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
135

140

145

150

155

160

WestGate-revised       Plan: Existing    4/28/2010 
  71+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
138

140

142

144

146

148

150

152

154

WestGate-revised       Plan: Existing    4/28/2010 
  70+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
138

140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  69+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
138

140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  67+91

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
140

142

144

146

148

150

152

154

156

158

WestGate-revised       Plan: Existing    4/28/2010 
  79+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
140

142

144

146

148

150

152

154

WestGate-revised       Plan: Existing    4/28/2010 
  78+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
138

140

142

144

146

148

150

WestGate-revised       Plan: Existing    4/28/2010 
  77+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
138

140

142

144

146

148

150

WestGate-revised       Plan: Existing    4/28/2010 
  76+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
138

140

142

144

146

148

150

WestGate-revised       Plan: Existing    4/28/2010 
  75+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
138

140

142

144

146

148

150

WestGate-revised       Plan: Existing    4/28/2010 
  74+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  85+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  84+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  83+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
140

142

144

146

148

150

152

WestGate-revised       Plan: Existing    4/28/2010 
  82+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
140

142

144

146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  81+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
140

142

144

146

148

150

152

154

156

158

WestGate-revised       Plan: Existing    4/28/2010 
  80+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200 300
142

144

146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  88+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
142

144

146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  87+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
140

142

144

146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  86+36

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
140

142

144

146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
140

142

144

146

148

150

152

154

WestGate-revised       Plan: Existing    4/28/2010 
  

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

Crit 100

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
140

142

144

146

148

150

152

154

WestGate-revised       Plan: Existing    4/28/2010 
  85+10

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200 300 400
144

146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  94+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300 400
144

146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  93+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300
142

144

146

148

150

152

154

WestGate-revised       Plan: Existing    4/28/2010 
  92+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300 400
142

144

146

148

150

152

154

WestGate-revised       Plan: Existing    4/28/2010 
  91+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300 400
142

144

146

148

150

152

154

WestGate-revised       Plan: Existing    4/28/2010 
  90+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200
142

144

146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  89+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200 300 400
146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  100+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300 400
146

148

150

152

154

156

158

WestGate-revised       Plan: Existing    4/28/2010 
  99+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300 400
146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  98+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300 400
146

148

150

152

154

156

158

160

WestGate-revised       Plan: Existing    4/28/2010 
  97+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300 400
146

148

150

152

154

156

158

WestGate-revised       Plan: Existing    4/28/2010 
  96+00

Station (ft)

E
le

va
tio

n 
(ft

)
Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300 400
144

146

148

150

152

154

156

WestGate-revised       Plan: Existing    4/28/2010 
  95+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05



-200 -100 0 100 200
122

124

126

128

130

132

WestGate-revised       Plan: Existing    4/28/2010 
  5+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300
122

124

126

128

130

132

WestGate-revised       Plan: Existing    4/28/2010 
  4+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300
122

124

126

128

130

WestGate-revised       Plan: Existing    4/28/2010 
  3+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Ground

Bank Sta

.05 .03 .05

-200 -100 0 100 200 300
122

124

126

128

130

132

134

136

WestGate-revised       Plan: Existing    4/28/2010 
  2+00

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100

WS 100

Crit 100

Ground

Bank Sta

.05 .03 .05



ATTACHMENT E 
 

HYDRAULIC MODEL PROPOSED CONDITIONS 



WG.rep

                            HEC-RAS Version 4.0 Beta    
                          U.S. Army Corp of Engineers   
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

********************************************************************************

PROJECT DATA
Project Title: WestGate-revised
Project File : WG.prj
Run Date and Time: 4/28/2010 3:01:35 PM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Proposed
Plan File : h:\WestGate, MA\HecRas\WG.p03

           Geometry Title: Proposed
           Geometry File : h:\WestGate, MA\HecRas\WG.g02

           Flow Title    : FS
           Flow File     : h:\WestGate, MA\HecRas\WG.f02

Plan Summary Information:
Number of:  Cross Sections =   92    Multiple Openings  =    0
            Culverts       =    4    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

********************************************************************************

FLOW DATA

Flow Title: FS
Flow File : h:\WestGate, MA\HecRas\WG.f02

Flow Data (cfs)
*********************************************************************************************************
****
* River           Reach           RS      *              10              50             100             
500 *
* French Stream   1               100     *             110             180             220             
340 *
*********************************************************************************************************
****

Boundary Conditions
********************************************************************************************************
* River           Reach           Profile          *            Upstream                 Downstream    *
********************************************************************************************************
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* French Stream   1               10               *                                      Known WS = 0 *
* French Stream   1               50               *                                      Known WS = 0 *
* French Stream   1               100              *                                  Known WS = 124.2 *
* French Stream   1               500              *                                      Known WS = 0 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: Proposed
Geometry File : h:\WestGate, MA\HecRas\WG.g02

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 100     

INPUT
Description: 100+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   155.8    -130   152.7    -122   153.5    -100     152     -78     154
     -35     154      -8   146.8      20   146.8     200   149.2     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35     200              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  148.35  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.04  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  148.30  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  131.03  *          *
* E.G. Slope (ft/ft)     *0.001334  * Area (sq ft)           *          *  131.03  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *  146.36  * Top Width (ft)         *          *  146.36  *          *
* Vel Total (ft/s)       *    1.68  * Avg. Vel. (ft/s)       *          *    1.68  *          *
* Max Chl Dpth (ft)      *    1.50  * Hydr. Depth (ft)       *          *    0.90  *          *
* Conv. Total (cfs)      *  6022.6  * Conv. (cfs)            *          *  6022.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *  146.57  *          *
* Min Ch El (ft)         *  146.80  * Shear (lb/sq ft)       *          *    0.07  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.13  *          *
* Frctn Loss (ft)        *    0.15  * Cum Volume (acre-ft)   *    0.38  *   18.14  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.47  *    8.22  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 99      

INPUT
Description: 99+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   157.2    -197     156     -85     154   -62.5   155.5     -37     154
      -6   146.6      15   146.6     200   149.4     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -37     .03     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -37     200              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  148.20  * Element                *  Left OB *  Channel * Right OB *
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* Vel Head (ft)          *    0.06  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  148.14  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  115.62  *          *
* E.G. Slope (ft/ft)     *0.001714  * Area (sq ft)           *          *  115.62  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *  129.18  * Top Width (ft)         *          *  129.18  *          *
* Vel Total (ft/s)       *    1.90  * Avg. Vel. (ft/s)       *          *    1.90  *          *
* Max Chl Dpth (ft)      *    1.54  * Hydr. Depth (ft)       *          *    0.90  *          *
* Conv. Total (cfs)      *  5313.2  * Conv. (cfs)            *          *  5313.2  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *  129.37  *          *
* Min Ch El (ft)         *  146.60  * Shear (lb/sq ft)       *          *    0.10  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.18  *          *
* Frctn Loss (ft)        *    0.18  * Cum Volume (acre-ft)   *    0.38  *   17.85  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.47  *    7.90  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 98      

INPUT
Description: 98+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     156     -67     156     -35     154      -7   146.4      20   146.4
     200     150     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35     200              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  148.02  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.07  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.95  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  106.62  *          *
* E.G. Slope (ft/ft)     *0.001822  * Area (sq ft)           *          *  106.62  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *  110.35  * Top Width (ft)         *          *  110.35  *          *
* Vel Total (ft/s)       *    2.06  * Avg. Vel. (ft/s)       *          *    2.06  *          *
* Max Chl Dpth (ft)      *    1.55  * Hydr. Depth (ft)       *          *    0.97  *          *
* Conv. Total (cfs)      *  5154.3  * Conv. (cfs)            *          *  5154.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *  110.57  *          *
* Min Ch El (ft)         *  146.40  * Shear (lb/sq ft)       *          *    0.11  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.23  *          *
* Frctn Loss (ft)        *    0.15  * Cum Volume (acre-ft)   *    0.38  *   17.60  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.47  *    7.63  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 97      

INPUT
Description: 97+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     160    -175     160    -159   157.8     -95     156     -78     154
     -30   154.2     -10   146.2      10     146     200   149.8     320     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30     200              100     100     100             .1       .3
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CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.86  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.05  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.81  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  119.00  *          *
* E.G. Slope (ft/ft)     *0.001326  * Area (sq ft)           *          *  119.00  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *  114.37  * Top Width (ft)         *          *  114.37  *          *
* Vel Total (ft/s)       *    1.85  * Avg. Vel. (ft/s)       *          *    1.85  *          *
* Max Chl Dpth (ft)      *    1.81  * Hydr. Depth (ft)       *          *    1.04  *          *
* Conv. Total (cfs)      *  6040.6  * Conv. (cfs)            *          *  6040.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *  114.70  *          *
* Min Ch El (ft)         *  146.00  * Shear (lb/sq ft)       *          *    0.09  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.16  *          *
* Frctn Loss (ft)        *    0.14  * Cum Volume (acre-ft)   *    0.38  *   17.34  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.47  *    7.37  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 96      

INPUT
Description: 96+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200  155.95    -150     157     -80   152.8     -57     154     -20     154
     -10   145.5      10   145.5      62     148     200     149     330     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      62     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      62              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.71  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.09  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.63  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   92.15  *          *
* E.G. Slope (ft/ft)     *0.001535  * Area (sq ft)           *          *   92.15  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   66.71  * Top Width (ft)         *          *   66.71  *          *
* Vel Total (ft/s)       *    2.39  * Avg. Vel. (ft/s)       *          *    2.39  *          *
* Max Chl Dpth (ft)      *    2.13  * Hydr. Depth (ft)       *          *    1.38  *          *
* Conv. Total (cfs)      *  5614.6  * Conv. (cfs)            *          *  5614.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   67.54  *          *
* Min Ch El (ft)         *  145.50  * Shear (lb/sq ft)       *          *    0.13  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.31  *          *
* Frctn Loss (ft)        *    0.14  * Cum Volume (acre-ft)   *    0.38  *   17.10  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.47  *    7.16  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 95      

INPUT
Description: 95+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   155.6     -25     154     -10     145      10     145      53   148.8
     200   149.2     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      53     .05
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      53              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.58  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.09  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.48  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   89.73  *          *
* E.G. Slope (ft/ft)     *0.001216  * Area (sq ft)           *          *   89.73  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   52.25  * Top Width (ft)         *          *   52.25  *          *
* Vel Total (ft/s)       *    2.45  * Avg. Vel. (ft/s)       *          *    2.45  *          *
* Max Chl Dpth (ft)      *    2.48  * Hydr. Depth (ft)       *          *    1.72  *          *
* Conv. Total (cfs)      *  6309.8  * Conv. (cfs)            *          *  6309.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   53.05  *          *
* Min Ch El (ft)         *  145.00  * Shear (lb/sq ft)       *          *    0.13  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.31  *          *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.38  *   16.89  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.47  *    7.03  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 94      

INPUT
Description: 94+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     156    -115     154     -25     154     -10   144.5      10   144.5
      25 146.968      72     150     200   149.9     350     153

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      72     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      72              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.47  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.09  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.37  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   89.81  *          *
* E.G. Slope (ft/ft)     *0.001027  * Area (sq ft)           *          *   89.81  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   45.81  * Top Width (ft)         *          *   45.81  *          *
* Vel Total (ft/s)       *    2.45  * Avg. Vel. (ft/s)       *          *    2.45  *          *
* Max Chl Dpth (ft)      *    2.87  * Hydr. Depth (ft)       *          *    1.96  *          *
* Conv. Total (cfs)      *  6864.4  * Conv. (cfs)            *          *  6864.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   46.85  *          *
* Min Ch El (ft)         *  144.50  * Shear (lb/sq ft)       *          *    0.12  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.30  *          *
* Frctn Loss (ft)        *    0.08  * Cum Volume (acre-ft)   *    0.38  *   16.68  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.47  *    6.91  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 93      

INPUT
Description: 93+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   155.1    -127     154     -40     154     -10     144      10     144
      22     148      58     150     200  149.95     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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************************************************
    -200     .05     -40     .03      58     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -40      58              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.38  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.31  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   98.88  *          *
* E.G. Slope (ft/ft)     *0.000622  * Area (sq ft)           *          *   98.88  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   39.83  * Top Width (ft)         *          *   39.83  *          *
* Vel Total (ft/s)       *    2.22  * Avg. Vel. (ft/s)       *          *    2.22  *          *
* Max Chl Dpth (ft)      *    3.31  * Hydr. Depth (ft)       *          *    2.48  *          *
* Conv. Total (cfs)      *  8821.8  * Conv. (cfs)            *          *  8821.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   40.90  *          *
* Min Ch El (ft)         *  144.00  * Shear (lb/sq ft)       *          *    0.09  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.21  *          *
* Frctn Loss (ft)        *    0.05  * Cum Volume (acre-ft)   *    0.38  *   16.46  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.47  *    6.81  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 92      

INPUT
Description: 92+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     154     -23   152.4     -10   143.5      10   143.5      20   147.9
      75     150     200     150     300     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -23     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -23      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.33  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.07  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.25  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  101.37  *          *
* E.G. Slope (ft/ft)     *0.000482  * Area (sq ft)           *          *  101.37  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.01  * Top Width (ft)         *          *   34.01  *          *
* Vel Total (ft/s)       *    2.17  * Avg. Vel. (ft/s)       *          *    2.17  *          *
* Max Chl Dpth (ft)      *    3.75  * Hydr. Depth (ft)       *          *    2.98  *          *
* Conv. Total (cfs)      * 10018.0  * Conv. (cfs)            *          * 10018.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.96  *          *
* Min Ch El (ft)         *  143.50  * Shear (lb/sq ft)       *          *    0.08  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.18  *          *
* Frctn Loss (ft)        *    0.04  * Cum Volume (acre-ft)   *    0.38  *   16.23  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.47  *    6.73  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 91      

INPUT
Description: 91+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200  152.05     -30     152     -10     143      10     143      30     150
      43   149.4      49     150      70   148.7     200   148.9     350     152
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.28  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.04  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.24  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  130.40  *          *
* E.G. Slope (ft/ft)     *0.000266  * Area (sq ft)           *          *  130.40  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   41.53  * Top Width (ft)         *          *   41.53  *          *
* Vel Total (ft/s)       *    1.69  * Avg. Vel. (ft/s)       *          *    1.69  *          *
* Max Chl Dpth (ft)      *    4.24  * Hydr. Depth (ft)       *          *    3.14  *          *
* Conv. Total (cfs)      * 13498.6  * Conv. (cfs)            *          * 13498.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   43.16  *          *
* Min Ch El (ft)         *  143.00  * Shear (lb/sq ft)       *          *    0.05  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.08  *          *
* Frctn Loss (ft)        *    0.03  * Cum Volume (acre-ft)   *    0.38  *   15.97  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.47  *    6.64  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 90      

INPUT
Description: 90+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200  152.05    -188     152    -175   150.5    -158     153     -50     152
      -7   142.8       9   142.8      15     150     150     150     200  148.95
     350     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -50     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -50      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.25  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.05  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.20  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  123.90  *          *
* E.G. Slope (ft/ft)     *0.000311  * Area (sq ft)           *          *  123.90  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   40.26  * Top Width (ft)         *          *   40.26  *          *
* Vel Total (ft/s)       *    1.78  * Avg. Vel. (ft/s)       *          *    1.78  *          *
* Max Chl Dpth (ft)      *    4.40  * Hydr. Depth (ft)       *          *    3.08  *          *
* Conv. Total (cfs)      * 12467.5  * Conv. (cfs)            *          * 12467.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   42.79  *          *
* Min Ch El (ft)         *  142.80  * Shear (lb/sq ft)       *          *    0.06  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.10  *          *
* Frctn Loss (ft)        *    0.02  * Cum Volume (acre-ft)   *    0.38  *   15.68  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.47  *    6.55  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 89      

INPUT
Description: 89+00
Station Elevation Data    num=      12
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     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   152.9    -176  152.95    -144     155     -63   152.2     -49   146.7
     -33   148.8     -13   142.6       7   142.6      25   148.7      85   150.9
     180   150.5     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -33     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -33      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.23  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.03  * Wt. n-Val.             *   0.050  *   0.030  *          *
* W.S. Elev (ft)         *  147.20  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    1.25  *  157.11  *          *
* E.G. Slope (ft/ft)     *0.000173  * Area (sq ft)           *    1.25  *  157.11  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.19  *  219.81  *          *
* Top Width (ft)         *   53.41  * Top Width (ft)         *    5.03  *   48.38  *          *
* Vel Total (ft/s)       *    1.39  * Avg. Vel. (ft/s)       *    0.15  *    1.40  *          *
* Max Chl Dpth (ft)      *    4.60  * Hydr. Depth (ft)       *    0.25  *    3.25  *          *
* Conv. Total (cfs)      * 16744.9  * Conv. (cfs)            *    14.4  * 16730.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    5.16  *   49.83  *          *
* Min Ch El (ft)         *  142.60  * Shear (lb/sq ft)       *    0.00  *    0.03  *          *
* Alpha                  *    1.01  * Stream Power (lb/ft s) *    0.00  *    0.05  *          *
* Frctn Loss (ft)        *    0.02  * Cum Volume (acre-ft)   *    0.38  *   15.35  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.47  *    6.45  *    0.80  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 88      

INPUT
Description: 88+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   153.2    -185   154.3     -30     150     -10   142.4      10   142.4
      47     152     200   150.5     300     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      47     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      47              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.21  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.03  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.18  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  169.81  *          *
* E.G. Slope (ft/ft)     *0.000143  * Area (sq ft)           *          *  169.81  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   51.02  * Top Width (ft)         *          *   51.02  *          *
* Vel Total (ft/s)       *    1.30  * Avg. Vel. (ft/s)       *          *    1.30  *          *
* Max Chl Dpth (ft)      *    4.78  * Hydr. Depth (ft)       *          *    3.33  *          *
* Conv. Total (cfs)      * 18394.8  * Conv. (cfs)            *          * 18394.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   52.51  *          *
* Min Ch El (ft)         *  142.40  * Shear (lb/sq ft)       *          *    0.03  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.04  *          *
* Frctn Loss (ft)        *    0.01  * Cum Volume (acre-ft)   *    0.38  *   14.98  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    6.33  *    0.80  *
***********************************************************************************************

CROSS SECTION          
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RIVER: French Stream   
REACH: 1                  RS: 87      

INPUT
Description: 87+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   154.4    -190     153     -35     152     -10     142      10     142
      28     150      58   150.7     150     150     175   150.5     200   150.8

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03      28     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35      28               64      64      64             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.19  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.03  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.17  * Reach Len. (ft)        *   64.00  *   64.00  *   64.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  166.78  *          *
* E.G. Slope (ft/ft)     *0.000130  * Area (sq ft)           *          *  166.78  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   44.55  * Top Width (ft)         *          *   44.55  *          *
* Vel Total (ft/s)       *    1.32  * Avg. Vel. (ft/s)       *          *    1.32  *          *
* Max Chl Dpth (ft)      *    5.17  * Hydr. Depth (ft)       *          *    3.74  *          *
* Conv. Total (cfs)      * 19317.1  * Conv. (cfs)            *          * 19317.1  *          *
* Length Wtd. (ft)       *   64.00  * Wetted Per. (ft)       *          *   46.64  *          *
* Min Ch El (ft)         *  142.00  * Shear (lb/sq ft)       *          *    0.03  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.04  *          *
* Frctn Loss (ft)        *    0.01  * Cum Volume (acre-ft)   *    0.38  *   14.59  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    6.22  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 86.36   

INPUT
Description: 86+36
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   154.1    -175     153     -35   151.8     -10   141.8      10   141.8
      31   151.2     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03      31     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35      31              126     126     126             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  147.19  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.02  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  147.16  * Reach Len. (ft)        *  126.00  *  126.00  *  126.00  *
* Crit W.S. (ft)         *  143.26  * Flow Area (sq ft)      *          *  175.28  *          *
* E.G. Slope (ft/ft)     *0.000113  * Area (sq ft)           *          *  175.28  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   45.38  * Top Width (ft)         *          *   45.38  *          *
* Vel Total (ft/s)       *    1.26  * Avg. Vel. (ft/s)       *          *    1.26  *          *
* Max Chl Dpth (ft)      *    5.36  * Hydr. Depth (ft)       *          *    3.86  *          *
* Conv. Total (cfs)      * 20714.5  * Conv. (cfs)            *          * 20714.5  *          *
* Length Wtd. (ft)       *  126.00  * Wetted Per. (ft)       *          *   47.56  *          *
* Min Ch El (ft)         *  141.80  * Shear (lb/sq ft)       *          *    0.03  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.03  *          *
* Frctn Loss (ft)        *          * Cum Volume (acre-ft)   *    0.38  *   14.34  *    0.65  *
* C & E Loss (ft)        *          * Cum SA (acres)         *    0.46  *    6.16  *    0.80  *
***********************************************************************************************
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CULVERT                

RIVER: French Stream   
REACH: 1                  RS: 85.73   

INPUT
Description: 
Distance from Upstream XS =       3
Deck/Roadway Width        =      26
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -35   151.8   141.8      31   151.2   141.8

Upstream Bridge Cross Section Data
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   154.1    -175     153     -35   151.8     -10   141.8      10   141.8
      31   151.2     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03      31     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -35      31             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -28     149   141.6      25  147.33   141.6

Downstream Bridge Cross Section Data
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     153     -25     150     -20 147.767     -10   141.6      10   141.6
      20     147      25 147.333      50     149     175     151     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -25      25             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       4        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                  5     120     .013     .013        0                   .1                1
Number of Barrels =  2 
Upstream   Elevation =  141.8 
Centerline Stations
    Sta.    Sta.
      -5       5
Downstream Elevation =  141.6 
Centerline Stations
    Sta.    Sta.
      -5       5
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CULVERT OUTPUT  Profile #100  Culv Group:  Culvert #1  
*************************************************************************
* Q Culv Group (cfs)     *  220.00  * Culv Full Len (ft)     *   18.45  *
* # Barrels              *       2  * Culv Vel US (ft/s)     *    8.75  *
* Q Barrel (cfs)         *  110.00  * Culv Vel DS (ft/s)     *   10.30  *
* E.G. US. (ft)          *  147.19  * Culv Inv El Up (ft)    *  141.80  *
* W.S. US. (ft)          *  147.16  * Culv Inv El Dn (ft)    *  141.60  *
* E.G. DS (ft)           *  144.18  * Culv Frctn Ls (ft)     *    0.65  *
* W.S. DS (ft)           *  143.94  * Culv Exit Loss (ft)    *    2.24  *
* Delta EG (ft)          *    3.01  * Culv Entr Loss (ft)    *    0.12  *
* Delta WS (ft)          *    3.22  * Q Weir (cfs)           *          *
* E.G. IC (ft)           *  147.53  * Weir Sta Lft (ft)      *          *
* E.G. OC (ft)           *  147.19  * Weir Sta Rgt (ft)      *          *
* Culvert Control        *  Outlet  * Weir Submerg           *          *
* Culv WS Inlet (ft)     *  145.80  * Weir Max Depth (ft)    *          *
* Culv WS Outlet (ft)    *  144.77  * Weir Avg Depth (ft)    *          *
* Culv Nml Depth (ft)    *    4.00  * Weir Flow Area (sq ft) *          *
* Culv Crt Depth (ft)    *    3.17  * Min El Weir Flow (ft)  *  150.01  *
*************************************************************************

Note:    The normal depth exceeds the height of the culvert.  The program assumes that the normal 
         depth is equal to the height of the culvert.
Note:    The culvert inlet is submerged and the culvert flows full over part or all of its length.  
Therefore, 
         the culvert inlet equations are not valid and the supercritical result has been discarded.  The 
         outlet answer will be used.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 85.10   

INPUT
Description: 85+10
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     153     -25     150     -20 147.767     -10   141.6      10   141.6
      20     147      25 147.333      50     149     175     151     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25               10      10      10             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  144.18  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.24  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.94  * Reach Len. (ft)        *   10.00  *   10.00  *   10.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   56.37  *          *
* E.G. Slope (ft/ft)     *0.002605  * Area (sq ft)           *          *   56.37  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.14  * Top Width (ft)         *          *   28.14  *          *
* Vel Total (ft/s)       *    3.90  * Avg. Vel. (ft/s)       *          *    3.90  *          *
* Max Chl Dpth (ft)      *    2.34  * Hydr. Depth (ft)       *          *    2.00  *          *
* Conv. Total (cfs)      *  4310.2  * Conv. (cfs)            *          *  4310.2  *          *
* Length Wtd. (ft)       *   10.00  * Wetted Per. (ft)       *          *   29.39  *          *
* Min Ch El (ft)         *  141.60  * Shear (lb/sq ft)       *          *    0.31  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.22  *          *
* Frctn Loss (ft)        *    0.02  * Cum Volume (acre-ft)   *    0.38  *   14.01  *    0.65  *
* C & E Loss (ft)        *    0.02  * Cum SA (acres)         *    0.46  *    6.05  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 85      

INPUT
Description: 85+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

Page 11



WG.rep
********************************************************************************
    -200     153    -150   151.5     -65     155     -25 149.018     -22     149
     -10   141.4      10   141.4      25  145.52      55   149.5     165     151
     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      55     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      55              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  144.13  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.16  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.98  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   68.84  *          *
* E.G. Slope (ft/ft)     *0.001660  * Area (sq ft)           *          *   68.84  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   33.45  * Top Width (ft)         *          *   33.45  *          *
* Vel Total (ft/s)       *    3.20  * Avg. Vel. (ft/s)       *          *    3.20  *          *
* Max Chl Dpth (ft)      *    2.58  * Hydr. Depth (ft)       *          *    2.06  *          *
* Conv. Total (cfs)      *  5399.5  * Conv. (cfs)            *          *  5399.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.54  *          *
* Min Ch El (ft)         *  141.40  * Shear (lb/sq ft)       *          *    0.21  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.66  *          *
* Frctn Loss (ft)        *    0.18  * Cum Volume (acre-ft)   *    0.38  *   13.99  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    6.04  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 84      

INPUT
Description: 84+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     162     -50   153.5     -25   150.1     -10   141.2      10   141.2
      25     151     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.95  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.20  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.75  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   61.49  *          *
* E.G. Slope (ft/ft)     *0.001974  * Area (sq ft)           *          *   61.49  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.20  * Top Width (ft)         *          *   28.20  *          *
* Vel Total (ft/s)       *    3.58  * Avg. Vel. (ft/s)       *          *    3.58  *          *
* Max Chl Dpth (ft)      *    2.55  * Hydr. Depth (ft)       *          *    2.18  *          *
* Conv. Total (cfs)      *  4951.5  * Conv. (cfs)            *          *  4951.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.66  *          *
* Min Ch El (ft)         *  141.20  * Shear (lb/sq ft)       *          *    0.26  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.91  *          *
* Frctn Loss (ft)        *    0.21  * Cum Volume (acre-ft)   *    0.38  *   13.84  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    5.97  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 83      
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INPUT
Description: 83+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     162     -50     155     -25     153     -20     151     -10     141
      10     141      20   148.8     200  150.95

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.74  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.23  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.51  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   57.30  *          *
* E.G. Slope (ft/ft)     *0.002271  * Area (sq ft)           *          *   57.30  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   25.72  * Top Width (ft)         *          *   25.72  *          *
* Vel Total (ft/s)       *    3.84  * Avg. Vel. (ft/s)       *          *    3.84  *          *
* Max Chl Dpth (ft)      *    2.51  * Hydr. Depth (ft)       *          *    2.23  *          *
* Conv. Total (cfs)      *  4616.7  * Conv. (cfs)            *          *  4616.7  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   27.62  *          *
* Min Ch El (ft)         *  141.00  * Shear (lb/sq ft)       *          *    0.29  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.13  *          *
* Frctn Loss (ft)        *    0.21  * Cum Volume (acre-ft)   *    0.38  *   13.71  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.46  *    5.91  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 82      

INPUT
Description: 82+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     161     -49     155     -32     150     -25     149     -10   140.8
      10   140.8      25     149     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.51  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.20  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.32  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   61.92  *          *
* E.G. Slope (ft/ft)     *0.002001  * Area (sq ft)           *          *   61.92  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.21  * Top Width (ft)         *          *   29.21  *          *
* Vel Total (ft/s)       *    3.55  * Avg. Vel. (ft/s)       *          *    3.55  *          *
* Max Chl Dpth (ft)      *    2.52  * Hydr. Depth (ft)       *          *    2.12  *          *
* Conv. Total (cfs)      *  4917.7  * Conv. (cfs)            *          *  4917.7  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.49  *          *
* Min Ch El (ft)         *  140.80  * Shear (lb/sq ft)       *          *    0.25  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.90  *          *
* Frctn Loss (ft)        *    0.19  * Cum Volume (acre-ft)   *    0.38  *   13.57  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.46  *    5.85  *    0.80  *
***********************************************************************************************

CROSS SECTION          
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RIVER: French Stream   
REACH: 1                  RS: 81      

INPUT
Description: 81+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     161     -50     155     -40     150     -10   140.6      10   140.6
      25     150     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -40     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -40      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.32  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.17  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  143.15  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   66.44  *          *
* E.G. Slope (ft/ft)     *0.001780  * Area (sq ft)           *          *   66.44  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.19  * Top Width (ft)         *          *   32.19  *          *
* Vel Total (ft/s)       *    3.31  * Avg. Vel. (ft/s)       *          *    3.31  *          *
* Max Chl Dpth (ft)      *    2.55  * Hydr. Depth (ft)       *          *    2.06  *          *
* Conv. Total (cfs)      *  5214.0  * Conv. (cfs)            *          *  5214.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.31  *          *
* Min Ch El (ft)         *  140.60  * Shear (lb/sq ft)       *          *    0.22  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.73  *          *
* Frctn Loss (ft)        *    0.17  * Cum Volume (acre-ft)   *    0.38  *   13.42  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    5.78  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 80      

INPUT
Description: 80+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     160     -40     154   -37.5     150     -10   140.4      10   140.4
      30     150     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05   -37.5     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         -37.5      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  143.14  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.16  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.98  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   68.03  *          *
* E.G. Slope (ft/ft)     *0.001676  * Area (sq ft)           *          *   68.03  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.76  * Top Width (ft)         *          *   32.76  *          *
* Vel Total (ft/s)       *    3.23  * Avg. Vel. (ft/s)       *          *    3.23  *          *
* Max Chl Dpth (ft)      *    2.58  * Hydr. Depth (ft)       *          *    2.08  *          *
* Conv. Total (cfs)      *  5373.4  * Conv. (cfs)            *          *  5373.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.78  *          *
* Min Ch El (ft)         *  140.40  * Shear (lb/sq ft)       *          *    0.21  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.68  *          *
* Frctn Loss (ft)        *    0.16  * Cum Volume (acre-ft)   *    0.38  *   13.27  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.46  *    5.70  *    0.80  *
***********************************************************************************************
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CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 79      

INPUT
Description: 79+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     160    -180   160.5    -125     158     -75     149     -30     147
     -10   140.2      10   140.2      31     148     120     151     200   150.4

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      31     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      31              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.98  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.14  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.83  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   72.24  *          *
* E.G. Slope (ft/ft)     *0.001480  * Area (sq ft)           *          *   72.24  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.84  * Top Width (ft)         *          *   34.84  *          *
* Vel Total (ft/s)       *    3.05  * Avg. Vel. (ft/s)       *          *    3.05  *          *
* Max Chl Dpth (ft)      *    2.63  * Hydr. Depth (ft)       *          *    2.07  *          *
* Conv. Total (cfs)      *  5718.4  * Conv. (cfs)            *          *  5718.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.75  *          *
* Min Ch El (ft)         *  140.20  * Shear (lb/sq ft)       *          *    0.19  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.57  *          *
* Frctn Loss (ft)        *    0.13  * Cum Volume (acre-ft)   *    0.38  *   13.11  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.46  *    5.63  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 78      

INPUT
Description: 78+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     150    -130   148.9     -70   152.7     -28   146.5     -10     140
      10     140      30 144.489      60     148     200   149.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -28     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -28      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.84  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.11  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.72  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   81.28  *          *
* E.G. Slope (ft/ft)     *0.001178  * Area (sq ft)           *          *   81.28  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   39.68  * Top Width (ft)         *          *   39.68  *          *
* Vel Total (ft/s)       *    2.71  * Avg. Vel. (ft/s)       *          *    2.71  *          *
* Max Chl Dpth (ft)      *    2.72  * Hydr. Depth (ft)       *          *    2.05  *          *
* Conv. Total (cfs)      *  6410.0  * Conv. (cfs)            *          *  6410.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   40.46  *          *
* Min Ch El (ft)         *  140.00  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.40  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.38  *   12.93  *    0.65  *
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* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.46  *    5.54  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 77      

INPUT
Description: 77+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   147.9    -146     149     -35   146.7     -10   139.8      10   139.8
      35 143.745      75 146.435     128     150     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03      75     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35      75              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.73  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.65  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   97.45  *          *
* E.G. Slope (ft/ft)     *0.000831  * Area (sq ft)           *          *   97.45  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   48.39  * Top Width (ft)         *          *   48.39  *          *
* Vel Total (ft/s)       *    2.26  * Avg. Vel. (ft/s)       *          *    2.26  *          *
* Max Chl Dpth (ft)      *    2.85  * Hydr. Depth (ft)       *          *    2.01  *          *
* Conv. Total (cfs)      *  7634.0  * Conv. (cfs)            *          *  7634.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   49.00  *          *
* Min Ch El (ft)         *  139.80  * Shear (lb/sq ft)       *          *    0.10  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.23  *          *
* Frctn Loss (ft)        *    0.09  * Cum Volume (acre-ft)   *    0.38  *   12.72  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    5.44  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 76      

INPUT
Description: 76+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   147.6     -82     149     -25     147     -10   139.6      10   139.6
      55     150     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      55     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      55              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.64  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.10  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.54  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   86.15  *          *
* E.G. Slope (ft/ft)     *0.000946  * Area (sq ft)           *          *   86.15  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   38.66  * Top Width (ft)         *          *   38.66  *          *
* Vel Total (ft/s)       *    2.55  * Avg. Vel. (ft/s)       *          *    2.55  *          *
* Max Chl Dpth (ft)      *    2.94  * Hydr. Depth (ft)       *          *    2.23  *          *
* Conv. Total (cfs)      *  7154.3  * Conv. (cfs)            *          *  7154.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   39.68  *          *
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* Min Ch El (ft)         *  139.60  * Shear (lb/sq ft)       *          *    0.13  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.33  *          *
* Frctn Loss (ft)        *    0.09  * Cum Volume (acre-ft)   *    0.38  *   12.51  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    5.34  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 75      

INPUT
Description: 75+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     148    -125   149.9     -37     148     -10   139.4      10   139.4
      23     147     200   149.4

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -37     .03      23     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -37      23              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.54  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.11  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.43  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   83.01  *          *
* E.G. Slope (ft/ft)     *0.000940  * Area (sq ft)           *          *   83.01  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.72  * Top Width (ft)         *          *   34.72  *          *
* Vel Total (ft/s)       *    2.65  * Avg. Vel. (ft/s)       *          *    2.65  *          *
* Max Chl Dpth (ft)      *    3.03  * Hydr. Depth (ft)       *          *    2.39  *          *
* Conv. Total (cfs)      *  7175.2  * Conv. (cfs)            *          *  7175.2  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   36.01  *          *
* Min Ch El (ft)         *  139.40  * Shear (lb/sq ft)       *          *    0.14  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.36  *          *
* Frctn Loss (ft)        *    0.09  * Cum Volume (acre-ft)   *    0.38  *   12.32  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    5.26  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 74      

INPUT
Description: 74+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     148    -125   149.5     -35     148     -10   139.2      10   139.2
      15   145.5      30   145.5      50     147     200   148.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -35     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -35      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.45  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.33  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   80.48  *          *
* E.G. Slope (ft/ft)     *0.000944  * Area (sq ft)           *          *   80.48  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.38  * Top Width (ft)         *          *   31.38  *          *
* Vel Total (ft/s)       *    2.73  * Avg. Vel. (ft/s)       *          *    2.73  *          *
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* Max Chl Dpth (ft)      *    3.13  * Hydr. Depth (ft)       *          *    2.56  *          *
* Conv. Total (cfs)      *  7159.6  * Conv. (cfs)            *          *  7159.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.43  *          *
* Min Ch El (ft)         *  139.20  * Shear (lb/sq ft)       *          *    0.14  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.39  *          *
* Frctn Loss (ft)        *    0.09  * Cum Volume (acre-ft)   *    0.38  *   12.13  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    5.18  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 73      

INPUT
Description: 73+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     147    -143     151    -125     151    -100   147.9     -30     148
     -10     139      10     139      13     144     100     148     200   148.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      13     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      13              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.36  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.24  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   79.51  *          *
* E.G. Slope (ft/ft)     *0.000914  * Area (sq ft)           *          *   79.51  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.13  * Top Width (ft)         *          *   29.13  *          *
* Vel Total (ft/s)       *    2.77  * Avg. Vel. (ft/s)       *          *    2.77  *          *
* Max Chl Dpth (ft)      *    3.24  * Hydr. Depth (ft)       *          *    2.73  *          *
* Conv. Total (cfs)      *  7275.5  * Conv. (cfs)            *          *  7275.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   31.66  *          *
* Min Ch El (ft)         *  139.00  * Shear (lb/sq ft)       *          *    0.14  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.40  *          *
* Frctn Loss (ft)        *    0.06  * Cum Volume (acre-ft)   *    0.38  *   11.95  *    0.65  *
* C & E Loss (ft)        *    0.02  * Cum SA (acres)         *    0.46  *    5.11  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 72      

INPUT
Description: 72+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     149     -50   148.3     -25   143.3     -10   138.8      10   138.8
      25  141.95      80     148     200     148

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.27  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.06  * Wt. n-Val.             *          *   0.030  *   0.050  *
* W.S. Elev (ft)         *  142.22  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  115.48  *    0.33  *
* E.G. Slope (ft/ft)     *0.000449  * Area (sq ft)           *          *  115.48  *    0.33  *
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* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  219.95  *    0.05  *
* Top Width (ft)         *   48.83  * Top Width (ft)         *          *   46.39  *    2.44  *
* Vel Total (ft/s)       *    1.90  * Avg. Vel. (ft/s)       *          *    1.90  *    0.16  *
* Max Chl Dpth (ft)      *    3.42  * Hydr. Depth (ft)       *          *    2.49  *    0.13  *
* Conv. Total (cfs)      * 10384.4  * Conv. (cfs)            *          * 10381.9  *     2.5  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   47.22  *    2.45  *
* Min Ch El (ft)         *  138.80  * Shear (lb/sq ft)       *          *    0.07  *    0.00  *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.13  *    0.00  *
* Frctn Loss (ft)        *    0.04  * Cum Volume (acre-ft)   *    0.38  *   11.72  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    5.02  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 71      

INPUT
Description: 71+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   151.3   -62.5     150     -25 143.119     -10   138.6      10   138.6
      25 142.414     100   157.5     200   157.9

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.23  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.05  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.18  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  117.91  *          *
* E.G. Slope (ft/ft)     *0.000415  * Area (sq ft)           *          *  117.91  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   45.94  * Top Width (ft)         *          *   45.94  *          *
* Vel Total (ft/s)       *    1.87  * Avg. Vel. (ft/s)       *          *    1.87  *          *
* Max Chl Dpth (ft)      *    3.58  * Hydr. Depth (ft)       *          *    2.57  *          *
* Conv. Total (cfs)      * 10796.4  * Conv. (cfs)            *          * 10796.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   46.91  *          *
* Min Ch El (ft)         *  138.60  * Shear (lb/sq ft)       *          *    0.07  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.12  *          *
* Frctn Loss (ft)        *    0.03  * Cum Volume (acre-ft)   *    0.38  *   11.46  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.46  *    4.92  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 70      

INPUT
Description: 70+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   151.2    -140   152.7     -25 141.465     -10   138.4      10   138.4
      25 142.204      58   147.8     120   149.9     200   149.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.19  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.04  * Wt. n-Val.             *   0.050  *   0.030  *          *
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* W.S. Elev (ft)         *  142.15  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    2.42  *  136.10  *          *
* E.G. Slope (ft/ft)     *0.000283  * Area (sq ft)           *    2.42  *  136.10  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.59  *  219.41  *          *
* Top Width (ft)         *   56.83  * Top Width (ft)         *    7.03  *   49.80  *          *
* Vel Total (ft/s)       *    1.59  * Avg. Vel. (ft/s)       *    0.24  *    1.61  *          *
* Max Chl Dpth (ft)      *    3.75  * Hydr. Depth (ft)       *    0.34  *    2.73  *          *
* Conv. Total (cfs)      * 13076.9  * Conv. (cfs)            *    35.1  * 13041.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    7.07  *   50.57  *          *
* Min Ch El (ft)         *  138.40  * Shear (lb/sq ft)       *    0.01  *    0.05  *          *
* Alpha                  *    1.03  * Stream Power (lb/ft s) *    0.00  *    0.08  *          *
* Frctn Loss (ft)        *    0.03  * Cum Volume (acre-ft)   *    0.37  *   11.17  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.45  *    4.81  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 69      

INPUT
Description: 69+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     151     -75   150.7     -25 142.208     -10   138.2      10   138.2
      25 146.129      37     150     100   150.9     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              109     109     109             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.16  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.05  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.11  * Reach Len. (ft)        *  109.00  *  109.00  *  109.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  121.23  *          *
* E.G. Slope (ft/ft)     *0.000342  * Area (sq ft)           *          *  121.23  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   42.03  * Top Width (ft)         *          *   42.03  *          *
* Vel Total (ft/s)       *    1.81  * Avg. Vel. (ft/s)       *          *    1.81  *          *
* Max Chl Dpth (ft)      *    3.91  * Hydr. Depth (ft)       *          *    2.88  *          *
* Conv. Total (cfs)      * 11890.4  * Conv. (cfs)            *          * 11890.4  *          *
* Length Wtd. (ft)       *  109.00  * Wetted Per. (ft)       *          *   43.51  *          *
* Min Ch El (ft)         *  138.20  * Shear (lb/sq ft)       *          *    0.06  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.11  *          *
* Frctn Loss (ft)        *    0.03  * Cum Volume (acre-ft)   *    0.37  *   10.87  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    4.70  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 67.91   

INPUT
Description: 67+91
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     151     -82     152     -43     150     -40 148.909     -10     138
       0     138      10     138      20   140.8      40 149.409      43   150.7
     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -40     .03      40     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -40      40             1200    1200    1200             .1       .3
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CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  142.12  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.04  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  142.08  * Reach Len. (ft)        * 1200.00  * 1200.00  * 1200.00  *
* Crit W.S. (ft)         *  139.43  * Flow Area (sq ft)      *          *  133.31  *          *
* E.G. Slope (ft/ft)     *0.000265  * Area (sq ft)           *          *  133.31  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   44.21  * Top Width (ft)         *          *   44.21  *          *
* Vel Total (ft/s)       *    1.65  * Avg. Vel. (ft/s)       *          *    1.65  *          *
* Max Chl Dpth (ft)      *    4.08  * Hydr. Depth (ft)       *          *    3.02  *          *
* Conv. Total (cfs)      * 13504.5  * Conv. (cfs)            *          * 13504.5  *          *
* Length Wtd. (ft)       * 1200.00  * Wetted Per. (ft)       *          *   45.58  *          *
* Min Ch El (ft)         *  138.00  * Shear (lb/sq ft)       *          *    0.05  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.08  *          *
* Frctn Loss (ft)        *          * Cum Volume (acre-ft)   *    0.37  *   10.55  *    0.65  *
* C & E Loss (ft)        *          * Cum SA (acres)         *    0.44  *    4.59  *    0.80  *
***********************************************************************************************

CULVERT                

RIVER: French Stream   
REACH: 1                  RS: 61.91   

INPUT
Description: 
Distance from Upstream XS =      .1
Deck/Roadway Width        =    1199
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -43     150     138      43   150.7     138

Upstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     151     -82     152     -43     150     -40 148.909     -10     138
       0     138      10     138      20   140.8      40 149.409      43   150.7
     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -40     .03      40     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -40      40             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -25     145   135.7      25     145   135.7

Downstream Bridge Cross Section Data
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     147     -25     145     -10     138     -10   135.7       0   135.7
      10   135.7      10     138      25     145      60     148     200   150.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -25      25             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
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Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       6        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                  1    1199     .013     .013        0                   .1                1
Number of Barrels =  2 
Upstream   Elevation =  138 
Centerline Stations
    Sta.    Sta.
      -5       5
Downstream Elevation =  135.7 
Centerline Stations
    Sta.    Sta.
      -5       5

CULVERT OUTPUT  Profile #100  Culv Group:  Culvert #1  
*************************************************************************
* Q Culv Group (cfs)     *  220.00  * Culv Full Len (ft)     *          *
* # Barrels              *       2  * Culv Vel US (ft/s)     *    6.83  *
* Q Barrel (cfs)         *  110.00  * Culv Vel DS (ft/s)     *    8.39  *
* E.G. US. (ft)          *  142.13  * Culv Inv El Up (ft)    *  138.00  *
* W.S. US. (ft)          *  142.08  * Culv Inv El Dn (ft)    *  135.70  *
* E.G. DS (ft)           *  138.32  * Culv Frctn Ls (ft)     *    2.43  *
* W.S. DS (ft)           *  137.95  * Culv Exit Loss (ft)    *    1.30  *
* Delta EG (ft)          *    3.80  * Culv Entr Loss (ft)    *    0.07  *
* Delta WS (ft)          *    4.13  * Q Weir (cfs)           *          *
* E.G. IC (ft)           *  142.06  * Weir Sta Lft (ft)      *          *
* E.G. OC (ft)           *  142.13  * Weir Sta Rgt (ft)      *          *
* Culvert Control        *  Outlet  * Weir Submerg           *          *
* Culv WS Inlet (ft)     *  141.33  * Weir Max Depth (ft)    *          *
* Culv WS Outlet (ft)    *  138.53  * Weir Avg Depth (ft)    *          *
* Culv Nml Depth (ft)    *    3.33  * Weir Flow Area (sq ft) *          *
* Culv Crt Depth (ft)    *    2.83  * Min El Weir Flow (ft)  *  150.01  *
*************************************************************************

Note:    During subcritical analysis, the culvert direct step method, the solution went to normal depth.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 55.91   

INPUT
Description: 55+91
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     147     -25     145     -10     138     -10   135.7       0   135.7
      10   135.7      10     138      25     145      60     148     200   150.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25               91      91      91             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  138.32  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.37  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  137.95  * Reach Len. (ft)        *   91.00  *   91.00  *   91.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   44.98  *          *
* E.G. Slope (ft/ft)     *0.004338  * Area (sq ft)           *          *   44.98  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   20.00  * Top Width (ft)         *          *   20.00  *          *
* Vel Total (ft/s)       *    4.89  * Avg. Vel. (ft/s)       *          *    4.89  *          *
* Max Chl Dpth (ft)      *    2.25  * Hydr. Depth (ft)       *          *    2.25  *          *
* Conv. Total (cfs)      *  3340.1  * Conv. (cfs)            *          *  3340.1  *          *
* Length Wtd. (ft)       *   91.00  * Wetted Per. (ft)       *          *   24.50  *          *
* Min Ch El (ft)         *  135.70  * Shear (lb/sq ft)       *          *    0.50  *          *
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* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    2.43  *          *
* Frctn Loss (ft)        *    0.34  * Cum Volume (acre-ft)   *    0.37  *    8.10  *    0.65  *
* C & E Loss (ft)        *    0.03  * Cum SA (acres)         *    0.44  *    3.71  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 55      

INPUT
Description: 55+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     157     -50     155     -25 143.906     -10   135.5       0   135.5
      10   135.5      25 142.325      50     149     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  137.95  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.27  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  137.69  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   53.23  *          *
* E.G. Slope (ft/ft)     *0.003206  * Area (sq ft)           *          *   53.23  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.70  * Top Width (ft)         *          *   28.70  *          *
* Vel Total (ft/s)       *    4.13  * Avg. Vel. (ft/s)       *          *    4.13  *          *
* Max Chl Dpth (ft)      *    2.19  * Hydr. Depth (ft)       *          *    1.85  *          *
* Conv. Total (cfs)      *  3885.6  * Conv. (cfs)            *          *  3885.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.75  *          *
* Min Ch El (ft)         *  135.50  * Shear (lb/sq ft)       *          *    0.36  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.48  *          *
* Frctn Loss (ft)        *    0.33  * Cum Volume (acre-ft)   *    0.37  *    7.99  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    3.66  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 54      

INPUT
Description: 54+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   146.5     -35     144     -25  141.28     -10   135.2       0   135.2
      10   135.2      25 144.457      35     148     200   150.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  137.62  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.28  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  137.34  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   52.28  *          *
* E.G. Slope (ft/ft)     *0.003411  * Area (sq ft)           *          *   52.28  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.76  * Top Width (ft)         *          *   28.76  *          *
* Vel Total (ft/s)       *    4.21  * Avg. Vel. (ft/s)       *          *    4.21  *          *
* Max Chl Dpth (ft)      *    2.14  * Hydr. Depth (ft)       *          *    1.82  *          *
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* Conv. Total (cfs)      *  3766.9  * Conv. (cfs)            *          *  3766.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.79  *          *
* Min Ch El (ft)         *  135.20  * Shear (lb/sq ft)       *          *    0.37  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.57  *          *
* Frctn Loss (ft)        *    0.35  * Cum Volume (acre-ft)   *    0.37  *    7.87  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    3.59  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 53      

INPUT
Description: 53+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     147     -25     146     -10   134.8       0   134.8      10   134.8
      25  145.25      30     148     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  137.26  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.30  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  136.96  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   49.69  *          *
* E.G. Slope (ft/ft)     *0.003613  * Area (sq ft)           *          *   49.69  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   25.99  * Top Width (ft)         *          *   25.99  *          *
* Vel Total (ft/s)       *    4.43  * Avg. Vel. (ft/s)       *          *    4.43  *          *
* Max Chl Dpth (ft)      *    2.16  * Hydr. Depth (ft)       *          *    1.91  *          *
* Conv. Total (cfs)      *  3660.3  * Conv. (cfs)            *          *  3660.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   27.39  *          *
* Min Ch El (ft)         *  134.80  * Shear (lb/sq ft)       *          *    0.41  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.81  *          *
* Frctn Loss (ft)        *    0.35  * Cum Volume (acre-ft)   *    0.37  *    7.75  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    3.53  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 52      

INPUT
Description: 52+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   145.5     -40   143.5     -25     140     -10   134.5       0   134.5
      10   134.5      25 142.688      40     147     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  136.91  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.26  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  136.64  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   53.29  *          *
* E.G. Slope (ft/ft)     *0.003329  * Area (sq ft)           *          *   53.29  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
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* Top Width (ft)         *   29.76  * Top Width (ft)         *          *   29.76  *          *
* Vel Total (ft/s)       *    4.13  * Avg. Vel. (ft/s)       *          *    4.13  *          *
* Max Chl Dpth (ft)      *    2.14  * Hydr. Depth (ft)       *          *    1.79  *          *
* Conv. Total (cfs)      *  3813.2  * Conv. (cfs)            *          *  3813.2  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.69  *          *
* Min Ch El (ft)         *  134.50  * Shear (lb/sq ft)       *          *    0.36  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.49  *          *
* Frctn Loss (ft)        *    0.43  * Cum Volume (acre-ft)   *    0.37  *    7.64  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    3.47  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 51      

INPUT
Description: 51+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   144.5     -25   143.5     -10   134.2       0   134.2      10   134.2
      25 142.188      40   146.5     200   149.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  136.46  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.40  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  136.07  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   43.38  *          *
* E.G. Slope (ft/ft)     *0.005710  * Area (sq ft)           *          *   43.38  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   26.51  * Top Width (ft)         *          *   26.51  *          *
* Vel Total (ft/s)       *    5.07  * Avg. Vel. (ft/s)       *          *    5.07  *          *
* Max Chl Dpth (ft)      *    1.87  * Hydr. Depth (ft)       *          *    1.64  *          *
* Conv. Total (cfs)      *  2911.5  * Conv. (cfs)            *          *  2911.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   27.51  *          *
* Min Ch El (ft)         *  134.20  * Shear (lb/sq ft)       *          *    0.56  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    2.85  *          *
* Frctn Loss (ft)        *    0.42  * Cum Volume (acre-ft)   *    0.37  *    7.53  *    0.65  *
* C & E Loss (ft)        *    0.04  * Cum SA (acres)         *    0.44  *    3.40  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 50      

INPUT
Description: 
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   143.7     -25     143     -10   133.5       0   133.5      10   133.5
      25     144     200     148

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  136.01  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.28  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  135.74  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *

Page 25



WG.rep
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   52.28  *          *
* E.G. Slope (ft/ft)     *0.003153  * Area (sq ft)           *          *   52.28  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   26.73  * Top Width (ft)         *          *   26.73  *          *
* Vel Total (ft/s)       *    4.21  * Avg. Vel. (ft/s)       *          *    4.21  *          *
* Max Chl Dpth (ft)      *    2.24  * Hydr. Depth (ft)       *          *    1.96  *          *
* Conv. Total (cfs)      *  3918.2  * Conv. (cfs)            *          *  3918.2  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   28.08  *          *
* Min Ch El (ft)         *  133.50  * Shear (lb/sq ft)       *          *    0.37  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.54  *          *
* Frctn Loss (ft)        *    0.25  * Cum Volume (acre-ft)   *    0.37  *    7.42  *    0.65  *
* C & E Loss (ft)        *    0.02  * Cum SA (acres)         *    0.44  *    3.34  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 49      

INPUT
Description: 49+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     143     -25     143     -10     133       0     133      10     133
      25     143      70     144      90   146.3     200   146.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  135.74  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.21  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  135.53  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   60.29  *          *
* E.G. Slope (ft/ft)     *0.002058  * Area (sq ft)           *          *   60.29  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   27.60  * Top Width (ft)         *          *   27.60  *          *
* Vel Total (ft/s)       *    3.65  * Avg. Vel. (ft/s)       *          *    3.65  *          *
* Max Chl Dpth (ft)      *    2.53  * Hydr. Depth (ft)       *          *    2.18  *          *
* Conv. Total (cfs)      *  4849.9  * Conv. (cfs)            *          *  4849.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.13  *          *
* Min Ch El (ft)         *  133.00  * Shear (lb/sq ft)       *          *    0.27  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.97  *          *
* Frctn Loss (ft)        *    0.20  * Cum Volume (acre-ft)   *    0.37  *    7.29  *    0.65  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    3.28  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 48      

INPUT
Description: 48+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -25     142     -10   132.8       0   132.8      10   132.8
      30     142     200     144

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************

Page 26



WG.rep
* E.G. Elev (ft)         *  135.54  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  135.35  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   63.36  *          *
* E.G. Slope (ft/ft)     *0.001893  * Area (sq ft)           *          *   63.36  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.70  * Top Width (ft)         *          *   29.70  *          *
* Vel Total (ft/s)       *    3.47  * Avg. Vel. (ft/s)       *          *    3.47  *          *
* Max Chl Dpth (ft)      *    2.55  * Hydr. Depth (ft)       *          *    2.13  *          *
* Conv. Total (cfs)      *  5057.0  * Conv. (cfs)            *          *  5057.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.98  *          *
* Min Ch El (ft)         *  132.80  * Shear (lb/sq ft)       *          *    0.24  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.84  *          *
* Frctn Loss (ft)        *    0.22  * Cum Volume (acre-ft)   *    0.37  *    7.14  *    0.65  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    3.21  *    0.80  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 47      

INPUT
Description: 47+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   142.5     -25     142     -10  132.75       0  132.75      10  132.75
      25 139.625      30     141     200     144

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  135.31  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.23  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  135.08  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   56.94  *          *
* E.G. Slope (ft/ft)     *0.002593  * Area (sq ft)           *          *   56.94  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.86  * Top Width (ft)         *          *   28.86  *          *
* Vel Total (ft/s)       *    3.86  * Avg. Vel. (ft/s)       *          *    3.86  *          *
* Max Chl Dpth (ft)      *    2.33  * Hydr. Depth (ft)       *          *    1.97  *          *
* Conv. Total (cfs)      *  4320.1  * Conv. (cfs)            *          *  4320.1  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.03  *          *
* Min Ch El (ft)         *  132.75  * Shear (lb/sq ft)       *          *    0.31  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.19  *          *
* Frctn Loss (ft)        *    0.43  * Cum Volume (acre-ft)   *    0.37  *    7.01  *    0.65  *
* C & E Loss (ft)        *    0.03  * Cum SA (acres)         *    0.44  *    3.14  *    0.80  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 46      

INPUT
Description: 46+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -25     140     -10   132.7      10   132.7      25     140
     100     144     200     143

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  134.85  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.51  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  134.34  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   38.35  *          *
* E.G. Slope (ft/ft)     *0.008611  * Area (sq ft)           *          *   38.35  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   26.74  * Top Width (ft)         *          *   26.74  *          *
* Vel Total (ft/s)       *    5.74  * Avg. Vel. (ft/s)       *          *    5.74  *          *
* Max Chl Dpth (ft)      *    1.64  * Hydr. Depth (ft)       *          *    1.43  *          *
* Conv. Total (cfs)      *  2370.8  * Conv. (cfs)            *          *  2370.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   27.50  *          *
* Min Ch El (ft)         *  132.70  * Shear (lb/sq ft)       *          *    0.75  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    4.30  *          *
* Frctn Loss (ft)        *    0.19  * Cum Volume (acre-ft)   *    0.37  *    6.90  *    0.65  *
* C & E Loss (ft)        *    0.14  * Cum SA (acres)         *    0.44  *    3.08  *    0.80  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 45      

INPUT
Description: 45+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -25     140     -10   132.1      10   132.1      30     140
     100     140     150     139     160  132.65     200  132.65     210     139
     250     141

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  134.52  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.05  * Wt. n-Val.             *          *   0.030  *   0.050  *
* W.S. Elev (ft)         *  134.47  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   59.98  *   78.22  *
* E.G. Slope (ft/ft)     *0.000789  * Area (sq ft)           *          *   59.98  *   78.22  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  128.04  *   91.96  *
* Top Width (ft)         *   76.27  * Top Width (ft)         *          *   30.52  *   45.75  *
* Vel Total (ft/s)       *    1.59  * Avg. Vel. (ft/s)       *          *    2.13  *    1.18  *
* Max Chl Dpth (ft)      *    2.37  * Hydr. Depth (ft)       *          *    1.97  *    1.71  *
* Conv. Total (cfs)      *  7832.0  * Conv. (cfs)            *          *  4558.3  *  3273.7  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   31.56  *   46.81  *
* Min Ch El (ft)         *  132.10  * Shear (lb/sq ft)       *          *    0.09  *    0.08  *
* Alpha                  *    1.27  * Stream Power (lb/ft s) *          *    0.20  *    0.10  *
* Frctn Loss (ft)        *    0.09  * Cum Volume (acre-ft)   *    0.37  *    6.78  *    0.56  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    3.02  *    0.74  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 44      

INPUT
Description: 44+00
Station Elevation Data    num=      10
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     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5     -30     140     -10   131.9      10   131.9      30     139
      70     139      90   132.6     110   132.6     140   140.5     200   140.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -30     .03      30     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -30      30              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  134.43  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *          *   0.030  *   0.050  *
* W.S. Elev (ft)         *  134.35  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   64.84  *   45.58  *
* E.G. Slope (ft/ft)     *0.001095  * Area (sq ft)           *          *   64.84  *   45.58  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  163.96  *   56.04  *
* Top Width (ft)         *   65.06  * Top Width (ft)         *          *   32.95  *   32.11  *
* Vel Total (ft/s)       *    1.99  * Avg. Vel. (ft/s)       *          *    2.53  *    1.23  *
* Max Chl Dpth (ft)      *    2.45  * Hydr. Depth (ft)       *          *    1.97  *    1.42  *
* Conv. Total (cfs)      *  6647.6  * Conv. (cfs)            *          *  4954.3  *  1693.3  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.85  *   32.61  *
* Min Ch El (ft)         *  131.90  * Shear (lb/sq ft)       *          *    0.13  *    0.10  *
* Alpha                  *    1.30  * Stream Power (lb/ft s) *          *    0.33  *    0.12  *
* Frctn Loss (ft)        *    0.14  * Cum Volume (acre-ft)   *    0.37  *    6.64  *    0.42  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    2.94  *    0.65  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 43      

INPUT
Description: 43+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     140     -25   138.5     -10   131.7      10   131.7      25 134.781
      50   138.5     200     140

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  134.28  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.16  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  134.13  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   69.33  *          *
* E.G. Slope (ft/ft)     *0.001837  * Area (sq ft)           *          *   69.33  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   37.16  * Top Width (ft)         *          *   37.16  *          *
* Vel Total (ft/s)       *    3.17  * Avg. Vel. (ft/s)       *          *    3.17  *          *
* Max Chl Dpth (ft)      *    2.43  * Hydr. Depth (ft)       *          *    1.87  *          *
* Conv. Total (cfs)      *  5133.1  * Conv. (cfs)            *          *  5133.1  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   37.93  *          *
* Min Ch El (ft)         *  131.70  * Shear (lb/sq ft)       *          *    0.21  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.67  *          *
* Frctn Loss (ft)        *    0.20  * Cum Volume (acre-ft)   *    0.37  *    6.49  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.86  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
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REACH: 1                  RS: 42      

INPUT
Description: 42+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5     -25   137.5     -10   131.5      10   131.5      25     138
     100     140     200     140

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  134.07  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.20  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  133.87  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   60.93  *          *
* E.G. Slope (ft/ft)     *0.002284  * Area (sq ft)           *          *   60.93  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.40  * Top Width (ft)         *          *   31.40  *          *
* Vel Total (ft/s)       *    3.61  * Avg. Vel. (ft/s)       *          *    3.61  *          *
* Max Chl Dpth (ft)      *    2.37  * Hydr. Depth (ft)       *          *    1.94  *          *
* Conv. Total (cfs)      *  4603.5  * Conv. (cfs)            *          *  4603.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   32.35  *          *
* Min Ch El (ft)         *  131.50  * Shear (lb/sq ft)       *          *    0.27  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.97  *          *
* Frctn Loss (ft)        *    0.22  * Cum Volume (acre-ft)   *    0.37  *    6.34  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.78  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 41      

INPUT
Description: 41+00
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     139     -25     138     -10   131.3      10   131.3      35   138.5
     150     141     200   145.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -25     .03      35     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      35              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  133.84  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  133.65  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   62.93  *          *
* E.G. Slope (ft/ft)     *0.002217  * Area (sq ft)           *          *   62.93  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   33.45  * Top Width (ft)         *          *   33.45  *          *
* Vel Total (ft/s)       *    3.50  * Avg. Vel. (ft/s)       *          *    3.50  *          *
* Max Chl Dpth (ft)      *    2.35  * Hydr. Depth (ft)       *          *    1.88  *          *
* Conv. Total (cfs)      *  4672.9  * Conv. (cfs)            *          *  4672.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.28  *          *
* Min Ch El (ft)         *  131.30  * Shear (lb/sq ft)       *          *    0.25  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.89  *          *
* Frctn Loss (ft)        *    0.20  * Cum Volume (acre-ft)   *    0.37  *    6.20  *    0.37  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    2.71  *    0.62  *
***********************************************************************************************

CROSS SECTION          
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RIVER: French Stream   
REACH: 1                  RS: 40      

INPUT
Description: 40+00
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -40     138     -10   131.1      10   131.1      40   138.5
     200     141

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -40     .03      40     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -40      40              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  133.63  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.15  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  133.49  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   71.62  *          *
* E.G. Slope (ft/ft)     *0.001805  * Area (sq ft)           *          *   71.62  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   40.04  * Top Width (ft)         *          *   40.04  *          *
* Vel Total (ft/s)       *    3.07  * Avg. Vel. (ft/s)       *          *    3.07  *          *
* Max Chl Dpth (ft)      *    2.39  * Hydr. Depth (ft)       *          *    1.79  *          *
* Conv. Total (cfs)      *  5178.8  * Conv. (cfs)            *          *  5178.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   40.60  *          *
* Min Ch El (ft)         *  131.10  * Shear (lb/sq ft)       *          *    0.20  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.61  *          *
* Frctn Loss (ft)        *    0.19  * Cum Volume (acre-ft)   *    0.37  *    6.04  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.62  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 39      

INPUT
Description: 39+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -30   137.5     -20 134.925     -10   130.8      10   130.8
      20 134.925      30   137.5      60     138     120     140     150     139
     200   144.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  133.44  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  133.25  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   63.60  *          *
* E.G. Slope (ft/ft)     *0.002022  * Area (sq ft)           *          *   63.60  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.89  * Top Width (ft)         *          *   31.89  *          *
* Vel Total (ft/s)       *    3.46  * Avg. Vel. (ft/s)       *          *    3.46  *          *
* Max Chl Dpth (ft)      *    2.45  * Hydr. Depth (ft)       *          *    1.99  *          *
* Conv. Total (cfs)      *  4892.8  * Conv. (cfs)            *          *  4892.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   32.86  *          *
* Min Ch El (ft)         *  130.80  * Shear (lb/sq ft)       *          *    0.24  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.85  *          *
* Frctn Loss (ft)        *    0.22  * Cum Volume (acre-ft)   *    0.37  *    5.89  *    0.37  *
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* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.54  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 38      

INPUT
Description: 38+00
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   139.5     -20     136     -10   130.6      10   130.6      20 136.433
      25   138.5     160   141.5     200     147

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  133.21  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.22  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  132.99  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   57.98  *          *
* E.G. Slope (ft/ft)     *0.002413  * Area (sq ft)           *          *   57.98  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.52  * Top Width (ft)         *          *   28.52  *          *
* Vel Total (ft/s)       *    3.79  * Avg. Vel. (ft/s)       *          *    3.79  *          *
* Max Chl Dpth (ft)      *    2.39  * Hydr. Depth (ft)       *          *    2.03  *          *
* Conv. Total (cfs)      *  4478.2  * Conv. (cfs)            *          *  4478.2  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.77  *          *
* Min Ch El (ft)         *  130.60  * Shear (lb/sq ft)       *          *    0.29  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.11  *          *
* Frctn Loss (ft)        *    0.24  * Cum Volume (acre-ft)   *    0.37  *    5.75  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.47  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 37      

INPUT
Description: 37+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   139.5    -100     139     -25     135     -20 133.923     -10   130.4
      10   130.4      20     138      70     141     100   141.5     200     154

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  132.97  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.22  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  132.75  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   58.39  *          *
* E.G. Slope (ft/ft)     *0.002481  * Area (sq ft)           *          *   58.39  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.75  * Top Width (ft)         *          *   29.75  *          *
* Vel Total (ft/s)       *    3.77  * Avg. Vel. (ft/s)       *          *    3.77  *          *
* Max Chl Dpth (ft)      *    2.35  * Hydr. Depth (ft)       *          *    1.96  *          *
* Conv. Total (cfs)      *  4416.9  * Conv. (cfs)            *          *  4416.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.94  *          *
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* Min Ch El (ft)         *  130.40  * Shear (lb/sq ft)       *          *    0.29  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.10  *          *
* Frctn Loss (ft)        *    0.25  * Cum Volume (acre-ft)   *    0.37  *    5.61  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.41  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 36      

INPUT
Description: 36+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   139.5     -40     138     -20 133.714     -10   130.2      10   130.2
      20 134.667      30     138     140     146     200     155

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  132.72  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.21  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  132.51  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   59.63  *          *
* E.G. Slope (ft/ft)     *0.002482  * Area (sq ft)           *          *   59.63  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.72  * Top Width (ft)         *          *   31.72  *          *
* Vel Total (ft/s)       *    3.69  * Avg. Vel. (ft/s)       *          *    3.69  *          *
* Max Chl Dpth (ft)      *    2.31  * Hydr. Depth (ft)       *          *    1.88  *          *
* Conv. Total (cfs)      *  4416.3  * Conv. (cfs)            *          *  4416.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   32.61  *          *
* Min Ch El (ft)         *  130.20  * Shear (lb/sq ft)       *          *    0.28  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.05  *          *
* Frctn Loss (ft)        *    0.29  * Cum Volume (acre-ft)   *    0.37  *    5.48  *    0.37  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    2.34  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 35      

INPUT
Description: 35+00
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.3     -25     137     -20 135.333     -10     130      10     130
      20   134.8      35     139     130     144     200   158.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  132.42  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.28  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  132.14  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   51.86  *          *
* E.G. Slope (ft/ft)     *0.003456  * Area (sq ft)           *          *   51.86  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.47  * Top Width (ft)         *          *   28.47  *          *
* Vel Total (ft/s)       *    4.24  * Avg. Vel. (ft/s)       *          *    4.24  *          *
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* Max Chl Dpth (ft)      *    2.14  * Hydr. Depth (ft)       *          *    1.82  *          *
* Conv. Total (cfs)      *  3742.3  * Conv. (cfs)            *          *  3742.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   29.49  *          *
* Min Ch El (ft)         *  130.00  * Shear (lb/sq ft)       *          *    0.38  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.61  *          *
* Frctn Loss (ft)        *    0.22  * Cum Volume (acre-ft)   *    0.37  *    5.35  *    0.37  *
* C & E Loss (ft)        *    0.04  * Cum SA (acres)         *    0.44  *    2.27  *    0.62  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 34      

INPUT
Description: 34+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     141     -50     138     -40     139     -20     133     -10   129.4
      10   129.4      20 132.833      40   138.5     150     142     200   157.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  132.16  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.15  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  132.01  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   71.69  *          *
* E.G. Slope (ft/ft)     *0.001519  * Area (sq ft)           *          *   71.69  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.87  * Top Width (ft)         *          *   34.87  *          *
* Vel Total (ft/s)       *    3.07  * Avg. Vel. (ft/s)       *          *    3.07  *          *
* Max Chl Dpth (ft)      *    2.61  * Hydr. Depth (ft)       *          *    2.06  *          *
* Conv. Total (cfs)      *  5645.5  * Conv. (cfs)            *          *  5645.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.76  *          *
* Min Ch El (ft)         *  129.40  * Shear (lb/sq ft)       *          *    0.19  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.58  *          *
* Frctn Loss (ft)        *    0.15  * Cum Volume (acre-ft)   *    0.37  *    5.21  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.19  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 33      

INPUT
Description: 33+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -40   137.5     -20 132.046     -10   129.2      10   129.2
      20   134.5      30     139     140     144     170   155.5     200   157.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  132.01  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.14  * Wt. n-Val.             *          *   0.030  *          *
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* W.S. Elev (ft)         *  131.87  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   72.57  *          *
* E.G. Slope (ft/ft)     *0.001441  * Area (sq ft)           *          *   72.57  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.41  * Top Width (ft)         *          *   34.41  *          *
* Vel Total (ft/s)       *    3.03  * Avg. Vel. (ft/s)       *          *    3.03  *          *
* Max Chl Dpth (ft)      *    2.67  * Hydr. Depth (ft)       *          *    2.11  *          *
* Conv. Total (cfs)      *  5796.0  * Conv. (cfs)            *          *  5796.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.44  *          *
* Min Ch El (ft)         *  129.20  * Shear (lb/sq ft)       *          *    0.18  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.56  *          *
* Frctn Loss (ft)        *    0.14  * Cum Volume (acre-ft)   *    0.37  *    5.04  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.11  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 32      

INPUT
Description: 32+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142    -100     138     -25     136     -20   133.6     -10     129
      10     129      20 132.455      40     139     100     142     150     154
     200     157

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.87  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.14  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.73  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   73.51  *          *
* E.G. Slope (ft/ft)     *0.001352  * Area (sq ft)           *          *   73.51  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   33.84  * Top Width (ft)         *          *   33.84  *          *
* Vel Total (ft/s)       *    2.99  * Avg. Vel. (ft/s)       *          *    2.99  *          *
* Max Chl Dpth (ft)      *    2.73  * Hydr. Depth (ft)       *          *    2.17  *          *
* Conv. Total (cfs)      *  5983.2  * Conv. (cfs)            *          *  5983.2  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.90  *          *
* Min Ch El (ft)         *  129.00  * Shear (lb/sq ft)       *          *    0.18  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.53  *          *
* Frctn Loss (ft)        *    0.12  * Cum Volume (acre-ft)   *    0.37  *    4.87  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    2.04  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 31      

INPUT
Description: 31+00
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5     -40     135     -25   136.5     -20 134.021     -10   128.6
      10   128.6      20     138      35     138      45     141      95     143
     125     153     150     155     200   156.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3
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CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.74  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.14  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.60  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   73.22  *          *
* E.G. Slope (ft/ft)     *0.001154  * Area (sq ft)           *          *   73.22  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   28.74  * Top Width (ft)         *          *   28.74  *          *
* Vel Total (ft/s)       *    3.00  * Avg. Vel. (ft/s)       *          *    3.00  *          *
* Max Chl Dpth (ft)      *    3.00  * Hydr. Depth (ft)       *          *    2.55  *          *
* Conv. Total (cfs)      *  6475.5  * Conv. (cfs)            *          *  6475.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.69  *          *
* Min Ch El (ft)         *  128.60  * Shear (lb/sq ft)       *          *    0.17  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.52  *          *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.37  *    4.71  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.96  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 30      

INPUT
Description: 30+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   141.5  -187.5     142     -90     136     -25     135     -20 134.392
     -10   128.4      10   128.4      20 134.833      25     137      50     139
      55     141     110     142     125     150     145     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.63  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.51  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   77.76  *          *
* E.G. Slope (ft/ft)     *0.000990  * Area (sq ft)           *          *   77.76  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   30.02  * Top Width (ft)         *          *   30.02  *          *
* Vel Total (ft/s)       *    2.83  * Avg. Vel. (ft/s)       *          *    2.83  *          *
* Max Chl Dpth (ft)      *    3.11  * Hydr. Depth (ft)       *          *    2.59  *          *
* Conv. Total (cfs)      *  6991.3  * Conv. (cfs)            *          *  6991.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   31.80  *          *
* Min Ch El (ft)         *  128.40  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.43  *          *
* Frctn Loss (ft)        *    0.09  * Cum Volume (acre-ft)   *    0.37  *    4.53  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.90  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 29      

INPUT
Description: 29+00
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     141     -90   137.5     -85     136     -25     135     -20 133.467
     -10   128.2      10   128.2      20 134.133      25     136      63     139
      80     146     160     148     200     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.54  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.11  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.43  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   83.27  *          *
* E.G. Slope (ft/ft)     *0.000837  * Area (sq ft)           *          *   83.27  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.57  * Top Width (ft)         *          *   31.57  *          *
* Vel Total (ft/s)       *    2.64  * Avg. Vel. (ft/s)       *          *    2.64  *          *
* Max Chl Dpth (ft)      *    3.23  * Hydr. Depth (ft)       *          *    2.64  *          *
* Conv. Total (cfs)      *  7605.5  * Conv. (cfs)            *          *  7605.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.26  *          *
* Min Ch El (ft)         *  128.20  * Shear (lb/sq ft)       *          *    0.13  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.35  *          *
* Frctn Loss (ft)        *    0.08  * Cum Volume (acre-ft)   *    0.37  *    4.35  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.83  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 28      

INPUT
Description: 28+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142    -125     140     -25     135     -20  133.14     -10     128
      10     128      20 135.058      22     136      50     138      75     145
     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.46  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.10  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.36  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   86.03  *          *
* E.G. Slope (ft/ft)     *0.000748  * Area (sq ft)           *          *   86.03  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.28  * Top Width (ft)         *          *   31.28  *          *
* Vel Total (ft/s)       *    2.56  * Avg. Vel. (ft/s)       *          *    2.56  *          *
* Max Chl Dpth (ft)      *    3.36  * Hydr. Depth (ft)       *          *    2.75  *          *
* Conv. Total (cfs)      *  8045.1  * Conv. (cfs)            *          *  8045.1  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.16  *          *
* Min Ch El (ft)         *  128.00  * Shear (lb/sq ft)       *          *    0.12  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.31  *          *
* Frctn Loss (ft)        *    0.07  * Cum Volume (acre-ft)   *    0.37  *    4.15  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.75  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 27      

INPUT
Description: 27+00
Station Elevation Data    num=      17
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   142.5    -105     140     -80   148.5     -55     148     -25     135
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     -20 133.192     -10   127.8      10   127.8      20 133.059      30     137
      45   136.3      75     138     105     145     145   145.5     150     145
     180     145     200     147

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.38  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.09  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.30  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   92.92  *          *
* E.G. Slope (ft/ft)     *0.000619  * Area (sq ft)           *          *   92.92  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   33.14  * Top Width (ft)         *          *   33.14  *          *
* Vel Total (ft/s)       *    2.37  * Avg. Vel. (ft/s)       *          *    2.37  *          *
* Max Chl Dpth (ft)      *    3.50  * Hydr. Depth (ft)       *          *    2.80  *          *
* Conv. Total (cfs)      *  8843.6  * Conv. (cfs)            *          *  8843.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.88  *          *
* Min Ch El (ft)         *  127.80  * Shear (lb/sq ft)       *          *    0.10  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.24  *          *
* Frctn Loss (ft)        *    0.06  * Cum Volume (acre-ft)   *    0.37  *    3.95  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.68  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 26      

INPUT
Description: 26+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     142     -50     137     -25     135     -20 133.154     -10   127.7
      10   127.7      20 133.769      25     136      80     137     105     142
     125     143     145   146.5     160     145     200   147.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.32  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.09  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.23  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   92.44  *          *
* E.G. Slope (ft/ft)     *0.000613  * Area (sq ft)           *          *   92.44  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.31  * Top Width (ft)         *          *   32.31  *          *
* Vel Total (ft/s)       *    2.38  * Avg. Vel. (ft/s)       *          *    2.38  *          *
* Max Chl Dpth (ft)      *    3.53  * Hydr. Depth (ft)       *          *    2.86  *          *
* Conv. Total (cfs)      *  8885.7  * Conv. (cfs)            *          *  8885.7  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.20  *          *
* Min Ch El (ft)         *  127.70  * Shear (lb/sq ft)       *          *    0.10  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.25  *          *
* Frctn Loss (ft)        *    0.06  * Cum Volume (acre-ft)   *    0.37  *    3.73  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.60  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 25      
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INPUT
Description: 25+00
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5    -140   139.5    -120   139.8     -20   134.5     -10  127.65
      10  127.65      20  134.24      30     137      63     138     100     141
     150     144     200     147

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20               17      17      17             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.26  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.10  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.16  * Reach Len. (ft)        *   17.00  *   17.00  *   17.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   88.63  *          *
* E.G. Slope (ft/ft)     *0.000662  * Area (sq ft)           *          *   88.63  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   30.46  * Top Width (ft)         *          *   30.46  *          *
* Vel Total (ft/s)       *    2.48  * Avg. Vel. (ft/s)       *          *    2.48  *          *
* Max Chl Dpth (ft)      *    3.51  * Hydr. Depth (ft)       *          *    2.91  *          *
* Conv. Total (cfs)      *  8550.6  * Conv. (cfs)            *          *  8550.6  *          *
* Length Wtd. (ft)       *   17.00  * Wetted Per. (ft)       *          *   32.60  *          *
* Min Ch El (ft)         *  127.65  * Shear (lb/sq ft)       *          *    0.11  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.28  *          *
* Frctn Loss (ft)        *    0.01  * Cum Volume (acre-ft)   *    0.37  *    3.53  *    0.37  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    1.53  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 24.83   

INPUT
Description: 24+83
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     141    -120     139     -20     136     -10     127       0     127
      10     127      20  135.25      25     137      87     140     110   140.5
     200     146

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20               32      32      32             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  131.24  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.07  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  131.17  * Reach Len. (ft)        *   32.00  *   32.00  *   32.00  *
* Crit W.S. (ft)         *  128.51  * Flow Area (sq ft)      *          *  103.67  *          *
* E.G. Slope (ft/ft)     *0.000396  * Area (sq ft)           *          *  103.67  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.69  * Top Width (ft)         *          *   29.69  *          *
* Vel Total (ft/s)       *    2.12  * Avg. Vel. (ft/s)       *          *    2.12  *          *
* Max Chl Dpth (ft)      *    4.17  * Hydr. Depth (ft)       *          *    3.49  *          *
* Conv. Total (cfs)      * 11059.7  * Conv. (cfs)            *          * 11059.7  *          *
* Length Wtd. (ft)       *   32.00  * Wetted Per. (ft)       *          *   32.79  *          *
* Min Ch El (ft)         *  127.00  * Shear (lb/sq ft)       *          *    0.08  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.17  *          *
* Frctn Loss (ft)        *          * Cum Volume (acre-ft)   *    0.37  *    3.49  *    0.37  *
* C & E Loss (ft)        *          * Cum SA (acres)         *    0.44  *    1.52  *    0.62  *
***********************************************************************************************

CULVERT                
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RIVER: French Stream   
REACH: 1                  RS: 24.67   

INPUT
Description: 
Distance from Upstream XS =       1
Deck/Roadway Width        =      26
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -20     136     127      25     137     127

Upstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     141    -120     139     -20     136     -10     127       0     127
      10     127      20  135.25      25     137      87     140     110   140.5
     200     146

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -20      20             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -20     136   127.2      30     137   127.2

Downstream Bridge Cross Section Data
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5    -155     140     -90     138     -60     137     -50     136
     -20     135     -10   127.2       0   127.2      10   127.2      20 134.222
      30     137     150     141     200   145.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -20      20             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       6        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                  1      30     .013     .013        0                   .1                1
Number of Barrels =  2 
Upstream   Elevation =  127 
Centerline Stations
    Sta.    Sta.
      -5       5
Downstream Elevation =  127.2 
Centerline Stations
    Sta.    Sta.
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      -5       5

CULVERT OUTPUT  Profile #100  Culv Group:  Culvert #1  
*************************************************************************
* Q Culv Group (cfs)     *  220.00  * Culv Full Len (ft)     *          *
* # Barrels              *       2  * Culv Vel US (ft/s)     *    6.27  *
* Q Barrel (cfs)         *  110.00  * Culv Vel DS (ft/s)     *    8.39  *
* E.G. US. (ft)          *  131.24  * Culv Inv El Up (ft)    *  127.00  *
* W.S. US. (ft)          *  131.17  * Culv Inv El Dn (ft)    *  127.20  *
* E.G. DS (ft)           *  129.44  * Culv Frctn Ls (ft)     *    0.06  *
* W.S. DS (ft)           *  128.96  * Culv Exit Loss (ft)    *    1.68  *
* Delta EG (ft)          *    1.80  * Culv Entr Loss (ft)    *    0.06  *
* Delta WS (ft)          *    2.21  * Q Weir (cfs)           *          *
* E.G. IC (ft)           *  131.09  * Weir Sta Lft (ft)      *          *
* E.G. OC (ft)           *  131.24  * Weir Sta Rgt (ft)      *          *
* Culvert Control        *  Outlet  * Weir Submerg           *          *
* Culv WS Inlet (ft)     *  130.57  * Weir Max Depth (ft)    *          *
* Culv WS Outlet (ft)    *  130.03  * Weir Avg Depth (ft)    *          *
* Culv Nml Depth (ft)    *          * Weir Flow Area (sq ft) *          *
* Culv Crt Depth (ft)    *    2.83  * Min El Weir Flow (ft)  *  136.01  *
*************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 24.51   

INPUT
Description: 24+51
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   140.5    -155     140     -90     138     -60     137     -50     136
     -20     135     -10   127.2       0   127.2      10   127.2      20 134.222
      30     137     150     141     200   145.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20               51      51      51             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  129.44  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.49  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.96  * Reach Len. (ft)        *   51.00  *   51.00  *   51.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   39.34  *          *
* E.G. Slope (ft/ft)     *0.007309  * Area (sq ft)           *          *   39.34  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   24.76  * Top Width (ft)         *          *   24.76  *          *
* Vel Total (ft/s)       *    5.59  * Avg. Vel. (ft/s)       *          *    5.59  *          *
* Max Chl Dpth (ft)      *    1.76  * Hydr. Depth (ft)       *          *    1.59  *          *
* Conv. Total (cfs)      *  2573.3  * Conv. (cfs)            *          *  2573.3  *          *
* Length Wtd. (ft)       *   51.00  * Wetted Per. (ft)       *          *   25.92  *          *
* Min Ch El (ft)         *  127.20  * Shear (lb/sq ft)       *          *    0.69  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    3.87  *          *
* Frctn Loss (ft)        *    0.20  * Cum Volume (acre-ft)   *    0.37  *    3.44  *    0.37  *
* C & E Loss (ft)        *    0.07  * Cum SA (acres)         *    0.44  *    1.50  *    0.62  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 24      

INPUT
Description: 24+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   136.5    -155     138    -120     136     -75     136     -50     132
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     -20   130.4   -12.5     130     -10   126.4       0   126.4      10   126.4
    12.5     130      20   134.2      30     137      55   137.5      70     138
      85   139.3     110     139     125     138     200     141

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  129.17  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.25  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.92  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   54.86  *          *
* E.G. Slope (ft/ft)     *0.002439  * Area (sq ft)           *          *   54.86  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   23.50  * Top Width (ft)         *          *   23.50  *          *
* Vel Total (ft/s)       *    4.01  * Avg. Vel. (ft/s)       *          *    4.01  *          *
* Max Chl Dpth (ft)      *    2.52  * Hydr. Depth (ft)       *          *    2.33  *          *
* Conv. Total (cfs)      *  4454.6  * Conv. (cfs)            *          *  4454.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   26.14  *          *
* Min Ch El (ft)         *  126.40  * Shear (lb/sq ft)       *          *    0.32  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.28  *          *
* Frctn Loss (ft)        *    0.22  * Cum Volume (acre-ft)   *    0.37  *    3.38  *    0.37  *
* C & E Loss (ft)        *    0.02  * Cum SA (acres)         *    0.44  *    1.47  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 23      

INPUT
Description: 23+00
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   135.9    -180     136    -145   137.5    -115     136     -50     135
     -25     136     -20 133.667     -15     129     -10   126.2       0   126.2
      10   126.2      15     129      20 134.333      25     137      70     139
     110     143     160     147     200   150.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.94  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.75  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   62.49  *          *
* E.G. Slope (ft/ft)     *0.001935  * Area (sq ft)           *          *   62.49  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.09  * Top Width (ft)         *          *   29.09  *          *
* Vel Total (ft/s)       *    3.52  * Avg. Vel. (ft/s)       *          *    3.52  *          *
* Max Chl Dpth (ft)      *    2.55  * Hydr. Depth (ft)       *          *    2.15  *          *
* Conv. Total (cfs)      *  5001.4  * Conv. (cfs)            *          *  5001.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.42  *          *
* Min Ch El (ft)         *  126.20  * Shear (lb/sq ft)       *          *    0.25  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.87  *          *
* Frctn Loss (ft)        *    0.19  * Cum Volume (acre-ft)   *    0.37  *    3.25  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.41  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 22      
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INPUT
Description: 22+00
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   135.7     -80   136.5     -30     134     -25   134.5     -20 132.833
     -15   128.5     -10     126       0     126      10     126      15     129
      20 134.667      25   137.5      90     141     120     143     125     146
     200     150

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.75  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.19  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.56  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   63.14  *          *
* E.G. Slope (ft/ft)     *0.001888  * Area (sq ft)           *          *   63.14  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.33  * Top Width (ft)         *          *   29.33  *          *
* Vel Total (ft/s)       *    3.48  * Avg. Vel. (ft/s)       *          *    3.48  *          *
* Max Chl Dpth (ft)      *    2.56  * Hydr. Depth (ft)       *          *    2.15  *          *
* Conv. Total (cfs)      *  5063.0  * Conv. (cfs)            *          *  5063.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   30.65  *          *
* Min Ch El (ft)         *  126.00  * Shear (lb/sq ft)       *          *    0.24  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.85  *          *
* Frctn Loss (ft)        *    0.17  * Cum Volume (acre-ft)   *    0.37  *    3.10  *    0.37  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    1.34  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 21      

INPUT
Description: 21+00
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   136.1    -145     137    -135     138    -120   138.7     -85   143.5
     -20 130.583     -15     128     -10   125.8       0   125.8      10   125.8
      15   127.5      20 132.194      25     134      65     138     125     141
     200   145.9

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.57  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.16  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.41  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   69.13  *          *
* E.G. Slope (ft/ft)     *0.001538  * Area (sq ft)           *          *   69.13  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.76  * Top Width (ft)         *          *   31.76  *          *
* Vel Total (ft/s)       *    3.18  * Avg. Vel. (ft/s)       *          *    3.18  *          *
* Max Chl Dpth (ft)      *    2.61  * Hydr. Depth (ft)       *          *    2.18  *          *
* Conv. Total (cfs)      *  5610.3  * Conv. (cfs)            *          *  5610.3  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   32.96  *          *
* Min Ch El (ft)         *  125.80  * Shear (lb/sq ft)       *          *    0.20  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.64  *          *
* Frctn Loss (ft)        *    0.14  * Cum Volume (acre-ft)   *    0.37  *    2.95  *    0.37  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    1.27  *    0.62  *
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***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 20      

INPUT
Description: 20+00
Station Elevation Data    num=      20
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     136    -175     136    -150     138    -135   137.2    -130   137.7
    -110   139.5     -85   144.5     -60     142     -45   134.5     -20 129.566
     -15     127     -10   125.6       0   125.6      10   125.6      15     127
      20     131      25     133      80     136     110     144     200   150.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.42  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.13  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.29  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   76.50  *          *
* E.G. Slope (ft/ft)     *0.001202  * Area (sq ft)           *          *   76.50  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.14  * Top Width (ft)         *          *   34.14  *          *
* Vel Total (ft/s)       *    2.88  * Avg. Vel. (ft/s)       *          *    2.88  *          *
* Max Chl Dpth (ft)      *    2.69  * Hydr. Depth (ft)       *          *    2.24  *          *
* Conv. Total (cfs)      *  6346.8  * Conv. (cfs)            *          *  6346.8  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.29  *          *
* Min Ch El (ft)         *  125.60  * Shear (lb/sq ft)       *          *    0.16  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.47  *          *
* Frctn Loss (ft)        *    0.12  * Cum Volume (acre-ft)   *    0.37  *    2.78  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.20  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 19      

INPUT
Description: 19+00
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     136    -125     138     -20     134     -15     127     -10   125.4
       0   125.4      10   125.4      15     127      20   132.3      45     134
      75     145     150   147.5     200   146.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.31  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.13  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.18  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   76.48  *          *
* E.G. Slope (ft/ft)     *0.001125  * Area (sq ft)           *          *   76.48  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.95  * Top Width (ft)         *          *   31.95  *          *
* Vel Total (ft/s)       *    2.88  * Avg. Vel. (ft/s)       *          *    2.88  *          *
* Max Chl Dpth (ft)      *    2.78  * Hydr. Depth (ft)       *          *    2.39  *          *
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* Conv. Total (cfs)      *  6559.9  * Conv. (cfs)            *          *  6559.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.57  *          *
* Min Ch El (ft)         *  125.40  * Shear (lb/sq ft)       *          *    0.16  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.46  *          *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.37  *    2.61  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.12  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 18      

INPUT
Description: 18+00
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   135.3     -25     135     -20 132.333     -15     127     -10   125.2
       0   125.2      10   125.2      15     127      20  129.75      25   132.5
      80     136      95     139     120     141     125     142     180     143

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.20  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  128.07  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   78.83  *          *
* E.G. Slope (ft/ft)     *0.001048  * Area (sq ft)           *          *   78.83  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.96  * Top Width (ft)         *          *   32.96  *          *
* Vel Total (ft/s)       *    2.79  * Avg. Vel. (ft/s)       *          *    2.79  *          *
* Max Chl Dpth (ft)      *    2.87  * Hydr. Depth (ft)       *          *    2.39  *          *
* Conv. Total (cfs)      *  6795.4  * Conv. (cfs)            *          *  6795.4  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.33  *          *
* Min Ch El (ft)         *  125.20  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.42  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    2.43  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    1.05  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 17      

INPUT
Description: 17+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     136    -140     136    -140     134     -65     133     -25   134.5
     -20     132     -15     127     -10     125       0     125      10     125
      15     127      20     131      80     140     200     141

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.09  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  127.98  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   80.41  *          *
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* E.G. Slope (ft/ft)     *0.000958  * Area (sq ft)           *          *   80.41  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.20  * Top Width (ft)         *          *   32.20  *          *
* Vel Total (ft/s)       *    2.74  * Avg. Vel. (ft/s)       *          *    2.74  *          *
* Max Chl Dpth (ft)      *    2.98  * Hydr. Depth (ft)       *          *    2.50  *          *
* Conv. Total (cfs)      *  7108.6  * Conv. (cfs)            *          *  7108.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.72  *          *
* Min Ch El (ft)         *  125.00  * Shear (lb/sq ft)       *          *    0.14  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.39  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    2.25  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.97  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 16      

INPUT
Description: 16+00
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -40     134     -20   128.4     -15     127     -10   124.9
       0   124.9      10   124.9      15     127      20   130.5      25   130.5
      30     128      75   132.5      95     138     150     141     200   140.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  128.00  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  127.88  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   80.84  *          *
* E.G. Slope (ft/ft)     *0.001013  * Area (sq ft)           *          *   80.84  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   34.40  * Top Width (ft)         *          *   34.40  *          *
* Vel Total (ft/s)       *    2.72  * Avg. Vel. (ft/s)       *          *    2.72  *          *
* Max Chl Dpth (ft)      *    2.98  * Hydr. Depth (ft)       *          *    2.35  *          *
* Conv. Total (cfs)      *  6911.5  * Conv. (cfs)            *          *  6911.5  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   35.64  *          *
* Min Ch El (ft)         *  124.90  * Shear (lb/sq ft)       *          *    0.14  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.39  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    2.06  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.90  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 15      

INPUT
Description: 15+00
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -20     134     -15     127     -10   124.8       0   124.8
      10   124.8      15     127      20     129      25     130      87     132
     105     137     187     141     200     141

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
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***********************************************************************************************
* E.G. Elev (ft)         *  127.89  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  127.77  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   79.16  *          *
* E.G. Slope (ft/ft)     *0.001019  * Area (sq ft)           *          *   79.16  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.49  * Top Width (ft)         *          *   32.49  *          *
* Vel Total (ft/s)       *    2.78  * Avg. Vel. (ft/s)       *          *    2.78  *          *
* Max Chl Dpth (ft)      *    2.97  * Hydr. Depth (ft)       *          *    2.44  *          *
* Conv. Total (cfs)      *  6893.0  * Conv. (cfs)            *          *  6893.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.96  *          *
* Min Ch El (ft)         *  124.80  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.41  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    1.88  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.82  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 14      

INPUT
Description: 14+00
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     138    -137     138   -87.5     134     -25     134     -20 131.667
     -15     127     -10   124.7       0   124.7      10   124.7      15     127
      20 130.171      95     132     112   135.8     115   135.5     175     140
     200     139

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.79  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  127.67  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   78.10  *          *
* E.G. Slope (ft/ft)     *0.001035  * Area (sq ft)           *          *   78.10  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   31.77  * Top Width (ft)         *          *   31.77  *          *
* Vel Total (ft/s)       *    2.82  * Avg. Vel. (ft/s)       *          *    2.82  *          *
* Max Chl Dpth (ft)      *    2.97  * Hydr. Depth (ft)       *          *    2.46  *          *
* Conv. Total (cfs)      *  6837.7  * Conv. (cfs)            *          *  6837.7  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   33.23  *          *
* Min Ch El (ft)         *  124.70  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.43  *          *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.37  *    1.70  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.75  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 13      

INPUT
Description: 13+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   137.8    -160     138    -113     138     -60     134     -25     132
     -15     127     -10   124.6       0   124.6      10   124.6      15     127
      25     130      45   130.5      60     130   112.5     132     125     134
     145     135     150     133     163     133     200     134

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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************************************************
    -200     .05     -25     .03      25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -25      25              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.68  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  127.56  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   77.59  *          *
* E.G. Slope (ft/ft)     *0.001103  * Area (sq ft)           *          *   77.59  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   32.98  * Top Width (ft)         *          *   32.98  *          *
* Vel Total (ft/s)       *    2.84  * Avg. Vel. (ft/s)       *          *    2.84  *          *
* Max Chl Dpth (ft)      *    2.96  * Hydr. Depth (ft)       *          *    2.35  *          *
* Conv. Total (cfs)      *  6623.9  * Conv. (cfs)            *          *  6623.9  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   34.28  *          *
* Min Ch El (ft)         *  124.60  * Shear (lb/sq ft)       *          *    0.16  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.44  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    1.52  *    0.37  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.67  *    0.62  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 12      

INPUT
Description: 12+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -55     134     -20     132     -15     127     -10   124.4
       0   124.4      10   124.4      15     127      20     128     112     131
     125   132.3     138     132     200     132     250     135

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      10     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      10              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.58  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.14  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  127.44  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    0.10  *   69.52  *    9.19  *
* E.G. Slope (ft/ft)     *0.000988  * Area (sq ft)           *    0.10  *   69.52  *    9.19  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.03  *  210.47  *    9.51  *
* Top Width (ft)         *   32.65  * Top Width (ft)         *    0.44  *   25.00  *    7.20  *
* Vel Total (ft/s)       *    2.79  * Avg. Vel. (ft/s)       *    0.27  *    3.03  *    1.03  *
* Max Chl Dpth (ft)      *    3.04  * Hydr. Depth (ft)       *    0.22  *    2.78  *    1.28  *
* Conv. Total (cfs)      *  7000.2  * Conv. (cfs)            *     0.8  *  6696.8  *   302.5  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    0.62  *   25.64  *    7.88  *
* Min Ch El (ft)         *  124.40  * Shear (lb/sq ft)       *    0.01  *    0.17  *    0.07  *
* Alpha                  *    1.13  * Stream Power (lb/ft s) *    0.00  *    0.51  *    0.07  *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.37  *    1.35  *    0.36  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.44  *    0.61  *    0.61  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 11      

INPUT
Description: 11+00
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -45     134     -35     132     -15     127     -10   124.3
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       0   124.3      10   124.3      15     127      50   133.8      95     134
     165     132     175     134     200     134

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -10     .03      10     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -10      10              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.47  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.16  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  127.31  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    8.51  *   60.27  *    8.57  *
* E.G. Slope (ft/ft)     *0.001047  * Area (sq ft)           *    8.51  *   60.27  *    8.57  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    9.35  *  201.50  *    9.15  *
* Top Width (ft)         *   32.87  * Top Width (ft)         *    6.25  *   20.00  *    6.61  *
* Vel Total (ft/s)       *    2.84  * Avg. Vel. (ft/s)       *    1.10  *    3.34  *    1.07  *
* Max Chl Dpth (ft)      *    3.01  * Hydr. Depth (ft)       *    1.36  *    3.01  *    1.30  *
* Conv. Total (cfs)      *  6800.4  * Conv. (cfs)            *   289.0  *  6228.5  *   282.8  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    6.98  *   20.00  *    7.33  *
* Min Ch El (ft)         *  124.30  * Shear (lb/sq ft)       *    0.08  *    0.20  *    0.08  *
* Alpha                  *    1.28  * Stream Power (lb/ft s) *    0.09  *    0.66  *    0.08  *
* Frctn Loss (ft)        *    0.11  * Cum Volume (acre-ft)   *    0.36  *    1.20  *    0.34  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.44  *    0.55  *    0.59  *
***********************************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 10      

INPUT
Description: 10+00
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -30     134     -20  128.75     -15     127     -10   124.3
       0   124.3      10   124.3      15     127      20     128      40     128
      45     127      60     127     105     133     137     133     150     132
     182     132     190     134     200     134

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.36  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.13  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  127.22  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    0.07  *   74.21  *    3.79  *
* E.G. Slope (ft/ft)     *0.001123  * Area (sq ft)           *    0.07  *   74.21  *    3.79  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.02  *  218.68  *    1.30  *
* Top Width (ft)         *   49.55  * Top Width (ft)         *    0.64  *   30.00  *   18.91  *
* Vel Total (ft/s)       *    2.82  * Avg. Vel. (ft/s)       *    0.22  *    2.95  *    0.34  *
* Max Chl Dpth (ft)      *    2.92  * Hydr. Depth (ft)       *    0.11  *    2.47  *    0.20  *
* Conv. Total (cfs)      *  6565.6  * Conv. (cfs)            *     0.5  *  6526.3  *    38.8  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    0.68  *   31.36  *   18.97  *
* Min Ch El (ft)         *  124.30  * Shear (lb/sq ft)       *    0.01  *    0.17  *    0.01  *
* Alpha                  *    1.09  * Stream Power (lb/ft s) *    0.00  *    0.49  *    0.00  *
* Frctn Loss (ft)        *    0.12  * Cum Volume (acre-ft)   *    0.35  *    1.05  *    0.32  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.43  *    0.50  *    0.56  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.

CROSS SECTION          

RIVER: French Stream   
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REACH: 1                  RS: 9       

INPUT
Description: 9+00
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     134     -40     134     -25     132     -15     127     -10   124.2
       0   124.2      10   124.2      15     127      20 127.125      50     128
      70     127      95     127     130   131.2     137   130.5     200   132.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.24  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.14  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  127.10  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    0.01  *   73.06  *    2.91  *
* E.G. Slope (ft/ft)     *0.001195  * Area (sq ft)           *    0.01  *   73.06  *    2.91  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.00  *  219.38  *    0.61  *
* Top Width (ft)         *   62.18  * Top Width (ft)         *    0.20  *   30.00  *   31.97  *
* Vel Total (ft/s)       *    2.90  * Avg. Vel. (ft/s)       *    0.13  *    3.00  *    0.21  *
* Max Chl Dpth (ft)      *    2.90  * Hydr. Depth (ft)       *    0.05  *    2.44  *    0.09  *
* Conv. Total (cfs)      *  6363.9  * Conv. (cfs)            *     0.0  *  6346.1  *    17.8  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *    0.23  *   31.46  *   31.98  *
* Min Ch El (ft)         *  124.20  * Shear (lb/sq ft)       *    0.00  *    0.17  *    0.01  *
* Alpha                  *    1.07  * Stream Power (lb/ft s) *    0.00  *    0.52  *    0.00  *
* Frctn Loss (ft)        *    0.07  * Cum Volume (acre-ft)   *    0.35  *    0.88  *    0.31  *
* C & E Loss (ft)        *    0.03  * Cum SA (acres)         *    0.43  *    0.43  *    0.51  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 8       

INPUT
Description: 8+00
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   139.5    -100     140     -20   127.2     -10     124       0     124
      10     124      20 125.513      75   127.2     100   130.5     200     132

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.15  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.05  * Wt. n-Val.             *          *   0.030  *   0.050  *
* W.S. Elev (ft)         *  127.09  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *  100.06  *   40.55  *
* E.G. Slope (ft/ft)     *0.000472  * Area (sq ft)           *          *  100.06  *   40.55  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  197.65  *   22.35  *
* Top Width (ft)         *   91.07  * Top Width (ft)         *          *   39.66  *   51.42  *
* Vel Total (ft/s)       *    1.56  * Avg. Vel. (ft/s)       *          *    1.98  *    0.55  *
* Max Chl Dpth (ft)      *    3.09  * Hydr. Depth (ft)       *          *    2.52  *    0.79  *
* Conv. Total (cfs)      * 10122.4  * Conv. (cfs)            *          *  9094.2  *  1028.1  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   40.25  *   51.44  *
* Min Ch El (ft)         *  124.00  * Shear (lb/sq ft)       *          *    0.07  *    0.02  *
* Alpha                  *    1.44  * Stream Power (lb/ft s) *          *    0.14  *    0.01  *
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* Frctn Loss (ft)        *    0.07  * Cum Volume (acre-ft)   *    0.35  *    0.68  *    0.26  *
* C & E Loss (ft)        *    0.01  * Cum SA (acres)         *    0.43  *    0.35  *    0.41  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 7       

INPUT
Description: 7+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     139    -100   138.5     -50     136     -30     133     -25     133
     -20   132.5     -15     127     -10   123.8       0   123.8      10   123.8
      15     127      20   128.2      35     130     200     133

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      35     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      35               56      56      56             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  127.07  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.12  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  126.95  * Reach Len. (ft)        *   56.00  *   56.00  *   56.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *          *   78.55  *          *
* E.G. Slope (ft/ft)     *0.000953  * Area (sq ft)           *          *   78.55  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   29.85  * Top Width (ft)         *          *   29.85  *          *
* Vel Total (ft/s)       *    2.80  * Avg. Vel. (ft/s)       *          *    2.80  *          *
* Max Chl Dpth (ft)      *    3.15  * Hydr. Depth (ft)       *          *    2.63  *          *
* Conv. Total (cfs)      *  7125.0  * Conv. (cfs)            *          *  7125.0  *          *
* Length Wtd. (ft)       *   56.00  * Wetted Per. (ft)       *          *   31.69  *          *
* Min Ch El (ft)         *  123.80  * Shear (lb/sq ft)       *          *    0.15  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    0.41  *          *
* Frctn Loss (ft)        *    0.10  * Cum Volume (acre-ft)   *    0.35  *    0.47  *    0.22  *
* C & E Loss (ft)        *    0.02  * Cum SA (acres)         *    0.43  *    0.27  *    0.35  *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 6.44    

INPUT
Description: 6+44
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   136.5     -20     129     -10   122.9       0     128      10   122.9
      20     129      25     129      35   129.4     100     130     200     132

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20               44      44      44             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  126.96  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.29  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  126.68  * Reach Len. (ft)        *   44.00  *   44.00  *   44.00  *
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* Crit W.S. (ft)         *  125.87  * Flow Area (sq ft)      *          *   51.35  *          *
* E.G. Slope (ft/ft)     *0.003838  * Area (sq ft)           *          *   51.35  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   27.19  * Top Width (ft)         *          *   27.19  *          *
* Vel Total (ft/s)       *    4.28  * Avg. Vel. (ft/s)       *          *    4.28  *          *
* Max Chl Dpth (ft)      *    3.78  * Hydr. Depth (ft)       *          *    1.89  *          *
* Conv. Total (cfs)      *  3550.9  * Conv. (cfs)            *          *  3550.9  *          *
* Length Wtd. (ft)       *   44.00  * Wetted Per. (ft)       *          *   31.13  *          *
* Min Ch El (ft)         *  122.90  * Shear (lb/sq ft)       *          *    0.40  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    1.69  *          *
* Frctn Loss (ft)        *          * Cum Volume (acre-ft)   *    0.35  *    0.39  *    0.22  *
* C & E Loss (ft)        *          * Cum SA (acres)         *    0.43  *    0.23  *    0.35  *
***********************************************************************************************

CULVERT                

RIVER: French Stream   
REACH: 1                  RS: 6.34    

INPUT
Description: 2-60"RCP
Distance from Upstream XS =       2
Deck/Roadway Width        =      26
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -20     129   122.9      20     129   122.8

Upstream Bridge Cross Section Data
Station Elevation Data    num=      10
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200   136.5     -20     129     -10   122.9       0     128      10   122.9
      20     129      25     129      35   129.4     100     130     200     132

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -20      20             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
************************************************
     -20     129   122.9      20     129   122.8

Downstream Bridge Cross Section Data
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     135    -100     133     -80     130     -20     129     -10   122.8
       0     129      10   122.8      20     129      60     130     180     130
     200     133

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
           -20      20             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
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Culvert #1      Circular       6        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
                  2      38     .013     .013        0                   .1                1
Number of Barrels =  2 
Upstream   Elevation =  122.9 
Centerline Stations
    Sta.    Sta.
     -10      10
Downstream Elevation =  122.8 
Centerline Stations
    Sta.    Sta.
     -10      10

CULVERT OUTPUT  Profile #100  Culv Group:  Culvert #1  
*************************************************************************
* Q Culv Group (cfs)     *  220.00  * Culv Full Len (ft)     *          *
* # Barrels              *       2  * Culv Vel US (ft/s)     *    7.34  *
* Q Barrel (cfs)         *  110.00  * Culv Vel DS (ft/s)     *    7.22  *
* E.G. US. (ft)          *  126.96  * Culv Inv El Up (ft)    *  122.90  *
* W.S. US. (ft)          *  126.68  * Culv Inv El Dn (ft)    *  122.80  *
* E.G. DS (ft)           *  126.69  * Culv Frctn Ls (ft)     *    0.09  *
* W.S. DS (ft)           *  125.98  * Culv Exit Loss (ft)    *    0.11  *
* Delta EG (ft)          *    0.28  * Culv Entr Loss (ft)    *    0.08  *
* Delta WS (ft)          *    0.69  * Q Weir (cfs)           *          *
* E.G. IC (ft)           *  126.96  * Weir Sta Lft (ft)      *          *
* E.G. OC (ft)           *  126.96  * Weir Sta Rgt (ft)      *          *
* Culvert Control        *   Inlet  * Weir Submerg           *          *
* Culv WS Inlet (ft)     *  126.04  * Weir Max Depth (ft)    *          *
* Culv WS Outlet (ft)    *  125.98  * Weir Avg Depth (ft)    *          *
* Culv Nml Depth (ft)    *    3.02  * Weir Flow Area (sq ft) *          *
* Culv Crt Depth (ft)    *    2.83  * Min El Weir Flow (ft)  *  129.01  *
*************************************************************************

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 6       

INPUT
Description: 6+00
Station Elevation Data    num=      11
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     135    -100     133     -80     130     -20     129     -10   122.8
       0     129      10   122.8      20     129      60     130     180     130
     200     133

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  126.69  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.70  * Wt. n-Val.             *          *   0.030  *          *
* W.S. Elev (ft)         *  125.98  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *  125.90  * Flow Area (sq ft)      *          *   32.67  *          *
* E.G. Slope (ft/ft)     *0.012363  * Area (sq ft)           *          *   32.67  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *          *  220.00  *          *
* Top Width (ft)         *   20.53  * Top Width (ft)         *          *   20.53  *          *
* Vel Total (ft/s)       *    6.73  * Avg. Vel. (ft/s)       *          *    6.73  *          *
* Max Chl Dpth (ft)      *    3.18  * Hydr. Depth (ft)       *          *    1.59  *          *
* Conv. Total (cfs)      *  1978.6  * Conv. (cfs)            *          *  1978.6  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *          *   24.16  *          *
* Min Ch El (ft)         *  122.80  * Shear (lb/sq ft)       *          *    1.04  *          *
* Alpha                  *    1.00  * Stream Power (lb/ft s) *          *    7.03  *          *
* Frctn Loss (ft)        *    0.24  * Cum Volume (acre-ft)   *    0.35  *    0.35  *    0.22  *
* C & E Loss (ft)        *    0.19  * Cum SA (acres)         *    0.43  *    0.21  *    0.35  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Page 53



WG.rep
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for 
         additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 5       

INPUT
Description: 5+00
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     131    -170  131.75    -145     131    -100     128     -75     126
     -50   126.5     -15     126     -10   125.2       0   122.4      10   124.5
      15  124.85      20   125.2      75     126     115   125.5     135     124
     140   126.5     155  128.75     200     130

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  126.25  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.07  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  126.18  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *    2.09  *   61.45  *   87.93  *
* E.G. Slope (ft/ft)     *0.001012  * Area (sq ft)           *    2.09  *   61.45  *   87.93  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *    0.39  *  153.85  *   65.76  *
* Top Width (ft)         *  177.89  * Top Width (ft)         *   23.53  *   30.00  *  124.36  *
* Vel Total (ft/s)       *    1.45  * Avg. Vel. (ft/s)       *    0.19  *    2.50  *    0.75  *
* Max Chl Dpth (ft)      *    3.78  * Hydr. Depth (ft)       *    0.09  *    2.05  *    0.71  *
* Conv. Total (cfs)      *  6916.6  * Conv. (cfs)            *    12.4  *  4836.8  *  2067.4  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *   23.54  *   30.68  *  124.95  *
* Min Ch El (ft)         *  122.40  * Shear (lb/sq ft)       *    0.01  *    0.13  *    0.04  *
* Alpha                  *    2.16  * Stream Power (lb/ft s) *    0.00  *    0.32  *    0.03  *
* Frctn Loss (ft)        *    0.23  * Cum Volume (acre-ft)   *    0.35  *    0.24  *    0.12  *
* C & E Loss (ft)        *    0.04  * Cum SA (acres)         *    0.40  *    0.15  *    0.21  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 4       

INPUT
Description: 4+00
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     131    -160  131.25    -100     127     -65   124.5     -25     127
     -15 126.333     -10     126    -6.5     125       0   122.2      10     125
      15   125.5      20     126      45     126     100   125.5     115   125.5
     145     126     200     126     250     131

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  125.97  * Element                *  Left OB *  Channel * Right OB *
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* Vel Head (ft)          *    0.51  * Wt. n-Val.             *   0.050  *   0.030  *          *
* W.S. Elev (ft)         *  125.46  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *  125.46  * Flow Area (sq ft)      *   13.92  *   32.19  *          *
* E.G. Slope (ft/ft)     *0.009966  * Area (sq ft)           *   13.92  *   32.19  *          *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *   25.33  *  194.67  *          *
* Top Width (ft)         *   51.65  * Top Width (ft)         *   28.90  *   22.75  *          *
* Vel Total (ft/s)       *    4.77  * Avg. Vel. (ft/s)       *    1.82  *    6.05  *          *
* Max Chl Dpth (ft)      *    3.26  * Hydr. Depth (ft)       *    0.48  *    1.41  *          *
* Conv. Total (cfs)      *  2203.8  * Conv. (cfs)            *   253.8  *  1950.0  *          *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *   28.96  *   23.80  *          *
* Min Ch El (ft)         *  122.20  * Shear (lb/sq ft)       *    0.30  *    0.84  *          *
* Alpha                  *    1.44  * Stream Power (lb/ft s) *    0.54  *    5.09  *          *
* Frctn Loss (ft)        *    0.51  * Cum Volume (acre-ft)   *    0.33  *    0.13  *    0.02  *
* C & E Loss (ft)        *    0.13  * Cum SA (acres)         *    0.34  *    0.09  *    0.07  *
***********************************************************************************************

Warning: The energy equation could not be balanced within the specified number of iterations.  The 
         program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
         section.  This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
         depth, the calculated water surface came back below critical depth.  This indicates that there 
         is not a valid subcritical answer.  The program defaulted to critical depth.

CROSS SECTION          

RIVER: French Stream   
REACH: 1                  RS: 3       

INPUT
Description: 3+00
Station Elevation Data    num=      21
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     130    -160     126    -140     125    -120     123     -80     123
     -45     124     -30     126     -15     126     -10   125.5       0   122.1
      10   125.5      15 125.667      25     126      65   125.5      80     125
     170     125     175     124     180     124     185   124.5     200     125
     250     128

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -15     .03      15     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -15      15              100     100     100             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  124.47  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.06  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  124.41  * Reach Len. (ft)        *  100.00  *  100.00  *  100.00  *
* Crit W.S. (ft)         *          * Flow Area (sq ft)      *   98.73  *   15.68  *    3.30  *
* E.G. Slope (ft/ft)     *0.003123  * Area (sq ft)           *   98.73  *   15.68  *    3.30  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *  171.52  *   46.05  *    2.43  *
* Top Width (ft)         *  116.87  * Top Width (ft)         *   92.16  *   13.58  *   11.13  *
* Vel Total (ft/s)       *    1.87  * Avg. Vel. (ft/s)       *    1.74  *    2.94  *    0.74  *
* Max Chl Dpth (ft)      *    2.31  * Hydr. Depth (ft)       *    1.07  *    1.15  *    0.30  *
* Conv. Total (cfs)      *  3936.9  * Conv. (cfs)            *  3069.4  *   824.1  *    43.4  *
* Length Wtd. (ft)       *  100.00  * Wetted Per. (ft)       *   92.27  *   14.35  *   11.20  *
* Min Ch El (ft)         *  122.10  * Shear (lb/sq ft)       *    0.21  *    0.21  *    0.06  *
* Alpha                  *    1.19  * Stream Power (lb/ft s) *    0.36  *    0.63  *    0.04  *
* Frctn Loss (ft)        *    0.19  * Cum Volume (acre-ft)   *    0.20  *    0.08  *    0.01  *
* C & E Loss (ft)        *    0.00  * Cum SA (acres)         *    0.20  *    0.05  *    0.05  *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
         0.7 or greater than 1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: French Stream   
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REACH: 1                  RS: 2       

INPUT
Description: 2+00
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
********************************************************************************
    -200     135    -100     123     -60     123     -30     124     -20     125
     -15   124.8     -10     122       0     122      10     122      15     125
      20     125     150     125     170     124     200     124     230     130
     250     135

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
************************************************
    -200     .05     -20     .03      20     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           -20      20                0       0       0             .1       .3

CROSS SECTION OUTPUT  Profile #100  
***********************************************************************************************
* E.G. Elev (ft)         *  124.28  * Element                *  Left OB *  Channel * Right OB *
* Vel Head (ft)          *    0.08  * Wt. n-Val.             *   0.050  *   0.030  *   0.050  *
* W.S. Elev (ft)         *  124.20  * Reach Len. (ft)        *          *          *          *
* Crit W.S. (ft)         *  123.50  * Flow Area (sq ft)      *   75.20  *   52.35  *    6.50  *
* E.G. Slope (ft/ft)     *0.001329  * Area (sq ft)           *   75.20  *   52.35  *    6.50  *
* Q Total (cfs)          *  220.00  * Flow (cfs)             *   76.84  *  140.87  *    2.29  *
* Top Width (ft)         *  144.60  * Top Width (ft)         *   82.00  *   27.60  *   35.00  *
* Vel Total (ft/s)       *    1.64  * Avg. Vel. (ft/s)       *    1.02  *    2.69  *    0.35  *
* Max Chl Dpth (ft)      *    2.20  * Hydr. Depth (ft)       *    0.92  *    1.90  *    0.19  *
* Conv. Total (cfs)      *  6035.1  * Conv. (cfs)            *  2107.8  *  3864.4  *    62.8  *
* Length Wtd. (ft)       *          * Wetted Per. (ft)       *   82.10  *   28.78  *   35.02  *
* Min Ch El (ft)         *  122.00  * Shear (lb/sq ft)       *    0.08  *    0.15  *    0.02  *
* Alpha                  *    1.86  * Stream Power (lb/ft s) *    0.08  *    0.41  *    0.01  *
* Frctn Loss (ft)        *          * Cum Volume (acre-ft)   *          *          *          *
* C & E Loss (ft)        *          * Cum SA (acres)         *          *          *          *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.

********************************************************************************

SUMMARY OF MANNING'S N VALUES 

River:French Stream   
*****************************************************************
*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *
*****************************************************************
*1               *    100         *      .05*      .03*      .05*
*1               *    99          *      .05*      .03*      .05*
*1               *    98          *      .05*      .03*      .05*
*1               *    97          *      .05*      .03*      .05*
*1               *    96          *      .05*      .03*      .05*
*1               *    95          *      .05*      .03*      .05*
*1               *    94          *      .05*      .03*      .05*
*1               *    93          *      .05*      .03*      .05*
*1               *    92          *      .05*      .03*      .05*
*1               *    91          *      .05*      .03*      .05*
*1               *    90          *      .05*      .03*      .05*
*1               *    89          *      .05*      .03*      .05*
*1               *    88          *      .05*      .03*      .05*
*1               *    87          *      .05*      .03*      .05*
*1               *    86.36       *      .05*      .03*      .05*
*1               *    85.73       *Culvert  *        *        *
*1               *    85.10       *      .05*      .03*      .05*
*1               *    85          *      .05*      .03*      .05*
*1               *    84          *      .05*      .03*      .05*
*1               *    83          *      .05*      .03*      .05*
*1               *    82          *      .05*      .03*      .05*
*1               *    81          *      .05*      .03*      .05*
*1               *    80          *      .05*      .03*      .05*
*1               *    79          *      .05*      .03*      .05*
*1               *    78          *      .05*      .03*      .05*
*1               *    77          *      .05*      .03*      .05*
*1               *    76          *      .05*      .03*      .05*
*1               *    75          *      .05*      .03*      .05*
*1               *    74          *      .05*      .03*      .05*
*1               *    73          *      .05*      .03*      .05*
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*1               *    72          *      .05*      .03*      .05*
*1               *    71          *      .05*      .03*      .05*
*1               *    70          *      .05*      .03*      .05*
*1               *    69          *      .05*      .03*      .05*
*1               *    67.91       *      .05*      .03*      .05*
*1               *    61.91       *Culvert  *        *        *
*1               *    55.91       *      .05*      .03*      .05*
*1               *    55          *      .05*      .03*      .05*
*1               *    54          *      .05*      .03*      .05*
*1               *    53          *      .05*      .03*      .05*
*1               *    52          *      .05*      .03*      .05*
*1               *    51          *      .05*      .03*      .05*
*1               *    50          *      .05*      .03*      .05*
*1               *    49          *      .05*      .03*      .05*
*1               *    48          *      .05*      .03*      .05*
*1               *    47          *      .05*      .03*      .05*
*1               *    46          *      .05*      .03*      .05*
*1               *    45          *      .05*      .03*      .05*
*1               *    44          *      .05*      .03*      .05*
*1               *    43          *      .05*      .03*      .05*
*1               *    42          *      .05*      .03*      .05*
*1               *    41          *      .05*      .03*      .05*
*1               *    40          *      .05*      .03*      .05*
*1               *    39          *      .05*      .03*      .05*
*1               *    38          *      .05*      .03*      .05*
*1               *    37          *      .05*      .03*      .05*
*1               *    36          *      .05*      .03*      .05*
*1               *    35          *      .05*      .03*      .05*
*1               *    34          *      .05*      .03*      .05*
*1               *    33          *      .05*      .03*      .05*
*1               *    32          *      .05*      .03*      .05*
*1               *    31          *      .05*      .03*      .05*
*1               *    30          *      .05*      .03*      .05*
*1               *    29          *      .05*      .03*      .05*
*1               *    28          *      .05*      .03*      .05*
*1               *    27          *      .05*      .03*      .05*
*1               *    26          *      .05*      .03*      .05*
*1               *    25          *      .05*      .03*      .05*
*1               *    24.83       *      .05*      .03*      .05*
*1               *    24.67       *Culvert  *        *        *
*1               *    24.51       *      .05*      .03*      .05*
*1               *    24          *      .05*      .03*      .05*
*1               *    23          *      .05*      .03*      .05*
*1               *    22          *      .05*      .03*      .05*
*1               *    21          *      .05*      .03*      .05*
*1               *    20          *      .05*      .03*      .05*
*1               *    19          *      .05*      .03*      .05*
*1               *    18          *      .05*      .03*      .05*
*1               *    17          *      .05*      .03*      .05*
*1               *    16          *      .05*      .03*      .05*
*1               *    15          *      .05*      .03*      .05*
*1               *    14          *      .05*      .03*      .05*
*1               *    13          *      .05*      .03*      .05*
*1               *    12          *      .05*      .03*      .05*
*1               *    11          *      .05*      .03*      .05*
*1               *    10          *      .05*      .03*      .05*
*1               *    9           *      .05*      .03*      .05*
*1               *    8           *      .05*      .03*      .05*
*1               *    7           *      .05*      .03*      .05*
*1               *    6.44        *      .05*      .03*      .05*
*1               *    6.34        *Culvert  *        *        *
*1               *    6           *      .05*      .03*      .05*
*1               *    5           *      .05*      .03*      .05*
*1               *    4           *      .05*      .03*      .05*
*1               *    3           *      .05*      .03*      .05*
*1               *    2           *      .05*      .03*      .05*
*****************************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

River: French Stream   
*****************************************************************
*     Reach      *   River Sta.   *  Left   * Channel *  Right  *
*****************************************************************
*1               *    100         *      100*      100*      100*
*1               *    99          *      100*      100*      100*
*1               *    98          *      100*      100*      100*
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*1               *    97          *      100*      100*      100*
*1               *    96          *      100*      100*      100*
*1               *    95          *      100*      100*      100*
*1               *    94          *      100*      100*      100*
*1               *    93          *      100*      100*      100*
*1               *    92          *      100*      100*      100*
*1               *    91          *      100*      100*      100*
*1               *    90          *      100*      100*      100*
*1               *    89          *      100*      100*      100*
*1               *    88          *      100*      100*      100*
*1               *    87          *       64*       64*       64*
*1               *    86.36       *      126*      126*      126*
*1               *    85.73       *Culvert  *         *         *
*1               *    85.10       *       10*       10*       10*
*1               *    85          *      100*      100*      100*
*1               *    84          *      100*      100*      100*
*1               *    83          *      100*      100*      100*
*1               *    82          *      100*      100*      100*
*1               *    81          *      100*      100*      100*
*1               *    80          *      100*      100*      100*
*1               *    79          *      100*      100*      100*
*1               *    78          *      100*      100*      100*
*1               *    77          *      100*      100*      100*
*1               *    76          *      100*      100*      100*
*1               *    75          *      100*      100*      100*
*1               *    74          *      100*      100*      100*
*1               *    73          *      100*      100*      100*
*1               *    72          *      100*      100*      100*
*1               *    71          *      100*      100*      100*
*1               *    70          *      100*      100*      100*
*1               *    69          *      109*      109*      109*
*1               *    67.91       *     1200*     1200*     1200*
*1               *    61.91       *Culvert  *         *         *
*1               *    55.91       *       91*       91*       91*
*1               *    55          *      100*      100*      100*
*1               *    54          *      100*      100*      100*
*1               *    53          *      100*      100*      100*
*1               *    52          *      100*      100*      100*
*1               *    51          *      100*      100*      100*
*1               *    50          *      100*      100*      100*
*1               *    49          *      100*      100*      100*
*1               *    48          *      100*      100*      100*
*1               *    47          *      100*      100*      100*
*1               *    46          *      100*      100*      100*
*1               *    45          *      100*      100*      100*
*1               *    44          *      100*      100*      100*
*1               *    43          *      100*      100*      100*
*1               *    42          *      100*      100*      100*
*1               *    41          *      100*      100*      100*
*1               *    40          *      100*      100*      100*
*1               *    39          *      100*      100*      100*
*1               *    38          *      100*      100*      100*
*1               *    37          *      100*      100*      100*
*1               *    36          *      100*      100*      100*
*1               *    35          *      100*      100*      100*
*1               *    34          *      100*      100*      100*
*1               *    33          *      100*      100*      100*
*1               *    32          *      100*      100*      100*
*1               *    31          *      100*      100*      100*
*1               *    30          *      100*      100*      100*
*1               *    29          *      100*      100*      100*
*1               *    28          *      100*      100*      100*
*1               *    27          *      100*      100*      100*
*1               *    26          *      100*      100*      100*
*1               *    25          *       17*       17*       17*
*1               *    24.83       *       32*       32*       32*
*1               *    24.67       *Culvert  *         *         *
*1               *    24.51       *       51*       51*       51*
*1               *    24          *      100*      100*      100*
*1               *    23          *      100*      100*      100*
*1               *    22          *      100*      100*      100*
*1               *    21          *      100*      100*      100*
*1               *    20          *      100*      100*      100*
*1               *    19          *      100*      100*      100*
*1               *    18          *      100*      100*      100*
*1               *    17          *      100*      100*      100*
*1               *    16          *      100*      100*      100*
*1               *    15          *      100*      100*      100*
*1               *    14          *      100*      100*      100*
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*1               *    13          *      100*      100*      100*
*1               *    12          *      100*      100*      100*
*1               *    11          *      100*      100*      100*
*1               *    10          *      100*      100*      100*
*1               *    9           *      100*      100*      100*
*1               *    8           *      100*      100*      100*
*1               *    7           *       56*       56*       56*
*1               *    6.44        *       44*       44*       44*
*1               *    6.34        *Culvert  *         *         *
*1               *    6           *      100*      100*      100*
*1               *    5           *      100*      100*      100*
*1               *    4           *      100*      100*      100*
*1               *    3           *      100*      100*      100*
*1               *    2           *        0*        0*        0*
*****************************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: French Stream   

*******************************************************
*     Reach      *   River Sta.   * Contr.  * Expan.  *
*******************************************************
*1               *    100     *       .1*       .3*
*1               *    99      *       .1*       .3*
*1               *    98      *       .1*       .3*
*1               *    97      *       .1*       .3*
*1               *    96      *       .1*       .3*
*1               *    95      *       .1*       .3*
*1               *    94      *       .1*       .3*
*1               *    93      *       .1*       .3*
*1               *    92      *       .1*       .3*
*1               *    91      *       .1*       .3*
*1               *    90      *       .1*       .3*
*1               *    89      *       .1*       .3*
*1               *    88      *       .1*       .3*
*1               *    87      *       .1*       .3*
*1               *    86.36   *       .1*       .3*
*1               *    85.73   *Culvert  *         *
*1               *    85.10   *       .1*       .3*
*1               *    85      *       .1*       .3*
*1               *    84      *       .1*       .3*
*1               *    83      *       .1*       .3*
*1               *    82      *       .1*       .3*
*1               *    81      *       .1*       .3*
*1               *    80      *       .1*       .3*
*1               *    79      *       .1*       .3*
*1               *    78      *       .1*       .3*
*1               *    77      *       .1*       .3*
*1               *    76      *       .1*       .3*
*1               *    75      *       .1*       .3*
*1               *    74      *       .1*       .3*
*1               *    73      *       .1*       .3*
*1               *    72      *       .1*       .3*
*1               *    71      *       .1*       .3*
*1               *    70      *       .1*       .3*
*1               *    69      *       .1*       .3*
*1               *    67.91   *       .1*       .3*
*1               *    61.91   *Culvert  *         *
*1               *    55.91   *       .1*       .3*
*1               *    55      *       .1*       .3*
*1               *    54      *       .1*       .3*
*1               *    53      *       .1*       .3*
*1               *    52      *       .1*       .3*
*1               *    51      *       .1*       .3*
*1               *    50      *       .1*       .3*
*1               *    49      *       .1*       .3*
*1               *    48      *       .1*       .3*
*1               *    47      *       .1*       .3*
*1               *    46      *       .1*       .3*
*1               *    45      *       .1*       .3*
*1               *    44      *       .1*       .3*
*1               *    43      *       .1*       .3*
*1               *    42      *       .1*       .3*
*1               *    41      *       .1*       .3*
*1               *    40      *       .1*       .3*
*1               *    39      *       .1*       .3*
*1               *    38      *       .1*       .3*
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WG.rep
*1               *    37      *       .1*       .3*
*1               *    36      *       .1*       .3*
*1               *    35      *       .1*       .3*
*1               *    34      *       .1*       .3*
*1               *    33      *       .1*       .3*
*1               *    32      *       .1*       .3*
*1               *    31      *       .1*       .3*
*1               *    30      *       .1*       .3*
*1               *    29      *       .1*       .3*
*1               *    28      *       .1*       .3*
*1               *    27      *       .1*       .3*
*1               *    26      *       .1*       .3*
*1               *    25      *       .1*       .3*
*1               *    24.83   *       .1*       .3*
*1               *    24.67   *Culvert  *         *
*1               *    24.51   *       .1*       .3*
*1               *    24      *       .1*       .3*
*1               *    23      *       .1*       .3*
*1               *    22      *       .1*       .3*
*1               *    21      *       .1*       .3*
*1               *    20      *       .1*       .3*
*1               *    19      *       .1*       .3*
*1               *    18      *       .1*       .3*
*1               *    17      *       .1*       .3*
*1               *    16      *       .1*       .3*
*1               *    15      *       .1*       .3*
*1               *    14      *       .1*       .3*
*1               *    13      *       .1*       .3*
*1               *    12      *       .1*       .3*
*1               *    11      *       .1*       .3*
*1               *    10      *       .1*       .3*
*1               *    9       *       .1*       .3*
*1               *    8       *       .1*       .3*
*1               *    7       *       .1*       .3*
*1               *    6.44    *       .1*       .3*
*1               *    6.34    *Culvert  *         *
*1               *    6       *       .1*       .3*
*1               *    5       *       .1*       .3*
*1               *    4       *       .1*       .3*
*1               *    3       *       .1*       .3*
*1               *    2       *       .1*       .3*
*******************************************************
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HEC-RAS   River: French Stream   Reach: 1    Profile: 100
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 100     100 Exisitng 220.00 146.80 148.34 148.38 0.001212 1.62 135.81 148.91 0.30
1 100     100 PR 220.00 146.80 148.30 148.35 0.001334 1.68 131.03 146.36 0.31

1 99      100 Exisitng 220.00 146.60 148.19 148.24 0.001470 1.80 122.45 132.85 0.33
1 99      100 PR 220.00 146.60 148.14 148.20 0.001714 1.90 115.62 129.18 0.35

1 98      100 Exisitng 220.00 146.40 148.04 148.10 0.001429 1.89 116.63 115.11 0.33
1 98      100 PR 220.00 146.40 147.95 148.02 0.001822 2.06 106.62 110.35 0.37

1 97      100 Exisitng 220.00 146.00 147.93 147.98 0.000963 1.64 134.00 121.06 0.28
1 97      100 PR 220.00 146.00 147.81 147.86 0.001326 1.85 119.00 114.37 0.32

1 96      100 Exisitng 220.00 146.00 147.64 147.79 0.003786 3.17 69.33 64.64 0.54
1 96      100 PR 220.00 145.50 147.63 147.71 0.001535 2.39 92.15 66.71 0.36

1 95      100 Exisitng 220.00 145.00 147.48 147.58 0.001216 2.45 89.73 52.25 0.33
1 95      100 PR 220.00 145.00 147.48 147.58 0.001216 2.45 89.73 52.25 0.33

1 94      100 Exisitng 220.00 144.50 147.37 147.47 0.001027 2.45 89.81 45.81 0.31
1 94      100 PR 220.00 144.50 147.37 147.47 0.001027 2.45 89.81 45.81 0.31

1 93      100 Exisitng 220.00 144.00 147.31 147.38 0.000622 2.22 98.88 39.83 0.25
1 93      100 PR 220.00 144.00 147.31 147.38 0.000622 2.22 98.88 39.83 0.25

1 92      100 Exisitng 220.00 143.50 147.25 147.33 0.000482 2.17 101.37 34.01 0.22
1 92      100 PR 220.00 143.50 147.25 147.33 0.000482 2.17 101.37 34.01 0.22

1 91      100 Exisitng 220.00 143.00 147.24 147.28 0.000266 1.69 130.40 41.53 0.17
1 91      100 PR 220.00 143.00 147.24 147.28 0.000266 1.69 130.40 41.53 0.17

1 90      100 Exisitng 220.00 142.80 147.20 147.25 0.000311 1.78 123.90 40.26 0.18
1 90      100 PR 220.00 142.80 147.20 147.25 0.000311 1.78 123.90 40.26 0.18

1 89      100 Exisitng 220.00 142.60 147.20 147.23 0.000173 1.40 158.35 53.41 0.14
1 89      100 PR 220.00 142.60 147.20 147.23 0.000173 1.40 158.35 53.41 0.14

1 88      100 Exisitng 220.00 142.40 147.18 147.21 0.000143 1.30 169.81 51.02 0.13
1 88      100 PR 220.00 142.40 147.18 147.21 0.000143 1.30 169.81 51.02 0.13

1 87      100 Exisitng 220.00 142.00 147.17 147.19 0.000130 1.32 166.78 44.55 0.12
1 87      100 PR 220.00 142.00 147.17 147.19 0.000130 1.32 166.78 44.55 0.12



HEC-RAS   River: French Stream   Reach: 1    Profile: 100 (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 86.36   100 Exisitng 220.00 141.80 147.16 143.26 147.19 0.000113 1.26 175.28 45.38 0.11
1 86.36   100 PR 220.00 141.80 147.16 143.26 147.19 0.000113 1.26 175.28 45.38 0.11

1 85.73   Culvert

1 85.10   100 Exisitng 220.00 141.60 143.99 144.20 0.002303 3.67 60.00 30.23 0.46
1 85.10   100 PR 220.00 141.60 143.94 144.18 0.002605 3.90 56.37 28.14 0.49

1 85      100 Exisitng 220.00 141.40 144.01 144.16 0.001587 3.15 69.91 33.61 0.38
1 85      100 PR 220.00 141.40 143.98 144.13 0.001660 3.20 68.84 33.45 0.39

1 84      100 Exisitng 220.00 141.20 143.80 143.99 0.001859 3.51 62.75 28.35 0.42
1 84      100 PR 220.00 141.20 143.75 143.95 0.001974 3.58 61.49 28.20 0.43

1 83      100 Exisitng 220.00 141.00 143.62 143.80 0.001803 3.46 63.56 28.59 0.41
1 83      100 PR 220.00 141.00 143.51 143.74 0.002271 3.84 57.30 25.72 0.45

1 82      100 Exisitng 220.00 140.80 143.45 143.63 0.001665 3.34 65.91 29.70 0.39
1 82      100 PR 220.00 140.80 143.32 143.51 0.002001 3.55 61.92 29.21 0.43

1 81      100 Exisitng 220.00 140.60 143.32 143.46 0.001406 3.05 72.08 33.02 0.36
1 81      100 PR 220.00 140.60 143.15 143.32 0.001780 3.31 66.44 32.19 0.41

1 80      100 Exisitng 220.00 140.40 143.19 143.33 0.001254 2.92 75.22 33.83 0.35
1 80      100 PR 220.00 140.40 142.98 143.14 0.001676 3.23 68.03 32.76 0.40

1 79      100 Exisitng 220.00 140.20 143.09 143.21 0.001049 2.70 81.47 36.30 0.32
1 79      100 PR 220.00 140.20 142.83 142.98 0.001480 3.05 72.24 34.84 0.37

1 78      100 Exisitng 220.00 140.00 143.02 143.11 0.000795 2.35 93.44 41.83 0.28
1 78      100 PR 220.00 140.00 142.72 142.84 0.001178 2.71 81.28 39.68 0.33

1 77      100 Exisitng 220.00 139.80 142.98 143.03 0.000541 1.93 113.80 51.64 0.23
1 77      100 PR 220.00 139.80 142.65 142.73 0.000831 2.26 97.45 48.39 0.28

1 76      100 Exisitng 220.00 139.60 142.90 142.98 0.000609 2.19 100.67 40.98 0.25
1 76      100 PR 220.00 139.60 142.54 142.64 0.000946 2.55 86.15 38.66 0.30

1 75      100 Exisitng 220.00 139.40 142.84 142.92 0.000597 2.26 97.34 36.66 0.24
1 75      100 PR 220.00 139.40 142.43 142.54 0.000940 2.65 83.01 34.72 0.30

1 74      100 Exisitng 220.00 139.20 142.77 142.86 0.000593 2.33 94.60 32.98 0.24



HEC-RAS   River: French Stream   Reach: 1    Profile: 100 (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 74      100 PR 220.00 139.20 142.33 142.45 0.000944 2.73 80.48 31.38 0.30

1 73      100 Exisitng 220.00 139.00 142.71 142.80 0.000568 2.35 93.66 30.47 0.24
1 73      100 PR 220.00 139.00 142.24 142.36 0.000914 2.77 79.51 29.13 0.30

1 72      100 Exisitng 220.00 138.80 142.71 142.75 0.000255 1.58 141.20 54.91 0.16
1 72      100 PR 220.00 138.80 142.22 142.27 0.000449 1.90 115.80 48.83 0.21

1 71      100 Exisitng 220.00 138.60 142.68 142.72 0.000241 1.55 142.19 49.90 0.16
1 71      100 PR 220.00 138.60 142.18 142.23 0.000415 1.87 117.91 45.94 0.21

1 70      100 Exisitng 220.00 138.40 142.67 142.70 0.000157 1.34 170.14 65.10 0.13
1 70      100 PR 220.00 138.40 142.15 142.19 0.000283 1.61 138.51 56.83 0.17

1 69      100 Exisitng 220.00 138.20 142.64 142.68 0.000201 1.53 144.74 45.98 0.15
1 69      100 PR 220.00 138.20 142.11 142.16 0.000342 1.81 121.23 42.03 0.19

1 67.91   100 Exisitng 220.00 138.00 142.63 139.43 142.66 0.000163 1.39 158.22 46.98 0.13
1 67.91   100 PR 220.00 138.00 142.08 139.43 142.12 0.000265 1.65 133.31 44.21 0.17

1 61.91   Culvert

1 55.91   100 Exisitng 220.00 135.70 137.95 138.32 0.004338 4.89 44.98 20.00 0.57
1 55.91   100 PR 220.00 135.70 137.95 138.32 0.004338 4.89 44.98 20.00 0.57

1 55      100 Exisitng 220.00 135.50 137.69 137.95 0.003206 4.13 53.23 28.70 0.53
1 55      100 PR 220.00 135.50 137.69 137.95 0.003206 4.13 53.23 28.70 0.53

1 54      100 Exisitng 220.00 135.20 137.34 137.62 0.003411 4.21 52.28 28.76 0.55
1 54      100 PR 220.00 135.20 137.34 137.62 0.003411 4.21 52.28 28.76 0.55

1 53      100 Exisitng 220.00 134.80 136.96 137.26 0.003613 4.43 49.69 25.99 0.56
1 53      100 PR 220.00 134.80 136.96 137.26 0.003613 4.43 49.69 25.99 0.56

1 52      100 Exisitng 220.00 134.50 136.64 136.91 0.003329 4.13 53.29 29.76 0.54
1 52      100 PR 220.00 134.50 136.64 136.91 0.003329 4.13 53.29 29.76 0.54

1 51      100 Exisitng 220.00 134.20 136.07 136.46 0.005710 5.07 43.38 26.51 0.70
1 51      100 PR 220.00 134.20 136.07 136.46 0.005710 5.07 43.38 26.51 0.70

1 50      100 Exisitng 220.00 133.50 135.74 136.01 0.003153 4.21 52.27 26.73 0.53
1 50      100 PR 220.00 133.50 135.74 136.01 0.003153 4.21 52.28 26.73 0.53



HEC-RAS   River: French Stream   Reach: 1    Profile: 100 (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

1 49      100 Exisitng 220.00 133.00 135.53 135.74 0.002058 3.65 60.29 27.60 0.44
1 49      100 PR 220.00 133.00 135.53 135.74 0.002058 3.65 60.29 27.60 0.44

1 48      100 Exisitng 220.00 132.80 135.35 135.54 0.001893 3.47 63.36 29.70 0.42
1 48      100 PR 220.00 132.80 135.35 135.54 0.001893 3.47 63.36 29.70 0.42

1 47      100 Exisitng 220.00 132.75 135.08 135.31 0.002594 3.86 56.93 28.86 0.48
1 47      100 PR 220.00 132.75 135.08 135.31 0.002593 3.86 56.94 28.86 0.48

1 46      100 Exisitng 220.00 132.70 134.34 134.85 0.008569 5.73 38.41 26.75 0.84
1 46      100 PR 220.00 132.70 134.34 134.85 0.008611 5.74 38.35 26.74 0.84

1 45      100 Exisitng 220.00 132.10 134.48 134.53 0.000787 2.13 138.35 76.28 0.27
1 45      100 PR 220.00 132.10 134.47 134.52 0.000789 2.13 138.20 76.27 0.27

1 44      100 Exisitng 220.00 131.90 134.35 134.43 0.001091 2.53 110.58 65.09 0.32
1 44      100 PR 220.00 131.90 134.35 134.43 0.001095 2.53 110.42 65.06 0.32

1 43      100 Exisitng 220.00 131.70 134.13 134.28 0.001827 3.17 69.45 37.18 0.41
1 43      100 PR 220.00 131.70 134.13 134.28 0.001837 3.17 69.33 37.16 0.41

1 42      100 Exisitng 220.00 131.50 133.88 134.08 0.002266 3.60 61.10 31.42 0.46
1 42      100 PR 220.00 131.50 133.87 134.07 0.002284 3.61 60.93 31.40 0.46

1 41      100 Exisitng 220.00 131.30 133.66 133.85 0.002190 3.48 63.20 33.49 0.45
1 41      100 PR 220.00 131.30 133.65 133.84 0.002217 3.50 62.93 33.45 0.45

1 40      100 Exisitng 220.00 131.10 133.50 133.64 0.001774 3.05 72.06 40.14 0.40
1 40      100 PR 220.00 131.10 133.49 133.63 0.001805 3.07 71.62 40.04 0.40

1 39      100 Exisitng 220.00 130.80 133.27 133.45 0.001975 3.43 64.12 31.96 0.43
1 39      100 PR 220.00 130.80 133.25 133.44 0.002022 3.46 63.60 31.89 0.43

1 38      100 Exisitng 220.00 130.60 133.02 133.23 0.002326 3.75 58.70 28.61 0.46
1 38      100 PR 220.00 130.60 132.99 133.21 0.002413 3.79 57.98 28.52 0.47

1 37      100 Exisitng 220.00 130.40 132.79 133.00 0.002343 3.69 59.55 29.91 0.46
1 37      100 PR 220.00 130.40 132.75 132.97 0.002481 3.77 58.39 29.75 0.47

1 36      100 Exisitng 220.00 130.20 132.57 132.76 0.002265 3.58 61.53 32.03 0.45
1 36      100 PR 220.00 130.20 132.51 132.72 0.002482 3.69 59.63 31.72 0.47



HEC-RAS   River: French Stream   Reach: 1    Profile: 100 (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

1 35      100 Exisitng 220.00 130.00 132.26 132.51 0.002856 3.98 55.31 28.95 0.51
1 35      100 PR 220.00 130.00 132.14 132.42 0.003456 4.24 51.86 28.47 0.55

1 34      100 Exisitng 220.00 129.40 132.16 132.29 0.001239 2.86 76.97 35.72 0.34
1 34      100 PR 220.00 129.40 132.01 132.16 0.001519 3.07 71.69 34.87 0.38

1 33      100 Exisitng 220.00 129.20 132.05 132.17 0.001134 2.79 78.88 35.38 0.33
1 33      100 PR 220.00 129.20 131.87 132.01 0.001441 3.03 72.57 34.41 0.37

1 32      100 Exisitng 220.00 129.00 131.94 132.06 0.001028 2.72 80.87 34.92 0.32
1 32      100 PR 220.00 129.00 131.73 131.87 0.001352 2.99 73.51 33.84 0.36

1 31      100 Exisitng 220.00 128.60 131.85 131.96 0.000881 2.74 80.29 29.45 0.29
1 31      100 PR 220.00 128.60 131.60 131.74 0.001154 3.00 73.22 28.74 0.33

1 30      100 Exisitng 220.00 128.40 131.78 131.88 0.000740 2.56 85.94 30.89 0.27
1 30      100 PR 220.00 128.40 131.51 131.63 0.000990 2.83 77.76 30.02 0.31

1 29      100 Exisitng 220.00 128.20 131.72 131.81 0.000616 2.38 92.61 32.62 0.25
1 29      100 PR 220.00 128.20 131.43 131.54 0.000837 2.64 83.27 31.57 0.29

1 28      100 Exisitng 220.00 128.00 131.67 131.75 0.000546 2.29 95.93 32.33 0.23
1 28      100 PR 220.00 128.00 131.36 131.46 0.000748 2.56 86.03 31.28 0.27

1 27      100 Exisitng 220.00 127.80 131.63 131.70 0.000448 2.12 104.00 34.37 0.21
1 27      100 PR 220.00 127.80 131.30 131.38 0.000619 2.37 92.92 33.14 0.25

1 26      100 Exisitng 220.00 127.70 131.58 131.65 0.000439 2.12 103.84 33.51 0.21
1 26      100 PR 220.00 127.70 131.23 131.32 0.000613 2.38 92.44 32.31 0.25

1 25      100 Exisitng 220.00 127.65 131.53 131.61 0.000467 2.20 100.00 31.55 0.22
1 25      100 PR 220.00 127.65 131.16 131.26 0.000662 2.48 88.63 30.46 0.26

1 24.83   100 Exisitng 220.00 127.00 131.54 128.51 131.59 0.000296 1.92 114.62 30.54 0.17
1 24.83   100 PR 220.00 127.00 131.17 128.51 131.24 0.000396 2.12 103.67 29.69 0.20

1 24.67   Culvert

1 24.51   100 Exisitng 220.00 127.20 128.96 129.44 0.007309 5.59 39.34 24.76 0.78
1 24.51   100 PR 220.00 127.20 128.96 129.44 0.007309 5.59 39.34 24.76 0.78



HEC-RAS   River: French Stream   Reach: 1    Profile: 100 (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 24      100 Exisitng 220.00 126.40 128.92 129.17 0.002439 4.01 54.86 23.50 0.46
1 24      100 PR 220.00 126.40 128.92 129.17 0.002439 4.01 54.86 23.50 0.46

1 23      100 Exisitng 220.00 126.20 128.75 128.94 0.001935 3.52 62.49 29.09 0.42
1 23      100 PR 220.00 126.20 128.75 128.94 0.001935 3.52 62.49 29.09 0.42

1 22      100 Exisitng 220.00 126.00 128.56 128.75 0.001888 3.48 63.14 29.33 0.42
1 22      100 PR 220.00 126.00 128.56 128.75 0.001888 3.48 63.14 29.33 0.42

1 21      100 Exisitng 220.00 125.80 128.41 128.57 0.001538 3.18 69.13 31.76 0.38
1 21      100 PR 220.00 125.80 128.41 128.57 0.001538 3.18 69.13 31.76 0.38

1 20      100 Exisitng 220.00 125.60 128.29 128.42 0.001202 2.88 76.50 34.14 0.34
1 20      100 PR 220.00 125.60 128.29 128.42 0.001202 2.88 76.50 34.14 0.34

1 19      100 Exisitng 220.00 125.40 128.18 128.31 0.001125 2.88 76.48 31.95 0.33
1 19      100 PR 220.00 125.40 128.18 128.31 0.001125 2.88 76.48 31.95 0.33

1 18      100 Exisitng 220.00 125.20 128.07 128.20 0.001048 2.79 78.83 32.96 0.32
1 18      100 PR 220.00 125.20 128.07 128.20 0.001048 2.79 78.83 32.96 0.32

1 17      100 Exisitng 220.00 125.00 127.98 128.09 0.000958 2.74 80.41 32.20 0.31
1 17      100 PR 220.00 125.00 127.98 128.09 0.000958 2.74 80.41 32.20 0.31

1 16      100 Exisitng 220.00 124.90 127.88 128.00 0.001013 2.72 80.84 34.40 0.31
1 16      100 PR 220.00 124.90 127.88 128.00 0.001013 2.72 80.84 34.40 0.31

1 15      100 Exisitng 220.00 124.80 127.77 127.89 0.001019 2.78 79.16 32.49 0.31
1 15      100 PR 220.00 124.80 127.77 127.89 0.001019 2.78 79.16 32.49 0.31

1 14      100 Exisitng 220.00 124.70 127.67 127.79 0.001035 2.82 78.10 31.77 0.32
1 14      100 PR 220.00 124.70 127.67 127.79 0.001035 2.82 78.10 31.77 0.32

1 13      100 Exisitng 220.00 124.60 127.56 127.68 0.001103 2.84 77.59 32.98 0.33
1 13      100 PR 220.00 124.60 127.56 127.68 0.001103 2.84 77.59 32.98 0.33

1 12      100 Exisitng 220.00 124.40 127.44 127.58 0.000988 3.03 78.81 32.65 0.32
1 12      100 PR 220.00 124.40 127.44 127.58 0.000988 3.03 78.81 32.65 0.32

1 11      100 Exisitng 220.00 124.30 127.31 127.47 0.001047 3.34 77.36 32.87 0.34
1 11      100 PR 220.00 124.30 127.31 127.47 0.001047 3.34 77.36 32.87 0.34



HEC-RAS   River: French Stream   Reach: 1    Profile: 100 (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 10      100 Exisitng 220.00 124.30 127.22 127.36 0.001123 2.95 78.07 49.55 0.33
1 10      100 PR 220.00 124.30 127.22 127.36 0.001123 2.95 78.07 49.55 0.33

1 9       100 Exisitng 220.00 124.20 127.10 127.24 0.001195 3.00 75.98 62.18 0.34
1 9       100 PR 220.00 124.20 127.10 127.24 0.001195 3.00 75.98 62.18 0.34

1 8       100 Exisitng 220.00 124.00 127.09 127.15 0.000472 1.98 140.60 91.07 0.22
1 8       100 PR 220.00 124.00 127.09 127.15 0.000472 1.98 140.60 91.07 0.22

1 7       100 Exisitng 220.00 123.80 126.95 127.07 0.000953 2.80 78.55 29.85 0.30
1 7       100 PR 220.00 123.80 126.95 127.07 0.000953 2.80 78.55 29.85 0.30

1 6.44    100 Exisitng 220.00 122.90 126.68 125.87 126.96 0.003838 4.28 51.35 27.19 0.55
1 6.44    100 PR 220.00 122.90 126.68 125.87 126.96 0.003838 4.28 51.35 27.19 0.55

1 6.34    Culvert

1 6       100 Exisitng 220.00 122.80 125.98 125.90 126.69 0.012363 6.73 32.67 20.53 0.94
1 6       100 PR 220.00 122.80 125.98 125.90 126.69 0.012363 6.73 32.67 20.53 0.94

1 5       100 Exisitng 220.00 122.40 126.18 126.25 0.001012 2.50 151.47 177.89 0.31
1 5       100 PR 220.00 122.40 126.18 126.25 0.001012 2.50 151.47 177.89 0.31

1 4       100 Exisitng 220.00 122.20 125.46 125.46 125.97 0.009966 6.05 46.11 51.65 0.90
1 4       100 PR 220.00 122.20 125.46 125.46 125.97 0.009966 6.05 46.11 51.65 0.90

1 3       100 Exisitng 220.00 122.10 124.41 124.47 0.003123 2.94 117.71 116.87 0.48
1 3       100 PR 220.00 122.10 124.41 124.47 0.003123 2.94 117.71 116.87 0.48

1 2       100 Exisitng 220.00 122.00 124.20 123.50 124.28 0.001329 2.69 134.05 144.60 0.34
1 2       100 PR 220.00 122.00 124.20 123.50 124.28 0.001329 2.69 134.05 144.60 0.34
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APPENDIX F-1 
SEDIMENT ANALYTICAL DATA  

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



TABLE F-1
SEDIMENT ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 of 10

SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SACODE NORMAL AVG NORMAL NORMAL NORMAL AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
1,1,2,2-TETRACHLOROETHANE 23  UJ 27  UJ 42  UJ 20  UR 31  UR 28.5  UR 36  UJ 29  UR 20  UJ 24  UR 18  UJ 14  UR

1,1,2-TRICHLOROETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
1,1-DICHLOROETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
1,1-DICHLOROETHENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
1,2,4-TRICHLOROBENZENE 23  UJ 27  UJ 42  UJ 20  UR 31  UR 28.5  UR 36  UJ 29  UR 20  UJ 24  UR 18  UJ 14  UR
1,2-DIBROMO-3-
CHLOROPROPANE

23  UJ 27  UJ 42  UJ 20  UR 31  UR 28.5  UR 36  UJ 29  UR 20  UJ 24  UR 18  UJ 14  UR

1,2-DIBROMOETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
1,2-DICHLOROBENZENE 23  UJ 27  UJ 42  UJ 20  UR 31  UR 28.5  UR 36  UJ 29  UR 20  UJ 24  UR 18  UJ 14  UR
1,2-DICHLOROETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
1,2-DICHLOROPROPANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
1,3-DICHLOROBENZENE 23  UJ 27  UJ 42  UJ 20  UR 31  UR 28.5  UR 36  UJ 29  UR 20  UJ 24  UR 18  UJ 14  UR
1,4-DICHLOROBENZENE 23  UJ 27  UJ 42  UJ 20  UR 31  UR 28.5  UR 36  UJ 29  UR 20  UJ 24  UR 18  UJ 14  UR
2-BUTANONE 110  UJ 120  J 210  UJ 50  J 160  UJ 83.5  J 180  UJ 140  UJ 100  UJ 50  J 88  UJ 70  UJ
2-HEXANONE 110  UJ 135  UJ 210  UJ 100  UJ 160  UJ 140  UJ 180  UJ 140  UJ 100  UJ 120  UJ 88  UJ 70  UJ
4-METHYL-2-PENTANONE 110  UJ 135  UJ 210  UJ 100  UJ 160  UJ 140  UJ 180  UJ 140  UJ 100  UJ 120  UJ 88  UJ 70  UJ
ACETONE 110  UJ 810  J 210  UJ 330  J 73  J 535  J 180  UJ 140  UJ 210  J 210  J 88  UJ 70  UJ
BENZENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
BROMODICHLOROMETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
BROMOFORM 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
BROMOMETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
BTEX 34  UJ 41  UJ 62  UJ 30  UJ 47  UJ 42  UJ 54  UJ 44  UJ 30  UJ 36  UJ 26  UJ 21  UJ

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



TABLE F-1
SEDIMENT ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 of 10

SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SACODE NORMAL AVG NORMAL NORMAL NORMAL AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
CARBON DISULFIDE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
CARBON TETRACHLORIDE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
CHLOROBENZENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
CHLORODIBROMOMETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
CHLOROETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
CHLOROFORM 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
CHLOROMETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
CIS-1,2-DICHLOROETHENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
CIS-1,3-DICHLOROPROPENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
CYCLOHEXANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
DICHLORODIFLUOROMETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
ETHYLBENZENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
ISOPROPYLBENZENE 23  UJ 27  UJ 42  UJ 20  UR 31  UR 28.5  UR 36  UJ 29  UR 20  UJ 24  UR 18  UJ 14  UR
M+P-XYLENES 46  UJ 54.5  UJ 83  UJ 41  UJ 63  UJ 57  UJ 72  UJ 58  UJ 41  UJ 49  UJ 35  UJ 28  UJ
METHYL ACETATE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
METHYL CYCLOHEXANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
METHYL TERT-BUTYL ETHER 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
METHYLENE CHLORIDE 110  UJ 135  UJ 210  UJ 100  UJ 160  UJ 140  UJ 180  UJ 140  UJ 100  UJ 120  UJ 88  UJ 70  UJ
O-XYLENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
STYRENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
TETRACHLOROETHENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
TOLUENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
TOTAL 1,2-DICHLOROETHENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



TABLE F-1
SEDIMENT ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 of 10

SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SACODE NORMAL AVG NORMAL NORMAL NORMAL AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
TOTAL CHLORINATED 
ETHENES

23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ

TOTAL CHLORINATED VOCS 26  UJ 31  UJ 48  UJ 24  UJ 37  UJ 34  UJ 42  UJ 35  UJ 23  UJ 29  UJ 21  UJ 17  UJ
TOTAL XYLENES 68  UJ 81.5  UJ 120  UJ 62  UJ 94  UJ 83  UJ 110  UJ 87  UJ 62  UJ 74  UJ 52  UJ 42  UJ
TRANS-1,2-DICHLOROETHENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
TRANS-1,3-
DICHLOROPROPENE

23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ

TRICHLOROETHENE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
TRICHLOROFLUOROMETHANE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
VINYL CHLORIDE 23  UJ 27  UJ 42  UJ 20  UJ 31  UJ 28.5  UJ 36  UJ 29  UJ 20  UJ 24  UJ 18  UJ 14  UJ
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
1,4-DIOXANE 340  UJ 340  UJ 340  UJ 410  UJ 350  UJ 350  UJ 690  UJ 350  UJ 350  UJ 430  UJ 350  UJ 350  UJ
2,4,5-TRICHLOROPHENOL 850  UJ 855  UJ 860  U 1000  UJ 880  UJ 870  UJ 1700  U 860  UJ 860  UJ 1100  U 870  UR 870  UJ
2,4,6-TRICHLOROPHENOL 340  UJ 340  UJ 340  U 410  UJ 350  UJ 350  UJ 690  U 350  UJ 350  UJ 430  U 350  UJ 350  UJ
2,4-DICHLOROPHENOL 340  UJ 340  UJ 340  U 410  UJ 350  UJ 350  UJ 690  U 350  UJ 350  UJ 430  U 350  UJ 350  UJ
2,4-DIMETHYLPHENOL 340  UJ 340  UJ 340  U 410  UJ 350  UJ 350  UJ 690  U 350  UJ 350  UJ 430  U 350  UJ 350  UJ
2,4-DINITROPHENOL 850  UJ 855  UJ 860  UJ 1000  UJ 880  UJ 870  UJ 1700  UJ 860  UJ 860  UJ 1100  UJ 870  UJ 870  UJ
2,4-DINITROTOLUENE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
2,6-DINITROTOLUENE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
2-CHLORONAPHTHALENE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
2-CHLOROPHENOL 340  UJ 340  UJ 340  U 410  UJ 350  UJ 350  UJ 690  U 350  UJ 350  UJ 430  U 350  UJ 350  UJ
2-METHYLNAPHTHALENE 42  UJ 4.65  J 5.9  J 25  UJ 21  UJ 31.5  UJ 42  UJ 21  UJ 21  UJ 3.7  J 5.4  J 21  UJ
2-METHYLPHENOL 340  UJ 340  UJ 340  U 410  UJ 350  UJ 350  UJ 690  U 350  UJ 350  UJ 430  U 350  UJ 350  UJ
2-NITROANILINE 850  U 855  U 860  U 1000  U 880  U 870  U 1700  U 860  UJ 860  U 1100  U 870  UR 870  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SACODE NORMAL AVG NORMAL NORMAL NORMAL AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
2-NITROPHENOL 340  UJ 340  UJ 340  U 410  UJ 350  UJ 350  UJ 690  U 350  UJ 350  UJ 430  U 350  UJ 350  UJ
3&4-METHYLPHENOL 340  UJ 340  UJ 340  U 410  UJ 350  UJ 350  UJ 690  U 350  UJ 350  UJ 430  U 350  UJ 350  UJ
3,3'-DICHLOROBENZIDINE 340  UR 340  UJ 340  UJ 410  UJ 350  UJ 350  UJ 690  UJ 350  UJ 350  UJ 430  UJ 350  UR 350  UJ
3-NITROANILINE 850  U 855  U 860  U 1000  U 880  U 870  U 1700  U 860  UJ 860  U 1100  U 870  UR 870  U
4,6-DINITRO-2-METHYLPHENOL 850  UJ 855  UJ 860  U 1000  UJ 880  UJ 870  UJ 1700  U 860  UJ 860  UJ 1100  U 870  UJ 870  UJ

4-BROMOPHENYL PHENYL 
ETHER

340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U

4-CHLORO-3-METHYLPHENOL 340  UJ 340  UJ 340  U 410  UJ 350  UJ 350  UJ 690  U 350  UJ 350  UJ 430  U 350  UJ 350  UJ
4-CHLOROANILINE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  UR 350  U
4-CHLOROPHENYL PHENYL 
ETHER

340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U

4-NITROANILINE 850  U 855  U 860  U 1000  U 880  U 870  U 1700  U 860  UJ 860  U 1100  U 870  UR 870  U
4-NITROPHENOL 850  UJ 855  UJ 860  U 1000  UJ 880  UJ 870  UJ 1700  U 860  UJ 860  UJ 1100  U 870  UJ 870  UJ
ACENAPHTHENE 42  UJ 13  J 6.1  J 25  UJ 21  UJ 31.5  UJ 42  UJ 21  UJ 21  UJ 26  UJ 16  J 21  UJ
ACENAPHTHYLENE 9.2  J 14  J 18  J 25  U 20  J 31.5  UJ 42  U 6.4  J 21  U 13  J 26  J 13  J
ACETOPHENONE 340  UJ 340  UJ 340  UJ 410  UJ 350  UJ 350  UJ 690  UJ 350  UJ 350  UJ 430  UJ 350  UJ 350  UJ
ANTHRACENE 57 42  UJ 30 31 25  U 27 16  J 42  U 17  J 21  U 35 23 21  U
ATRAZINE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  UJ 350  U
BENZALDEHYDE 790  J 725  J 1100  J 830  J 3800  J 385  J 3800  J 370  J 890  J 1400  J 490  J 1100  J
BENZO(A)ANTHRACENE 110 62  J 125 160 25  U 100 31.5  UJ 42  U 43  J 100 110 120 57
BENZO(A)PYRENE 150 64  J 125 170 25  U 93 31.5  UJ 42  U 38  J 110 88 150  J 86  J
BENZO(B)FLUORANTHENE 190  J 250 340 25  U 180 59.5  J 88 100  J 200 170 300 170  J
BENZO(G,H,I)PERYLENE 37  J 63 98 25  U 21  U 31.5  UJ 42  U 21  UJ 54 26  U 76  J 21  UJ
BENZO(K)FLUORANTHENE 34  J 78.5 84 25  U 74 17.5  J 25  J 22  J 77 61 70 52  J
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SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SACODE NORMAL AVG NORMAL NORMAL NORMAL AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
BIS(2-
CHLOROETHOXY)METHANE

340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U

BIS(2-CHLOROETHYL)ETHER 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
BIS(2-
CHLOROISOPROPYL)ETHER

340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U

BIS(2-
ETHYLHEXYL)PHTHALATE

340  UR 340  UJ 340  UJ 410  UJ 350  UJ 350  UJ 690  UJ 350  UJ 350  U 430  U 350  UJ 350  UJ

BUTYL BENZYL PHTHALATE 340  UR 340  UJ 340  UJ 410  UJ 350  UJ 350  UJ 690  UJ 350  UJ 350  U 430  U 350  UJ 350  UJ
CAPROLACTAM 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  UR 350  U
CARBAZOLE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
CHRYSENE 170 92  J 125 200 25  U 110 31.5  UJ 42  U 59  J 89 120 130  J 45
DIBENZO(A,H)ANTHRACENE 33 42  UJ 21  J 35 25  U 21  U 31.5  UJ 42  U 21  UJ 18  J 26  U 27 21  UJ
DIBENZOFURAN 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
DIETHYL PHTHALATE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
DIMETHYL PHTHALATE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
DI-N-BUTYL PHTHALATE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
DI-N-OCTYL PHTHALATE 340  UR 340  UJ 340  UJ 410  UJ 350  UJ 350  UJ 690  UJ 350  UR 350  UR 430  UR 350  U 350  UJ
FLUORANTHENE 420 64  J 315 350 14  J 260 66.5  J 96 130  J 200 320 300 210
FLUORENE 77 7.0  J 9.2  J 11  J 25  UJ 9.1  J 31.5  UJ 42  UJ 4.1  J 21  UJ 26  UJ 14  J 21  UJ
HEXACHLOROBENZENE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
HEXACHLOROBUTADIENE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
HEXACHLOROCYCLOPENTADIE
NE

340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U

HEXACHLOROETHANE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
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U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SACODE NORMAL AVG NORMAL NORMAL NORMAL AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
HIGH MOLECULAR WEIGHT 
PAHS

775  J 1457.5  J 1957 27  J 1007 303.75  J 339  J 512  J 1188  J 1129 1673  J 820  J

INDENO(1,2,3-CD)PYRENE 72  J 120 170 25  U 21  U 75.25  J 42  U 21  UJ 100 26  U 150 21  UJ
ISOPHORONE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
LOW MOLECULAR WEIGHT 
PAHS

76.2  J 219.95  J 256.5  J 6.9  J 168.7  J 37.5  J 42  UJ 75.5  J 102.8  J 195.6  J 229.1  J 100  J

NAPHTHALENE 180 42  UJ 4.1  J 4.5  J 25  UJ 2.6  J 31.5  UJ 42  UJ 21  UJ 2.8  J 3.9  J 4.7  J 3.0  J
NITROBENZENE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
N-NITROSO-DI-N-
PROPYLAMINE

340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U

N-NITROSODIPHENYLAMINE 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  UJ 350  U
PENTACHLOROPHENOL 850  UJ 855  UJ 860  U 1000  UJ 880  UJ 870  UJ 1700  U 860  UJ 860  UJ 1100  U 870  UJ 870  UJ
PHENANTHRENE 200 60  J 145 180 6.9  J 110 21.5  J 42  U 48  J 100 140 140 84
PHENOL 340  UJ 340  UJ 340  U 410  UJ 350  UJ 350  UJ 690  U 350  UJ 350  UJ 430  U 350  UJ 350  UJ
PYRENE 200 160  J 235 350 13  J 190 85  J 130 120  J 240 260 350 200
TOTAL CHLORINATED VOCS 340  U 340  U 340  U 410  U 350  U 350  U 690  U 350  UJ 350  U 430  U 350  U 350  U
TOTAL PAHS 851.2  J 1677.45  J 2213.5  J 33.9  J 1175.7  J 341.25  J 339  J 587.5  J 1290.8  J 1324.6  J 1902.1  J 920  J

PESTICIDES/PCBS (UG/KG)
4,4'-DDD 4.9 12  J 6.7  J 15  J 8.2  U 41  J 5.2  J 6.9  U 7.5  J 5.2  J 5.0  J 7.0  U 7.0  U
4,4'-DDE 3.2 61  J 135  J 280  J 9.4  J 210  J 18.5  J 120  J 48  J 34  J 45  J 190  J 210  J
4,4'-DDT 4.2 65 56.5 130 5.0  J 150 42.5 160 53 55 69 270 260
ALDRIN 3.5  U 3.55  U 3.6  U 4.2  U 3.6  UJ 3.6  UJ 3.6  UJ 3.6  UJ 3.6  UJ 4.4  UJ 3.6  UJ 3.6  UJ
ALPHA-BHC 3.5  U 3.55  U 3.6  U 4.2  U 3.6  U 3.6  U 3.6  U 3.6  U 3.6  U 4.4  U 3.6  UJ 3.6  U
ALPHA-CHLORDANE 3.2 3.5  U 3.55  U 3.6  U 4.2  U 3.6  U 3.6  U 5.2 3.6  U 3.6  U 4.4  U 3.6  U 3.6  U
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SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SACODE NORMAL AVG NORMAL NORMAL NORMAL AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
AROCLOR-1016 60 18  UJ 18  UJ 18  UJ 21  UJ 18  UJ 18  UJ 18  UJ 18  UJ 18  UR 22  UR 18  UJ 18  UR
AROCLOR-1221 60 18  UJ 18  UJ 18  UJ 21  UJ 18  UJ 18  UJ 18  UJ 18  UJ 18  UR 22  UR 18  UJ 18  UR
AROCLOR-1232 60 18  UJ 18  UJ 18  UJ 21  UJ 18  UJ 18  UJ 18  UJ 18  UJ 18  UR 22  UR 18  UJ 18  UR
AROCLOR-1242 60 18  UJ 18  UJ 18  UJ 21  UJ 18  UJ 18  UJ 18  UJ 18  UJ 18  UR 22  UR 18  UJ 18  UR
AROCLOR-1248 60 18  UJ 18  UJ 18  UJ 21  UJ 18  UJ 18  UJ 18  UJ 18  UJ 18  UR 22  UR 18  UJ 18  UR
AROCLOR-1254 60 18  UJ 18  UJ 18  UJ 21  UJ 18  UJ 18  UJ 18  UJ 18  UJ 18  UR 22  UR 18  UJ 18  UR
AROCLOR-1260 60 18  UJ 18  UJ 18  UJ 21  UJ 18  UJ 18  UJ 18  UJ 18  UJ 18  UR 22  UR 18  UJ 18  UR
BETA-BHC 3.5  U 3.4  J 3.6  U 4.2  U 3.6  UJ 2.8  J 3.6  UJ 1.8  J 3.6  UJ 4.4  UJ 3.6  UJ 7.4  J
DELTA-BHC 2.3  J 3.55  UJ 3.6  UJ 4.2  UJ 3.6  UJ 2.5  J 6.1  J 3.6  UJ 3.3  J 3.7  J 4.4  J 2.4  J
DIELDRIN 1.9 6.9  U 4  J 5.0  J 8.2  U 4.2  J 6  J 6.9  U 7.0  U 7.9  J 7.5  J 8.0  J 8.0  J
ENDOSULFAN I 3.5  U 3.55  U 3.6  U 4.2  U 3.6  U 3.6  U 3.6  U 3.6  U 3.6  U 4.4  U 3.6  U 3.6  U
ENDOSULFAN II 19 9.2 6.9  U 8.2  U 19  J 6.15  J 6.9  U 10  J 7.0  U 8.5  U 18  J 7.0  U
ENDOSULFAN SULFATE 6.9  UJ 6.85  UJ 6.9  UJ 8.2  UJ 7.1  UJ 7  UJ 6.9  UJ 7.0  UJ 7.0  UJ 8.5  UJ 7.0  UJ 7.0  UJ
ENDRIN 2.2 6.9  U 6.85  U 6.9  U 8.2  U 7.1  U 7  U 6.9  U 7.0  U 7.0  U 8.5  U 7.0  U 7.0  U
ENDRIN ALDEHYDE 2.2 6.9  U 6.85  U 6.9  U 8.2  U 7.1  U 7  U 6.9  U 7.0  U 7.0  U 8.5  U 7.0  U 7.0  U
ENDRIN KETONE 2.2 6.9  U 6.85  U 6.9  U 8.2  U 7.1  U 7  U 6.9  U 7.0  U 7.0  U 8.5  U 7.0  U 7.0  U
GAMMA-BHC (LINDANE) 2.4 2.4  J 3.55  U 3.6  U 4.2  U 2.1  J 1.7  J 4.5  J 3.6  UJ 2.0  J 2.6  J 3.6  UJ 2.2  J
GAMMA-CHLORDANE 3.24 2.7  J 1.8  J 3.6  U 4.2  U 3.1  J 2  J 11  J 1.8  J 3.6  U 2.6  J 3.6  U 3.0  J
HEPTACHLOR 3.5  U 3.55  U 3.6  U 4.2  U 3.6  U 3.6  U 3.6  U 3.6  U 3.6  U 4.4  U 3.6  U 3.6  U
HEPTACHLOR EPOXIDE 2.5 3.5  U 3.55  U 3.6  U 4.2  U 3.6  U 3.6  U 3.6  U 3.6  U 3.6  U 4.4  U 3.6  U 3.6  U
METHOXYCHLOR 35  U 35.5  U 36  U 42  U 36  U 36  U 36  U 36  U 36  U 44  U 36  U 36  U
TOTAL AROCLOR 60 18  UJ 18  UJ 18  UJ 21  UJ 18  UJ 18  UJ 18  UJ 18  UJ 18  R 22  R 18  UJ 18  R
TOTAL DDD/DDE/DDT 138  J 198.2  J 425  J 14.4  J 401  J 66.2  J 280  J 108.5  J 94.2  J 119  J 460  J 470  J
TOXAPHENE 69  U 68.5  U 69  U 82  U 71  U 70  U 69  U 70  U 70  U 85  U 70  U 70  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



TABLE F-1
SEDIMENT ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SACODE NORMAL AVG NORMAL NORMAL NORMAL AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
METALS (MG/KG)
ALUMINUM 3260 2945 3210 1860 2500 1655 1800 1480 1610 1620 1810 1580
ANTIMONY 0.56  UJ 0.37  UJ 0.72  UJ 0.10  UJ 0.75  UJ 0.175  UJ 0.45  UJ 0.11  UJ 0.43  UJ 0.69  UJ 0.53  UJ 0.43  UJ
ARSENIC 33 5.1  J 4.8  J 3.3  J 4.4  J 3.2  J 3.45  J 2.5  J 4.6  J 2.7  J 3.3  J 2.1  J 1.6  J
BARIUM 80.9  J 66.65  J 126  J 94.8  J 93.2  J 82.5  J 66.8  J 59.3  J 62.6  J 43.0  J 40.6  J 42.9  J
BERYLLIUM 4.6  J 2.5  J 2.1  J 1.1  J 1.1  J 0.765  J 1.0  J 0.78  J 0.62  J 0.48  J 0.64  J 0.48  J
CADMIUM 5 1.8 0.905  J 0.71  J 0.70  J 0.50  J 0.48  J 0.81  J 0.63  J 0.54  J 0.36  J 0.25  J 0.24  J
CALCIUM 6280 7220 13300 10800 14600 12450 6830 6750 7980 6140 5010 3340
CHROMIUM 110 5.2  J 4.35  J 6.3  J 4.2  J 3.7  J 3.1  J 3.6  J 4.8  J 2.8  J 2.9  J 4.0  J 2.8  J
COBALT 1.0  J 1.15  J 1.7  J 2.6  J 1.3  J 1.2  J 0.83  J 0.66  J 0.77  J 0.83  J 0.57  J 0.57  J
COPPER 150 137  J 18.15  J 24.5  J 15.3  J 25.4  J 12.5  J 25.4  J 23.4  J 17.6  J 15.2  J 14.3  J 11.9  J
IRON 7610 3485 3920 7710 3070 4770 5730 8860 4010 2680 2210 3890
LEAD 130 70.6  J 54.55  J 76.1  J 12.5  J 50.9  J 11.35  J 44.3  J 30.9  J 50.2  J 30.8  J 55.5  J 68.1  J
MAGNESIUM 542  J 718  J 1070  J 804  J 1020  J 877  J 542  J 529  J 681  J 638  J 566  J 429  J
MANGANESE 53.6 14.05 44.1 22.4 13.8 16.7 23.3 31.0 21.3 11.7 16.6 15.3
MERCURY 0.18 0.41  J 0.43  J 0.40  J 0.13  J 0.38  J 0.225  J 0.41  J 0.28  J 0.37  J 0.39  J 0.49  J 0.37  J
NICKEL 49 5.9  J 3.9  J 4.7  J 4.3  J 3.8  J 3.3  J 3.6  J 3.4  J 2.9  J 3.1  J 3.3  J 2.7  J
POTASSIUM 205  J 322  J 300  J 122  J 278  J 163  J 235  J 166  J 265  J 328  J 277  J 284  J
SELENIUM 5.0 5.1 4.0 1.5  U 2.6 2.1 3.6 2.1 2.0 1.9 2.2 2.4
SILVER 0.31  J 0.36  J 0.54  J 0.27  J 0.80  J 0.185  J 0.38  J 0.41  J 0.31  J 0.30  J 0.40  J 0.29  J
SODIUM 572  J 889.5  J 1160  J 1020  J 786  J 769  J 674  J 514  J 721  J 701  J 574  J 461  J
THALLIUM 0.09  U 0.09  U 0.09  U 0.09  U 0.10  U 0.09  U 0.09  U 0.08  UJ 0.10  U 0.08  U 0.12  J 0.10  U
VANADIUM 16.6  J 25.8  J 19.0  J 22.4  J 23.4  J 17.2  J 17.7  J 21.5  J 14.9  J 17.8  J 19.6  J 12.7  J
ZINC 460 68.5 15.3 26.8 19.8 14.6 14.55 26.8 17.0 16.4 22.7 12.5 12.3

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SACODE NORMAL AVG NORMAL NORMAL NORMAL AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
DIOXINS/FURANS (NG/KG)
1,2,3,4,6,7,8,9-OCDD 574 492 810 65.1 1240 144 443  J 343  J 341 399 560 64.1
1,2,3,4,6,7,8,9-OCDF 32.9  J 45.7 63.5 2.87  J 31.3 5.04  J 21.8 22.4  J 28.4 33.3 66.6 6.72  J
1,2,3,4,6,7,8-HPCDD 73.6 73.5 130 6.68  J 101 13  J 54 49.3  J 44.1 59.7 92.2 9.67
1,2,3,4,6,7,8-HPCDF 23.2 37.8 51.4 1.97  U 25.2 3.48  J 17 19.7  J 23 28.4 59.2 5.64
1,2,3,4,7,8,9-HPCDF 2.23  U 2.59  J 3.88  J 1.97  U 1.83  J 1.68  U 1.63  J 1.62  J 1.51  J 2.32  J 4.03  J 0.556  J
1,2,3,4,7,8-HXCDD 2.76  J 3.3  J 4.83  J 1.48  U 3.3  J 1.27  U 2.22  J 1.48  J 1.91  J 3.77  J 5.05  J 0.612  J
1,2,3,4,7,8-HXCDF 7.06  J 10.7  J 15.1 1.69  U 7  J 1.44  U 4.63  J 5.59  J 6.87  J 7.25  J 17.4 1.9  J
1,2,3,6,7,8-HXCDD 4.53  J 5.87  J 9.82  J 1.45  U 5.36  J 1.24  U 3.06  J 3.16  J 3.39  J 5.38  J 8.61  J 0.931  J
1,2,3,6,7,8-HXCDF 4.82  J 7.24  J 9.18  J 0.482  U 4.85  J 0.661  J 3.71  J 3.99  J 4.57  J 5.8  J 12.2 1.33  J
1,2,3,7,8,9-HXCDD 4.64  J 5.4  J 8  J 0.93  U 8.2  J 0.95  J 3.49  J 3.26  J 3.25  J 5.68  J 8.36  J 0.956  J
1,2,3,7,8,9-HXCDF 1.88  J 1.8  J 1.49  J 1.05  U 0.893  J 0.896  U 0.632  J 1.49  J 0.796  J 0.727  J 1.57  J 0.431  J
1,2,3,7,8-PECDD 2.21  J 3.26  J 5.3  J 0.974  U 3.85  J 0.833  U 2.59  J 1.37  J 2.2  J 3.2  J 4.02  J 0.242  U
1,2,3,7,8-PECDF 4.62  J 6.2  J 7.29  J 1.12  U 4.02  J 0.954  U 2.9  J 3.22  J 4.07  J 4.5  J 10.1  J 1.02  J
2,3,4,6,7,8-HXCDF 5.78  J 9.95  J 11 1.08  U 5.81  J 0.924  U 4.18  J 4.67  J 5.89  J 6.72  J 14.5 1.57  J
2,3,4,7,8-PECDF 8.21  J 14.4 16.4 1.12  U 9.06  J 1.11  J 8.04  J 3.74  J 8.72  J 9.66  J 19.6 1.96  J
2,3,7,8-TCDD 0.472  U 0.976  J 2.43 0.418  U 0.765  J 0.357  U 0.22  U 1.57  UJ 0.235  U 0.248  U 0.698  J 0.104  U
2,3,7,8-TCDF 7.36 5.74 12.1 1.23  U 4.93 1.54  UJ 3.38 4.43 2.93 2.6 5.02 0.685  J
TOTAL HPCDD 146 150 258 13.8 232 25.8 105 103  J 91.4 121 189  J 20.8
TOTAL HPCDF 41.7 57 84.6 17.5  U 35.7 4.86 25.5 31.6  J 34.9 44.6 86.3 8.17
TOTAL HXCDD 85.4 91.6  J 127  J 2.81 80.9 15.4 66.9 42.5  J 54 82.6  J 126 12.1
TOTAL HXCDF 69.5 103  J 128  J 3.23  J 65.4  J 7.46  J 47.8  J 38.2  J 60.6  J 71.8  J 157  J 15.8
TOTAL PECDD 41.7  J 63  J 85.7  J 1.38 46  J 8.92  J 54.7  J 32.7  J 42  J 59.7  J 87.7  J 7.25  J
TOTAL PECDF 99.8  J 170  J 213  J 4.56 112  J 12.6 94.5  J 67.7  J 111  J 122  J 239  J 27.5  J

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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SAMPLE ID WGL-SD-
SD101-
000.6

WGL-SD-
SD102-
000.6-
AVG

WGL-SD-
SD103-
000.6

WGL-SD-
SD104-
000.6

WGL-SD-
SD105-
000.6

WGL-SD-
SD106-
000.6-
AVG

WGL-SD-
SD107-
000.6

WGL-SD-
SD108-
000.6

WGL-SD-
SD109-
000.6

WGL-SD-
SD110-
000.6

WGL-SD-
SD111-
000.6

WGL-SD-
SD112-
000.6

LOCATION ID WGL-SD-
SD101

WGL-SD-
SD102

WGL-SD-
SD103

WGL-SD-
SD104

WGL-SD-
SD105

WGL-SD-
SD106

WGL-SD-
SD107

WGL-SD-
SD108

WGL-SD-
SD109

WGL-SD-
SD110

WGL-SD-
SD111

WGL-SD-
SD112

SAMPLE DATE 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09 06/11/09
TOP DEPTH (FT) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BOTTOM DEPTH (FT) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SACODE NORMAL AVG NORMAL NORMAL NORMAL AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
TOTAL TCDD 140 65.4  J 82.6  J 7.23  J 58.2  J 35.2  J 118  J 54.3  J 66.5  J 61.8  J 99.4 9.53
TOTAL TCDF 381 242  J 331  J 18.2 191  J 57.4  J 253  J 161  J 181  J 148  J 317 34.3  DPE

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F-2 
GROUNDWATER ANALYTICAL DATA  
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CTO 407 



TABLE F-2
GROUNDWATER ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
VOLATILES (UG/L)
1,1,1-TRICHLOROETHANE 200 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
1,1,2,2-TETRACHLOROETHANE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U

1,1,2-TRICHLOROETHANE 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
1,1-DICHLOROETHANE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
1,1-DICHLOROETHENE 7 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
1,2,4-TRICHLOROBENZENE 70 1  UJ 1  U 1  UJ 1  U 1  UJ 1  U 1  UJ 1  UJ NA 1  UJ 1  UJ 1  UJ
1,2-DIBROMO-3-
CHLOROPROPANE

0.2 0.047  U 0.047  U 0.047  U 0.047  U 0.047  U 0.047  U 0.047  U 0.047  U NA 0.0475  U 0.047  U 0.048  U

1,2-DIBROMOETHANE 0.02 0.047  U 0.047  U 0.047  U 0.047  U 0.047  U 0.047  U 0.047  U 0.047  U NA 0.0475  U 0.047  U 0.048  U

1,2-DICHLOROBENZENE 600 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
1,2-DICHLOROETHANE 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
1,2-DICHLOROPROPANE 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
1,3-DICHLOROBENZENE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
1,4-DICHLOROBENZENE 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
2-BUTANONE 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U NA 5  U 5  U 5  U
2-HEXANONE 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U NA 5  U 5  U 5  U
4-METHYL-2-PENTANONE 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U NA 5  U 5  U 5  U
ACETONE 5  U 5  U 5  U 10 5  U 5  U 5  U 5  U NA 5  U 5  U 5  U
BENZENE 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
BROMODICHLOROMETHANE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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GROUNDWATER ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS
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SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
BROMOFORM 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
BROMOMETHANE 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U NA 2  U 2  U 2  U
BTEX 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U NA 1.5  U 1.5  U 1.5  U
CARBON DISULFIDE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
CARBON TETRACHLORIDE 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
CHLOROBENZENE 100 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
CHLORODIBROMOMETHANE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
CHLOROETHANE 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U NA 2  U 2  U 2  U
CHLOROFORM 1  U 1  U 1  U 0.6  J 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
CHLOROMETHANE 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U NA 2  U 2  U 2  U
CIS-1,2-DICHLOROETHENE 70 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 0.8  J 1  U 1  U
CIS-1,3-DICHLOROPROPENE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
CYCLOHEXANE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
DICHLORODIFLUOROMETHANE 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ NA 2  UJ 2  UJ 2  UJ
ETHYLBENZENE 700 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
ISOPROPYLBENZENE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
M+P-XYLENES 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U NA 2  U 2  U 2  U
METHYL ACETATE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
METHYL CYCLOHEXANE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
METHYL TERT-BUTYL ETHER 1  U 1  U 1  U 2 1  U 0.6  J 1  U 1  U NA 1  U 1  U 1  U
METHYLENE CHLORIDE 5 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U NA 5  U 5  U 5  U
O-XYLENE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
STYRENE 100 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
TETRACHLOROETHENE 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
TOLUENE 1000 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
TOTAL 1,2-DICHLOROETHENE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 0.8  J 1  U 1  U
TOTAL CHLORINATED 
ETHENES

1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U NA 0.8  J 1.2  U 1.2  U

TOTAL CHLORINATED VOCS 1.3  UJ 1.3  UJ 1.3  UJ 0.6  J 1.3  UJ 1.3  UJ 1.3  UJ 1.3  UJ NA 0.8  J 1.3  UJ 1.3  UJ
TOTAL XYLENES 10000 3  U 3  U 3  U 3  U 3  U 3  U 3  U 3  U NA 3  U 3  U 3  U
TRANS-1,2-DICHLOROETHENE 100 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
TRANS-1,3-
DICHLOROPROPENE

1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U

TRICHLOROETHENE 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U NA 1  U 1  U 1  U
TRICHLOROFLUOROMETHANE 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U NA 2  U 2  U 2  U
VINYL CHLORIDE 2 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U NA 2  U 2  U 2  U
SEMIVOLATILES (UG/L)
1,1-BIPHENYL 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
1,4-DIOXANE 3 4.7  U 4.7  U 4.7  U 4.7  U 5.1  U 5.4  U 4.8  U 5.2  U NA 4.7  U 5  U 4.8  U
2,4,5-TRICHLOROPHENOL 24  U 24  U 24  U 24  U 26  U 27  U 24  U 26  U NA 24  U 26  UR 24  U
2,4,6-TRICHLOROPHENOL 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UR 10  U
2,4-DICHLOROPHENOL 9  UJ 9  UJ 9  UJ 9  UJ 10  UJ 11  UJ 10  UJ 10  U NA 9  UJ 10  UR 10  UJ
2,4-DIMETHYLPHENOL 9  U 9  U 9  U 9  U 10  U 11  U 10  UJ 10  U NA 9  U 10  UR 10  U
2,4-DINITROPHENOL 24  U 24  U 24  U 24  U 26  U 27  U 24  U 26  U NA 24  U 26  UR 24  U
2,4-DINITROTOLUENE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



TABLE F-2
GROUNDWATER ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 of 12

SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
2,6-DINITROTOLUENE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
2-CHLORONAPHTHALENE 9  U 9  U 9  U 9  U 10  U 11  U 10  UJ 10  U NA 9  U 10  UJ 10  U
2-CHLOROPHENOL 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
2-METHYLNAPHTHALENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
2-METHYLPHENOL 9  U 9  U 9  U 9  U 10  U 11  U 10  UJ 10  U NA 9  U 10  UR 10  U
2-NITROANILINE 24  U 24  U 24  U 24  U 26  U 27  U 24  U 26  U NA 24  U 26  UJ 24  U
2-NITROPHENOL 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UR 10  U
3&4-METHYLPHENOL 9  U 9  U 9  U 9  U 10  U 11  U 10  UJ 10  U NA 9  U 10  UR 10  U
3,3'-DICHLOROBENZIDINE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
3-NITROANILINE 24  U 24  U 24  U 24  U 26  U 27  U 24  U 26  U NA 24  U 26  UJ 24  U
4,6-DINITRO-2-METHYLPHENOL 24  UJ 24  UJ 24  UJ 24  UJ 26  UJ 27  UJ 24  UJ 26  UJ NA 24  UJ 26  UR 24  UJ

4-BROMOPHENYL PHENYL 
ETHER

9  U 9  U 9  U 9  U 10  U 11  U 10  UJ 10  U NA 9  U 10  UJ 10  U

4-CHLORO-3-METHYLPHENOL 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UR 10  U
4-CHLOROANILINE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
4-CHLOROPHENYL PHENYL 
ETHER

9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U

4-NITROANILINE 24  U 24  U 24  U 24  U 26  U 27  U 24  U 26  U NA 24  U 26  UJ 24  U
4-NITROPHENOL 24  U 24  U 24  U 24  U 26  U 27  U 24  U 26  UJ NA 24  U 26  UR 24  U
ACENAPHTHENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
ACENAPHTHYLENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
ACETOPHENONE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
ANTHRACENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
ATRAZINE 3 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
BENZALDEHYDE 9  UJ 9  UJ 9  UJ 9  UJ 10  UJ 11  UJ 10  UJ 10  UJ NA 9  UJ 10  UJ 10  UJ
BENZO(A)ANTHRACENE 0.09 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
BENZO(A)PYRENE 0.2 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
BENZO(B)FLUORANTHENE 0.09 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
BENZO(G,H,I)PERYLENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
BENZO(K)FLUORANTHENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
BIS(2-
CHLOROETHOXY)METHANE

9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U

BIS(2-CHLOROETHYL)ETHER 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
BIS(2-
CHLOROISOPROPYL)ETHER

9  UJ 9  UJ 9  UJ 9  UJ 10  UJ 11  UJ 10  UJ 10  UJ NA 9  UJ 10  UJ 10  UJ

BIS(2-
ETHYLHEXYL)PHTHALATE

9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U

BUTYL BENZYL PHTHALATE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
CAPROLACTAM 9  U 9  U 9  U 9  U 10  U 11  U 10  UJ 10  U NA 9  U 10  UJ 10  U
CARBAZOLE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
CHRYSENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
DIBENZO(A,H)ANTHRACENE 0.009 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
DIBENZOFURAN 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
DIETHYL PHTHALATE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
DIMETHYL PHTHALATE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



TABLE F-2
GROUNDWATER ANALYTICAL RESULTS

WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 6 of 12

SAMPLE ID WGL-GW-
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063009

WGL-GW-
MW3-
062909

WGL-GW-
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063009

WGL-GW-
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WGL-GW-
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062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
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WGL-GW-
MW405-
063009-
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WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
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WGL-GW-
MW48D-
063009-
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LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
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WGL-MW-
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WGL-MW-
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WGL-MW-
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SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
DI-N-BUTYL PHTHALATE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
DI-N-OCTYL PHTHALATE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
FLUORANTHENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
FLUORENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
HEXACHLOROBENZENE 1 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
HEXACHLOROBUTADIENE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
HEXACHLOROCYCLOPENTADIE
NE

50 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U

HEXACHLOROETHANE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
HIGH MOLECULAR WEIGHT 
PAHS

0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U

INDENO(1,2,3-CD)PYRENE 0.09 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
ISOPHORONE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
LOW MOLECULAR WEIGHT 
PAHS

0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U

NAPHTHALENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
NITROBENZENE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
N-NITROSO-DI-N-
PROPYLAMINE

9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U

N-NITROSODIPHENYLAMINE 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
PENTACHLOROPHENOL 1 0.94  UJ 0.94  U 0.94  UJ 0.94  U 1  UJ 1.1  UJ 0.95  UJ 1  UJ NA 0.94  UJ 1  UJ 0.955  UJ
PHENANTHRENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
PHENOL 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UR 10  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID WGL-GW-
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063009
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WGL-GW-
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062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
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063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
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WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
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SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
PYRENE 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
TOTAL CHLORINATED VOCS 9  U 9  U 9  U 9  U 10  U 11  U 10  U 10  U NA 9  U 10  UJ 10  U
TOTAL PAHS 0.19  U 0.19  U 0.19  U 0.19  U 0.2  U 0.22  U 0.19  U 0.21  U NA 0.19  U 0.2  U 0.19  U
PESTICIDES/PCBS (UG/L)
4,4'-DDD 0.095  U 0.094  U 0.094  U 0.094  U 0.11  U 0.1  U 0.094  U 0.094  U NA 0.0985  U 0.094  U 0.098  U

4,4'-DDE 0.095  U 0.094  U 0.094  U 0.094  U 0.11  U 0.1  U 0.094  U 0.094  U NA 0.0985  U 0.094  U 0.098  U

4,4'-DDT 0.095  U 0.094  U 0.094  U 0.094  U 0.11  U 0.1  U 0.094  U 0.094  U NA 0.0985  U 0.094  U 0.098  U

ALDRIN 0.048  U 0.047  U 0.047  U 0.047  U 0.055  U 0.05  U 0.047  U 0.047  U NA 0.0495  U 0.047  U 0.049  U

ALPHA-BHC 0.048  U 0.047  U 0.047  U 0.047  U 0.055  U 0.05  U 0.047  U 0.047  U NA 0.0495  U 0.047  U 0.049  U

ALPHA-CHLORDANE 2 0.048  U 0.047  U 0.047  U 0.047  U 0.055  U 0.05  U 0.047  U 0.047  U NA 0.0495  U 0.047  U 0.049  U

AROCLOR-1016 0.5 0.094  U 0.095  U 0.1  UJ 0.1  U 0.11  U 0.095  U 0.094  U 0.1  UJ NA 0.094  UJ 0.11  U 0.098  UJ
AROCLOR-1221 0.5 0.094  U 0.095  U 0.1  UJ 0.1  U 0.11  U 0.095  U 0.094  U 0.1  UJ NA 0.094  UJ 0.11  U 0.098  UJ
AROCLOR-1232 0.5 0.094  U 0.095  U 0.1  UJ 0.1  U 0.11  U 0.095  U 0.094  U 0.1  UJ NA 0.094  UJ 0.11  U 0.098  UJ
AROCLOR-1242 0.5 0.094  U 0.095  U 0.1  UJ 0.1  U 0.11  U 0.095  U 0.094  U 0.1  UJ NA 0.094  UJ 0.11  U 0.098  UJ
AROCLOR-1248 0.5 0.094  U 0.095  U 0.1  UJ 0.1  U 0.11  U 0.095  U 0.094  U 0.1  UJ NA 0.094  UJ 0.11  U 0.098  UJ
AROCLOR-1254 0.5 0.094  U 0.095  U 0.1  UJ 0.1  U 0.11  U 0.095  U 0.094  U 0.1  UJ NA 0.094  UJ 0.11  U 0.098  UJ
AROCLOR-1260 0.5 0.094  U 0.095  U 0.1  UJ 0.1  U 0.11  U 0.095  U 0.094  U 0.1  UJ NA 0.094  UJ 0.11  U 0.098  UJ

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
BETA-BHC 0.048  U 0.047  U 0.047  U 0.047  U 0.055  U 0.05  U 0.047  U 0.047  U NA 0.0495  U 0.047  U 0.049  U

DELTA-BHC 0.048  U 0.047  U 0.047  U 0.047  U 0.055  U 0.05  U 0.047  U 0.047  U NA 0.0495  U 0.047  U 0.049  U

DIELDRIN 0.095  U 0.094  U 0.094  U 0.094  U 0.11  U 0.1  U 0.094  U 0.094  U NA 0.0985  U 0.094  U 0.098  U

ENDOSULFAN I 0.048  U 0.047  U 0.047  U 0.047  U 0.055  U 0.05  U 0.047  U 0.047  U NA 0.0495  U 0.047  U 0.049  U

ENDOSULFAN II 0.095  U 0.094  U 0.094  U 0.094  U 0.11  U 0.1  U 0.094  U 0.094  U NA 0.0985  U 0.094  U 0.098  U

ENDOSULFAN SULFATE 0.095  U 0.094  U 0.094  U 0.094  U 0.11  U 0.1  U 0.094  U 0.094  U NA 0.0985  U 0.094  U 0.098  U

ENDRIN 2 0.095  U 0.094  U 0.094  U 0.094  U 0.11  U 0.1  U 0.094  U 0.094  U NA 0.0985  U 0.094  U 0.098  U

ENDRIN ALDEHYDE 2 0.095  U 0.094  U 0.094  U 0.094  U 0.11  U 0.1  U 0.094  U 0.094  U NA 0.0985  U 0.094  U 0.098  U

ENDRIN KETONE 0.095  U 0.094  U 0.094  U 0.094  U 0.11  U 0.1  U 0.094  U 0.094  U NA 0.0985  U 0.094  U 0.098  U

GAMMA-BHC (LINDANE) 0.2 0.048  U 0.047  U 0.047  U 0.047  U 0.055  U 0.05  U 0.047  U 0.047  U NA 0.0495  U 0.047  U 0.049  U

GAMMA-CHLORDANE 0.048  U 0.047  U 0.047  U 0.047  U 0.055  U 0.05  U 0.047  U 0.047  U NA 0.0495  U 0.047  U 0.049  U

HEPTACHLOR 0.4 0.048  U 0.047  U 0.047  U 0.047  U 0.055  U 0.05  U 0.047  U 0.047  U NA 0.0495  U 0.047  U 0.049  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
HEPTACHLOR EPOXIDE 0.2 0.048  U 0.047  U 0.047  U 0.047  U 0.055  U 0.05  U 0.047  U 0.047  U NA 0.0495  U 0.047  U 0.049  U

METHOXYCHLOR 40 0.48  U 0.47  U 0.47  U 0.47  U 0.55  U 0.5  U 0.47  U 0.47  U NA 0.495  U 0.47  U 0.49  U
TOTAL AROCLOR 0.5 0.094  U 0.095  U 0.1  UJ 0.1  U 0.11  U 0.095  U 0.094  U 0.1  UJ NA 0.094  UJ 0.11  U 0.098  UJ
TOTAL DDD/DDE/DDT 0.095  U 0.094  U 0.094  U 0.094  U 0.11  U 0.1  U 0.094  U 0.094  U NA 0.098  U 0.094  U 0.098  U
TOXAPHENE 0.95  U 0.94  U 0.94  U 0.94  U 1.1  U 1  U 0.94  U 0.94  U NA 0.985  U 0.94  U 0.98  U
METALS (UG/L)
ALUMINUM 108  J 47.3  J 679 204  J 82.7  J 141  J 60.7  J 342 NA 204  J 56.4  J 279  J
ANTIMONY 6 0.17  UJ 0.15  U 0.33  UJ 0.8  UJ 0.54  UJ 0.15  U 0.17  UJ 0.15  U NA 0.25  UJ 0.15  U 0.15  U
ARSENIC 10 2.1  J 1.5  U 3.8  J 1.7  J 1.9  J 2.1  J 1.8  J 1.9  J NA 1.5  U 1.5  U 1.18  J
BARIUM 2000 94.6 32.9 25.8 330 189 135 50.9 25 NA 73.6 63.4 51.9
BERYLLIUM 4 0.23  UJ 0.11  UJ 0.28  UJ 0.05  U 0.12  UJ 0.05  U 0.44  UJ 0.09  UJ NA 0.55  UJ 0.05  U 0.265  UJ
CADMIUM 5 0.45  UJ 0.08  UJ 0.22  UJ 0.05  U 0.1  UJ 0.05  U 0.2  UJ 0.05  U NA 0.41  UJ 0.14  UJ 0.075  UJ
CALCIUM 23900 13200 13000 47500 37000 47800 6150 8990 NA 17700 55800 12200
CHROMIUM 47 0.44  U 3.3  J 3.1  J 1.6  J 0.46  J 0.52  J 0.44  U 1.5  J NA 1.7  J 1.6  J 1.45  J
COBALT 0.27  U 0.27  U 2.4  J 0.27  U 0.27  U 0.27  U 1.9  J 0.73  UJ NA 3.05  J 0.49  UJ 2.75  J
COPPER 1300 0.7  U 0.7  U 7  UJ 0.7  U 0.95  UJ 0.7  U 0.7  U 1.3  UJ NA 12.1  J 1.9  UJ 8.75  J
IRON 78.2  J 44.2  UJ 4220 10.4  UJ 12.6  UJ 54.6  UJ 14.7  UJ 9790 NA 438 2630 3620
LEAD 15 1.02  U 1  J 2.6  J 1.1  J 1.5  J 1.02  U 1.02  U 1.2  J NA 1.02  U 1.02  U 1.02  U
MAGNESIUM 4860 2660 2640 5870 8000 9780 1200 1260 NA 3260 9480 3480
MANGANESE 481 9.9 41 15.1 64.3 662 117 356 NA 169 2180 426
MERCURY 2 0.06  UJ 0.04  UJ 0.03  UJ 0.04  UJ 0.05  UJ 0.04  UJ 0.04  UJ 0.06  UJ NA 0.09  UJ 0.06  UJ 0.055  UJ
NICKEL 2  UJ 0.62  UJ 2.4  J 0.24  U 0.24  U 2  UJ 2.1  UJ 0.64  UJ NA 4.25  J 0.66  UJ 2.25  J

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
POTASSIUM 5030 3960 2820 20600 5330 5380 1130 1550 NA 2920 5400 2950
SELENIUM 50 3.03  UJ 3.03  UJ 3.03  U 3.03  UJ 3.03  UJ 3.03  UJ 3.03  U 3.03  U NA 3.03  U 3.03  U 3.03  U
SILVER 0.79  U 0.79  U 0.79  U 0.79  U 0.79  U 0.79  U 0.79  U 0.79  U NA 0.79  U 0.79  U 0.79  U
SODIUM 172000 76300 56800 53400 27700 45800 34400 2780 NA 60000 45700 52800
THALLIUM 2 0.1  UJ 0.1  UJ 0.38  UJ 0.1  UJ 0.37  UJ 0.1  UJ 0.1  UJ 0.1  UJ NA 0.365  UJ 0.24  UJ 0.1  UJ
VANADIUM 5.12  U 5.12  U 14.6  J 6.8  J 5.12  U 5.12  U 5.12  U 5.12  U NA 5.12  U 5.12  U 5.12  U
ZINC 9.7  J 3.2  J 22.7  J 1.73  U 1.73  U 1.73  U 28.6 17.5  J NA 36.4 1.73  U 6.7  J
DIOXINS/FURANS (NG/L)
1,2,3,4,6,7,8,9-OCDD 0.00743  J 0.0951  U 0.105  U 0.0962  U 0.104  U 0.109  U 0.0112  J 0.102  U 0.0366  J NA 0.0095  J 0.0974  U

1,2,3,4,6,7,8,9-OCDF 0.104  U 0.0951  U 0.105  U 0.0962  U 0.104  U 0.109  U 0.102  U 0.102  U 0.104  U NA 0.105  U 0.0974  U

1,2,3,4,6,7,8-HPCDD 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

1,2,3,4,6,7,8-HPCDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

1,2,3,4,7,8,9-HPCDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

1,2,3,4,7,8-HXCDD 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

1,2,3,4,7,8-HXCDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

1,2,3,6,7,8-HXCDD 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
1,2,3,6,7,8-HXCDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

1,2,3,7,8,9-HXCDD 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

1,2,3,7,8,9-HXCDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

1,2,3,7,8-PECDD 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

1,2,3,7,8-PECDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

2,3,4,6,7,8-HXCDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

2,3,4,7,8-PECDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

2,3,7,8-TCDD 0.0104  U 0.00951 
U

0.0105  U 0.00962 
U

0.0104  U 0.0109  U 0.0102  U 0.0102  U 0.0104  U NA 0.0105  U 0.00974 
U

2,3,7,8-TCDF 0.0104  U 0.00951 
U

0.0105  U 0.00962 
U

0.0104  U 0.0109  U 0.0102  U 0.0102  U 0.0104  U NA 0.0105  U 0.00974 
U

TOTAL HPCDD 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

TOTAL HPCDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

TOTAL HXCDD 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID WGL-GW-
MW2-
063009

WGL-GW-
MW3-
062909

WGL-GW-
MW4-
063009

WGL-GW-
MW101-
062909

WGL-GW-
MW102-
062909

WGL-GW-
MW103-
062909

WGL-GW-
MW38-
063009

WGL-GW-
MW39-
063009

WGL-GW-
MW405-
063009-
AVG

WGL-GW-
MW40S-
063009-
AVG

WGL-GW-
MW48D2-
063009

WGL-GW-
MW48D-
063009-
AVG

LOCATION ID WGL-MW-
02

WGL-MW-
03

WGL-MW-
04

WGL-MW-
101

WGL-MW-
102

WGL-MW-
103

WGL-MW-
38

WGL-MW-
39

WGL-MW-
405

WGL-MW-
40S

WGL-MW-
48D2

WGL-MW-
48D

SAMPLE DATE 06/30/09 06/29/09 06/30/09 06/29/09 06/29/09 06/29/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09 06/30/09
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL AVG AVG NORMAL AVG
QC TYPE PAL NM NM NM NM NM NM NM NM NM NM NM NM
TOTAL HXCDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

TOTAL PECDD 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

TOTAL PECDF 0.0522  U 0.0476  U 0.0524  U 0.0481  U 0.0521  U 0.0543  U 0.0511  U 0.0509  U 0.0516  U NA 0.0523  U 0.0487  U

TOTAL TCDD 0.0104  U 0.00951 
U

0.0105  U 0.00962 
U

0.0104  U 0.0109  U 0.0102  U 0.0102  U 0.0104  U NA 0.0105  U 0.00974 
U

TOTAL TCDF 0.0104  U 0.00951 
U

0.0105  U 0.00962 
U

0.0104  U 0.0109  U 0.0102  U 0.0102  U 0.0104  U NA 0.0105  U 0.00974 
U

 BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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TETRATECH
INTERNAL CORRESPONDENCE

C-NAVY-08-09-3255W

Date:

To:

From:

August3,2009

PhoebeCall (w/o enc.)

Paula DiMattei (no copy) flY-

c: File G00864-4.1 0 (w/enc.-original)
D. Seiken (w/o enc.)

Subject: Tier II Inorganic Data Validation, SDG SC3122
SGS NorthAmerica, Inc.
CTO 407, West Gate Landfill, NAS South Weymouth, Weymouth, MA

TAL metals:
12/Sedimentsl WGL-SD-DUP01-061109

WGL-SD-SD101-000.6
WGL-SD-SD103-000.6
WGL-SD-SD105-000.6
WGL-SD-SD107-000.6
WGL-SD-SD109-000.6
WGL-SD-SD111-000.6

WGL-SD-DUP02-061109
WGL-SD-SD102-000.6
WGL-SD-SD104-000.6
WGL-SD-SD106-000.6
WGL-SD-SD108-000.6
WGL-SD-SD110-000.6
WGL-SD-SD112-000.6

(Field Duplicates: WGL-SD-SD1 02-000.6/WGL-SD-DUP01-0611 09; and
WGL-SD-SD1 06-000.6/WGL-SD-DUP02-0611 09)

1/Rinsate blank

1/Field blank

WGL-SD-RB01-061109

WGL-SD-FB01-061109

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the TAL metals analytical data for
the sediment samples in this SDG. The samples were collected at the West Gate Landfill site at NAS
South Weymouth in Weymouth, Massachusetts on June 11, 2009. Sample collection and analysis
were performed according to the requirements of the Pre-Design Investigation Quality Assurance
Project Plan, West Gate Landfill, dated February 2009.

The TAL metals analysis was performed according to USEPA SW-846 Methods 6010/6020A and
7470A/7471. The Tier II data validation was performed according to the Region I EPA-NE Data
Validation Functional Guidelines for Evaluating Environmental Analyses, Part IV, Inorganic Data
Validation Functional Guidelines, November 2008.

The sample results, validation qualifiers (Val Qual), and qualifier codes (Qual Code) are presented in
the enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the
validation qualifiers, is enclosed.

The metals data were evaluated based on the following parameters:

*
*
*

•
•
•

Data Completeness
Holding Times
Calibration Verification
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*
*
*

*
*
*

•
•
•
•
•
•
•
•
•
•

Laboratory Blank Analyses
ICP Interference Check Sample Results
Matrix Spike Recoveries
Laboratory Duplicate Results
Laboratory Control Sample Results
Field Duplicate Precision
ICP Serial Dilution Results
ICP-MS Tune
ICP-MS Internal Standards Relative Intensity
Reporting Limits

* - All quality control criteria were met for this parameter.

Laboratory Blank Analyses

The following table summarizes the level of blank contamination detected in the laboratory blanks
associated with the aqueous field and rinsate blank samples:

Maximum Action
Analyte Conc. Level Affected Samples

(Uq/L) (uq/L)
Aluminum 22.0 110 WGL-SD-FB01-0611 09, WGL-SD-RB01-0611 09
Calcium 21.9 110 WGL-SD-FB01-061109
Cobalt -0.29 1.45

Maqnesium 23.4 117 WGL-SD-FB01-061109, WGL-SD-RB01-0611 09
Mercury -0.02 0.10
Nickel -0.28 1.40

Potassium 265 1320 WGL-SD-FB01-061109
Sodium 98.0 490 WGL-SD-FB01-0611 09, WGL-SD-RB01-0611 09

The positive results below the blank action levels for aluminum, calcium, magnesium, potassium, and
sodium were changed to non-detected values (U) in the affected aqueous samples due to laboratory
blank contamination. The nondetect results for cobalt, mercury, and nickel were qualified as estimated
(UJ) in the affected aqueous samples due to the negative instrument drift.

Although aluminum, calcium, magnesium, potassium, and sodium contamination was found in the
laboratory blank, the project goals with respect to sensitivity are not impacted since the only affected
samples are the field and rinsate blanks. The non-detected results in the affected samples are usable
as elevated reporting limits. Additionally, accuracy goals are not impacted as a result of negative
instrument drift. The non-detected cobalt, mercury, and nickel results are usable as estimated
reporting limits that may be biased low.

The following table summarizes the level of blank contamination detected in the laboratory blanks
associated with the sediment samples in this SDG:
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Maximum
Action Level

Analyte Conc. (mg/Kg) Affected Samples
(mQ/KQ)

Antimonv 0.16 0.80 All sediment samples except WGL-SO-S01 04-000.6
Selenium 0.34 1.7 WGL-SO-S0104-000.6

The positive antimony and selenium results below the blank action level are changed to non-detected
valued (U) at elevated reporting limits due to laboratory blank contamination.

The action levels in the table above are based on an assumption of 100 percent solids, 1 g (ICP
metals) or 0.6 g (mercury) of sample analyzed. The action level for each sample varies, based on the
actual amount of sediment sample analyzed and percent solids for that sample.

Although antimony and selenium contamination was found in the laboratory blank, the project
sensitivity goals are not impacted since there are no regulatory limits established for these analytes.
The non-detected results in the affected samples are usable as elevated reporting limits.

ICP Interference Check Sample Results

The following results were qualified in the affected sediment sample due to ICP interference attributed to
the high concentration of iron in the sample:

Action
Analyte Bias Affected Samples

(+) NO

II Antimony UJ High

Cadmium J High
WGL-SO-S01 08-000.6

Silver J High

Thallium UJ Low

The positive results for cadmium and silver were qualified as estimated (J) in the affected sample due to
positive ICP interference attributed to iron. These results may be biased high.

The non-detected result for thallium was qualified as estimated (UJ) in the affected sample due to the
negative ICP interference attributed to iron. This result may be biased low.

Professional jUdgment was used to change the positive result for antimony in the affected sample to an
estimated, non-detected value (UJ), rather than reject this result because the reported concentration
may be due entirely (~90%) to positive iron ICP interference. The positive result may be a false positive.

The project accuracy goal for cadmium may be impacted as a result of the ICP interference attributed
to the high concentration of iron in sample WGL-SO-S0108-000.6. However, the project accuracy
goals are not impacted for silver or thallium since there are no regulatory limits established for these
analytes. The positive results for cadmium and silver in the affected sample are usable as estimated
values that may be biased high. The non-detected result for thallium in the affected sample is usable
as an estimated reporting limit that may be biased low.
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Additionally, the project sensitivity goals for antimony are not impacted as a result of the ICP
interference attributed to the high concentration of iron in sample WGL-SO-S01 08-000.6 since there is
no regulatory limit established for this analyte.

Matrix Spike Recoveries

Matrix spike (MS) and matrix spike duplicate (MSO) analyses were performed for sample WGL-SO
S0111-000.6. The results of the MS/MSO analyses were below the 75% recovery criterion for
antimony, arsenic, barium, beryllium, chromium, cobalt, copper, lead, magnesium, mercury, nickel,
sodium, and vanadium. The positive results for these analytes were qualified as estimated (J) in all
sediment samples due to the low MS/MSO recoveries. The results may be biased low.

The project accuracy goals for arsenic, chromium, lead, mercury, and nickel may be impacted as a
result of the low MS/MSO recoveries. However, the project accuracy goals are not impacted for
antimony, barium, beryllium, cobalt, copper, magnesium, sodium, and vanadium since there are no
regulatory limits established for these analytes. The positive results for the affected analytes in all
sediment samples are usable as estimated values that may be biased low.

ICP Serial Dilution Results

The percent difference for potassium was above the 10 percent QC criterion for analyte concentrations
greater than SOx MOL before dilution, in the ICP serial dilution analysis of sample WGL-SO-S0111
000.6. The positive results for potassium were qualified as estimated (J) in all sediment samples. Since
the initial sample results for this analyte was lower than the diluted sample result, the data may be
biased low.

Although the ICP serial dilution percent difference criteria were not met for potassium, the accuracy
project goals are not impacted since there is no regulatory limit established for this analyte. The
positive results for potassium in the affected samples are usable as estimated values that may be
biased low.

Reporting Limits

All results were reported to the method detection limit (MOL). Positive results below the quantitation
limit (QL) and above the MOL were estimated (J) due to uncertainty below the QL.

All project action limits were achieved by the laboratory reporting limits.

Data Usability Assessment

The data usability assessment was performed to determine if the data met the project data quality
objectives for acceptable accuracy, precision, sensitivity, and completeness; and to determine and
define the impact of the exceeded quality control indicators on the technical usability of the data.
Please refer to the specific sections in the above validation report for further details.

The project goals with respect to accuracy were met for the TAL metals data set with the following
exceptions. The result for cadmium in sample WGL-SO-S01 08-000.6 was qualified as estimated due
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to the ICP interference attributed to the high concentration of iron. The results for arsenic, chromium,
lead, mercury, and nickel in all sediment samples were qualified as estimated due to low MS and/or
MSD recoveries. Although specific method criteria were not met in these instances, the affected
positive results are usable as estimated values which may have a minor impact on data usability.

The project goals with respect to precision, sensitivity, and completeness were met for the TAL metals
data set. Data usability was not impacted with regards to precision and completeness.

Tables:

Enclosures:

Data Validation Qualifiers and Codes
Data Summary Tables

Data Validation Worksheets



PROJ_NO: 00864 NSAMPLE WGL-SD-DUP01-061109 WGL-SD-DUP02-061109 WGL-SD-SD101-000.6 WGL-SD-SD102-000.6

SDG: SC3122 LAB ID SC3122-011 SC3122-020 SC3122-008 SC3122-005

FRACTION: M SAMP_DATE 6/11/2009 6/11/2009 6/11/2009 6/1112009

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 95.7 93.8 96.1 96.4

DUP_OF WGL-SD-SD102-000.6 WGL-SD-SD106-000.6

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

ALUMINUM 3030 1610 3260 2860

ANTIMONY 0.42 UJ ADP 0.2 UJ ADP 0.56 UJ ADP 0.32 UJ ADP

ARSENIC 5 J D 3.6 J D 5.1 J D 4.6 J D

BARIUM 68 J D 81.8 J D 80.9 J D 65.3 J D

BERYLLIUM 2.5 J D 0.76 J D 4.6 J D 2.5 J D

CADMIUM 0.96 J P 0.46 J P 1.8 0.85 J P

CALCIUM 7360 12200 6280 7080

CHROMIUM 4.5 J D 3.2 J D 5.2 J D 4.2 J D

COBALT 1.2 J D 1.2 J DP 1 J DP 1.1 J DP

COPPER 18.8 J D 11.8 J D 137 J D 17.5 J D

IRON 3590 5000 7610 3380

LEAD 55.4 J D 10.2 J D 70.6 J D 53.7 J D

MAGNESIUM 735 J D 862 J D 542 J D 701 J D

MANGANESE 14.4 16.6 53.6 13.7

MERCURY 0.44 J D 0.2 J D 0.41 J D 0.42 J D

NICKEL 4.1 J D 3.3 J DP 5.9 J D 3.7 J DP

POTASSIUM 327 J I 158 J I 205 J I 317 J I

SELENIUM 5.1 1.9 5 5.1

SILVER 0.38 J P 0.17 J P 0.31 J P 0.34 J P

SODIUM 924 J D 745 J D 572 J D 855 J D

THALLIUM 0.09 U 0.09 U 0.09 U 0.09 U

VANADIUM 26.5 J D 16.4 J D 16.6 J D 25.1 J D

ZINC 15.8 14.4 68.5 14.8

1 of 4 8/3/2009



PROJ_NO: 00864 NSAMPLE WGL-SO-S0103-000.6 WGL-SO-S0104-000.6 WGL-SO-S0105-000.6 WGL-SO-S0106-000.6

SOG: SC3122 LAB 10 SC3122-002 SC3122-014 SC3122-029 SC3122-017

FRACTION: M SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 95.6 95.9 93.1 94.4

OUP OF

PARAMETER RESULT VOL OLCO RESULT VOL OLCO RESULT VOL OLCO RESULT VOL OLCO

ALUMINUM 3210 1860 2500 1700

ANTIMONY 0.72 UJ AOP 0.1 UJ 0 0.75 UJ AOP 0.15 UJ AOP

ARSENIC 3.3 J 0 4.4 J 0 3.2 J 0 3.3 J 0

BARIUM 126 J 0 94.8 J 0 93.2 J 0 83.2 J 0

BERYLLIUM 2.1 J 0 1.1 J 0 1.1 J 0 0.77 J 0

CADMIUM 0.71 J P 0.7 J P 0.5 J P 0.5 J P

CALCIUM 13300 10800 14600 12700

CHROMIUM 6.3 J 0 4.2 J 0 3.7 J 0 3 J 0

COBALT 1.7 J OP 2.6 J OP 1.3 J OP 1.2 J OP

COPPER 24.5 J 0 15.3 J 0 25.4 J 0 13.2 J 0

IRON 3920 7710 3070 4540

LEAD 76.1 J 0 12.5 J 0 50.9 J 0 12.5 J 0

MAGNESIUM 1070 J 0 804 J 0 1020 J 0 892 J 0

MANGANESE 44.1 22.4 13.8 16.8

MERCURY 0.4 J 0 0.13 J 0 0.38 J 0 0.25 J 0

NICKEL 4.7 J 0 4.3 J 0 3.8 J OP 3.3 J OP

POTASSIUM 300 J I 122 J I 278 J I 168 J I

SELENIUM 4 1.5 U A 2.6 2.3

SILVER 0.54 J P 0.27 J P 0.8 J P 0.2 J P

SODIUM 1160 J 0 1020 J 0 786 J 0 793 J 0

THALLIUM 0.09 U 0.09 U 0.1 U 0.09 U

VANADIUM 19 J 0 22.4 J 0 23.4 J 0 18 J 0

ZINC 26.8 19.8 14.6 14.7

2of4 8/3/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD107-000.6 WGL-SD-SD108-000.6 WGL-SD-SD109-000.6 WGL-SD-SD110-000.6

SDG: SC3122 LAB_ID SC3122-023 SC3122-026 SC3122-038 SC3122-035

FRACTION: M SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT SOLIDS 95.0 94.9 94.8 92.7

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

ALUMINUM 1800 1480 1610 1620

ANTIMONY 0.45 UJ ADP 0.11 UJ ADKP 0.43 UJ AP 0.69 UJ ADP
ARSENIC 2.5 J D 4.6 J D 2.7 J D 3.3 J D

BARIUM 66.8 J D 59.3 J D 62.6 J D 43 J D

BERYLLIUM 1 J D 0.78 J D 0.62 J D 0.48 J D

CADMIUM 0.81 J P 0.63 J KP 0.54 J P 0.36 J P

CALCIUM 6830 6750 7980 6140

CHROMIUM 3.6 J D 4.8 J D 2.8 J D 2.9 J D

COBALT 0.83 J DP 0.66 J DP 0.77 J DP 0.83 J DP

COPPER 25.4 J D 23.4 J D 17.6 J D 15.2 J D

IRON 5730 8860 4010 2680

LEAD 44.3 J D 30.9 J D 50.2 J D 30.8 J D

MAGNESIUM 542 J D 529 J D 681 J D 638 J D

MANGANESE 23.3 31 21.3 11.7

MERCURY 0.41 J D 0.28 J D 0.37 J D 0.39 J D

NICKEL 3.6 J AP 3.4 J D 2.9 J DP 3.1 J DP

POTASSIUM 235 J I 166 J I 265 J I 328 J I

SELENIUM 3.6 2.1 2 1.9

SILVER 0.38 J P 0.41 J KP 0.31 J P 0.3 J P

SODIUM 674 J D 514 J D 721 J D 701 J D

THALLIUM 0.09 U 0.08 UJ K 0.1 U 0.08 U

VANADIUM 17.7 J D 21.5 J D 14.9 J D 17.8 J D

ZINC 26.8 17 16.4 22.7

30f4 8/3/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD111-000.6 WGL-SD-SD112-000.6
SDG: SC3122 LAB ID SC3122-041 SC3122-032
FRACTION: M SAMP DATE 6/11/2009 6/11/2009
MEDIA: SEDIMENT OC TYPE NM NM

UNITS MG/KG MG/KG
PCT SOLIDS 94.2 94.6

DUP OF
PARAMETER RESULT VOL OLCD RESULT VOL OLCD
ALUMINUM 1810 1580
ANTIMONY 0.53 UJ ADP 0.43 UJ ADP
ARSENIC 2.1 J D 1.6 J D
BARIUM 40.6 J D 42.9 J D
BERYLLIUM 0.64 J D 0.48 J DP
CADMIUM 0.25 J P 0.24 J P
CALCIUM 5010 3340
CHROMIUM 4 J D 2.8 J D
COBALT 0.57 J DP 0.57 J DP

COPPER 14.3 J D 11.9 J D

IRON 2210 3890
LEAD 55.5 J D 68.1 J D

MAGNESIUM 566 J D 429 J D

MANGANESE 16.6 15.3

MERCURY 0.49 J D 0.37 J D

NICKEL 3.3 J DP 2.7 J DP

POTASSIUM 277 J I 284 J I

SELENIUM 2.2 2.4

SILVER 0.4 J P 0.29 J P

SODIUM 574 J D 461 J D

THALLIUM 0.12 J P 0.1 U

VANADIUM 19.6 J D 12.7 J

ZINC 12.5 12.3

4of4 8/3/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-FB01-061109 WGL-SD-RB01-061109

SDG: SC3122 LAB_ID SC3122-043 SC3122-045

FRACTION: M SAMP DATE 6/11/2009 6/11/2009

MEDIA: WATER OC_TYPE FB RB

UNITS UG/L UG/L

PCT_SOLIDS 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD

ALUMINUM 23.8 UJ AP 21.4 UJ AP

ANTIMONY 1.33 U 1.33 U

ARSENIC 1.2 U 1.2 U

BARIUM 0.68 J P 0.71 J P

BERYLLIUM 0.09 U 0.09 U

CADMIUM 0.12 U 0.12 U

CALCIUM 10.4 UJ AP 6.84 U

CHROMIUM 0.44 U 0.44 U

COBALT 0.27 UJ 0 0.27 UJ 0

COPPER 0.7 U 0.7 U

IRON 5.17 U 5.17 U

LEAD 1 J P 1.02 U

MAGNESIUM 25.2 UJ AP 24.1 UJ AP

MANGANESE 0.67 U 0.67 U

MERCURY 0.02 UJ 0 0.02 UJ 0

NICKEL 0.24 UJ 0 0.24 UJ 0

POTASSIUM 45.6 UJ AP 44.65 U

SELENIUM 3.03 U 3.03 U

SILVER 0.79 U 0.79 U

SODIUM 29.5 UJ AP 33.2 UJ AP

THALLIUM 0.6 U 0.6 U

VANADIUM 5.12 U 5.12 U

ZINC 1.73 U 1.73 U

1 of 1 8/3/2009



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A = Lab Blank Contamination

B Field Blank Contamination

C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

C01 GC/MS Tuning Noncompliance

D = MS/MSD Recovery Noncompliance

E = LCS/LCSD Recovery Noncompliance

F = Lab Duplicate Imprecision

G = Field Duplicate Imprecision

H = Holding Time Exceedance

I ICP Serial Dilution Noncompliance

J GFAA PDS - GFAA MSA's r < 0.995

K ICP Interference - includes ICS % R Noncompliance

L Instrument Calibration Range Exceedance

M = Sample Preservation Noncompliance

N = Internal Standard Noncompliance

N01 = Internal Standard Recovery Noncompliance Dioxins

N02 = Recovery Standard Noncompliance Dioxins

N03 = Clean-up Standard Noncompliance Dioxins

a = Poor Instrument Performance (e.g. base-line drifting)

P = Uncertainty near detection limit « 2 x IDL for inorganics and <CRQL for organics)

Q Other problems (can encompass a number of issues; e.g. chromatography, interferences, etc.)

R Surrogates Recovery Noncompliance

S = Pesticide/PCB Resolution

T = % Breakdown Noncompliance for DDT and Endrin

U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC

V Non-linear calibrations; correlation coefficient r < 0.995

W = EMPC result

X = Signal to noise response drop
Y = Percent solids <30%
Z = Uncertainty at 2 sigma deviation is greater than sample activity



TETRATECH
INTERNAL CORRESPONDENCE

C-NAVY-08-09-3262W

Phoebe Call (w/o enc.)

Paula DIMattei (no copy) f. (h ')
Tier II Inorganic Data Validation, SDG JC3e£'4
Katahdin Analytical Services
CTO 407, West Gate Landfill, NAS South Weymouth, Weymouth, MA

TAL metals:
13/Groundwatersl WGL-GW-DUP01-063009 WGL-GW-DUP02-063009

WGL-GW-MW101-062909 WGL-GW-MW102-062909
WGL-GW-MW103-062909 WGL-GW-MW2-063009
WGL-GW-MW3-062909 WGL-GW-MW38-063009
WGL-GW-MW39-063009 WGL-GW-MW40S-063009
WGL-GW-MW4-063009 WGL-GW-MW48D-063009
WGL-GW-MW48D2-063009

Date:

To:

From:

Subject:

August 6, 2009 c: File G00864-4.1 0 (w/enc.-original)
D. Seiken (w/o enc.)

(Field Duplicates: WGL-GW-MW48D-063009IWGL-GW-DUP01-063009;
WGL-GW-MW40S-0630091WGL-GW-DUP02-063009)

1/Rinsate blank

1/Field blank

WGL-GW-RB01-070109

WGL-GW-FB01-070109

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the TAL metals analytical data for
the groundwater samples in this SDG. The samples were collected at the West Gate Landfill site at
NAS South Weymouth in Weymouth, Massachusetts on June 29,2009 through July 1, 2009. Sample
collection and analysis were performed according to the requirements of the Pre-Design Investigation
Quality Assurance Project Plan, West Gate Landfill, dated February 2009.

The TAL metals analysis was performed according to USEPA SW-846 Methods 6010/6020A and
7470A. The Tier II data validation was performed according to the Region I, EPA-NE Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses, November 2008.

The sample results, validation qualifiers (Val Qual), and qualifier codes (Qual Code) are presented in
the enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the
validation qualifiers, is enclosed.

The metals data were evaluated based on the following parameters:

*
*

•
•
•

Data Completeness
Holding Times
Calibration Verification
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• Laboratory Blank Analyses
* • ICP Interference Check Sample Results
* • Matrix Spike Recoveries
* • Laboratory Duplicate Results
* • Laboratory Control Sample Results
* • Field Duplicate Precision
* • ICP Serial Dilution Results
* • ICP-MS Tune

• ICP-MS Internal Standards Relative Intensity
* • Reporting Limits

* - All quality control criteria were met for this parameter.

Calibration Verification

The following table summarizes the analytes that did not meet the 70-130% recovery criteria in the
analysis of a standard at the level of the laboratory Practical Ouantitation Limit (POL):

Action Affected sample

Analyte % Recovery (+)
>2xCRI

NDs

WGL-GW-MW101-062909
WGL-GW-MW102-062909

Selenium 66.4 UJ WGL-GW-MW103-062909
WGL-GW-MW2-063009
WGL-GW-MW3-062909

132.5 J WGL-GW-MW102-062909
J WGL-GW-DUP01-063009

WGL-GW-DUP02-063009
WGL-GW-MW38-063009
WGL-GW-MW39-063009

Thallium
65.0 UJ WGL-GW-MW4-063009

WGL-GW-MW40S-063009
WGL-GW-MW48D-063009

WGL-GW-MW48D2-063009
WGL-GW-FB01-070109
WGL-GW-RB01-070109

Although the low-level calibration check standard criteria were not met for selenium and thallium; the
accuracy project goals are not impacted since the affected results are much lower than the project
action limits. The positive and non-detected results for selenium and thallium in the affected samples
are usable as estimated values and estimated reporting limits.

Laboratory Blank Analyses

The following table summarizes the level of blank contamination detected in the laboratory blanks
associated with the groundwater samples:
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Maximum Action
Analyte Cone. Level Affected Samples

(llg/L) (llg/L)
WGL-GW-DUP02-063009, WGL-GW-MW1 01-062909,

Antimony 0.21 1.05
WGL-GW-MW102-062909, WGL-GW-MW2-063009,
WGL-GW-MW38-063009, WGL-GW-MW4-063009,

WGL-GW-MW408-063009
WGL-GW-DUP01-063009, WGL-GW-DUP02-063009,
WGL-GW-MW102-062909, WGL-GW-MW2-063009,

Beryllium 0.25 1.25 WGL-GW-MW3-062909, WGL-GW-MW38-063009,
WGL-GW-MW39-063009, WGL-GW-MW4-063009,

WGL-GW-MW40S-063009, WGL-GW-MW48D-063009
WGL-GW-DUP01-063009, WGL-GW-DUP02-063009,
WGL-GW-MW102-062909, WGL-GW-MW2-063009,

Cadmium 0.21 1.05 WGL-GW-MW3-062909, WGL-GW-MW38-063009,
WGL-GW-MW4-063009, WGL-GW-MW40S-063009,

WGL-GW-MW48D-063009, WGL-GW-MW48D2-063009
Calcium 17.9 89.5 WGL-GW-FB01-070109
Cobalt 0.23 1.15 WGL-GW-MW39-063009, WGL-GW-MW48D2-063009

WGL-GW-MW1 02-062909, WGL-GW-MW39-063009,
Copper 1.44 7.20 WGL-GW-MW4-063009, WGL-GW-MW48D2-063009,

WGL-GW-RB01-070109
WGL-GW-FB01-0701 09, WGL-GW-MW1 01-062909,

Iron 13.1 65.6 WGL-GW-MW1 02-062909, WGL-GW-MW1 03-062909,
WGL-GW-MW3-062909, WGL-GW-MW38-063009

Magnesium 21.2 106 WGL-GW-FB01-0701 09, WGL-GW-RB01-0701 09
Sodium 128 638
Mercury 0.06 0.30 All samples

WGL-GW-MW103-062909, WGL-GW-MW2-063009,
Nickel 0.423 2.12 WGL-GW-MW3-062909, WGL-GW-MW38-063009,

WGL-GW-MW39-063009, WGL-GW-MW48D2-063009

Thallium 0.768 3.84
WGL-GW-DUP02-063009, WGL-GW-MW102-062909,
WGL-GW-MW4-063009, WGL-GW-MW48D2-063009

The positive results below the blank action levels for antimony, beryllium, cadmium, calcium, cobalt
copper, iron, magnesium, mercury, nickel, sodium, and thallium were changed to non-detected values
(U) in the affected aqueous samples due to laboratory blank contamination.

Although antimony, beryllium, cadmium, copper, mercury, and thallium contamination was found in the
laboratory blanks, the project goals with respect to sensitivity are not impacted since the elevated
reporting limits are below the project action limits. The non-detected results in the affected samples are
usable as elevated reporting limits.

Although calcium, cobalt, iron, magnesium, nickel, and sodium contamination was found in the
laboratory blanks, the project goals with respect to sensitivity are not impacted since there no
regulatory limits for these analytes. The non-detected results in the affected samples are usable as
elevated reporting limits.
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IPC-MS Internal Standards Relative Intensity

The following table summarizes the internal standards that failed to meet the 30-120% relative intensity
(RI) criteria. Data validation actions are applied to the associated analyte as noted below:

Internal Action
Sample 10 standard

%RI Affected analyte
(+) NOs

WGL-GW-RB01-070109 6Uthium 132 Beryllium UJ

The internal standard associated with beryllium recovered above the upper QC limit; however, project
accuracy goals are not impacted since there are no regulatory limits established for the rinsate blank
sample. The affected non-detected result in WGL-GW-RB01-070109 is usable as an estimated
reporting limit.

Reporting Limits

All results were reported to the method detection limit (MOL). Positive results below the quantitation
limit (QL) and above the MOL were estimated (J) due to uncertainty below the QL.

All project action limits were achieved by the laboratory reporting limits.

Data Usability Assessment

The data usability assessment was performed to determine if the data met the project data quality
objectives for acceptable accuracy, precision, sensitivity, and completeness; and to determine and
define the impact of the exceeded quality control indicators on the technical usability of the data.
Please refer to the specific sections in the above validation report for further details.

The project goals with respect to accuracy, precision, sensitivity, and completeness were met for the
TAL metals data set. Data usability was not impacted with regards to accuracy, precision, sensitivity,
and completeness.

Tables: Data Summary Tables
Data Validation Qualifiers and Codes

Enclosures: Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as ND but is not usable

Qualifier Codes:

= Lab Blank Contamination

Field Blank Contamination

= Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

= GC/MS Tuning Noncompliance

= MS/MSD Recovery Noncompliance

= LCS/LCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

= Holding Time Exceedance

ICP Serial Dilution Noncompliance

= GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - includes ICS % R Noncompliance

= Instrument Calibration Range Exceedance

= Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

= Poor Instrument Performance (e.g. base-line drifting)

= Uncertainty near detection limit « 2 x IDL for inorganics and <CRQL for organics)

= Other problems (can encompass a number of issues; e.g. chromatography,interferences, etc.)

= Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

= % Difference between columns/detectors >25% for positive results determined via GC/HPLC

= Non-linear calibrations; correlation coefficient r < 0.995

= EMPC result

= Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity
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PROJ_NO: 00864 NSAMPLE WGL-GW-DUP01-063009 WGL-GW-DUP02-063009 WGL-GW-FB01-070109 WGL-GW-MW1 01-062909
SDG: SC3624 LAB ID SC3624-018 SC3624-022 SC3624-028 SC3624-002
FRACTION: M SAMP DATE 6/30/2009 6/30/2009 7/112009 6/29/2009

MEDIA: WATER QC TYPE NM NM FB NM
UNITS UG/L UG/L UG/L UG/L
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF WGL-GW-MW48D-063009 WGL-GW-MW40S-063009

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD
ALUMINUM 272 J P 194 J P 15.2 J P 204 J P
ANTIMONY 0.15 U 0.32 UJ AP 0.15 U 0.8 UJ AP
ARSENIC 1.6 J P 1.5 U 1.5 U 1.7 J P
BARIUM 52 73.5 0.35 U 330
BERYLLIUM 0.3 UJ AP 0.55 UJ AP 0.05 U 0.05 U
CADMIUM 0.08 UJ AP 0.45 UJ AP 0.05 U 0.05 U
CALCIUM 12100 17800 7.1 UJ AP 47500
CHROMIUM 1.5 J P 1.6 J P 0.44 U 1.6 J P
COBALT 2.7 J P 3.1 J P 0.27 U 0.27 U
COPPER 8.8 J P 12.1 J P 0.7 U 0.7 U
IRON 3440 440 6.2 UJ AP 10.4 UJ AP
LEAD 1.02 U 1.02 U 1.02 U 1.1 J P

MAGNESIUM 3450 3270 20.6 UJ AP 5870

MANGANESE 406 170 0.67 U 15.1

MERCURY 0.05 UJ AP 0.1 UJ AP 0.05 UJ AP 0.04 UJ AP

NICKEL 2.2 J P 4.2 J P 0.24 U 0.24 U

POTASSIUM 2920 2930 95 U 20600

SELENIUM 3.03 U 3.03 U 3.03 U 3.03 UJ C

SILVER 0.79 U 0.79 U 0.79 U 0.79 U

SODIUM 52700 60100 33 UJ AP 53400

THALLIUM 0.1 UJ C 0.63 UJ ACP 0.1 UJ C 0.1 UJ C

VANADIUM 5.12 U 5.12 U 5.12 U 6.8 J P

ZINC 6.7 J P 36.7 1.73 U 1.73 U

1 of 4 8/6/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW102-062909 WGL-GW-MW103-062909 WGL-GW-MW2-063009 WGL-GW-MW3-062909

SOG: SC3624 LAB 10 SC3624-008 SC3624-006 SC3624-010 SC3624-004

FRACTION: M SAMP DATE 6/29/2009 6/29/2009 6/30/2009 6/29/2009

MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

ALUMINUM 82.7 J P 141 J P 108 J P 47.3 J P

ANTIMONY 0.54 UJ AP 0.15 U 0.17 UJ AP 0.15 U

ARSENIC 1.9 J P 2.1 J P 2.1 J P 1.5 U

BARIUM 189 135 94.6 32.9

BERYLLIUM 0.12 UJ AP 0.05 U 0.23 UJ AP 0.11 UJ AP

CADMIUM 0.1 UJ AP 0.05 U 0.45 UJ AP 0.08 UJ AP

CALCIUM 37000 47800 23900 13200

CHROMIUM 0.46 J P 0.52 J P 0.44 U 3.3 J P

COBALT 0.27 U 0.27 U 0.27 U 0.27 U

COPPER 0.95 UJ AP 0.7 U 0.7 U 0.7 U

IRON 12.6 UJ AP 54.6 UJ AP 78.2 J P 44.2 UJ AP

LEAD 1.5 J P 1.02 U 1.02 U 1 J P

MAGNESIUM 8000 9780 4860 2660

MANGANESE 64.3 662 481 9.9

MERCURY 0.05 UJ AP 0.04 UJ AP 0.06 UJ AP 0.04 UJ AP

NICKEL 0.24 U 2 UJ AP 2 UJ AP 0.62 UJ AP

POTASSIUM 5330 5380 5030 3960

SELENIUM 3.03 UJ C 3.03 UJ C 3.03 UJ C 3.03 UJ C

SILVER 0.79 U 0.79 U 0.79 U 0.79 U

SODIUM 27700 45800 172000 76300

THALLIUM 0.37 UJ ACP 0.1 UJ C 0.1 UJ C 0.1 UJ C

VANADIUM 5.12 U 5.12 U 5.12 U 5.12 U

ZINC 1.73 U 1.73 U 9.7 J P 3.2 J P
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PROJ_NO: 00864 NSAMPLE WGL-GW-MW38-063009 WGL-GW-MW39-063009 WGL-GW-MW4-063009 WGL-GW-MW40S-063009

SOG: SC3624 LAB 10 SC3624-014 SC3624-026 SC3624-012 SC3624-016
FRACTION: M SAMP DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009
MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT_SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
ALUMINUM 60.7 J P 342 679 213 J P
ANTIMONY 0.17 UJ AP 0.15 U 0.33 UJ AP 0.18 UJ AP
ARSENIC 1.8 J P 1.9 J P 3.8 J P 1.5 U

BARIUM 50.9 25 25.8 73.7

BERYLLIUM 0.44 UJ AP 0.09 UJ AP 0.28 UJ AP 0.55 UJ AP

CADMIUM 0.2 UJ AP 0.05 U 0.22 UJ AP 0.37 UJ AP

CALCIUM 6150 8990 13000 17600

CHROMIUM 0.44 U 1.5 J P 3.1 J P 1.8 J P

COBALT 1.9 J P 0.73 UJ AP 2.4 J P 3 J P

COPPER 0.7 U 1.3 UJ AP 7 UJ AP 12.1 J P

IRON 14.7 UJ AP 9790 4220 436

LEAD 1.02 U 1.2 J P 2.6 J P 1.02 U

MAGNESIUM 1200 1260 2640 3260

MANGANESE 117 356 41 168

MERCURY 0.04 UJ AP 0.06 UJ AP 0.03 UJ AP 0.08 UJ AP

NICKEL 2.1 UJ AP 0.64 UJ AP 2.4 J P 4.3 J P

POTASSIUM 1130 1550 2820 2910

SELENIUM 3.03 U 3.03 U 3.03 U 3.03 U

SILVER 0.79 U 0.79 U 0.79 U 0.79 U

SODIUM 34400 2780 56800 60000

THALLIUM 0.1 UJ C 0.1 UJ C 0.38 UJ ACP 0.1 UJ C

VANADIUM 5.12 U 5.12 U 14.6 J P 5.12 U

ZINC 28.6 17.5 J P 22.7 J P 36.2
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PROJ_NO: 00864 NSAMPlE WGl-GW-MW48D-063009 WGl-GW-MW48D2-063009 WGl-GW-RB01-070109
SOG: SC3624 LAB ID SC3624-020 SC3624-024 SC3624-030
FRACTION: M SAMP DATE 6/30/2009 6/30/2009 7/112009
MEDIA: WATER QC TYPE NM NM RB

UNITS UG/l UG/l UG/l
PCT SOLIDS 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD
ALUMINUM 286 J P 56.4 J P 12.5 U
ANTIMONY 0.15 U 0.15 U 0.15 U
ARSENIC 1.5 U 1.5 U 1.5 U
BARIUM 51.8 63.4 0.68 J P
BERYLLIUM 0.23 UJ AP 0.05 U 0.05 UJ N
CADMIUM 0.07 UJ AP 0.14 UJ AP 0.05 U
CALCIUM 12200 55800 6.84 U
CHROMIUM 1.4 J P 1.6 J P 0.54 J P
COBALT 2.8 J P 0.49 UJ AP 0.27 U

COPPER 8.7 J P 1.9 UJ AP 1.7 UJ AP

IRON 3790 2630 5.17 U

lEAD 1.02 U 1.02 U 1.02 U

MAGNESIUM 3500 9480 19.3 UJ AP

MANGANESE 446 2180 0.67 U

MERCURY 0.06 UJ AP 0.06 UJ AP 0.06 UJ AP

NICKEL 2.3 J P 0.66 UJ AP 0.24 U

POTASSIUM 2980 5400 95 U

SELENIUM 3.03 U 3.03 U 3.03 U

SilVER 0.79 U 0.79 U 0.79 U

SODIUM 52900 45700 27.3 UJ AP

THALLIUM 0.1 UJ C 0.24 UJ ACP 0.1 UJ

VANADIUM 5.12 U 5.12 U 5.12 U

ZINC 6.7 J P 1.73 U 1.73 U
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TETRATECH INTERNAL CORRESPONDENCE

C-NAVY-06-09-3188W

Date:

To:

June 16, 2009

Phoebe Call (w/o enc.)

c: File G00864-4.1 0 (w/enc.-original)
D. Seiken (w/o enc.)

From: Jennifer Cardinal (no copy) ~ ( fe )
Subject: Tier II Organic Data Validation, SDG SC2369

Katahdin Analytical
CTO 407, West Gate Landfill, NAS South Weymouth, Weymouth, MA

PCB:
3/Sediments/

3/Soils/

WGL-SD-PCB02-0006
WGL-SD-PCB05-00006

WGL-SO-PCB01-0006
WGL-SO-PCBDUP01

WGL-SD-PCB03-0006

WGL-SO-PCB04-0006

(Field Duplicate Pair:
WGL-SO-PCB01-0006/WGL-SO-PCBDUP01 )

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the polychlorinated biphenyls (PCB)
analytical data for the sediment and soil samples in this SDG. The samples were collected at the West
Gate Landfill site at NAS South Weymouth in Weymouth, Massachusetts on May 12, 2009. Sample
collection and analysis were performed according to the requirements of the Pre-Design Investigation
Quality Assurance Project Plan, West Gate Landfill, dated February 2009.

The PCB analysis was performed according to USEPA SW-846 Method 8082. The PCB validation was
performed in accordance with the Region I, EPA-NE Data Validation Functional Guidelines for Evaluating
Organic Analyses, Part III, February 2004.

The sample results, validation qualifiers (VOL), and qualifier codes (OLCD) are presented in the enclosed
data summary tables. A list of the qualifier codes, which provide the reasons for the validation qualifiers,
is enclosed.

The data were evaluated based on the following parameters:

*
*

*

*
*
*

•
•
•
•
•
•
•
•
•

Data Completeness
Preservation and Technical Holding Times
Initial and Continuing Calibrations
Blanks
Surrogate Compounds
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample/Laboratory Control Sample Duplicate
Field Duplicates
Analyte Identification/Quantitation
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•
•

*

Percent Solids
Reporting Limits

All criteria were met for this parameter.

Initial and Continuing Calibrations

The following table summarizes the Aroclors that failed to meet the continuing calibration (CC) criterion of
%D <25:

Compound %D %D Action Affected Sample
Column 1 Column 2 (+) NDs

Aroclor-1260 Criteria -30.88
J result reported from

WGL-SD-PCB02-0006
met Col. 2

The %D was outside of the QC limits for Aroclor-1260; therefore, the project accuracy goals may be
impacted. The positive result in sample WGL-SD-PCB02-0006 is usable as an estimated value.

Surrogate Compounds

The following samples had surrogate spike recoveries outside of the statistically derived laboratory
recovery limits.

Sample DCB % Recovery DCB % Recovery QC Limits Action
Column 1 Column 2 (+) I NDs

WGL-SD-PCB05-0006 245 Criteria Met 60-125 J I

The surrogate decachlorobiphenyl (DCB) recovered above the upper QC limit on Column 1 for sample
WGL-SD-PCB05-0006; therefore, the project accuracy goals may be impacted. The positive Aroclor
1260 result reported from Column 1 is qualified as estimated in sample WGL-SD-PCB05-0006 and the
affected result is usable as an estimated value which may be biased high.

Matrix Spike/Matrix Spike Duplicate

The following table summarizes the PCB Aroclor matrix spiking recoveries that did not meet the statistically
derived laboratory QC limits in the matrix spike and matrix spike duplicate (MS/MSD) analysis and the
qualifications applied to sample WGL-SD-PCB05-0006:

MS/MSD QC Limits Action
Aroclor

%Recovery %Recovery (+) ND

Aroclor-1260 176/254 60-130 J

The MS/MSD recovery criteria were not met for Aroclor-1260; therefore, the project accuracy goals may
be impacted. The positive Aroclor-1260 result in sample WGL-SD-PCB05-0006 is usable as an
estimated value which may be biased high.
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Reporting Limits

All project action limits were achieved for the soil samples.

Sample WGL-SO-PCB04-0006 was analyzed at dilution since the undiluted sample exceeded the
calibration range for Aroclor-1248 and Aroclor-1260, and the pattern was "too busy" to distinguish the
peaks. Although the project quantitation limits were elevated due to dilution, the project action limits were
achieved.

All project action limits were achieved for the sediment samples with the following exception. Aroclor
project action limits were not achieved for sample WGL-SD-PCB03-0006 due to the high moisture content
of the sample; however, the high concentration of Aroclor 1260, in this sample, indicates that the analysis
is acceptable.

Data Usability Assessment

The data usability assessment was performed to determine if the data met the project data quality
objectives for acceptable accuracy, precision, sensitivity, and completeness; and to determine and define
the impact of the exceeded quality control indicators on the technical usability of the data. Please refer to
the specific sections in the above validation report for further details.

The project goals with respect to accuracy were met for the PCBs data set with the following exceptions.
Aroclor-1260 was qualified as estimated in sample WGL-SD-PCB02-0006 due to instrument calibration
variability. The positive Aroclor-1260 result was qualified as estimated in sample WGL-SD-PCB05-0006
due to a high surrogate recovery; the affected result may be biased high. The positive Aroclor-1260 result
in sample WGL-SD-PCB05-0006 was qualified as estimated due to high MS/MSD recoveries; the affected
result may be biased high. Although specific QC criteria were not met in these instances, the affected
positive and non-detected results are usable as estimated values and estimated quantitation limits which
may have a minor impact on data usability.

The project goals with respect to sensitivity were met for the PCBs data set with the following exceptions.
Aroclor project action limits were not achieved for sample WGL-SD-PCB03-0006 due to the high moisture
content of the sample; however, the high concentration of Aroclor 1260 in this sample, indicates that the
analysis is acceptable.

The project goals with respect to precision and completeness were met for the PCBs data set. Data
usability was not impacted with regards to precision and completeness.

Tables:

Enclosures:

Data Validation Qualifiers and Codes
Data Summary Tables

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as ND but is not usable

Qualifier Codes:

A Lab Blank Contamination

B = Field Blank Contamination

C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

C01 GC/MS Tuning Noncompliance

D MS/MSD Recovery Noncompliance

E = LCS/LCSD Recovery Noncompliance

F Lab Duplicate Imprecision

G Field Duplicate Imprecision

H Holding Time Exceedance

I ICP Serial Dilution Noncompliance

J = GFAA PDS - GFAA MSA's r < 0.995

K ICP Interference - includes ICS % R Noncompliance

L Instrument Calibration Range Exceedance

M = Sample Preservation Noncompliance

N Internal Standard Noncompliance

N01 = Internal Standard Recovery Noncompliance Dioxins

N02 Recovery Standard Noncompliance Dioxins

N03 Clean-up Standard Noncompliance Dioxins

o Poor Instrument Performance (e.g. base-line drifting)

P Uncertainty near detection limit « 2 x IDL for inorganics and <CRQL for organics)

Q = Other problems (can encompass a number of issues; e.g. chromatography, interferences, etc.)

R = Surrogates Recovery Noncompliance

S = Pesticide/PCB Resolution

T % Breakdown Noncompliance for DDT and Endrin

U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC

V = Non-linear calibrations; correlation coefficient r < 0.995

W EMPC result

X Signal to noise response drop
Y = Percent solids <30%
Z Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 00864 NSAMPLE WGL-SD-PCB02-0006 WGL-SD-PCB03-0006 WGL-SD-PCB05-0006 WGL-SO-PCB01-0006

SDG: SC2369 LAB ID SC2369-3 SC2369-4 SC2369-6 SC2369-1

FRACTION: PEST/PCB SAMP DATE 5/12/2009 5/12/2009 5/12/2009 5/12/2009
MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 57.0 22.0 55.0 81.3

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

AROCLOR-1016 30 U 77 U 31 U 21 U

AROCLOR-1221 30 U 77 U 31 U 21 U

AROCLOR-1232 30 U 77 U 31 U 21 U

AROCLOR-1242 30 U 77 U 31 U 21 U

AROCLOR-1248 30 U 180 31 U 21 U

AROCLOR-1254 30 U 77 U 31 U 21 U

AROCLOR-1260 420 J C 12000 700 J DR 370

1 of 2 6/16/2009



PROJ_NO: 00864 NSAMPLE WGL-SO-PCB04-0006DL WGL-SO-PCBDUP01

SDG: SC2369 LAB_ID SC2369-5DL SC2369-2

FRACTION: PEST/PCB SAMP DATE 5/12/2009 5/12/2009

MEDIA: SEDIMENT QC_TYPE NM FD

UNITS UG/KG UG/KG

PCT_SOLIDS 65.1 83.4

DUP OF WGL-SO-PCB01-0006

PARAMETER RESULT VQL QLCD RESULT VQL QLCD

AROCLOR-1016 260 U 20 U

AROCLOR-1221 260 U 20 U

AROCLOR-1232 260 U 20 U

AROCLOR-1242 260 U 20 U

AROCLOR-1248 8300 20 U

AROCLOR-1254 . 260 U 20 U

AROCLOR-1260 5800 310
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INTERNAL CORRESPONDENCE

C-NAVY-06-09-3206W

Phoebe Call (w/o enc.) i ~

JennHer Cardinal (no copy) l ~ )
Tier II Organic Data Validation, S G SC2728
Katahdin Analytical
CTO 407, West Gate landfill, NAS South Weymouth, Weymouth, MA

Date:

To:

From:

Subject:

June 25, 2009 c: File G00864-4.1 0 (w/enc.-original)
D. Seiken (w/o enc.)

VOC/SVOC/PCBITPH:
1/Soil/ WGl-SO-TP112-0406

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the volatile organic compound
(VOC), semivolatile organic compound (SVOC), polychlorinated biphenyls (PCB), and extractable total
petroleum hydrocarbon (TPH) analytical data for the soil sample in this SDG. The sample was collected
at the West Gate landfill site at NAS South Weymouth in Weymouth, Massachusetts on May 28,2009.
Sample collection and analysis were performed according to the requirements of the Pre-Design
Investigation Quality Assurance Project Plan. West Gate landfill, dated February 2009.

The VOC and SVOC analyses were performed according to USEPA SW-846 Methods 8260B and 8270C,
respectively. The PCB analysis was performed according to USEPA SW-846 Method 8082. The TPH
analysis was performed according to USEPA SW-846 Method 8015. The TPH results includes the
hydrocarbons range C9-C36•

The VOC, SVOC, and TPH data validation was performed in accordance with the Region I EPA-NE Data
Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996. The PCB
validation was performed in accordance with the Region I, EPA-NE Data Validation Functional Guidelines
for Evaluating Organic Analyses, Part III, February 2004.

The sample results, validation qualifiers (VQl), and qualifier codes (QlCD) are presented in the enclosed
data summary tables. A list of the qualifier codes, which provide the reasons for the validation qualifiers,
is enclosed.

The data were evaluated based on the following parameters:

•
* •
* •

•
* •
* •

•
NA •

•

Data Completeness
Preservation and Technical Holding Times
GC/MS Instrument Performance Check (Tune)
Initial and Continuing Calibrations
Blanks
Surrogate Compounds
Internal Standards
Matrix Spike/Matrix Spike Duplicate
laboratory Control Sample/laboratory Control Sample Duplicate
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NA • Field Duplicates
* • Analyte IdentificationiQuantitation
* • Percent Solids
* • Reporting Limits

* All criteria were met for this parameter.
NA Not applicable for this SDG.

Data Completeness

Although the chain of custody lists the analyses for this SDG as SVOCs, EPH, VOCs, and VPH; the
laboratory noted that the analyses should be VOCs, SVOCs, PCBs, and TPH per a conversation with D.
Seiken (TtNUS) on May 29,2009.

TPH

The laboratory compared the chromatogram of sample WGL-SO-TP112-0406 to the standard
chromatograms from an initial calibration as requested by TtNUS. The initial calibration consists of the
following petroleum products: Gasoline, JP-A, JP-4, JP-5, JP-8, Kerosene, Mineral Spirits, Stoddard
Solvent, Naphtha, Fuel Oil #1, Fuel Oil #2, Fuel Oil #4, Fuel Oil #6, Weathered Gasoline, Weathered
Kerosene, Weathered Fuel Oil #2, and various grades of Motor Oil. The chromatography of the sample
does not match or resemble the chromatography of any of the petroleum product standards analyzed
during the initial calibration. The sample chromatogram does elute within the retention time window of
Fuel Oil #6.

On June 17, 2009 the laboratory explained that the TPH initial calibration verification is provided as a
Form 7 on page 6000031.

On June 18, 2009 the laboratory resubmitted the initial calibration Form 8 and the logbook pages for the
calibration since they were incorrect or missing from the original data package.

Initial and Continuing Calibrations

Volatiles

The following table summarizes the volatile compounds that failed to meet the initial calibration verification
criterion of 75% < %Rec. < 125%:

Compound %Rec Action Affected Sample
(+) NDs

Acetone 65.73 J WGL-SO-TP112-0406(RA)
Methyl acetate 61.28 UJ

Although the recoveries were outside of the QC limits for acetone and methyl acetate, the project accuracy
goals are not impacted since there are no regulatory limits established for the volatile compounds for the
sample in this SDG. The positive and non-detected acetone and methyl acetate results in sample WGL-SO
TP112-0406(RA) are usable as estimated values and estimated quantitation limits.



Memo to Phoebe Call
June 25, 2009
Page 3

Semivolatiles

The following table summarizes the semivolatile compounds that failed to meet the initial calibration criterion
of %RSO <30 or the continuing calibration criterion of %0 <25%:

Compound %RSOor%O Action Affected Sample
(+) NOs

Benzaldehyde 43.57 UJ
4-Nitrophenol 33.04 UJ WGL-SO-TP112-0406

2,4-0initrophenol 45.82 UJ
Pentachlorophenol 38.98 UJ

Although the %0 and %RSO were outside of the ac limits for benzaldehyde, 4-nitrophenol, 2,4
dinitrophenol, and pentachlorophenol, the project accuracy goals are not impacted since there are no
regulatory limits established for the semivolatile compounds for the sample in this SOG. The non-detected
benzaldehyde, 4-nitrophenol, 2,4-dinitrophenol, and pentachlorophenol results in sample WGL-SO-TP112
0406 are usable as estimated quantitation limits.

The following table summarizes the semivolatile compound that failed to meet the initial calibration
verification criterion of 75% < %Rec. < 125%:

Compound %Rec Action Affected Sample
(+) NOs

Benzaldehyde 26.63 UJ WGL-SO-TP112-0406

Although the recovery was outside of the ac limits for benzaldehyde, the project accuracy goals are not
impacted since there are no regulatory limits established for the semivolatile compounds for the sample in
this SOG. The non-detected benzaldehyde result in sample WGL-SO-TP112-0406 is usable as an
estimated quantitation limit.

Internal Standards

Volatiles

The following table summarizes the volatile internal standards that failed to meet the acceptance criteria:

Internal Standard IS Area Acceptable Action Affected Sample
Range (+) NOs

Chlorobenzene-d5 338098 358394-143357 J UJ WGL-SO-TP112-0406(RA)
1,4-0ichlorobenzene-d4 82226 194026-7761 02

The internal standard areas of chlorobenzene-d5 and 1,4-dichlorobenzene-d4 failed to meet the
acceptable range for sample WGL-SO-TP112-0406(RA). All positive and non-detected results for the
associated compounds are estimated (J, UJ) in the affected sample due to poor internal standard
performance.
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The target compounds associated with chlorobenzene-d5 are tetrachloroethene, dibromochloromethane,
chlorobenzene, ethylbenzene, total xylenes, bromoform, styrene, and 2-hexanone. The target
compounds associated with 1,4-dichlorobenzene-d4 are 1,1 ,2,2-tetrachloroethane, isopropylbenzene, 1,3
dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichlorobenzene, 1,2-dibromo-3-chloropropane, and 1,2,4
trichlorobenzene.

Although the ac criteria were not met for the internal standard areas of chlorobenzene-d5 and 1,4
dichlorobenzene-d4 for sample WGL-SO-TP112-0406(RA); the project accuracy goals are not impacted
since there are no regulatory limits established for the volatile compounds for the sample in this SDG.
The positive and non-detected results in the affected sample are usable as estimated values and
estimated quantitation limits.

Laboratory Control Sample/Laboratory Control Sample Duplicates

Semivolatiles

The following table summarizes the semivolatile compounds that failed to meet the laboratory-derived
laboratory control sample/duplicate (LCS/LCSD) recovery limits:

Compound %Rec. %Rec. Action
Affected Samplesac Limits (+) NDs

2-Methvlphenol 58 60-99 UJ
Hexachloroethane 57 59-90 UJ
2,4-Dichlorophenol 61 63-102 UJ

Hexachlorobutadiene 56 59-90 UJ
2-Chloronaphthalene 52,55 68-102 UJ WGL-SO-TP112-0406

4-Bromophenyl-
64 67-119 UJphenylether

Hexachlorobenzene 64 65-112 UJ
Benzo(a)anthrancene 64 65-111 UJ

Although the LCS/LCSD recovery criteria were not met for the compounds listed above, the project
accuracy goals are not impacted since there are no regulatory limits established for the volatile
compounds for the sample in this SDG. The affected non-detected results in sample WGL-SO-TP112
0406 are usable as estimated quantitation limits which may be biased low.

PCB

The following table summarizes the Aroclor that failed to meet the laboratory-derived LCS/LCSD recovery
limits:

Compound %Rec.
%Rec. Action Affected Samplesac Limits (+) NDs

Aroclor-1016 70 75-122 UJ WGL-SO-TP112-0406
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Although the LCS/LCSD recovery criteria were not met for Aroclor-1 016, the project accuracy goals are
not impacted since the project action limit for Aroclor-1 016 is much larger than the non-detected value in
the affected sample. The affected non-detected result in sample WGL-SO-TP112-0406 is usable as an
estimated quantitation limit which may be biased low.

Reporting Limits

The sample in this SDG was unplanned and, therefore, no regulatory limits were established for this
sample. The PCB regulatory limits established for other soil samples from West Gate Landfill are applied
to the sample in this SDG. The laboratory's reporting limits met these project quantitation limits and
project action limits.

Data Usability Assessment

The data usability assessment was performed to determine if the data met the project data quality
objectives for acceptable accuracy, precision, sensitivity, and completeness; and to determine and define
the impact of the exceeded quality control indicators on the technical usability of the data. Please refer to
the specific sections in the above validation report for further details.

Volatiles

The project goals with respect to accuracy were met for the volatiles data set. Acetone and methyl
acetate were qualified as estimated due to low initial calibration verification recoveries; the affected results
may be biased low. Several compounds were qualified as estimated in sample WGL-SO-TP112-0406(RA)
due to poor internal standard performance. Although specific ac criteria were not met in these instances,
data usability is not impacted and the affected positive and non-detected results are usable as estimated
values and estimated quantitation limits.

The project goals with respect to precision and completeness were met for the volatiles data set. Data
usability was not impacted with regards to precision and completeness.

The project goals with respect to sensitivity could not be evaluated for the volatiles data set.

Semivolatiles

The project goals with respect to accuracy were met for the semivolatiles data set. Benzaldehyde, 4
nitrophenol, 2,4-dinitrophenol, and pentachlorophenol were qualified as estimated due to instrument
calibration variability. Benzaldehyde was qualified as estimated due to a low initial calibration verification
recovery; the affected result may be biased low. Several compounds were qualified as estimated in
sample WGL-SO-TP112-0406 due to low LCS/LCSD recoveries; the affected results may be biased low.
Although specific ac criteria were not met in these instances, data usability is not impacted and the
affected non-detected results are usable as estimated quantitation limits.

The project goals with respect to precision and completeness were met for the semivolatiles data set.
Data usability was not impacted with regards to precision and completeness.

The project goals with respect to sensitivity could not be evaluated for the semivolatiles data set.
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PCB

The project goals with respect to accuracy were met for the PCB data set. Aroclor-1 016 was qualified as
estimated in sample WGL-SO-TP112-0406 due a low LCS recovery; the affected result may be biased
low. Although specific QC criteria were not met in this instance, data usability is not impacted and the
affected non-detected result is usable as an estimated quantitation limit.

The project goals with respect to precision, sensitivity, and completeness were met for the PCB data set.
Data usability was not impacted with regards to precision, sensitivity, and completeness.

TPH

The project goals with respect to accuracy, precision, sensitivity, and completeness were met for the TPH
data set. Data usability was not impacted with regards to accuracy, precision, sensitivity, and
completeness.

Tables:

Enclosures:

Data Validation Qualifiers and Codes
Data Summary Tables

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A = Lab Blank Contamination

B = Field Blank Contamination

C = Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

C01 = GC/MS Tuning Noncompliance

D = MS/MSD Recovery Noncompliance

E = LCSILCSD Recovery Noncompliance

F = Lab Duplicate Imprecision

G = Field Duplicate Imprecision

H = Holding Time Exceedance

I = ICP Serial Dilution Noncompliance

J = GFAA PDS • GFAA MSA's r < 0.995

K = ICP Interference - includes ICS % R Noncompliance

L = Instrument Calibration Range Exceedance

M = Sample Preservation Noncompliance

N = Internal Standard Noncompliance

N01 = Internal Standard Recovery Noncompliance Dioxins

N02 = Recovery Standard Noncompliance Dioxins

N03 = Clean-up Standard Noncompliance Dioxins

o = Poor Instrument Performance (e.g. base-line drifting)

P = Uncertainty near detection limit « 2 x IDL for inorganics and <CROL for organics)

o = Other problems (can encompass a number of issues; e.g. chromatography,interferences, etc.)

R = Surrogates Recovery Noncompliance

S = PesticidelPCB Resolution

T = % Breakdown Noncompliance for DDT and Endrin

U = % Difference between columns/detectors >25% for positive results determined via GCIHPLC

V = Non-linear calibrations; correlation coefficient r < 0.995

W = EMPC result

X = Signal to noise response drop
Y = Percent solids <30%
Z = Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 00864 NSAMPLE WGL-SO-TP112-0406-A

SOG: SC2728 LAB ID SC2728-1RA

FRACTION: OV SAMP DATE 5/28/2009

MEDIA: SOIL OC_TYPE NM

UNITS UG/KG

PCT SOLIDS 72.4

DUP OF

PARAMETER RESULT VOL OLCD

1,1,1-TRICHLOROETHANE 7U

1,1,2,2-TETRACHLOROETHANE 7 UJ N

1,1,2-TRICHLOROETHANE 7 U

1,1-DICHLOROETHANE 7 U

1,1-DICHLOROETHENE 7 U

1,2,4-TRICHLOROBENZENE 7 UJ N

1,2-DIBROMO-3-CHLOROPROPANE 7 UJ N

1,2-DIBROMOETHANE 7 U

1,2-DICHLOROBENZENE 7 UJ N

1,2-DICHLOROETHANE 7 U

1,2-DICHLOROPROPANE 7 U

1,3-DICHLOROBENZENE 7 UJ N

1A-DICHLOROBENZENE 7 UJ N

2-BUTANONE 59
2-HEXANONE 33 UJ N

4-METHYL-2-PENTANONE 33 U

ACETONE 610 J C

BENZENE 3 J P

BROMODICHLOROMETHANE 7 U

BROMOFORM 7 UJ N

BROMOMETHANE 7 U

CARBON DISULFIDE 7 U

CARBON TETRACHLORIDE 7 U

CHLOROBENZENE 7 UJ N

CHLORODIBROMOMETHANE 7 UJ N

CHLOROETHANE 7U

CHLOROFORM 7U

CHLOROMETHANE 7U

CIS-1,2-DICHLOROETHENE 7U

CIS-1,3-DICHLOROPROPENE 7U

CYCLOHEXANE 7 U

DICHLORODIFLUOROMETHANE 7U

ETHYLBENZENE 3 J NP

ISOPROPYLBENZENE 10 J N

M+P-XYLENES 12 J P

1 of 2 6/25/2009



PROJ_NO: 00864 NSAMPLE WGL-SO-TP112-0406-A

SOG: SC2728 LAB_ID SC2728-1RA

FRACTION: OV SAMP_DATE 5/28/2009

MEDIA: SOIL OC TYPE NM

UNITS UG/KG

PCT SOLIDS 72.4

DUP_OF

PARAMETER RESULT VOL OLCD

METHYL ACETATE 7 UJ C

METHYLCYCLOHEXANE 6 J P

METHYLTERT-BUTYLETHER 7 U

METHYLENE CHLORIDE 54
O-XYLENE 22

STYRENE 7 UJ N

TETRACHLOROETHENE 7 UJ N

TOLUENE 5 J P

TOTAL XYLENES 34 J N

TRANS-1.2-DICHLOROETHENE 7 U

TRANS-1.3-DICHLOROPROPENE 7 U

TRICHLOROETHENE 7 U

TRICHLOROFLUOROMETHANE 7 U

VINYL CHLORIDE 7 U

2of2 6/25/2009



PROJ_NO: 00864 NSAMPLE WGL-SO-TP112-0406

SOG: SC2728 LAB ID SC2728-1

FRACTION: OS SAMP DATE 5/28/2009

MEDIA: SOIL QC_TYPE NM

UNITS UG/KG

PCT_SOLIDS 72.4

DUP OF

PARAMETER RESULT VQL QLCD

1,1-BIPHENYL 460 U

1,4-DIOXANE 460 U

2,4,5-TRICHLOROPHENOL 1100 U

2,4,6-TRICHLOROPHENOL 460 U

2,4-DICHLOROPHENOL 460 UJ E

2,4-DIMETHYLPHENOL 460 U

2,4-DINITROPHENOL 1100 UJ C

2,4-DINITROTOLUENE 460 U

2,6-DINITROTOLUENE 460 U

2-CHLORONAPHTHALENE 460 UJ E

2-CHLOROPHENOL 460 U

2-METHYLNAPHTHALENE 460 U

2-METHYLPHENOL 460 UJ E

2-NITROANILINE 1100 U

2-NITROPHENOL 460 U

3&4-METHYLPHENOL 460 U

3,3'-DICHLOROBENZIDINE 460 U

3-NITROANILINE 1100 U

4,6-DINITRO-2-METHYLPHENOL 1100 U

4-BROMOPHENYL PHENYL ETHER 460 UJ E

4-CHLORO-3-METHYLPHENOL 460 U

4-CHLOROANILINE 460 U

~CHLOROPHENYLPHENYLETHER 460 U

4-NITROANILINE 1100 U

4-NITROPHENOL 1100 UJ C

ACENAPHTHENE 460 U

ACENAPHTHYLENE 460 U

ACETOPHENONE 460 U

ANTHRACENE 460 U

ATRAZINE 460 U

BENZALDEHYDE 460 UJ C

BENZO(A)ANTHRACENE 460 UJ E

BENZO(A)PYRENE 460 U

BENZO(B)FLUORANTHENE 460 U

BENZO(G,H,I)PERYLENE 460 U

1 of 2 6/25/2009



PROJ_NO: 00864 NSAMPLE WGL-SO-TP112-0406

SDG: SC2728 LAB_I0 SC2728-1

FRACTION: OS SAMP DATE 5/28/2009

MEDIA: SOIL OC_TYPE NM

UNITS UG/KG

PCT SOLIDS 72.4

DUP OF

PARAMETER RESULT VOL OLCD

BENZO(K)FLUORANTHENE 460 U

BIS(2-CHLOROETHOXY)METHANE 460 U

BIS(2-CHLOROETHYL)ETHER 460 U

BIS(2-CHLOROISOPROPYL)ETHER 460 U

BIS(2-ETHYLHEXYL)PHTHALATE 460 U

BUTYL BENZYL PHTHALATE 460 U

CAPROLACTAM 460 U

CARBAZOLE 460 U

CHRYSENE 460 U

DIBENZO(A,H)ANTHRACENE 460 U

DIBENZOFURAN 460 U

DIETHYL PHTHALATE 460 U

DIMETHYL PHTHALATE 460 U

DI-N-BUTYL PHTHALATE 460 U

DI-N-OCTYL PHTHALATE 460 U

FLUORANTHENE 460 U

FLUORENE 460 U

HEXACHLOROBENZENE 460 UJ E

HEXACHLOROBUTADIENE 460 UJ E

HEXACHLOROCYCLOPENTADIENE 460 U

HEXACHLOROETHANE 460 UJ E

INDENO(1,2,3-CD)PYRENE 460 U

ISOPHORONE 460 U

NAPHTHALENE 460 U

NITROBENZENE 460 U

N-NITROSO-DI-N-PROPYLAMINE 460 U

N-NITROSODIPHENYLAMINE 460 U

PENTACHLOROPHENOL 1100 UJ C

PHENANTHRENE 460 U

PHENOL 460 U

PYRENE 460 U

20f2 6/25/2009



PROJ_NO: 00864 NSAMPLE WGL-SO-TP112-0406

SOG: SC2728 LAB_ID SC2728-1

FRACTION: PEST/PCB SAMP DATE 5/28/2009

MEDIA: SOIL QC TYPE NM

UNITS UG/KG

PCT SOLIDS 72.4

DUP OF

PARAMETER RESULT VQL QLCD

AROCLOR-1016 23 UJ E

AROCLOR-1221 23 U

AROCLOR-1232 23 U

AROCLOR-1242 23 U

AROCLOR-1248 23 U

AROCLOR-1254 23 U

AROCLOR-1260 23 U

1 of 1 6/25/2009



PROJ_NO: 00864 NSAMPlE WGl-SO-TP112-0406

SDG: SC2728 LAB 10 SC2728-1DL2

FRACTION: PET SAMP DATE 5/28/2009

MEDIA: SOil OC TYPE NM

UNITS UG/KG

PCT_SOLIDS 72.4

DUP OF

PARAMETER RESULT IVOl IOlCD

TPH (C09-C36) 5901 I

1 of 1 6/25/2009



TETRATECH
INTERNAL CORRESPONDENCE

C-NAVY-06-09-3252W

Phoebe Call (w/o enc.)

Paula DiMatiei (no copy) ~C0')
Tier II Organic Data Validation, SDG SC3122
Katahdin Analytical Services, Inc.
CTO 407, West Gate Landfill, NAS South Weymouth, Weymouth, MA

Date:

To:

From:

Subject:

July 30, 2009

VOC/SVOC/PAH/Pesticides/PCB:
12/Sedimentsl WGL-SD-DUP01-061109

WGL-SD-SD101-000.6
WGL-SD-SD103-000.6
WGL-SD-SD105-000.6
WGL-SD-SD107-000.6
WGL-SD-SD109-000.6
WGL-SD-SD111-000.6

c: File G00864-4.1 0 (w/enc.-original)
D. Seiken (w/o enc.)

WGL-SD-DUP02-061109
WGL-SD-SD102-000.6
WGL-SD-SD104-000.6
WGL-SD-SD106-000.6
WGL-SD-SD108-000.6
WGL-SD-SD110-000.6
WGL-SD-SD112-000.6

(Field Duplicates: WGL-SD-SD1 02-000.6/WGL-SD-DUP01-0611 09; and
WGL-SD-SD1 06-000.6/WGL-SD-DUP02-0611 09)

1/Rinsate blank

1/Field blank

VOC:
1/Trip blank

WGL-SD-RB01-061109

WGL-SD-FB01-061109

WGL-SD-TB01-061109

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the volatile (VOC), semivolatile
organic compounds (SVOCs), polynuclear aromatic hydrocarbons (PAH), pesticide, and polychlorinated
biphenyls (PCB) analytical data for the samples in this SDG. The samples were collected at the West
Gate Landfill site at NAS South Weymouth in Weymouth, Massachusetts on June 11, 2009. Sample
collection and analysis were performed according to the requirements of the Pre-Design Investigation
Quality Assurance Project Plan, West Gate Landfill, dated February 2009.

The VOC and SVOC analyses were performed according to USEPA SW-846 Methods 8260B and
8270C, respectively; and the PAH analysis according to USEPA SW-846 Method 8270C in the selective
ion monitoring (SIM) mode. The pesticides and PCB analyses were performed according to USEPA
SW-846 Methods 8081 and 8082, respectively.

The VOC, SVOC, and PAH data validation was performed in accordance with the Region I EPA-NE
Data Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996. The
pesticide and PCB validation was performed in accordance with the Region I, EPA-NE Data Validation
Functional Guidelines for Evaluating Organic Analyses, Part III, February 2004.



Memo to Phoebe Call
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The sample results, validation qualifiers (VOL), and qualifier codes (OLCD) are presented in the
enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the validation
qualifiers, is enclosed.

The data were evaluated based on the following parameters:

*
*

*

•
•
•
•
•
•
•
•
•
•
•
•
•

Data Completeness
Preservation and Technical Holding Times
GC/MS Instrument Performance Check (Tuning)
Initial and Continuing Calibrations
Blanks
Surrogate Compounds
Internal Standards
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample/Laboratory Control Sample Duplicate
Field Duplicates
Analyte Identification/Ouantitation
Percent Solids
Compound Ouantitation Limits

* All criteria were met for this parameter.

Data Completeness

The following information was requested and received from the laboratory:

• Revision of the case narrative to include the trip blank discrepancy.
• Revision of one ICV summary form for semivolatile analysis performed on 6/25/09.
• Correction of the semivolatile MS/MSD summary form.
• Clarification of the Form 1s provided for sample WGL-SD-SD107-000.6.

Initial and Continuing Calibrations

Volatiles

The following table summarizes the volatile compound that failed to meet the initial calibration verification
(ICV) recovery criterion of 75-125%:

Action
Compound %R

(+) NDs
Affected Sample

Acetone 137 J WGL-SD-RB01-061109

Although the ICV recovery was outside of the OC limits for acetone, the project accuracy goals were not
impacted since there is no regUlatory limit for acetone. The positive acetone result in this sample is usable
as an estimated value; which may be biased high.
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Semivolatiles

The following table summarizes the semivolatile compound that failed to meet the initial calibration (IC)
criterion of %RSO <30%:

Action
Compound %RSO

(+) NOs
Affected Samples

2,4-0initrophenol 37.4 UJ All sediments
Benzaldehyde 43.6 UJ

WGL-SO-RB01-061109, WGL-SO-FB01-0611 09
4-Nitrophenol 33.0 UJ

Although the %RSO method criterion was outside of the QC limits for 2,4-dinitrophenol, benzaldehyde and
4-nitrophenol, the project accuracy goals were not impacted since there are no regulatory limits
established for these compounds. The non-detected results for 2,4-dinitrophenol, benzaldehyde, and 4
nitrophenol in the affected samples are usable as estimated quantitation limits.

The following table summarizes the semivolatile compound that failed to meet the initial calibration
verification (ICV) recovery criterion of 75-125%:

Action
Compound %R

(+) NOs
Affected Sample

Benzaldehyde 27 UJ WGL-SO-RB01-061109, WGL-SO-FB01-0611 09
67 J

Acetophenone 59 UJ All sediments
3,3'-Oichlorobenzidine 49 UJ

Although the ICV recovery criteria were outside of the QC limits for the compounds listed above, the
project accuracy goals are not impacted since there are no regulatory limits established for these
compounds. The positive and non-detected results in the affected samples are usable as estimated
values and estimated quantitation limits.

The following table summarizes the semivolatile compounds that failed to meet the continuing calibration
(CC) criterion of %0 <25:

Compound %0
Action

Affected Samples
(+) NOs

67.8,
Benzaldehyde 30.6, J UJ All samples

50.4

2,4-0initrophenol 58.9 UJ

4,6-0initro-2-methylphenol 36.1 UJ WGL-SO-FB01-061109, WGL-SO-RB01-0611 09

Pentachlorophenol 41.1 UJ
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Compound

ctyl phthlalate

%0
Action

(+) NOs

UJ

Affected Samples

WGL-SO-FB01-0611 09, WGL-SO-RB01-0611 0

Although the %0 method criteria were outside of the QC limits for the compounds listed above, the project
accuracy goals are not impacted since there are no regulatory limits established for these compounds.
The positive and non-detected results in the affected samples are usable as estimated values and
estimated quantitation limits.

PAH

The following table summarizes the PAH compound that failed to meet the initial calibration verification
(ICV) recovery criterion of 75-125%:

Action
Compound %R

(+) NOs
Affected Sample

2-Methylnapthalene 215 J WGL-SO-RB01-0611 09, WGL-SO-FB01-0611 09

Although the ICV recovery was outside of the QC limits for 2-methylnapthalene, the project accuracy goals
were not impacted since there are no regulatory limits established for these compounds. The positive 2
methylnapthalene results in these samples are usable as estimated values which may be biased high.

The following table summarizes the PAH compounds that failed to meet the continuing calibration (CC)
criterion of %0 <25:

Action
Compound %0

(+) NOs
Affected Samples

WGL-SO-OUP01-0611 09, WGL-SO-OUP02-0611 09,
WGL-SO-S01 01-000.6, WGL-SO-S01 02-000.6,

2-Methylnaphthalene 25.7 J UJ
WGL-SO-S0103-000.6, WGL-SO-S01 04-000.6,
WGL-SO-S0105-000.6, WGL-SO-S01 06-000.6,
WGL-SO-S01 07-000.6, WGL-SO-S01 08-000.6,
WGL-SO-S011 0-000.6, WGL-SO-S0112-000.6

Although the %0 method criterion was outside of the QC limits for 2-methylnaphthalene, the project
accuracy goals were not impacted since there is no regulatory limit established for this compound. The
positive and non-detected results in the affected samples are usable as estimated values and estimated
quantitation limits.

Pesticides

The following table summarizes the pesticide compounds that failed to meet the continuing calibration
(CC) criterion of %0 <25:
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%0 %0 Action
Compound

Column 1 Column 2 (+) NOs
Affected Samples

delta-SHC
40.4 37.2

J UJ All sediment samples
44.4 42.8

Endosulfan sulfate 37.2
41.2

UJ All sediment samples
45.6

gamma-SHC 31.2 26.4 J UJ WGL-SO-OUP02-061109,

UJ
WGL-SO-S0105-000.6,

beta-SHC 32.8 28.4 J WGL-SO-S0107-000.6,
WGL-SO-S0108-000.6,
WGL-SO-S0109-000.6,

Aldrin 31.6 26.0 UJ WGL-SO-S0110-000.6,
WGL-SO-S0111-000.6,
WGL-SO-S0112-000.6

Although the %0 method criterion was outside of the QC limits for the compounds listed below, project
accuracy goals were not impacted for the following reasons: for gamma-SHC, the instrument calibration
variability is below the safety margin of greater than 100% allocated for this compound and, regulatory
limits are not established for delta-SHC, endosulfan sulfate, beta-SHC and aldrin. The positive and non
detected results in the affected samples are usable as estimated values and estimated quantitation limits.

PCB

The following table summarizes the Aroclors that failed to meet the continuing calibration (CC) criterion of
%0 <25:

Avg. %0 Avg. %0 Action
Compound

Column 1 Column 2 (+) NOs
Affected Samples

WGL-SO-OUP01-061109,
WGL-SO-OUP02-061109,

Aroclor-1016
68.0 44.6

UJ WGL-SO-S0101-000.6,
80.0 60.0 WGL-SO-S0102-000.6,

WGL-SO-S0103-000.6,
WGL-SO-S0104-000.6,
WGL-SO-S0106-000.6

76.0 56.5 WGL-SO-S0105-000.6,
Aroclor-1260

92.0 72.0
UJ WGL-SO-S0107-000.6,

WGL-SO-S0108-000.6,
WGL-SO-S0111-000.6

As specified in the method, Aroclors 1016 and 1260 were analyzed as the CCVs that bracketed all
samples since these Aroclors have peaks that are representative to all Aroclors. Therefore,
professional jUdgment was used to apply actions to all target Aroclors as a result of the significant
decrease in sensitivity exhibited by these CCVs.
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Although the %D method criterion was outside of the QC limits for Aroclor-1016 and Aroclor-1260, the
project accuracy goals were not impacted since the instrument calibration variability is below safety margin
of greater than 100% allocated for these compounds. The non-detected results in the affected samples
are usable as estimated quantitation limits.

Surrogate Compounds

Volatiles

The following samples had surrogate spike recoveries outside of the recovery QC limits:

Sample Surrogate % Recovery QC Limits Action
(+) NDs

WGl-SD-SD103-000.6 DBF 134 67-118
UJ

BFB 38 53-122

WGl-SD-DUP01-061109
DBF 137 67-118

J UJ
BFB 50 53-122

WGl-SD-SD102-000.6
DBF 121 67-118

J UJ
BFB 48 53-122
DBF 127 67-118

WGl-SD-SD101-000.6 TOl 68 71-102 J UJ
BFB 28 53-122
DBF 130 67-118

WGl-SD-SD104-000.6 TOl 63 71-102 J UJ
BFB 23 53-122
DBF 136 67-118

WGl-SD-SD106-000.6 TOl 67 71-102 J UJ
BFB 24 53-122
DBF 136 67-118

WGl-DUP02-061109 TOl 68 71-102 J UJ
BFB 24 53-122
DBF 143 67-118

WGl-SD-SD108-000.6 TOl 63 71-102 J UJ
BFB 24 53-122
DBF 140 67-118

WGl-SD-SD105-000.6 TOl 65 71-102 J UJ
BFB 24 53-122

WGl-SD-SD112-000.6
DBF 138 67-118

UJ
TOl 42 71-102

WGl-SD-SD109-000.6
DBF 131 67-118

J UJ
BFB 43 53-122

WGl-SD-SD107-000.6
DBF 133 67-118

J UJ
BFB 32 53-122

WGl-SD-SD110-000.6
DBF 138 67-118

J UJ
BFB 29 53-122

DBF-Dlbromofluoromethane TOl-toluene-ds BFB-Bromofluorobenzene



Memo to Phoebe Call
JUly 30, 2009
Page 7

Although the surrogate recovery QC criteria were not met for dibromofluoromethane (DBF), toluene-da
(TOL), and bromofluorobenzene (BFB), the project accuracy goals are not impacted since there are no
established regulatory limits for the target VOCs. The positive and non-detected results are usable as
estimated values and estimated quantitation limits. The bias is indeterminate due to the conflicting bias
of the high and low surrogate recoveries.

Semivolatiles

The following samples had surrogate spike recoveries outside of the recovery QC limits:

Sample Surrogate % Recovery QC Limits Action'
(+) NDs

WGL-SD-SD102-000.6 2FP 42 43-99 UJ
PHL 49 53-98

WGL-SD-SD101-000.6 PHL 52 53-98
UJ

TBP 35 44-111

WGL-SD-SD104-000.6 PHL 46 53-98
UJ

TBP 42 44-111

WGL-SD-SD106-000.6
2FP 42 43-99

UJ
PHL 46 53-98
2FP 38 43-99

WGL-SD-DUP02-061109 PHL 41 53-98 UJ
TBP 38 44-111
2FP 25 43-99
PHL 30 53-99

WGL-SD-SD108-000.6 NBZ 31 47-100 J UJ
FBP 39 49-114
TBP 29 44-111

WGL-SD-SD105-000.6
2FP 40 43-99

UJ
PHL 44 53-99
2FP 38 43-99

WGL-SD-SD112-000.6 PHL 39 53-98 UJ
TBP 42 44-111

WGL-SD-SD109-000.6
PHL 48 53-98

UJ
TBP 41 44-111
2FP 40 43-99

WGL-SD-SD111-000.6 PHL 44 53-98 UJ
TBP 40 44-111

2FP- 2-fluorophenol
TBP-2,4,6-Tribromophenol

PHL- phenol-d6 NBZ- n1trobenzene-ds FBP- 2-fluoroblphenyl

For sample WGL-SD-SD1 08-000.6, all compounds were qualified based on the noncompliant surrogate
recoveries. For the remaining samples listed in this table, only acid compounds required qualification
based on the surrogate recovery nonconformances.

.Although the surrogate recovery QC criteria were not met as for the samples listed above, the project
accuracy goals are not impacted since there are no regulatory limits for the affected target SVOCs.
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The positive and non-detected results in the affected samples are usable as estimated values and
estimated quantitationlimits which may be biased low.

PAH

The following samples had surrogate spike recoveries outside of the recovery QC limits:

Sample Surrogate % Recovery QC Limits Action
(+) Nus

WGL-SD-SD101-000.6 2MN 24 33-125 J UJ
FLO 33 53-136

WGL-SD-SD106-000.6 2MN 32 33-125
J UJFLO 49 53-136

WGL-SD-SD108-000.6 2MN 31 33-125
J UJFLO 36 53-136

2-MN: 2-methylnaphthalene FLO: fluorene-d lO

The surrogate recoveries QC criteria were not met for the samples listed above; therefore, the project
accuracy goals may be impacted. The positive and non-detected results in the affected samples are
usable as estimated values and estimated quantitation limits which may be biased low.

PCBs

The following samples had surrogate spike recoveries outside of the QC recovery limits:

Sample % Recoverv Action
DCB (column1) DCB (column 2) (+) NDs

WGL-SD-SD102-000.6 49 met UJ
WGL-SD-SD101-000.6 22 33 UJ

WGL-SD-DUP01-061109 29 36 UJ
WGL-SD-SD104-000.6 23 36 UJ
WGL-SD-SD106-000.6 18 33 UJ

WGL-SD-DUP02-061109 20 36 UJ
WGL-SD-SD107-000.6 met 0* UJ
WGL-SD-SD108-000.6 19 0* UJ
WGL-SD-SD105-000.6 0* 39 UJ
WGL-SD-SD112-000.6 10 0 R
WGL-SD-SD110-000.6 10 0 R
WGL-SD-SD109-000.6 6 0 R
WGL-SD-SD111-000.6 0** 0** UJ

QC Limits 59-124 59-124
*Matrix interferences noted; thus, professional judgment was used to estimate non-
detected results rather than reject.
** Professional judgment was used to estimate non-detected results rather than reject
since the high MS/MSD recoveries for this associated sample indicate a potential high
bias for these sample results.
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The non-detected PCB results in samples WGL-SD-SD109-000.6, WGL-SD-SD110-000.6, and WGL
SD-SD112-000.6 are not usable for project decisions as a result of the extremely low surrogate
recoveries «10%), results are rejected (UR).

The surrogate recoveries QC criteria were not met for the remainder samples listed in the above table;
therefore, the project accuracy goals may be impacted. The non-detected PCB results for the
remaining samples listed above are usable as estimated quantitation limits which may be biased low.

Internal Standards

Volatiles

The following table summarizes the volatile internal standards that failed to meet the QC acceptance
criteria:

Acceptable Action
Sample Internal Standard IS Area

Range (+) NDs

WGL-SD-SD103-000.6 1,4-dichlorobenzene-d4 46695 101446-405784 UJ

WGL-SD-DUP01-
1,4-dichlorobenzene-d4 66459 101446-405784 UJ

061109
WGL-SD-SD102-000.6 1,4-dichlorobenzene-d4 79791 98842-395368 UJ

WGL-SD-SD101-000.6
chlorobenzene-ds 146971 182439-729756 UJ

1,4-dichlorobenzene-d4 33047 98842-395368 R

WGL-SD-SD104-000.6
chlorobenzene-ds 109815 182439-729756 UJ

1,4-dichlorobenzene-d4 20157 98842-395368 R

WGL-SD-SD106-000.6
chlorobenzene-ds 120930 182439-729756 UJ

1,4-dichlorobenzene-d4 22151 98842-395368 R
WGL-SD-DUP02- chlorobenzene-ds 98876 182439-729756 UJ

061109 1,4-dichlorobenzene-d4 17391 98842-395368 R

WGL-SD-SD108-000.6
chlorobenzene-ds 120365 182439-729756 UJ

1,4-dichlorobenzene-d4 26654 98842-395368 R

WGL-SD-SD105-000.6
chlorobenzene-ds 133467 182439-729756 UJ

1,4-dichlorobenzene-d4 32101 98842-395368 R

WGL-SD-SD112-000.6
chlorobenzene-ds 160115 182439-729756 UJ

1,4-dichlorobenzene-d4 38923 98842-395368 R
WGL-SD-SD109-000.6 1,4-dichlorobenzene-d4 61490 98842-395368 UJ

WGL-SD-SD107-000.6
chlorobenzene-ds 173829 179816-719262 UJ

1,4-dichlorobenzene-d4 43859 102280-409118 UJ

WGL-SD-SD110-000.6
chlorobenzene-ds 145157 179816-719262 UJ

1,4-dichlorobenzene-d4 33085 102280-409118 R

The target compounds associated with chlorobenzene-ds are tetrachloroethene, 2-hexanone,
dibromochloromethane, chlorobenzene, ethylbenzene, m,p-xylenes, o-xylene, xylenes (total), styrene,
and bromoform. The target compounds associated with 1,4-dichlorobenzene-d4 are isopropylbenzene,
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1,1,2,2-tetrachloroethane, 1,3-dichlorobenzene, 1A-dichlorobenzene, 1,2-dichlorobenzene, 1,2
dibromo-3-chloropropane, and 1,2A-trichlorobenzene.

The non-detected results for the target compounds associated with the internal standard 1A
dichlorobenzene-d4 in samples WGL-SD-SD101-000.6, WGL-SD-SD104-000.6, WGL-SD-SD106
000.6, WGL-SD-DUP02-061109, WGL-SD-SD108-000.6, WGL-SD-SD105-000.6, WGL-SD-SD112
000.6, and WGL-SD-SD11 0-000.6 are not usable for project decisions due to the extremely low internal
standard areas (i.e., <20% of the associated continuing calibration standard area), these results are
rejected (UR).

Although the QC criteria were not met for the internal standard areas of chlorobenzene-ds and 1A
dichlorobenzene-d4 for the reminder samples listed in the table above, the project accuracy goals are
not impacted since there are no regulatory limits established for the affected target VQCs. The non
detected results for the target compounds associated with chlorobenzene-ds and 1A-dichlorobenzene
d4 in the remaining affected samples are usable as estimated quantitation limits.

Semivolati les

The following table summarizes the semivolatile internal standards that failed to meet the QC
acceptance criteria:

Acceptable Action
Sample Internal Standard IS Area

Range (+) NDs

WGL-SD-SD111-000.6 chrysene-d 12 422597 478716-1914862
J UJ

perylene-d12 228893 344481-1377924

WGL-SD-SD103-000.6
chrysene-d12 404372 437561-1750244

J UJ
perylene-d12 208785 301189-1204754

WGL-SD-SD102-000.6
chrysene-d12 315081 437561-1750244

J UJ
pervlene-d12 143358 301189-1204754

WGL-SD-SD101-000.6
chrysene-d12 173365 437561-1750244

J R
perylene-d12 98389 301189-1204754

WGL-SD-DUP01-061109
chrysene-d12 269697 437561-1750244

J UJ
perylene-d12 131611 301189-1204754

WGL-SD-SD104-000.6
chrysene-d12 431558 437561-1750244

J UJ
perylene-d12 222987 301189-1204754

WGL-SD-SD106-000.6
chrysene-d12 223043 437561-1750244

J UJ
perylene-d12 125888 301189-1204754

WGL-SD-DUP02-061109
chrysene-d12 305564 437561-1750244

J UJ
pervlene-d12 155070 301189-1204754

WGL-SD-SD107-000.6
chrysene-d12 300680 437561-1750244

J UJ
perylene-d12 162491 301189-1204754

WGL-SD-SD108-000.6
chrysene-d12 277707 437561-1750244 J UJ
perylene-d12 116474 301189-1204754 R

WGL-SD-SD105-000.6
chrysene-d12 388045 437561-1750244

J UJ
perylene-d12 254214 301189-1204754
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Acceptable Action
Sample Internal Standard IS Area Range (+) NOs

WGL-SO-S0112-000.6 chrysene-d12 264181 437561-1750244 J UJ
perylene-d12 182875 301189-1204754

WGL-SO-S0110-000.6
chrysene-d12 221423 437561-1750244 J UJ
perylene-d12 112319 301189-1204754 R

WGL-SO-SO109-000.6
chrysene-d12 209154 437561-1750244 J UJ
perylene-d12 90710 301189-1204754 R

The reported target compounds associated with chrysene-d12 are butylbenzylphthalate, 3,3'
dichlorobenzidine, and bis(2-ethylhexyl)phthalate. The reported target compound associated with
perylene-d12 is di-n-octyl phthalate.

The results for the target compounds associated with the internal standards chrysene-d12 and perylene
d12 in sample WGL-SO-S0101-000.6; and those associated with perylene-d12 in samples WGL-SO
S0108-000.6, WGL-SO-S011 0-000.6, and WGL-SO-S0109-000.6 are not usable for project decisions
due to the extremely low internal standard areas (i.e., <20% of the associated continuing calibration
standard area) these results are rejected (UR).

Although the QC criteria were not met for the internal standard areas of chrysene-d12 and perylene-d12

for the samples remainder samples listed in the above table, the project accuracy goals are not
impacted since there are no regulatory limits established for the affected target SVOCs. . The positive
and non-detected results for the target compounds associated with chrysene-d 12 and perylene-d12 in the
remaining affected samples are usable as estimated values and estimated quantitation limits.

PAH

The following table summarizes the PAH internal standard that failed to meet the QC acceptance
criteria:

Acceptable Action
Sample Internal Standard IS Area Range (+) NOs

: WGL-SO-S0112-000.6 perylene-d12 5095 7136-28542 J UJ

The target compounds associated with perylene-d12 are benzo(b)fluoroanthene, benzo(k)fluoroanthene,
benzo(a)pyrene, ideno(1 ,2,3-cd)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.

The QC acceptance criteria were not met for the internal standard area of perylene-d12 in sample WGL
SO-S0112-000.6; therefore, project accuracy goals may be impacted. The associated positive and
non-detected results in the affected sample are usable as estimated values and estimated quantitation
limits.
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Matrix Spike/Matrix Spike Duplicate

Volatiles

The majority of the matrix spike/matrix spike duplicate (MS/MSD) results for sample WGL-SD-SD111
000.6 recovered below the compound-specific recovery limits and/or exceeded the RPDs criteria.
Professional judgment was used to qualify all positive and non-detected results in this sample as
estimated (J and UJ, respectively).

Although the MS/MSD recoveries and or RPDs for most volatile compounds did not meet the QC limits,
the project accuracy and precision goals are not impacted since there are no regulatory limits
established for the target vacs. The positive and non-detected vac results in sample WGL-SD
SD111-000.6 are usable as estimated values and estimated quantitation limits which may be biased
low.

Semivolatiles

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analyses that were outside of the QC acceptance limits:

WGL-SD-SD111-000.6

Compound MS MSD %Rec. Action
%R %R QC Limits (+) NDs

1,4-Dioxane 17 16 40-100 UJ
Benzaldehvde 180 174 10-100 J
4-Chloroaniline 0 0 10-100 R
Caprolactam - 0 20-100 R

2,4,5-Trich lorophenol - 9 40-100 R
2-Nitroaniline 23 0 40-100 R
3-Nitroaniline 0 0 20-100 R
4-Nitroaniline - 0 20-100 R

N-Nitrosodiphenvlamine 29 19 40-100 UJ
Atrazine 18 20 40-100 UJ

3,3'-Dichlorobenzidine 0 0 10-100 R
- criterion met

The results for 4-chloroaniline, caprolactam, 2,4,5-trichlorophenol, 2-nitroaniline, 3-nitroaniline, 4
nitroaniline, and 3,3'-dichlorobenzidine in sample WGL-SD-SD111-000.6 are rejected (UR) not usable
for project decisions.

Although the MS and/or MSD percent recovery criteria were not met for1 ,4-dioxane, benzaldehyde, N
nitrosodiphenylamine, and atrazine the project accuracy goals are not impacted since there are no
regulatory limits established for these compounds. The positive and non-detected results for these
compounds in this sample are usable as estimated values and estimated quantitation limits. The result
for benzaldehyde may be biased high and the results for 1,4-dioxane, N-nitrosodiphenylamine, and
atrazine may biased low.
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PAHs

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSO)
analyses that were outside of the QC acceptance limits:

WGL-SO-S0111-000.6

Compound MS MSO %Rec. Action
%R %R QC Limits (+) NOs

2-Methvlnaphthalene - 145 75-132 J
Acenaphthene 48 47 56-97 J

Fluorene 57 56 61-103 J
Benzo(b)fluoranthene 39 - 44-119 J

Benzo(a)pvrene 39 - 52-113 J
Benzo(q,h,i)pervlene 26 - 43-121 J

-criteron met

Although the MS and/or MSO percent recovery criteria were not met for 2-methylnaphthalene,
acenaphthene, benzo(b)fluoranthene and benzo(g,h,i)pyrene the project accuracy goals are not
impacted since there are no regulatory limits established for these compounds. The positive results for
these compounds in this sample are usable as estimated values. The result for 2-methylnaphthalene
in sample WGL-SO-SD111-000.6 may be biased high and the result for the other compounds may be
biased low.

The MS/MSD percent recovery criteria were not met for fluorene and benzo(a)pyrene; therefore, the
project accuracy goals may be impacted. The positive results for these compounds in sample WGL
SO-S0111-000.6 are usable as estimated values which may be biased low.

Pesticides

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSO)
analyses that were outside of the QC acceptance limits:

WGL-SO-S0111-000.6

Compound MS MSO %Rec. Action
%R %R QC Limits (+) NOs

alpha-BHC 56 50 61-108 UJ
qamma-BHC 61 56 67-116 UJ

beta-BHC 60 55 68-124 UJ
delta-BHC 46 38 53-145 J

Aldrin - 56 61-117 UJ
Endosulfan II 62 60 63-116 J

-criteron met

The MS and/or MSO percent recovery criteria were not met for gamma-BHC; therefore, the project
accuracy goals may be impacted. The non-detected gamma-BHC result in sample WGL-SO-S0111
000.6 is usable as estimated values quantitation limits that may be biased low.
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Although the MS and/or MSD percent recovery criteria were not met for the other compounds listed in
the table above; the project accuracy goals are not impacted since there are no regulatory limits
established for these compounds. The positive and non-detected results for these compounds in
sample WGL-SD-SD111-000.6 are usable as estimated values and estimated quantitation limits that
may be biased low.

Laboratorv Control Sample/Laboratory Control Sample Duplicates

Volatiles

The following table summarizes the volatile compounds that failed to meet the LCS recovery limits:

Compound
% QC Action Affected Samples

Recovery Limits (+) NDs
WGL-SD-DUP02-061109,
WGL-SD-SD101-000.6,
WGL-SD-SD102-000.6,
WGL-SD-SD104-000.6,
WGL-SD-SD105-000.6,

Dichlorodifluoromethane 69 72-196 UJ WGL-SD-SD106-000.6,
WGL-SD-SD108-000.6,
WGL-SD-SD109-000.6,
WGL-SD-SD111-000.6,
WGL-SD-SD112-000.6,
WGL-SD-TB01-061109

Methyl acetate 81 85-129 UJ
WGL-SD-SD107-000.6,
WGL-SD-SD110-000.6

Although the laboratory control sample recovery criteria were not met for the compounds listed above,
the project accuracy goals are not impacted since there are no established regulatory limits for
dichlorodifluoromethane or methyl acetate. The non-detected results for these compounds in the
affected samples are usable as estimated quantitation limits which may be biased low.

Semivolatiles

The following table summarizes the semivolatile compounds that failed to meet the LCS recovery limits:

LCS LCSD QC Limits Action
Compound %R %R RPD %R RP

(+)
Affected Samples

0
NDs

1A-dioxane 22 NA NA 40-100 NA UJ All sediments
Benzaldehyde - - 45 - 30 UJ WGL-SD-FB01-061109
4-Nitrophenol - - 62 - 30 UJ WGL-SD-RB01-061109

NA: Not applicable since an LCSD was not analyzed
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Although the laboratory control sample recovery criterion was not met for 1,4-dioxane, the project
accuracy goals are not impacted since there is no established regulatory limit for this compound. The
non-detected results for 1,4-dioxane in the affected samples are usable as estimated quantitation limits
which may be biased low.

Although the laboratory control sample RPO criteria were not met for benzaldehyde and 4-nitrophenol,
the project precision goals are not impacted since there are not regulatory limits for affected
compounds. The non-detected results for benzaldehyde and 4-nitrophenol in the affected samples are
usable as estimated quantitation limits.

PAHs

The following table summarizes the PAH compounds that failed to meet the LCS recovery limits:

Compound % ~ Action Affected Samples
Recovery " +) NOs

Naphthalene 50 54-94 J UJ
2-Methylnaphthalene 60 75-132 J UJ All sediments

Acenaphthene 55 56-97 J UJ
Fluorene 60 61-101 J UJ

Although the laboratory control sample recovery criteria were not met for 2-methylnaphthalene and
acenaphthene the project accuracy goals are not impacted since are not impacted since there are not
regUlatory limits for affected compounds.

The laboratory control sample recovery criteria were not met naphthalene and fluorene; consequently,
the project accuracy goals may be impacted. The positive and non-detected results for these
compounds in the affected samples are usable as estimated values and estimated quantitation limits
which may be biased low.

Pesticides

The following table summarizes the pesticide compounds that failed to meet the LCS recovery limits:

Compound % QC Action
Affected Samples

Recovery Limits (+) NOs
4,4'-00E 121 69-120 J All sediments

WGL-SO-OUP02-061109,
WGL-SO-S0101-000.6,
WGL-SO-S0102-000.6,

4,4'-000 131 61-127 J
WGL-SO-S0103-000.6,
WGL-SO-S0105-000.6,
WGL-SO-S0108-000.6,
WGL-SO-S0109-000.6,
WGL-SO-S0110-000.6
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The laboratory control sample recovery criteria were not met for 4,4'-DDE and 4,4'-DDD; therefore,
project accuracy goals may be impacted. The positive results for these compounds in the affected
samples are usable as estimated values which may be biased high.

Field Duplicates

Volatiles

The following table summarizes the compounds that did not meet the relative percent difference (RPD)
field duplicate precision criterion of <50% RPD for the field duplicate pair WGL-SD-SD102-000.6/WGL
SD-DUP01-061109.

Compound WGL-SD-SD102-000.6 WGL-SD-DUP01-061109 RPD Acti
(Ilg/Kg) (Ilg/Kg)

(+) "Ill
- II

Acetone 420 1200 96 J

Although the field duplicate precision criterion was not met for acetone, the project precision goals are
not impacted since there is no established regulatory limit for acetone. The positive results for acetone
in the affected samples are usable as estimated values for which the bias is undetermined.

Analvte Identification/Quantitation

Pesticides

The %RPD between the results of analytical columns 1 and 2 exceeded the 40% QC criterion for the
compounds in the following samples:

Sample Analyte %RPD Action
(+)

WGL-SD-SD103-000.6 Dieldrin 82 J

WGL-SD-SD102-000.6
Dieldrin 56 J

4,4'-DDD 41 J

WGL-SD-SD106-000.6
delta-SHC 44 J

Qamma-Chlordane 41 J
WGL-SD-DUP02-061109 Endosulfan " 48 J
WGL-SD-SD107-000.6 Qamma-Chlordane 69 J
WGL-SD-SD108-000.6 Endosulfan II 46 J
WGL-SD-SD105-000.6 Endosulfan II 86 J

WGL-SD-SD112-000.6
beta-SHC 55 J
Dieldrin 57 J

WGL-SD-SD110-000.6
delta-SHC 46 J

Dieldrin 57 J

WGL-SD-SD109-000.6
delta-SHC 47 J

Dieldrin 75 J
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delta-SHC 62 J
WGL-80-80111-000.6 Dieldrin 80 J

Endosulfan II 68 J

Although he analyte quantitation relative percent differences were not within OC limits for delta-SHC,
endosulfan II, and beta-SHC, the project accuracy goals are not affected since there are not regulatory
limits for affected compounds. The positive results in the affected samples are usable as estimated
values.

The analyte quantitation relative percent differences were not within OC limits for dieldrin, 4,4-000, and
gamma chlordane; therefore, the project accuracy goals may be affected due to analytical interferences
detected in the dual column analysis. The positive results for dieldrin, 4,4-000, and gamma chlordane
in the affected samples are usable as estimated values.

Percent Solids

Volatiles

The percent solids content for all sediment samples was>10% but <30% and the sample aliquot was
not increased to compensate for the low percent solids content. Therefore, the positive and non
detected vac results in all sediment samples were qualified as estimated (J and UJ, respectively.

Although the percent solids content was outside of the OC acceptance limits for all sediment samples,
the project accuracy goals are not impacted since there are no established regulatory limits for the
target vacs. The positive and non-detected vac results are usable as estimated values and
estimated quantitation limits.

Compound Quantitation Limits

Semivolatiles/PAH

All PAHs were analyzed by full scan as well as 81M mode. The 81M sample results were selected for
reporting for all of these samples.

Pesticides

The sample specific POLs for all pesticide compounds did not meet project quantitation limits due to the
required 10-fold dilutions performed on all sediment samples as a result of the matrix interferences and
high concentrations of target compounds present in the samples. As a result, the project action limits
were not achieved for all compounds except 4,4'-00E and 4,4'-00T.

Data Usability Assessment

The data usability assessment was performed to determine if the data met the project data quality
objectives for acceptable accuracy, precision, sensitivity, and completeness; and to determine and
define the impact of the exceeded quality control indicators on the technical usability of the data.
Please refer to the specific sections in the above validation report for further details.
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Volatiles

The project goals with respect to accuracy, precision, and sensitivity were met for the volatiles data set.
Data usability was not impacted with regards to accuracy, precision, and sensitivity.

The project goals with respect to completeness were met for the volatiles data set with the following
exceptions. Select vac results in some sediment samples were qualified as rejected due to the very
low internal standard areas for 1,4-dichlorobenzene-d4 in the affected samples. These results are not
usable for project decisions; thus, data usability with regards to completeness may be impacted.

Semivolatiles

The project goals with respect to accuracy, precision, and sensitivity were met for the semivolatiles data
set. Data usability was not impacted with regards to accuracy, precision, and sensitivity.

The project goals with respect to completeness were met for the semivolatiles data set with the
following exceptions. The non-detected results for the target compounds associated with the internal
standard 1,4-dichlorobenzene-d4 in samples WGL-SD-SD1 01-000.6, WGL-SD-SD104-000.6, WGL-SD
SD106-000.6, WGL-SD-DUP02-061109, WGL-SD-SD108-000.6, WGL-SD-SD105-000.6, WGL-SD
SD112-000.6, and WGL-SD-SD110-000.6 were rejected due to the extremely low internal standard
areas. Additionally, 4-chloroaniline, caprolactam, 2,4,5-trichlorophenol, 2-nitroaniline, 3-nitroaniline, 4
nitroaniline, and 3,3'-dichlorobenzidine in sample WGL-SD-SD111-000.6 were rejected (UR) due to
very low «10%) matrix spike recoveries. These results are not usable for project decisions; thus, data
usability with regards to completeness may be impacted.

PAH

The project goals with respect to accuracy were met for the PAH data set with the following exception.
Results for samples WGL-SD-SD1 01-000.6, WGL-SD-SD106-000.6, and WGL-SD-SD108-000.6 were
qualified as estimated due to low surrogate recoveries; results may be biased low. Selected
compounds were estimated in sample WGL-SD-SD112-000.6 due to low internal standard areas.
Fluorene and benzo(a)pyrenes in sample WGL-SD-SD111-000.6 were estimated due to low matrix
spike recoveries; values may be biased low. Naphthalene and flourene results in all sediment samples
were qualified as estimated due to low laboratory control sample recoveries. Although specific method
criteria were not met in these instances, the affected positive and non-detected results are usable as
estimated values and estimated quantitation limits which may have a minor impact on data usability.

The project goals with respect to precision, sensitivity, and completeness were met for the PAH data
set. Data usability was not impacted with regards to precision, sensitivity, and completeness.

Pesticides

The project goals with respect to accuracy were met for the pesticides data set with the following
exceptions. The non-detected gamma-SHC result in sample WGL-SD-SD111-000.6 was estimated due
to low matrix spike recoveries; result may be biased low. Positive results for 4,4'-DDE and 4,4'-000 in
selected samples are estimated due to high laboratory control sample recovery criteria; results may be
biased high. In addition, 4,4-000 and gamma chlordane results were estimated in selected samples
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due to analytical interferences detected in the dual column analysis. Although specific method criteria
were not met in these instances, the affected positive and non-detected results are usable as estimated
values and estimated quantitation limits which may have a minor impact on data usability.

The project goals with respect to precision and completeness were met for the pesticides data set.
Data usability was not impacted with regards to precision and completeness.

The project goals with respect to sensitivity were met for the pesticides data set with the following
exceptions. The project action limits for all compounds with the exception of 4,4'-DDE and 4,4'-DDT
were not achievable as a result of the required 10-fold dilutions performed on these samples.

PCBs

The project goals with respect to accuracy were met for the PCBs data set with the following
exceptions. Aroclors were qualified as estimated in selected samples due to low surrogate recoveries.
Although specific method criteria were not met in these instances, the affected positive and non
detected results are usable as estimated values and estimated quantitation limits which may have a
minor impact on data usability.

The project goals with respect to precision and sensitivity were met for the PCBs data set. Data
usability was not impacted with regards to precision and sensitivity.

The project goals with respect to completeness were met for the PCB data set with the following
exceptions. All Aroclor results in sediment samples WGL-SD-SD109-000.6, WGL-SD-SD11 0-000.6,
and WGL-SD-SD112-000.6 were qualified as rejected due to the very low «10%) surrogate recoveries.
These results are not usable for project decisions; thus, data usability with regards to completeness
may be impacted.

Tables:

Enclosures:

Data Validation Qualifiers and Codes
Data Summary Tables

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A Lab Blank Contamination

B = Field Blank Contamination

C = Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

C01 = GC/MS Tuning Noncompliance

D = MS/MSD Recovery Noncompliance

E LCS/LCSD Recovery Noncompliance

F Lab Duplicate Imprecision

G = Field Duplicate Imprecision

H Holding Time Exceedance

I = ICP Serial Dilution Noncompliance

J = GFAA PDS - GFAA MSA's r < 0.995

K = ICP Interference - includes ICS % R Noncompliance

L Instrument Calibration Range Exceedance

M = Sample Preservation Noncompliance

N = Internal Standard Noncompliance

N01 = Internal Standard Recovery Noncompliance Dioxins

N02 = Recovery Standard Noncompliance Dioxins

N03 = Clean-up Standard Noncompliance Dioxins

o Poor Instrument Performance (e.g. base-line drifting)

P Uncertainty near detection limit « 2 x IDL for inorganics and <CRQL for organics)

Q = Other problems (can encompass a number of issues; e.g. chromatography,interferences, etc.)

R Surrogates Recovery Noncompliance

S = Pesticide/PCB Resolution

T = % Breakdown Noncompliance for DDT and Endrin

U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC

V = Non-linear calibrations; correlation coefficient r < 0.995

W = EMPC result

X Signal to noise response drop
Y = Percent solids <30%
Z = Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 00864 NSAMPLE WGL-SD-DUP01-061109 WGL-SD-DUP02-061109 WGL-SD-SD101-000.6 WGL-SD-SD102-000.6
SDG: SC3122 LAB_ID SC3122-10 SC3122-19 SC3122-7 SC3122-4RA
FRACTION: OV SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT OC_TYPE FD NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG
PCT_SOUDS 18.3 17.2 26.5 18.1
DUP OF WGL-SD-SD102-000.6 WGL-SD-SD106-000.6

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,1,1-TRICHLOROETHANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY
1,1,2,2-TETRACHLOROETHANE 28 UJ NRY 22 UR N 23 UJ Y 26 UJ NRY
1,1,2-TRICHLOROETHANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY
1,1-DICHLOROETHANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY
1,1-DICHLOROETHENE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY
1,2,4-TRICHLOROBENZENE 28 UJ NRY 22 UR N 23 UJ Y 26 UJ NRY
1,2-DIBROMO-3-CHLOROPROPANE 28 UJ NRY 22 UR N 23 UJ Y 26 UJ NRY
1,2-DIBROMOETHANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

1,2-DICHLOROBENZENE 28 UJ NRY 22 UR N 23 UJ Y 26 UJ NRY

1,2-DICHLOROETHANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

1,2-DICHLOROPROPANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY
1,3-DICHLOROBENZENE 28 UJ NRY 22 UR N 23 UJ Y 26 UJ NRY

1,4-DICHLOROBENZENE 28 UJ NRY 22 UR N 23 UJ Y 26 UJ NRY

2-BUTANONE 120 J RY 67 J PRY 110 UJ Y 130 UJ RY

2-HEXANONE 140 UJ RY 110 UJ NRY 110 UJ Y 130 UJ RY

4-METHYL-2-PENTANONE 140 UJ RY 110 UJ RY 110 UJ Y 130 UJ RY

ACETONE 1200 J GRY 470 J RY 110 UJ Y 420 J GRY

BENZENE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

BROMODICHLOROMETHANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

BROMOFORM 28 UJ RY 22 UJ NRY 23 UJ Y 26 UJ RY

BROMOMETHANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

CARBON DISULFIDE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

CARBON TETRACHLORIDE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

CHLOROBENZENE 28 UJ RY 22 UJ NRY 23 UJ Y 26 UJ RY

CHLORODIBROMOMETHANE 28 UJ RY 22 UJ NRY 23 UJ Y 26 UJ RY

CHLOROETHANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

CHLOROFORM 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

CHLOROMETHANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

CIS-1,2-DICHLOROETHENE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

CIS-1,3-DICHLOROPROPENE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

CYCLOHEXANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

DICHLORODIFLUOROMETHANE 28 UJ RY 22 UJ ERY 23 UJ Y 26 UJ ERY

ETHYLBENZENE 28 UJ RY 22 UJ NRY 23 UJ Y 26 UJ RY

ISOPROPYLBENZENE 28 UJ NRY 22 UR N 23 UJ Y 26 UJ NRY

M+P-XYLENES 56 UJ RY 44 UJ NRY 46 UJ Y 53 UJ RY

1 of 8 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD103-000.6 WGL-SD-SD104-000.6 WGL-SD-SD105-000.6 WGL-SD-SD106-000.6
SOG: SC3122 LAB 10 SC3122-1 SC3122-13RA SC3122-28 SC3122-16
FRACTION: OV SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT QC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG
PCT SOLIDS 17.9 18.0 23.1 17.4
DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD
1,1,1-TRICHLOROETHANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY
1,1,2,2-TETRACHLOROETHANE 42 UJ NRY 20 UR N 31 UR N 35 UR N
1,1,2-TRICHLOROETHANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY
1,1-DICHLOROETHANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY
1,1-DICHLOROETHENE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY
1,2,4-TRICHLOROBENZENE 42 UJ NRY 20 UR N 31 UR N 35 UR N
1,2-DIBROMO-3-CHLOROPROPANE 42 UJ NRY 20 UR N 31 UR N 35 UR N
1,2-DIBROMOETHANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

1,2-DICHLOROBENZENE 42 UJ NRY 20 UR N 31 UR N 35 UR N

1,2-DICHLOROETHANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

1,2-DICHLOROPROPANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

1,3-DICHLOROBENZENE 42 UJ NRY 20 UR N 31 UR N 35 UR N

1A-DICHLOROBENZENE 42 UJ NRY 20 UR N 31 UR N 35 UR N

2-BUTANONE 210 UJ RY 50 J PRY 160 UJ RY 100 J PRY

2-HEXANONE 210 UJ RY 100 UJ NRY 160 UJ NRY 170 UJ NRY

4-METHYL-2-PENTANONE 210 UJ RY 100 UJ RY 160 UJ RY 170 UJ RY

ACETONE 210 UJ RY 330 J RY 73 J PRY 600 J RY

BENZENE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

BROMODICHLOROMETHANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

BROMOFORM 42 UJ RY 20 UJ NRY 31 UJ NRY 35 UJ NRY

BROMOMETHANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

CARBON DISULFIDE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

CARBON TETRACHLORIDE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

CHLOROBENZENE 42 UJ RY 20 UJ NRY 31 UJ NRY 35 UJ NRY

CHLORODIBROMOMETHANE 42 UJ RY 20 UJ NRY 31 UJ NRY 35 UJ NRY

CHLOROETHANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

CHLOROFORM 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

CHLOROMETHANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

CIS-1,2-DICHLOROETHENE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

CIS-1,3-DICHLOROPROPENE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

CYCLOHEXANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

DICHLORODIFLUOROMETHANE 42 UJ RY 20 UJ ERY 31 UJ ERY 35 UJ ERY

ETHYLBENZENE 42 UJ RY 20 UJ NRY 31 UJ NRY 35 UJ NRY

ISOPROPYLBENZENE 42 UJ NRY 20 UR N 31 UR N 35 UR N

M+P-XYLENES 83 UJ RY 41 UJ NRY 63 UJ NRY 70 UJ NRY

2 of 8 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD107-000.6 WGL-SD-SD108-000.6 WGL-SD-SD109-000.6 WGL-SD-SD110-000.6
SDG: SC3122 LAB ID SC3122-22RA SC3122-25 SC3122-37 SC3122-34RA
FRACTION: OV SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG
PCT SOLIDS 22.3 25.2 19.5 20.7
DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,1,1-TRICHLOROETHANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
1,1,2,2-TETRACHLOROETHANE 36 UJ NRY 29 UR N 20 UJ NRY 24 UR N
1,1,2-TRICHLOROETHANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
1,1-DICHLOROETHANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
1,1-DICHLOROETHENE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
1,2,4-TRICHLOROBENZENE 36 UJ NRY 29 UR N 20 UJ NRY 24 UR N
1,2-DIBROMO-3-CHLOROPROPANE 36 UJ NRY 29 UR N 20 UJ NRY 24 UR N
1,2-DIBROMOETHANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
1,2-DICHLOROBENZENE 36 UJ NRY 29 UR N 20 UJ NRY 24 UR N
1,2-DICHLOROETHANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
1,2-DICHLOROPROPANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
1,3-DICHLOROBENZENE 36 UJ NRY 29 UR N 20 UJ NRY 24 UR N
1A-DICHLOROBENZENE 36 UJ NRY 29 UR N 20 UJ NRY 24 UR N
2-BUTANONE 180 UJ RY 140 UJ RY 100 UJ RY 50 J PRY
2-HEXANONE 180 UJ NRY 140 UJ NRY 100 UJ RY 120 UJ NRP
4-METHYL-2-PENTANONE 180 UJ RY 140 UJ RY 100 UJ RY 120 UJ RY
ACETONE 180 UJ RY 140 UJ RY 210 J RY 210 J RY
BENZENE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
BROMODICHLOROMETHANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
BROMOFORM 36 UJ NRY 29 UJ NRY 20 UJ RY 24 UJ NRY
BROMOMETHANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
CARBON DISULFIDE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
CARBON TETRACHLORIDE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
CHLOROBENZENE 36 UJ NRY 29 UJ NRY 20 UJ RY 24 UJ NRY
CHLORODIBROMOMETHANE 36 UJ NRY 29 UJ NRY 20 UJ RY 24 UJ NRY
CHLOROETHANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
CHLOROFORM 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
CHLOROMETHANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
CIS-1,2-DICHLOROETHENE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
CIS-1,3-DICHLOROPROPENE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
CYCLOHEXANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY
DICHLORODIFLUOROMETHANE 36 UJ RY 29 UJ ERY 20 UJ ERY 24 UJ RY
ETHYLBENZENE 36 UJ NRY 29 UJ NRY 20 UJ RY 24 UJ NRY
ISOPROPYLBENZENE 36 UJ NRY 29 UR N 20 UJ NRY 24 UR N
M+P-XYLENES 72 UJ NRY 58 UJ NRY 41 UJ RY 49 UJ NRY

3 of 8 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD111-000.6 WGL-SD-SD112-000.6 WGL-SD-TB01-0611 09
SDG: SC3122 LAB ID SC3122-40 SC3122-31 SC3122-47

FRACTION: OV SAMP DATE 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC_TYPE NM NM TB

UNITS UG/KG UG/KG UG/KG

PCT_SOLIDS 23.0 22.7 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

1,1,1-TRICHLOROETHANE 18 UJ DY 14 UJ R 5 U
1,1,2,2-TETRACHLOROETHANE 18 UJ DY 14 UR N 5 U
1,1,2-TRICHLOROETHANE 18 UJ DY 14 UJ R 5 U
1,1-DICHLOROETHANE 18 UJ DY 14 UJ R 5 U
1,1-DICHLOROETHENE 18 UJ DY 14 UJ R 5 U
1,2,4-TRICHLOROBENZENE 18 UJ DY 14 UR N 5 U

1,2-DIBROMO-3-CHLOROPROPANE 18 UJ DY 14 UR N 5 U

1,2-DIBROMOETHANE 18 UJ DY 14 UJ R 5 U

1,2-DICHLOROBENZENE 18 UJ DY 14 UR N 5 U

1,2-DICHLOROETHANE 18 UJ DY 14 UJ R 5 U

1,2-DICHLOROPROPANE 18 UJ DY 14 UJ R 5 U

1,3-DICHLOROBENZENE 18 UJ DY 14 UR N 5 U

1A-DICHLOROBENZENE 18 UJ DY 14 UR N 5 U

2-BUTANONE 88 UJ DY 70 UJ R 25 U

2-HEXANONE 88 UJ DY 70 UJ NR 25 U

4-METHYL-2-PENTANONE 88 UJ DY 70 UJ R 25 U

ACETONE 88 UJ DY 70 UJ R 25 U

BENZENE 18 UJ DY 14 UJ R 5 U

BROMODICHLOROMETHANE 18 UJ DY 14 UJ R 5 U

BROMOFORM 18 UJ DY 14 UJ NR 5 U

BROMOMETHANE 18 UJ DY 14 UJ R 5 U

CARBON DISULFIDE 18 UJ DY 14 UJ R 5 U

CARBON TETRACHLORIDE 18 UJ DY 14 UJ R 5 U

CHLOROBENZENE 18 UJ DY 14 UJ NR 5 U

CHLORODI BROMOMETHANE 18 UJ DY 14 UJ NR 5 U

CHLOROETHANE 18 UJ DY 14 UJ R 5 U

CHLOROFORM 18 UJ DY 14 UJ R 5 U

CHLOROMETHANE 18 UJ DY 14 UJ R 5 U

CIS-1,2-DICHLOROETHENE 18 UJ DY 14 UJ R 5 U

CIS-1,3-DICHLOROPROPENE 18 UJ DY 14 UJ R 5 U

CYCLOHEXANE 18 UJ DY 14 UJ R 5 U

DICHLORODIFLUOROMETHANE 18 UJ DEY 14 UJ ER 5 UJ E

ETHYLBENZENE 18 UJ DY 14 UJ NR 5 U

ISOPROPYLBENZENE 18 UJ DY 14 UR N 5 U

M+P-XYLENES 35 UJ DY 28 UJ NR 10 U

4 af8 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-DUP01-061109 WGL-SD-DUP02-061109 WGL-SD-SD101-000.6 WGL-SD-SD102-000.6

SDG: SC3122 LAB ID SC3122-10 SC3122-19 SC3122-7 SC3122-4RA

FRACTION: OV SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT QC_TYPE FD NM . NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 18.3 17.2 26.5 18.1

DUP OF WGL-SD-SD102-000.6 WGL-SD-SD106-000.6

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

METHYL ACETATE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

METHYLCYCLOHEXANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

METHYL TERT-BUTYLETHER 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

METHYLENE CHLORIDE 140 UJ RY 110 UJ RY 110 UJ Y 130 UJ RY

O-XYLENE 28 UJ RY 22 UJ NRY 23 UJ Y 26 UJ RY

STYRENE 28 UJ RY 22 UJ NRY 23 UJ Y 26 UJ RY

TETRACHLOROETHENE 28 UJ RY 22 UJ NRY 23 UJ Y 26 UJ RY

TOLUENE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

TOTAL XYLENES 84 UJ RY 66 UJ NRY 68 UJ Y 79 UJ RY

TRANS-1,2-DICHLOROETHENE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

TRANS-1,3-DICHLOROPROPENE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

TRICHLOROETHENE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

TRICHLOROFLUOROMETHANE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

VINYL CHLORIDE 28 UJ RY 22 UJ RY 23 UJ Y 26 UJ RY

5 of 8 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD103-000.6 WGL-SD-SD104-000.6 WGL-SD-SD105-000.6 WGL-SD-SD106-000.6

SDG: SC3122 LAB_I0 SC3122-1 SC3122-13RA SC3122-28 SC3122-16

FRACTION: OV SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 17.9 18.0 23.1 17.4

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

METHYL ACETATE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

METHYLCYCLOHEXANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

METHYL TERT-BUTYL ETHER 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

METHYLENE CHLORIDE 210 UJ RY 100 UJ RY 160 UJ RY 170 UJ RY

O-XYLENE 42 UJ RY 20 UJ NRY 31 UJ NRY 35 UJ NRY

STYRENE 42 UJ RY 20 UJ NRY 31 UJ NRY 35 UJ NRY

TETRACHLOROETHENE 42 UJ RY 20 UJ NRY 31 UJ NRY 35 UJ NRY

TOLUENE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

TOTALXYLENES 120 UJ RY 62 UJ NRY 94 UJ NRY 100 UJ NRY

TRANS-1,2-DICHLOROETHENE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

TRANS-1,3-DICHLOROPROPENE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

TRICHLOROETHENE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

TRICHLOROFLUOROMETHANE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

VINYL CHLORIDE 42 UJ RY 20 UJ RY 31 UJ RY 35 UJ RY

6 of 8 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD1 07-000.6 WGL-SD-SD108-000.6 WGL-SD-SD109-000.6 WGL-SD-SD110-000.6

SDG: SC3122 LAB ID SC3122-22RA SC3122-25 SC3122-37 SC3122-34RA

FRACTION: OV SAMP_DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 22.3 25.2 19.5 20.7

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

METHYL ACETATE 36 UJ ERY 29 UJ RY 20 UJ RY 24 UJ ERY

METHYLCYCLOHEXANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY

METHYL TERT-BUTYLETHER 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY

METHYLENE CHLORIDE 180 UJ RY 140 UJ RY 100 UJ RY 120 UJ RY

O-XYLENE 36 UJ NRY 29 UJ NRY 20 UJ RY 24 UJ NRY

STYRENE 36 UJ NRY 29 UJ NRY 20 UJ RY 24 UJ NRY

TETRACHLOROETHENE 36 UJ NRY 29 UJ NRY 20 UJ RY 24 UJ NRY

TOLUENE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY

TOTAL XYLENES 110 UJ NRY 87 UJ NRY 62 UJ RY 74 UJ NRY

TRANS-1,2-DICHLOROETHENE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY

TRANS-1,3-DICHLOROPROPENE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY

TRICHLOROETHENE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY

TRICHLOROFLUOROMETHANE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY

VINYL CHLORIDE 36 UJ RY 29 UJ RY 20 UJ RY 24 UJ RY

7 of 8 7/30/2009



PROJ_NO: 00864 NSAMPlE WGl-SD-SD111-000.6 WGl-SD-SD112-000.6 WGl-SD-TB01-061109

SDG: SC3122 LAB_I0 SC3122-40 SC3122-31 SC3122-47

FRACTION: OV SAMP DATE 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC TYPE NM NM TB

UNITS UG/KG UG/KG UG/KG

PCT SOLIDS 23.0 22.7 0.0

DUP_OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

METHYL ACETATE 18 UJ DY 14 UJ R 5 U

METHYlCYClOHEXANE 18 UJ DY 14 UJ R 5 U

METHYL TERT-BUTYl ETHER 18 UJ DY 14 UJ R 5 U

METHYLENE CHLORIDE 88 UJ DY 70 UJ R 25 U

O-XYlENE 18 UJ DY 14 UJ NR 5 U

STYRENE 18 UJ DY 14 UJ NR 5 U

TETRACHlOROETHENE 18 UJ DY 14 UJ NR 5 U

TOLUENE 18 UJ DY 14 UJ R 5 U

TOTAlXYlENES 52 UJ DY 42 UJ NR 15 U

TRANS-1,2-DICHLOROETHENE 18 UJ DY 14 UJ R 5 U

TRANS-1,3-DICHlOROPROPENE 18 UJ DY 14 UJ R 5 U

TRICHlOROETHENE 18 UJ DY 14 UJ R 5 U

TRICHlOROFlUOROMETHANE 18 UJ DY 14 UJ R 5 U

VINYL CHLORIDE 18 UJ DY 14 UJ R 5 U

8 of 8 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-FB01-061109 WGL-SD-RB01-061109
SDG: SC3122 LAB ID SC3122-43 SC3122-45
FRACTION: OV SAMP DATE 6/11/2009 6/11/2009

MEDIA: WATER OC TYPE FB RB

UNITS UG/L UG/L

PCT SOLIDS 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD
1,1,1-TRICHLOROETHANE 1 U 1 U
1,1,2,2-TETRACHLOROETHANE 1 U 1 U
1,1,2-TRICHLOROETHANE 1 U 1 U
1,1-DICHLOROETHANE 1 U 1 U
1,1-DICHLOROETHENE 1 U 1 U
1,2,4-TRICHLOROBENZENE 1 U 1 U
1,2-DIBROMO-3-CHLOROPROPANE 1 U 1 U
1,2-DIBROMOETHANE 1 U 1 U

1,2-DICHLOROBENZENE 1 U 1 U

1,2-DICHLOROETHANE 1 U 1 U
1,2-DICHLOROPROPANE 1 U 1 U

1,3-DICHLOROBENZENE 1 U 1 U

1,4-DICHLOROBENZENE 1 U 1 U

2-BUTANONE 5 U 5 U

2-HEXANONE 5 U 5 U

4-METHYL-2-PENTANONE 5 U 5 U

ACETONE 5 U 4 J CP

BENZENE 1 U 1 U

BROMODICHLOROMETHANE 1 U 1 U

BROMOFORM 1 U 1 U

BROMOMETHANE 2 U 2 U

CARBON DISULFIDE 1 U 1 U

CARBON TETRACHLORIDE 1 U 1 U

CHLOROBENZENE 1 U 1 U

CHLORODIBROMOMETHANE 1 U 1 U

CHLOROETHANE 2 U 2 U

CHLOROFORM 1 U 1 U

CHLOROMETHANE 2 U 2 U

CIS-1,2-DICHLOROETHENE 1 U 1 U

CIS-1,3-DICHLOROPROPENE 1 U 1 U

CYCLOHEXANE 1 U 1 U

DICHLORODIFLUOROMETHANE 2 U 2 U

ETHYLBENZENE 1 U 1 U

ISOPROPYLBENZENE 1 U 1 U

M+P-XYLENES 2 U 2 U

1 of 2 7/29/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-FB01-061109 WGL-SD-RB01-061109

SDG: SC3122 LABJD SC3122-43 SC3122-45

FRACTION: OV SAMP DATE 6/11/2009 6/11/2009

MEDIA: WATER OC_TYPE FB RB

UNITS UG/L UG/L

PCT_SOLIDS 0.0 0.0

DUP_OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD

METHYL ACETATE 1 U 1 U

METHYLCYCLOHEXANE 1 U 1 U

METHYL TERT-BUTYLETHER 1 U 1 U

METHYLENE CHLORIDE 5 U 5 U

O-XYLENE 1 U 1 U

STYRENE 1 U 1 U

TETRACHLOROETHENE 1 U 1 U

TOLUENE 1 U 1 U

TOTAL XYLENES 3 U 3 U

TRANS-1,2-DICHLOROETHENE 1 U 1 U

TRANS-1,3-DICHLOROPROPENE 1 U 1 U

TRICHLOROETHENE 1 U 1 U

TRICHLOROFLUOROMETHANE 2 U 2 U

VINYL CHLORIDE 2 U 2 U

20f2 7/29/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-DUP01-061109 WGL-SD-DUP02-061109 WGL-SD-SD101-000.6 WGL-SD-SD102-000.6
SDG: SC3122 LAB_ID SC3122-11 SC3122-20 SC3122-8 SC3122-5
FRACTION: OS SAMP_DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG
PCT SOLIDS 95.7 93.8 96.1 96.4
DUP OF WGL-SD-SD102-000.6 WGL-SD-SD 106-000.6

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,1-BIPHENYL 340 U 350 U 340 U 340 U
1,4-DIOXANE 340 UJ E 350 UJ E 340 UJ E 340 UJ E
2,4,5-TRICHLOROPHENOL 860 U 870 U 850 UJ R 850 UJ R
2,4,6-TRICHLOROPHENOL 340 U 350 U 340 UJ R 340 UJ R
2,4-DICHLOROPHENOL 340 U 350 U 340 UJ R 340 UJ R
2,4-DIMETHYLPHENOL 340 U 350 U 340 UJ R 340 UJ R
2,4-DINITROPHENOL 860 UJ C 870 UJ C 850 UJ CR 850 UJ CR
2,4-DINITROTOLUENE 340 U 350 U 340 U 340 U

2,6-DINITROTOLUENE 340 U 350 U 340 U 340 U

2-CHLORONAPHTHALENE 340 U 350 U 340 U 340 U

2-CHLOROPHENOL 340 U 350 U 340 UJ R 340 UJ R

2-METHYLPHENOL 340 U 350 U 340 UJ R 340 UJ R

2-NITROANILINE 860 U 870 U 850 U 850 U

2-NITROPHENOL 340 U 350 U 340 UJ R 340 UJ R

3&4-METHYLPHENOL 340 U 350 U 340 UJ R 340 UJ R

3,3'-DICHLOROBENZIDINE 340 UJ CN 350 UJ CN 340 UR N 340 UJ CN

3-NITROANILINE 860 U 870 U 850 U 850 U

4,6-DINITRO-2-METHYLPHENOL 860 U 870 U 850 UJ R 850 UJ R

4-BROMOPHENYL PHENYL ETHER 340 U 350 U 340 U 340 U

4-CHLORO-3-METHYLPHENOL 340 U 350 U 340 UJ R 340 UJ R

4-CHLOROANILINE 340 U 350 U 340 U 340 U

4-CHLOROPHENYL PHENYL ETHER 340 U 350 U 340 U 340 U

4-NITROANILINE 860 U 870 U 850 U 850 U

4-NITROPHENOL 860 U 870 U 850 UJ R 850 UJ R

ACETOPHENONE 340 UJ C 350 UJ C 340 UJ C 340 UJ C

ATRAZINE 340 U 350 U 340 U 340 U

BENZALDEHYDE 810 J C 370 J C 790 J C 640 J C

BIS(2-CHLOROETHOXY)METHANE 340 U 350 U 340 U 340 U

BIS(2-CHLOROETHYL)ETHER 340 U 350 U 340 U 340 U

BIS(2-CHLOROISOPROPYL)ETHER 340 U 350 U 340 U 340 U

BIS(2-ETHYLHEXYL)PHTHALATE 340 UJ N 350 UJ N 340 UR N 340 UJ N

BUTYL BENZYL PHTHALATE 340 UJ N 350 UJ N 340 UR N 340 UJ N

CAPROLACTAM 340 U 350 U 340 U 340 U

CARBAZOLE 340 U 350 U 340 U 340 U

DIBENZOFURAN 340 U 350 U 340 U 340 U

1 of 8 7/29/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD103-000.6 WGL-SD-SD104-000.6 WGL-SD-SD105-000.6 WGL-SD-SD106-000.6
SDG: SC3122 LAB_ID SC3122-2 SC3122-14 SC3122-29 SC3122-17
FRACTION: OS SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG
PCT SOLIDS 95.6 95.9 93.1 94.4
DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,1-BIPHENYL 340 U 410 U 350 U 350 U
1,4-DIOXANE 340 UJ E 410 UJ E 350 UJ E 350 UJ E
2,4,5-TRICHLOROPHENOL 860 U 1000 UJ R 880 UJ R 870 UJ R
2,4,6-TRICHLOROPHENOL 340 U 410 UJ R 350 UJ R 350 UJ R
2,4-DICHLOROPHENOL 340 U 410 UJ R 350 UJ R 350 UJ R
2,4-DIMETHYLPHENOL 340 U 410 UJ R 350 UJ R 350 UJ R
2,4-DINITROPHENOL 860 UJ C 1000 UJ CR 880 UJ CR 870 UJ CR
2,4-DINITROTOLUENE 340 U 410 U 350 U 350 U
2,6-DINITROTOLUENE 340 U 410 U 350 U 350 U
2-CHLORONAPHTHALENE 340 U 410 U 350 U 350 U

2-CHLOROPHENOL 340 U 410 UJ R 350 UJ R 350 UJ R

2-METHYLPHENOL 340 U 410 UJ R 350 UJ R 350 UJ R

2-NITROANILINE 860 U 1000 U 880 U 870 U

2-NITROPHENOL 340 U 410 UJ R 350 UJ R 350 UJ R

3&4-METHYLPHENOL 340 U 410 UJ R 350 UJ R 350 UJ R

3,3'-DICHLOROBENZIDINE 340 UJ CN 410 UJ CN 350 UJ CN 350 UJ CN

3-NITROANILINE 860 U 1000 U 880 U 870 U

4,6-DINITRO-2-METHYLPHENOL 860 U 1000 UJ R 880 UJ R 870 UJ R

4-BROMOPHENYL PHENYL ETHER 340 U 410 U 350 U 350 U

4-CHLORO-3-METHYLPHENOL 340 U 410 UJ R 350 UJ R 350 UJ R

4-CHLOROANILINE 340 U 410 U 350 U 350 U

4-CHLOROPHENYL PHENYL ETHER 340 U 410 U 350 U 350 U

4-NITROANILINE 860 U 1000 U 880 U 870 U

4-NITROPHENOL 860 U 1000 UJ R 880 UJ R 870 UJ R

ACETOPHENONE 340 UJ C 410 UJ C 350 UJ C 350 UJ C

ATRAZINE 340 U 410 U 350 U 350 U

BENZALDEHYDE 1100 J C 830 J C 3800 J C 400 J C

BIS(2-CHLOROETHOXY)METHANE 340 U 410 U 350 U 350 U

BIS(2-CHLOROETHYL)ETHER 340 U 410 U 350 U 350 U

BIS(2-CHLOROISOPROPYL)ETHER 340 U 410 U 350 U 350 U

BIS(2-ETHYLHEXYL)PHTHALATE 340 UJ N 410 UJ N 350 UJ N 350 UJ N

BUTYL BENZYL PHTHALATE 340 UJ N 410 UJ N 350 UJ N 350 UJ N

CAPROLACTAM 340 U 410 U 350 U 350 U

CARBAZOLE 340 U 410 U 350 U 350 U

DIBENZOFURAN 340 U 410 U 350 U 350 U

2 of 8 7/29/2009



PROJ_NO: 00864 NSAMPlE WGl-SD-SD107-000.6 WGl-SD-SD108-000.6 WGl-SD-SD109-000.6 WGl-SD-SD110-000.6
SDG: SC3122 LAB ID SC3122-23Dl SC3122-26 SC3122-38 SC3122-35
FRACTION: OS SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG
PCT SOLIDS 95.0 94.9 94.8 92.7
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1-BIPHENYl 690 U 350 UJ R 350 U 430 U
1,4-DIOXANE 690 UJ E 350 UJ ER 350 UJ E 430 UJ E
2,4,5-TRICHlOROPHENOl 1700 U 860 UJ R 860 UJ R 1100 U
2,4,6-TRICHlOROPHENOl 690 U 350 UJ R 350 UJ R 430 U
2,4-DICHlOROPHENOl 690 U 350 UJ R 350 UJ R 430 U
2,4-DIMETHYlPHENOl 690 U 350 UJ R 350 UJ R 430 U
2,4-DINITROPHENOl 1700 UJ C 860 UJ CR 860 UJ CR 1100 UJ C
2,4-DINITROTOlUENE 690 U 350 UJ R 350 U 430 U
2,6-DINITROTOlUENE 690 U 350 UJ R 350 U 430 U
2-CHlORONAPHTHAlENE 690 U 350 UJ R 350 U 430 U
2-CHlOROPHENOl 690 U 350 UJ R 350 UJ R 430 U
2-METHYlPHENOl 690 U 350 UJ R 350 UJ R 430 U
2-NITROANILINE 1700 U 860 UJ R 860 U 1100 U
2-NITROPHENOl 690 U 350 UJ R 350 UJ R 430 U
3&4-METHYlPHENOl 690 U 350 UJ R 350 UJ R 430 U
3,3'-DICHlOROBENZIDINE 690 UJ CN 350 UJ CR 350 UJ C 430 UJ C
3-NITROANILINE 1700 U 860 UJ R 860 U 1100 U
4,6-DINITRO-2-METHYlPHENOl 1700 U 860 UJ R 860 UJ R 1100 U
4-BROMOPHENYl PHENYL ETHER 690 U 350 UJ R 350 U 430 U
4-CHlORO-3-METHYlPHENOl 690 U 350 UJ R 350 UJ R 430 U

4-CHlOROANILINE 690 U 350 UJ R 350 U 430 U

4-CHlOROPHENYl PHENYL ETHER 690 U 350 UJ R 350 U 430 U

4-NITROANILINE 1700 U 860 UJ R 860 U 1100 U

4-NITROPHENOl 1700 U 860 UJ R 860 UJ R 1100 U

ACETOPHENONE 690 UJ C 350 UJ CR 350 UJ C 430 UJ C

ATRAZINE 690 U 350 UJ R 350 U 430 U

BENZALDEHYDE 3800 J C 370 J CR 890 J C 1400 J C

BIS(2-CHlOROETHOXY)METHANE 690 U 350 UJ R 350 U 430 U

BIS(2-CHlOROETHYl)ETHER 690 U 350 UJ R 350 U 430 U

BIS(2-CHlOROISOPROPYl)ETHER 690 U 350 UJ R 350 U 430 U

BIS(2-ETHYlHEXYl)PHTHALATE 690 UJ N 350 UJ R 350 U 430 U

BUTYL BENZYL PHTHALATE 690 UJ N 350 UJ R 350 U 430 U
CAPROLACTAM 690 U 350 UJ R 350 U 430 U

CARBAZOLE 690 U 350 UJ R 350 U 430 U
DIBENZOFURAN 690 U 350 UJ R 350 U 430 U

3 of 8 7/29/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD111-000.6 WGL-SD-SD112-000.6

SDG: SC3122 LAB 10 SC3122-41 SC3122-32

FRACTION: OS SAMP DATE 6/11/2009 6/11/2009

MEDIA: SEDIMENT QC_TYPE NM NM

UNITS UG/KG UG/KG

PCT SOLIDS 94.2 94.6

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD

1,1-BIPHENYL 350 U 350 U

1,4-DIOXANE 350 UJ DE 350 UJ E

2,4,5-TRICHLOROPHENOL 870 UR 0 870 UJ R

2,4,6-TRICHLOROPHENOL 350 UJ R 350 UJ R

2,4-DICHLOROPHENOL 350 UJ R 350 UJ R

2,4-DIMETHYLPHENOL 350 UJ R 350 UJ R

2,4-DINITROPHENOL 870 UJ CR 870 UJ CR

2,4-DINITROTOLUENE 350 U 350 U

2,6-DINITROTOLUENE 350 U 350 U

2-CHLORONAPHTHALENE 350 U 350 U

2-CHLOROPHENOL 350 UJ R 350 UJ R

2-METHYLPHENOL 350 UJ R 350 UJ R

2-NITROANILINE 870 UR 0 870 U

2-NITROPHENOL 350 UJ R 350 UJ R

3&4-METHYLPHENOL 350 UJ R 350 UJ R

3,3'-DICHLOROBENZIDINE 350 UR 0 350 UJ CN

3-NITROANILINE 870 UR 0 870 U

4,6-DINITRO-2-METHYLPHENOL 870 UJ R 870 UJ R

4-BROMOPHENYL PHENYL ETHER 350 U 350 U

4-CHLORO-3-METHYLPHENOL 350 UJ R 350 UJ R

4-CHLOROANILINE 350 UR 0 350 U

4-CHLOROPHENYL PHENYL ETHER 350 U 350 U

4-NITROANILINE 870 UR 0 870 U

4-NITROPHENOL 870 UJ R 870 UJ R

ACETOPHENONE 350 UJ C 350 UJ C

ATRAZINE 350 UJ 0 350 U

BENZALDEHYDE 490 J CD 1100 J C

BIS(2-CHLOROETHOXY)METHANE 350 U 350 U

BIS(2-CHLOROETHYL)ETHER 350 U 350 U

BIS(2-CHLOROISOPROPYL)ETHER 350 U 350 U

BIS(2-ETHYLHEXYL)PHTHALATE 350 UJ N 350 UJ N

BUTYL BENZYL PHTHALATE 350 UJ N 350 UJ N

CAPROLACTAM 350 UR 0 350 U

CARBAZOLE 350 U 350 U

DIBENZOFURAN 350 U 350 U

4 of 8 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-DUP01-061109 WGL-SD-DUP02-061109 WGL-SD-SD101-000.6 WGL-SD-SD102-000.6

SDG: SC3122 LAB_ID SC3122-11 SC3122-20 SC3122-8 SC3122-5

FRACTION: OS SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 95.7 93.8 96.1 96.4

DUP OF WGL-SD-SD102-000.6 WGL-SD-SD106-000.6

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

DIETHYL PHTHALATE 340 U 350 U 340 U 340 U

DIMETHYL PHTHALATE 340 U 350 U 340 U 340 U

DI-N-BUTYL PHTHALATE 340 U 350 U 340 U 340 U

DI-N-OCTYL PHTHALATE 340 UJ N 350 UJ N 340 UR N 340 UJ N

HEXACHLOROBENZENE 340 U 350 U 340 U 340 U

HEXACHLOROBUTADIENE 340 U 350 U 340 U 340 U

HEXACHLOROCYCLOPENTADIENE 340 U 350 U 340 U 340 U

HEXACHLOROETHANE 340 U 350 U 340 U 340 U

ISOPHORONE 340 U 350 U 340 U 340 U

NITROBENZENE 340 U 350 U 340 U 340 U

N-NITROSO-DI-N-PROPYLAMINE 340 U 350 U 340 U 340 U

N-NITROSODIPHENYLAMINE 340 U 350 U 340 U 340 U

PENTACHLOROPHENOL 860 U 870 U 850 UJ R 850 UJ R

PHENOL 340 U 350 U 340 UJ R 340 UJ R

5 of 8 7/29/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD103-000.6 WGL-SD-SD104-000.6 WGL-SD-SD105-000.6 WGL-SD-SD106-000.6

SDG: SC3122 LAB ID SC3122-2 SC3122-14 SC3122-29 SC3122-17

FRACTION: OS SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 95.6 95.9 93.1 94.4

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

DIETHYL PHTHALATE 340 U 410 U 350 U 350 U

DIMETHYL PHTHALATE 340 U 410 U 350 U 350 U

DI-N-BUTYL PHTHALATE 340 U 410 U 350 U 350 U

DI-N-OCTYL PHTHALATE 340 UJ N 410 UJ N 350 UJ N 350 UJ N

HEXACHLOROBENZENE 340 U 410 U 350 U 350 U

HEXACHLOROBUTADIENE 340 U 410 U 350 U 350 U

HEXACHLOROCYCLOPENTADIENE 340 U 410 U 350 U 350 U

HEXACHLOROETHANE 340 U 410 U 350 U 350 U

ISOPHORONE 340 U 410 U 350 U 350 U

NITROBENZENE 340 U 410 U 350 U 350 U

N-NITROSO-DI-N-PROPYLAMINE 340 U 410 U 350 U 350 U

N-NITROSODIPHENYLAMINE 340 U 410 U 350 U 350 U

PENTACHLOROPHENOL 860 U 1000 UJ R 880 UJ R 870 UJ R

PHENOL 340 U 410 UJ R 350 UJ R 350 UJ R

6 of 8 7/29/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD1 07-000.6 WGL-SD-SD108-000.6 WGL-SD-SD109-000.6 WGL-SD-SD110-000.6

SDG: SC3122 LAB ID SC3122-23DL SC3122-26 SC3122-38 SC3122-35

FRACTION: OS SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 95.0 94.9 94.8 92.7

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

DIETHYL PHTHALATE 690 U 350 UJ R 350 U 430 U

DIMETHYL PHTHALATE 690 U 350 UJ R 350 U 430 U

DI-N-BUTYL PHTHALATE 690 U 350 UJ R 350 U 430 U

DI-N-OCTYL PHTHALATE 690 UJ N 350 UR N 350 UR N 430 UR N

HEXACHLOROBENZENE 690 U 350 UJ R 350 U 430 U

HEXACHLOROBUTADIENE 690 U 350 UJ R 350 U 430 U

HEXACHLOROCYCLOPENTADIENE 690 U 350 UJ R 350 U 430 U

HEXACHLOROETHANE 690 U 350 UJ R 350 U 430 U

ISOPHORONE 690 U 350 UJ R 350 U 430 U

NITROBENZENE 690 U 350 UJ R 350 U 430 U

N-NITROSO-DI-N-PROPYLAMINE 690 U 350 UJ R 350 U 430 U

N-NITROSODIPHENYLAMINE 690 U 350 UJ R 350 U 430 U

PENTACHLOROPHENOL 1700 U 860 UJ R 860 UJ R 1100 U

PHENOL 690 U 350 UJ R 350 UJ R 430 U

7 of 8 7/29/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD111-000.6 WGL-SD-SD112-000.6

SDG: SC3122 LAB_I0 SC3122-41 SC3122-32

FRACTION: OS SAMP DATE 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC_TYPE NM NM

UNITS UG/KG UG/KG

PCT_SOLIDS 94.2 94.6

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD

DIETHYL PHTHALATE 350 U 350 U

DIMETHYL PHTHALATE 350 U 350 U

DI-N-BUTYL PHTHALATE 350 U 350 U

DI-N-OCTYL PHTHALATE 350 U 350 UJ N

HEXACHLOROBENZENE 350 U 350 U

HEXACHLOROBUTADIENE 350 U 350 U

HEXACHLOROCYCLOPENTADIENE 350 U 350 U

HEXACHLOROETHANE 350 U 350 U

ISOPHORONE 350 U 350 U

NITROBENZENE 350 U 350 U

N-NITROSO-DI-N-PROPYLAMINE 350 U 350 U

N-NITROSODIPHENYLAMINE 350 UJ 0 350 U

PENTACHLOROPHENOL 870 UJ R 870 UJ R

PHENOL 350 UJ R 350 UJ R

8 of 8 7/29/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-FB01-061109 WGL-SD-RB01-061109
SDG: SC3122 LAB 10 SC3122-43 SC3122-45

FRACTION: OS SAMP DATE 6/11/2009 6/11/2009

MEDIA: WATER QC TYPE FB RB

UNITS UG/L UG/L

PCT SOLIDS 0.0 0.0

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD
1,1-BIPHENYL 9 U 9 U
1,4-DIOXANE 9 U 9 U
2,4,5-TRICHLOROPHENOL 24 U 24 U
2,4,6-TRICHLOROPHENOL 9 U 9 U
2,4-DICHLOROPHENOL 9 U 9 U
2,4-DIMETHYLPHENOL 9 U 9 U
2,4-DINITROPHENOL 24 UJ C 24 UJ C

2,4-DINITROTOLUENE 9 U 9 U

2,6-DINITROTOLUENE 9 U 9 U

2-CHLORONAPHTHALENE 9 U 9 U

2-CHLOROPHENOL 9 U 9 U

2-METHYLPHENOL 9 U 9 U

2-NITROANILINE 24 U 24 U

2-NITROPHENOL 9 U 9 U

3&4-METHYLPHENOL 9 U 9 U

3,3'-DICHLOROBENZIDINE 9 U 9 U

3-NITROANILINE 24 U 24 U

4,6-DINITRO-2-METHYLPHENOL 24 UJ C 24 UJ C

4-BROMOPHENYL PHENYL ETHER 9 U 9 U

4-CHLORO-3-METHYLPHENOL 9 U 9 U

4-CHLOROANILINE 9 U 9 U

4-CHLOROPHENYL PHENYL ETHER 9 U 9 U

4-NITROANILINE 24 U 24 U

4-NITROPHENOL 24 UJ CE 24 UJ CE

ACETOPHENONE 9 U 9 U

ATRAZINE 9 U 9 U

BENZALDEHYDE 9 UJ CE 9 UJ CE

BIS(2-CHLOROETHOXY)METHANE 9 U 9 U

BIS(2-CHLOROETHYL)ETHER 9 U 9 U

BIS(2-CHLOROISOPROPYL)ETHER 9 U 9 U

BIS(2-ETHYLHEXYL)PHTHALATE 9 U 9 U

BUTYL BENZYL PHTHALATE 9 U 9 U

CAPROLACTAM 9 U 9 U

CARBAZOLE 9 U 9 U

DIBENZOFURAN 9 U 9 U

1 of 2 7/29/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-FB01-061109 WGL-SD-RB01-061109

SOG: SC3122 LAB ID SC3122-43 SC3122-45

FRACTION: OS SAMP_DATE 6/11/2009 6/11/2009

MEOlA: WATER OC_TYPE FB RB

UNITS UG/L UG/L

PCT_SOLIDS 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCO RESULT VOL OLCO

DIETHYL PHTHALATE 9 U 9 U

DIMETHYL PHTHALATE 9 U 9 U

DI-N-BUTYL PHTHALATE 9 U 9 U

DI-N-OCTYL PHTHALATE 9 UJ C 9 UJ C

HEXACHLOROBENZENE 9 U 9 U

HEXACHLOROBUTADIENE 9 U 9 U

HEXACHLOROCYCLOPENTADIENE 9 U 9 U

HEXACHLOROETHANE 9 U 9 U

ISOPHORONE 9 U 9 U

NITROBENZENE 9 U 9 U

N-NITROSO-DI-N-PROPYLAMINE 9 U 9 U

N-NITROSODIPHENYLAMINE 9 U 9 U

PENTACHLOROPHENOL 24 UJ C 24 UJ C

PHENOL 9 U 9 U

2of2 7/29/2009



PROJ_NO: 00864 NSAMPlE WGl-SD-DUP01-061109 WGl-SD-DUP01-061109-Dl WGl-SD-DUP02-061109 WGl-SD-SD101-000.6
SDG: SC3122 LAB ID SC3122-12 SC3122-12Dl SC3122-21 SC3122-9Dl
FRACTION: PAH SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT OC_TYPE FD NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG
PCT_SOLIDS 95.7 95.7 93.8 96.1
DUP OF WGl-SD-SD102-000.6 WGl-SD-SD106-000.6

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
2-METHYlNAPHTHAlENE 4.2 J CEP 21 UJ CE 42 UJ CER
ACENAPHTHENE 21 UJ E 21 UJ E 42 UJ ER
ACENAPHTHYlENE 16 J P 21 U 9.2 J PR
ANTHRACENE 27 21 U 42 UJ R
BENZO(A)ANTHRACENE 130 21 U 62 J R
BENZO(A)PYRENE 120 21 U 64 J R
BENZO(B)FlUORANTHENE 250 44 190 J R
BENZO(G,H,I)PERYlENE 58 21 U 37 J PR

BENZO(K)FlUORANTHENE 70 10 J P 34 J PR

CHRYSENE 130 21 U 92 J R

DIBENZO(A,H)ANTHRACENE 16 J P 21 U 42 UJ R

FlUORANTHENE 290 52 64 J R

FLUORENE 8.4 J EP 21 UJ E 7 J EPR

INDENO(1,2,3-CD)PYRENE 110 21 U 72J R

NAPHTHALENE 4.1 J EP 21 UJ E 42 UJ ER

PHENANTHRENE 130 16 J P 60 J R

PYRENE 260 60 160 J R

1 of 5 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD102-000.6 WGL-SD-SD102-000.6-DL WGL-SD-SD103-000.6 WGL-SD-SD103-000.6-DL

SOG: SC3122 LAB ID SC3122-6 SC3122-6DL SC3122-3 SC3122-3DL

FRACTION: PAH SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT QC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 96.4 96.4 95.6 95.6

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

2-METHYLNAPHTHALENE 5.1 J CEP 5.9 J CEP

ACENAPHTHENE 13 J EP 6.1 J EP

ACENAPHTHYLENE 12 J P 18 J P

ANTHRACENE 33 31

BENZO(A)ANTHRACENE 120 160

BENZO(A)PYRENE 130 170

BENZO(B)FLUORANTHENE 250 340

BENZO(G, H, I)PERYLENE 68 98

BENZO(K)FLUORANTHENE 87 84

CHRYSENE 120 200

DIBENZO(A,H)ANTHRACENE 26 35

FLUORANTHENE 340 350

FLUORENE 10 J EP 11 J EP

INDENO(1,2,3-CD)pYRENE 130 170

NAPHTHALENE 4.1 J EP 4.5 J EP

PHENANTHRENE 160 180

PYRENE 210 350

2 of 5 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD104-000.6 WGL-SD-SD105-000.6 WGL-SD-SD105-000.6-DL WGL-SD-SD106-000.6

SDG: SC3122 LAB ID SC3122-15 SC3122-30 SC3122-30DL SC3122-18DL

FRACTION: PAH SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 95.9 93.1 93.1 94.4

DUP_OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

2-METHYLNAPHTHALENE 25 UJ CE 21 UJ CE 42 UJ CER

ACENAPHTHENE 25 UJ E 21 UJ E 42 UJ ER

ACENAPHTHYLENE 25 U 20 J P 42 UJ R

ANTHRACENE 25 U 27 16 J PR

BENZO(A)ANTHRACENE 25 U 100 42 UJ R

BENZO(A)PYRENE 25 U 93 42 UJ R

BENZO(B)FLUORANTHENE 25 U 180 75 J R

BENZO(G,H,I)PERYLENE 25 U 21 U 42 UJ R

BENZO(K)FLUORANTHENE 25 U 74 25 J PR

CHRYSENE 25 U 110 42 UJ R

DIBENZO(A,H)ANTHRACENE 25 U 21 U 42 UJ R

FLUORANTHENE 14 J P 260 81 J R

FLUORENE 25 UJ E 9.1 J EP 42 UJ ER

INDENO(1,2,3-CD)PYRENE 25 U 21 U 140 J R

NAPHTHALENE 25 UJ E 2.6 J EP 42 UJ ER

PHENANTHRENE 6.9 J P 110 27 J PR

PYRENE 13 J P 190 110 J R

3 of 5 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD107-000.6 WGL-SD-SD108-000.6 WGL-SD-SD109-000.6 WGL-SD-SD110-000.6

SDG: SC3122 LAB 10 SC3122-24DL SC3122-27 SC3122-39 SC3122-36

FRACTION: PAH SAMP_DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT QC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 95.0 94.9 94.8 92.7

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

2-METHYLNAPHTHALENE 42 UJ CE 21 UJ CER 21 UJ E 3.7 J CEP

ACENAPHTHENE 42 UJ E 21 UJ ER 21 UJ E 26 UJ E

ACENAPHTHYLENE 42 U 6.4 J PR 21 U 13 J P

ANTHRACENE 42 U 17 J PR 21 U 35

BENZO(A)ANTHRACENE 42 U 43 J R 100 110

BENZO(A)PYRENE 42 U 38 J R 110 88

BENZO(B)FLUORANTHENE 88 100 J R 200 170

BENZO(G,H,I)PERYLENE 42 U 21 UJ R 54 26 U

BENZO(K)FLUORANTHENE 25 J P 22 J R 77 61

CHRYSENE 42 U 59 J R 89 120

DIBENZO(A,H)ANTHRACENE 42 U 21 UJ R 18 J P 26 U

FLUORANTHENE 96 130 J R 200

FLUORENE 42 UJ E 4.1 J EPR 21 UJ E 26 UJ E

INDENO(1,2,3-CD)PYRENE 42 U 21 UJ R 100 26 U

NAPHTHALENE 42 UJ E 21 UJ ER 2.8 J EP 3.9 J EP

PHENANTHRENE 42 U 48 J R 100 140

PYRENE 130 120 J R 240 260

4of5 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD110-000.6-DL WGL-SD-SD111-000.6 WGL-SD-SD111-000.6-DL WGL-SD-SD112-000.6

SDG: SC3122 LAB_ID SC3122-36DL SC3122-42 SC3122-42DL SC3122-33

FRACTION: PAH SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT QC_TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT_SOLIDS 92.7 94.2 94.2 94.6

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

2-METHYLNAPHTHALENE 5.4 J DEP 21 UJ CE

ACENAPHTHENE 16 J DEP 21 UJ E

ACENAPHTHYLENE 26 J D 13 J P

ANTHRACENE 23 21 U

BENZO(A)ANTHRACENE 120 57

BENZO(A)PYRENE 150 J D 86 J N

BENZO(B)FLUORANTHENE 300 170 J N

BENZO(G,H,I)PERYLENE 76 J D 21 UJ N

BENZO(K)FLUORANTHENE 70 52 J N

CHRYSENE 130 J D 45

DIBENZO(A,H)ANTHRACENE 27 21 UJ N

FLUORANTHENE 320 300 210

FLUORENE 14 J EP 21 UJ E

INDENO(1,2,3-CD)PYRENE 150 21 UJ N

NAPHTHALENE 4.7 J EP 3 J EP

PHENANTHRENE 140 84

PYRENE 350 200

50f5 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-FB01-061109 WGL-SD-RB01-061109

50G: 5C3122 LAB 10 SC3122-44 SC3122-46

FRACTION: PAH SAMP_DATE 6/11/2009 6/11/2009

MEDIA: WATER QC TYPE FB RB

UNITS UG/L UG/L

PCT SOLIDS 0.0 0.0

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD

2-METHYLNAPHTHALENE 0.22 J C 0.22 J C

ACENAPHTHENE 0.19 U 0.19 U

ACENAPHTHYLENE 0.19 U 0.19 U

ANTHRACENE 0.19 U 0.19 U

BENZO(A)ANTHRACENE 0.19 U 0.19 U

BENZO(A)PYRENE 0.19 U 0.19 U

BENZO(B)FLUORANTHENE 0.19 U 0.19 U

BENZO(G,H,I)PERYLENE 0.19 U 0.19 U

BENZO(K)FLUORANTHENE 0.19 U 0.19 U

CHRYSENE 0.19 U 0.19 U

DIBENZO(A,H)ANTHRACENE 0.19 U 0.19 U

FLUORANTHENE 0.19 U 0.19 U

FLUORENE 0.19 U 0.19 U

INDENO(1,2,3-CD)PYRENE 0.19 U 0.19 U

NAPHTHALENE 0.29 0.26

PHENANTHRENE 0.19 U 0.19 U

PYRENE 0.19 U 0.19 U

1 of 1 7/29/2009



PROJ_NO: 00864 NSAMPlE WGl-SD-DUP01-061109 WGl-SD-DUP02-061109 WGl-SD-SD101-000.6 WGl-SD-SD102-000.6
SDG: SC3122 LAS ID SC3122-11 SC3122-20 SC3122-8 SC3122-5
FRACTION: PEST/PCS SAMP DATE 6/11/2009 . 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT OC TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG
PCT SOLIDS 95.7 93.8 96.1 96.4
DUP OF WGl-SD-SD102-000.6 WGl-SD-SD106-000.6

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
4,4'-DDD 6.9 U 5.2 J EP 12 J E 6.7 J EPU
4,4'-DDE 150 J E 15 J E 61 J E 120 J E
4,4'-DDT 62 42 65 51
ALDRIN 3.6 U 3.6 UJ C 3.5 U 3.5 U
AlPHA-SHC 3.6 U 3.6 U 3.5 U 3.5 U
ALPHA-CHLORDANE 3.6 U 3.6 U 3.5 U 3.5 U
AROClOR-1016 18 U 18 UJ C 18 UJ C 18 UJ C
AROClOR-1221 18 U 18 UJ C 18 UJ C 18 UJ C
AROClOR-1232 18 U 18 UJ C 18 UJ C 18 UJ C
AROClOR-1242 18 U 18 UJ C 18 UJ C 18 UJ C

AROClOR-1248 18 U 18 UJ C 18 UJ C 18 UJ C
AROClOR-1254 18 U 18 UJ C 18 UJ C 18 UJ C

AROClOR-1260 18 U 18 UJ C 18 UJ 18 UJ C

SETA-SHC 3.6 U 2.8 J CP 3.5 U 3.4 J P

DElTA-SHC 3.6 UJ C 2.1 J CP 2.3 J CP 3.5 UJ C

DIELDRIN 6.9 U 7 U 6.9 U 4 J U

ENDOSUlFAN I 3.6 U 3.6 U 3.5 U 3.5 U

ENDOSUlFAN II 11 8.8 J U 19 7.4

ENDOSUlFAN SULFATE 6.9 UJ C 7 UJ C 6.9 UJ C 6.8 UJ C

ENDRIN 6.9 U 7 U 6.9 U 6.8 U

ENDRIN ALDEHYDE 6.9 U 7 U 6.9 U 6.8 U

ENDRIN KETONE 6.9 U 7 U 6.9 U 6.8 U

GAMMA-SHC (LINDANE) 3.6 U 1.7 J CP 2.4 J P 3.5 U

GAMMA-CHLORDANE 2 J P 1.7 J P 2.7 J P 1.6 J P

HEPTACHLOR 3.6 U 3.6 U 3.5 U 3.5 U

HEPTACHLOR EPOXIDE 3.6 U 3.6 U 3.5 U 3.5 U

METHOXYCHLOR 36 U 36 U 35 U 35 U

TOXAPHENE 69 U 70 U 69 U 68 U

1 of 5 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD103-000.6 WGL-SD-SD103-000.6-DL2 WGL-SD-SD104-000.6 WGL-SD-SD105-000.6

SDG: SC3122 LAS ID SC3122-2 SC3122-2DL2 SC3122-14 SC3122-29

FRACTION: PEST/PCB SAMP_DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT_SOLIDS 95.6 95.6 95.9 93.1

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
4,4'-DDD 15 J E 8.2 U 41 J E
4,4'-DDE 280 J E 9.4 J E
4,4'-DDT 130 5 J P 150
ALDRIN 3.6 U 4.2 U 3.6 UJ C
ALPHA-SHC 3.6 U 4.2 U 3.6 U

ALPHA-CHLORDANE 3.6 U 4.2 U 3.6 U

AROCLOR-1016 18 UJ C 21 UJ C 18 UJ C

AROCLOR-1221 18 UJ C 21 UJ C 18 UJ C

AROCLOR-1232 18 UJ C 21 UJ C 18 UJ C

AROCLOR-1242 18 UJ C 21 UJ C 18 UJ C

AROCLOR-1248 18 UJ C 21 UJ C 18 UJ C

AROCLOR-1254 18 UJ C 21 UJ C 18 UJ C

AROCLOR-1260 18 UJ C 21 UJ C 18 UJ C

SETA-SHC 3.6 U 4.2 U 3.6 UJ C

DELTA-SHC 3.6 UJ C 4.2 UJ C 3.6 UJ C

DIELDRIN 5 J PU 8.2 U 4.2 J P

ENDOSULFAN I 3.6 U 4.2 U 3.6 U

ENDOSULFAN II 6.9 U 8.2 U 19 J PU

ENDOSULFAN SULFATE 6.9 UJ C 8.2 UJ C 7.1 UJ C

ENDRIN 6.9 U 8.2 U 7.1 U

ENDRIN ALDEHYDE 6.9 U 8.2 U 7.1 U

ENDRIN KETONE 6.9 U 8.2 U 7.1 U

GAMMA-SHC (LINDANE) 3.6 U 4.2 U 2.1 J CP

GAMMA-CHLORDANE 3.6 U 4.2 U 3.1 J P

HEPTACHLOR 3.6 U 4.2 U 3.6 U

HEPTACHLOR EPOXIDE 3.6 U 4.2 U 3.6 U

METHOXYCHLOR 36 U 42 U 36 U

TOXAPHENE 69 U 82 U 71 U

2 of 5 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD105-000.6-DL2 WGL-SD-SD106-000.6 WGL-SD-SD107-000.6 WGL-SD-SD108-000.6
SDG: SC3122 LAS 10 SC3122-29DL2 SC3122-17 SC3122-23 SC3122-26
FRACTION: PEST/PCB SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC TYPE NM NM NM NM
UNITS UG/KG UG/KG UG/KG UG/KG
PCT SOLIDS 93.1 94.4 95.0 94.9

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
4,4'-000 7 U 6.9 U 7.5 J E
4,4'-DDE 210 J E 22 J E 120 J E 48 J E
4,4'-DDT 43 160 53
ALDRIN 3.6 U 3.6 UJ C 3.6 UJ C
ALPHA-SHC 3.6 U 3.6 U 3.6 U
ALPHA-CHLORDANE 3.6 U 5.2 3.6 U

AROCLOR-1016 18 UJ C 18 UJ C 18 UJ C

AROCLOR-1221 18 UJ C 18 UJ C 18 UJ C

AROCLOR-1232 18 UJ C 18 UJ C 18 UJ C

AROCLOR-1242 18 UJ C 18 UJ C 18 UJ C

AROCLOR-1248 18 UJ C 18 UJ C 18 UJ C

AROCLOR-1254 18 UJ C 18 UJ C 18 UJ C

AROCLOR-1260 18 UJ C 18 UJ C 18 UJ C

SETA-SHC 3.6 U 3.6 UJ C 1.8 J CP

DELTA-SHC 2.9 J CPU 6.1 J C 3.6 UJ C

DIELDRIN 6 J P 6.9 U 7 U

ENDOSULFAN I 3.6 U 3.6 U 3.6 U

ENDOSULFAN II 7 U 6.9 U 10 J U

ENDOSULFAN SULFATE 7 UJ C 6.9 UJ C 7 UJ C

ENDRIN 7 U 6.9 U 7 U

ENDRIN ALDEHYDE 7 U 6.9 U 7 U

ENDRIN KETONE 7 U 6.9 U 7 U

GAMMA-SHC (LINDANE) 3.6 U 4.5 J C 3.6 UJ C

GAMMA-CHLORDANE 2.3 J PU 11 J U 1.8 J P

HEPTACHLOR 3.6 U 3.6 U 3.6 U

HEPTACHLOR EPOXIDE 3.6 U 3.6 U 3.6 U

METHOXYCHLOR 36 U 36 U 36 U

TOXAPHENE 70 U 69 U 70 U

3 of 5 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD109-000.6 WGL-SD-SD110-000.6 WGL-SD-SD111-000.6 WGL-SD-SD111-000.6-DL2

SDG: SC3122 LAS ID SC3122-38 SC3122-35 SC3122-41 SC3122-41DL2

FRACTION: PEST/PCB SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC_TYPE NM NM NM NM

UNITS UG/KG UG/KG UG/KG UG/KG

PCT SOLIDS 94.8 92.7 94.2 94.2

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

4,4'-DDD 5.2 J EP 5 J EP 7 U

4,4'-DDE 34 J E 45 J E 190 J E

4,4'-DDT 55 69 270

ALDRIN 3.6 UJ C 4.4 UJ C 3.6 UJ CD

ALPHA-SHC 3.6 U 4.4 U 3.6 UJ D

ALPHA-CHLORDANE 3.6 U 4.4 U 3.6 U

AROCLOR-1016 18 UR R 22 UR R 18 UJ C

AROCLOR-1221 18 UR R 22 UR R 18 UJ C

AROCLOR-1232 18 UR R 22 UR R 18 UJ C

AROCLOR-1242 18 UR R 22 UR R 18 UJ C

AROCLOR-1248 18 UR R 22 UR R 18 UJ C

AROCLOR-1254 18 UR R 22 UR R 18 UJ C

AROCLOR-1260 18 UR R 22 UR R 18 UJ C

SETA-SHC 3.6 UJ C 4.4 UJ C 3.6 UJ CD

DELTA-SHC 3.3 J CPU 3.7 J CPU 4.4 J CDU

DIELDRIN 7.9 J U 7.5 J PU 8 J U

ENDOSULFAN I 3.6 U 4.4 U 3.6 U

ENDOSULFAN II 7 U 8.5 U 18 J DU

ENDOSULFAN SULFATE 7 UJ C 8.5 UJ C 7 UJ C

ENDRIN 7 U 8.5 U 7 U

ENDRIN ALDEHYDE 7 U 8.5 U 7 U

ENDRIN KETONE 7 U 8.5 U 7 U

GAMMA-SHC (LINDANE) 2 J CP 2.6 J CP 3.6 UJ CD

GAMMA-CHLORDANE 3.6 U 2.6 J P 3.6 U

HEPTACHLOR 3.6 U 4.4 U 3.6 U

HEPTACHLOR EPOXIDE 3.6 U 4.4 U 3.6 U

METHOXYCHLOR 36 U 44 U 36 U

TOXAPHENE 70 U 85 U 70 U

4 of 5 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD112-000.6 WGL-SD-SD112-000.6-DL2

SDG: SC3122 LAB_ID SC3122-32 SC3122-32DL2

FRACTION: PEST/PCB SAMP_DATE 6/11/2009 6/11/2009

MEDIA: SEDIMENT OC TYPE NM NM

UNITS UG/KG UG/KG

PCT_SOLIDS 94.6 94.6

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD

4,4'-DDD 7 U

4,4'-DDE 210 J E

4,4'-DDT 260

ALDRIN 3.6 UJ C

ALPHA-BHC 3.6 U

ALPHA-CHLORDANE 3.6 U

AROCLOR-1016 18 UR R

AROCLOR-1221 18 UR R

AROCLOR-1232 18 UR R

AROCLOR-1242 18 UR R

AROCLOR-1248 18 UR R

AROCLOR-1254 18 UR R

AROCLOR-1260 18 UR R

BETA-BHC 7.4 J CU

DELTA-BHC 2.4 J CP

DIELDRIN 8 J U

ENDOSULFAN I 3.6 U

ENDOSULFAN II 7 U

ENDOSULFAN SULFATE 7 UJ C

ENDRIN 7 U

ENDRIN ALDEHYDE 7 U

ENDRIN KETONE 7 U

GAMMA-BHC (LINDANE) 2.2 J CP

GAMMA-CHLORDANE 3 J

HEPTACHLOR 3.6 U

HEPTACHLOR EPOXIDE 3.6 U

METHOXYCHLOR 36 U

TOXAPHENE 70 U

5 of 5 7/30/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-FB01-061109 WGL-SD-RB01-061109

SDG: SC3122 LAB ID SC3122-43 SC3122-45

FRACTION: PEST/PCB SAMP DATE 6/11/2009 6/11/2009

MEDIA: WATER OC TYPE FB RB

UNITS UG/L UG/L

PCT SOLIDS 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD
4,4'-DDD 0.019 U 0.019 U
4,4'-DDE 0.019 U 0.019 U
4,4'-DDT 0.019 U 0.019 U

ALDRIN 0.0094 U 0.0094 U
ALPHA-BHC 0.0094 U 0.0094 U

ALPHA-CHLORDANE 0.0094 U 0.0094 U

AROCLOR-1016 0.47 U 0.48 U
AROCLOR-1221 0.47 U 0.48 U

AROCLOR-1232 0.47 U 0.48 U

AROCLOR-1242 0.47 U 0.48 U

AROCLOR-1248 0.47 U 0.48 U

AROCLOR-1254 0.47 U 0.48 U

AROCLOR-1260 0.47 U 0.48 U

BETA-BHC 0.0094 U 0.0094 U

DELTA-BHC 0.0094 U 0.0094 U

DIELDRIN 0.019 U 0.019 U

ENDOSULFAN I 0.0094 U 0.0094 U

ENDOSULFAN II 0.019 U 0.019 U

ENDOSULFAN SULFATE 0.019 U 0.019 U

ENDRIN 0.019 U 0.019 U

ENDRIN ALDEHYDE 0.019 U 0.019 U

ENDRIN KETONE 0.019 U 0.019 U

GAMMA-BHC (LINDANE) 0.0094 U 0.0094 U

GAMMA-CHLORDANE 0.0094 U 0.0094 U

HEPTACHLOR 0.043 0.034

HEPTACHLOR EPOXIDE 0.0094 U 0.0094 U

METHOXYCHLOR 0.094 U 0.094 U

TOXAPHENE 0.19 U 0.19 U

1 of 1 7/29/2009



TETRATECH
INTERNAL CORRESPONDENCE

C-NAVY-08-09-3263'W

Phoebe Call (w/o enc.)

Paula DiMattei (no copy) f:t Cr
Tier II arganic Data Validation, SDG SC3624
Katahdin Analytical Services, Inc.
CTa 407, West Gate Landfill, NAS South Weymouth, Weymouth, MA

Date:

To:

From:

SUbject:

August 10,2009

VaC/SVaC/PAH/Pesticides/PCB:
13/Groundwatersl WGL-GW-DUP01-063009

WGL-GW-MW101-062909
WGL-GW-MW103-062909
WGL-GW-MW3-062909
WGL-GW-MW39-063009
WGL-GW-MW4-063009
WGL-GW-MW48D2-063009

c: File G00864-4.1 0 (w/enc.-original)
D. Seiken (w/o enc.)

WGL-GW-DUP02-063009
WGL-GW-MW102-062909
WGL-GW-MW2-063009
WGL-GW-MW38-063009
WGL-GW-MW40S-063009
WGL-GW-MW480-063009

1/Rinsate blank

1/Field blank

vac:
1/Trip blank

(Field Duplicates: WGL-GW-MW48D-063009IWGL-GW-DUP01-63009;
WGL-GW-MW40S-063009IWGL-GW-DUP02-63009)

WGL-GW-RB01-070109

WGL-GW-FB01-070109

WGL-GW-TB01-062909

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the volatile (VaC), semivolatile
organic compounds (Svacs), polynuclear aromatic hydrocarbons (PAH), pesticide, and polychlorinated
biphenyls (PCB) analytical data for the samples in this SDG. The samples were collected at the West
Gate Landfill site at NAS South Weymouth in Weymouth, Massachusetts on June 29, 2009 through July
1,2009. Sample collection and analysis were performed according to the requirements of the Pre-Design
Investigation Quality Assurance Project Plan, West Gate Landfill, dated February 2009.

The vac and svac analyses were performed according to USEPA SW-846 Methods 8260B and 8270C,
respectively; and the PAH analysis (which also included analysis for non-PAH compounds 1,4-dioxane,
hexachlorobenzene, and pentachlorophenol) were performed according to USEPA SW-846 Method
8270C in the selective ion monitoring (SIM) mode. Additionally, analysis for 1,2-dibromomethane and 1,2
dibromo-3-chloropropane was performed according to EPA Method 504.2. The pesticides and PCB
analyses were performed according to USEPA SW-846 Methods 8081 and 8082, respectively.

The vac, svac, and PAH data validation was performed in accordance with the Region I EPA-NE Data
Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996. The pesticide
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and PCB validation was performed in accordance with the Region I, EPA-NE Data Validation Functional
Guidelines for Evaluating Organic Analyses, Part III, February 2004.

The sample results, validation qualifiers (VOL), and qualifier codes (OLCD) are presented in the enclosed
data summary tables. A list of the qualifier codes, which provide the reasons for the validation qualifiers,
is enclosed.

The data were evaluated based on the following parameters:

*

*

*

*

*
*

•
•
•
•
•
•
•
•
•
•
•
•

Data Completeness
Preservation and Technical Holding Times
GC/MS Instrument Performance Check (Tuning)
Initial and Continuing Calibrations
Blanks
Surrogate Compounds
Internal Standards
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample/Laboratory Control Sample Duplicate
Field Duplicates
Compound Identification
Compound Ouantitation Limits

* All criteria were met for this parameter.

Preservation and Technical Holding Times

Semivolatiles

Sample WGL-GW-48D2-063009 was re-extracted since all acid surrogate recoveries were very low «10%)
in the original analysis. The re-extracted sample has improved acid surrogate recoveries; however, it was
extracted 7 days beyond the holding time criterion. Therefore, the non-detected semivolatile compound
results in the re-extracted sample were qualified as estimated (UJ).

Although holding time criteria were exceeded, the project accuracy goals are not impacted since there are
not regulatory criteria for the acid compounds (except for pentachlorophenol which was reported from the
SIM analysis). The positive and non-detected semivolatile acid compound results in sample WGL-GW
48D2-063009 are usable as estimated quantitation limits.

PCBs

Samples WGL-GW-MW4-063009, WGL-GW-MW40S-063009, WGL-GW-MW48D-063009, WGL-GW
DUP01-063009, WGL-GW-DUP02-063009, and WGL-GW-MW39-063009 were re-extracted since the
surrogate recoveries were low in the original analyses. The re-extracted samples have improved surrogate
recoveries; however, they were extracted 14 days beyond the holding time criterion. Therefore, the non
detected PCB results in these re-extracted samples were qualified as estimated (UJ).

The project accuracy goals may be impacted due to the exceeded holding time criteria. The non-detected
PCB results in the affected samples are usable as estimated quantitation limits.
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Initial and Continuing Calibrations

Volatiles

The following table summarizes the volatile compound that failed to meet the initial calibration verification
(ICV) recovery criterion of 75-125%:

Action
Compound %R

(+) NOs
Affected Sample

Oichlorodifluoromethane 68 UJ All samples

Although the ICV recovery was outside of the QC limits for dichlorodifluoromethane, the project accuracy
goals were not impacted since there are no regulatory limits for this compound. The non-detected
dichlorodifluoromethane results in all samples are usable as estimated quantitation limits.

The following table summarizes the volatile compounds that failed to meet the continuing calibration (CC)
criterion of %0 <25:

Compound %0
Action

Affected Samples
(+) NOs

WGL-GW-FB01-070109, WGL-GW-RB01-0701 09,
WGL-GW-OUP01-063009, WGL-GW-OUP02-063009,
WGL-GW-MW102-062909, WGL-GW-MW2-063009,

1,2,4-Trichlorobenzene 31.4 UJ WGL-GW-MW38-063009, WGL-GW-MW39-063009
WGL-GW-MW4-063009, WGL-GW-MW40S-063009,

WGL-GW-MW480-063009,
WGL-GW-MW4802-063009

Although the %0 method criterion was outside of the QC limits for 1,2,4-trichlorobenzene, the project
accuracy goals are not impacted since the instrument calibration variability is within the safety margin
allocated for this compound as indicated by the large difference between the sample quantitation and the
project action limit. The non-detected results in the affected samples are usable as estimated quantitation
limits.

Semivolatiles

The following table summarizes the semivolatile compound that failed to meet the initial calibration
verification (ICV) recovery criterion of 75-125%:

Action
Compound %R

(+) NOs
Affected Sample

Benzaldehyde 240 J WGL-GW-RB01-0701 09, WGL-GW-FB01-0701 09
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Although the ICV recovery criteria were outside of the QC limits for benzaldehyde, the project accuracy
goals are not impacted since there are no regulatory limits established for this compound. The positive
results in the affected samples are usable as estimated values.

The following table summarizes the semivolatile compounds that failed to meet the continuing calibration
(CC) criterion of %0 <25:

Compound %0
Action

Affected Samples
(+) NOs

Benzaldehyde
193,

J UJ All samples
156

WGL-GW-OUP01-063009, WGL-GW-OUP02-063009
WGL-GW-MW1 01-062909, WGL-GW-MW1 02-062909,

2,4-0initrophenol -41.1 UJ
WGL-GW-MW103-062909, WGL-GW-MW2-063009,
WGL-GW-MW3-062909, WGL-GW-MW38-063009,

WGL-GW-MW4-063009, WGL-GW-MW40S-063009,
WGL-GW-MW480-063009
WGL-GW-MW39-063009,

4-Nitrophenol -46.6 UJ WGL-GW-MW4802-063009
WGL-GW-RB01-0701 09WGL-GW-FB01-0701 09

Although the %0 method criteria were outside of the QC limits for the compounds listed above, the project
accuracy goals are not impacted since there are no regulatory limits established for these compounds. The
positive and non-detected results in the affected samples are usable as estimated values and estimated
quantitation limits.

PAH

The following table summarizes semivolatile-SIM compounds that failed to meet the continuing calibration
(CC) criterion of %0 <25:

Action
Compound %0

(+) NOs
Affected Samples

WGL-GW-OUP01-063009, WGL-GW-OUP02-063009
WGL-GW-MW102-062909, WGL-GW-MW1 03-062909,

WGL-GW-MW2-063009, WGL-GW-MW38-063009,
Pentachlorophenol 41.6 UJ WGL-GW-MW39-063009, WGL-GW-MW4-063009,

WGL-GW-MW40S-063009, WGL-GW-MW480-063009,
WGL-GW-MW4802-063009, WGL-GW-FB01-0701 09,

WGL-GW-RB01-070109

The project accuracy goals may be impacted since the %0 method criterion was exceeded for
pentachlorophenol. The non-detected pentachlorophenol results in the affected samples are usable as
estimated quantitation limits.
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PCB

The following table summarizes the Aroclors that failed to meet the continuing calibration (CC) criterion of
%0 <25:

Avg. %0 Avg. %0 Action
Compound Column 1 Column 2 (+) NOs

Affected Samples

Aroclor-1016 -56.5 -43.3 UJ WGL-GW-OUP01-063009,
WGL-GW-OUP02-063009
WGL-GW-MW39-063009,

Aroclor-1260 -63.5 -41.6 UJ WGL-GW-MW4-063009,
WGL-GW-MW40S-063009,
WGL-GW-MW480-063009

As specified in the method, Aroclors 1016 and 1260 were analyzed as the CCVs that bracketed all
samples since these Aroclors have peaks that are representative to all Aroclors. Therefore, professional
judgment was used to apply actions to all target Aroclors as a result of the significant decrease in
sensitivity exhibited by these continuing calibration standard for Aroclor-1 016 and Aroclor-1260.

Although the continuing calibration criterion was exceed, the project accuracy goals were not impacted since
the instrument calibration variability is below the 80% safety margin allocated for these compounds. The
non-detected results in the affected samples are usable as estimated quantitation limits.

Surrogate Compounds

Semivolatiles

The following samples had surrogate spike recoveries outside of the recovery QC limits:

Sample Surrogate % Recovery QC Limits Action 1

(+) NOs
WGL-GW-MW4802-

Phenol-d5 0 10-90 R
063009

Note1
: onlv acid compounds required qualification based on the surrogate recovery nonconformance.

Although the surrogate recovery QC criteria were not met for phenol-d5, the project accuracy goals are
not impacted since there are no established regulatory limits for the affected target semivolatile acid
compounds. However because the non-detected acid compound results are not usable for project
decisions the project completeness goals may be impacted.

PCBs

The following samples had surrogate spike recoveries outside of the QC recovery limits:
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Sample % Recovery Action
DCB (column1) DCB (column 2) (+) NDs

WGL-GW-MW4-063009 30 30 UJ
WGL-GW-DUP02-063009 33 33 UJ
WGL-GW-MW39-063009 28 28 UJ

QC Limits 44-135 44-135

The surrogate recoveries exceeded the QC criteria as listed above; therefore, the project accuracy goals
may be impacted. The non-detected PCB results for the affected samples are usable as estimated
quantitation limits which may be biased low.

Matrix Spike/Matrix Spike Duplicate

Semivolatiles

The following table summarizes the results of the matrix spike and/or matrix spike duplicate (MS/MSD)
analyses that were outside of the QC acceptance limits:

WGL-GW-MW38-063009

Compound MS MSD %Rec. Action
%R %R QC Limits (+) N

2-Methylphenol 41 - 45-88 UJ
2,2-oxybis(1-chloropropane) 57 - 58-96 UJ

3 & 4-Methylphenol 38 - 41-80 UJ
2,4-Dimethylphenol 44 - 51-93 UJ

Caprolactam 14 - 15-35 UJ
2-Chloronaphthalene 55 - 57-108 UJ

4-Bromophenyl-phenyl ether 73 - 76-114 UJ
- criterion met

Although the MS and/or MSD percent recovery criteria were not met for the compounds listed above, the
project accuracy goals are not impacted since there are no regulatory limits established for these
compounds. The non-detected results for the compounds listed above in sample WGL-GW-MW38
063009 are usable as estimated quantitation limits which may be biased low.

Laboratory Control Sample/Laboratory Control Sample Duplicates

Semivolatiles

The following table summarizes the semivolatile compounds that failed to meet the LCS and/or LCSD
recovery and relative percent difference (RPD) QC acceptance limits:
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LCS LCS
RP

QC Limits Action
Compound %R 0

0 %R RP
(+)

Affected Samples
%R 0

NOs

Benzaldehyde 826 NA NA 10-77 NA J WGL-GW-FB01-070109,
WGL-GW-RB01-070109

2,2'-oxybis(1- 57 NA NA 58-96 NA UJchloropropane) All samples except WGL-
4,6-0initro-2- 52 NA NA 57-126 NA UJ GW-MW4802-063009(RE)
methvlphenol
2,2'-oxybis(1- 52 - - 58-96 - UJchloropropane)

Bis(2-
chloroethoxy)metha 54 - 32 55-103 30 UJ

ne
WGL-GW-MW4802-

2-Nitroaniline 65 - - 69-117 - UJ 063009(RE)
2,6-0initrotoluene 65 - - 66-111 - UJ
4-Bromophenyl-

63 - - 76-114 - UJ
phenylether

2-
46 57-108 UJ

Chloronaphthalene - - -

-Criterion met
NA: Not applicable since an LCSO was not analyzed

Although the laboratory control sample recovery criteria were not met for the compounds listed above, the
project accuracy goals are not impacted since there are no established regulatory limits. The positive
benzaldehyde results in affected samples are usable as estimated values that may be biased high. The
non-detected results for the remaining compounds listed above in the affected samples are usable as
estimated quantitation limits which may be biased low.

Although the laboratory control sample RPO criterion was not met for bis(2-chloroethoxy)methane, the
project precision goals are not impacted since there are no established regulatory limits. The non
detected result for this compound in the affected sample is usable as an estimated quantitation limit.

Compound Quantitation Limits

Volatiles

1,2-0ibromomethane and 1,2-dibromo-3-chloropropane were analyzed by methods 8260B and 504.2.
The 504.2 sample results were selected for reporting for these compounds.

As noted in the QAPP, 1,2-dibromomethane and 1,2-dibromo-3-chloropropane did not meet project action
limits. However, the project action limits were met for all other volatile organic compounds.

Semivolatiles/PAH

All PAHs, 1A-dioxane, hexachlorobenzene, and pentachlorophenol were analyzed by full scan as well as
SIM mode. The SIM sample results were selected for reporting for all of these compounds.
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The project action limits were met for all semivolatile compounds, including PAHs, except for the
following. As noted in the QAPP, benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene,
and indeno(1,2,3-cd)pyrene did not meet project action limits. Additionally, the project action limits were
not met for atrazine which was analyzed by full scan analysis only.

Data Usability Assessment

The data usability assessment was performed to determine if the data met the project data quality
objectives for acceptable accuracy, precision, sensitivity, and completeness; and to determine and define·
the impact of the exceeded quality control indicators on the technical usability of the data. Please refer to
the specific sections in the above validation report for further details.

Volatiles

The project goals with respect to accuracy were met for the volatiles data set. Data usability was not
impacted with regards to accuracy. Select compounds were qualified as estimated due to instrument
calibration variability. Although specific method criteria were not met in these instances, the affected non
detected results are usable as estimated quantitation limits.

The project goals with respect to sensitivity were met for the volatiles data set with the following
exceptions. The project action limits for 1,2-dibromomethane and 1,2-dibromo-3-chloropropane were not
achievable; thus, this may have a minor impact on data usability.

The project goals with respect to precision and completeness were met for the volatiles data set. Data
usability was not impacted with regards to precision and completeness.

Semivolatiles/PAH

The project goals with respect to accuracy were met for the semivolatiles/PAH data set with the following
exceptions. All semivolatile compound results in sample WGL-GW-MW48D2-063009 were qualified as
estimated due to the exceeded extraction holding time criterion. Pentachlorophenol results in select
samples were qualified as estimated due to instrument calibration variability. Although specific method
criteria were not met in this instance, the affected non-detected results are usable as estimated
quantitation limits which may have a minor impact on data usability. Additionally, select compounds were
qualified as estimated due to instrument calibration variability, low matrix spike recoveries, and low or high
laboratory control sample recoveries. Although specific method criteria were not met in these instances,
the affected positive and non-detected results are usable as estimated values and estimated quantitation
limits.

The project goals with respect to precision were met for the semivolatiles/PAH data set. Data usability
was not impacted with regards to precision. Bis(2-chloroethoxy)methane was qualified as estimated in
WGL-GW-MW48D2-063009 due to poor laboratory control sample precision. Although specific method
criteria were not met in this instance, the affected non-detected result is usable as an estimated
quantitation limit.

The project goals with respect to sensitivity were met for the semivolatile data set with the following
exceptions. The project action limits for atrazine, benzo(a)anthracene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were not achievable; thus, this may have a minor
impact on data usability.



Memo to Phoebe Call
August 10, 2009
Page 9

The project goals with respect to completeness were met for the semivolatile/PAH data set with the
following exceptions. All acid semivolatile compound results in sample WGL-GW-MW48D2-063009 were
qualified as rejected due to the very low «10%) surrogate recovery. These results are not usable for
project decisions; thus, data usability with regards to completeness may be impacted.

Pesticides

The project goals with respect to accuracy, precision, sensitivity, and completeness were met for the
pesticides data set. Data usability was not impacted with regards to accuracy, precision, sensitivity, and
completeness.

PCBs

The project goals with respect to accuracy were met for the PCBs data set with the following exceptions.
All PCB results in samples WGL-GW-MW4-063009, WGL-GW-MW40S-063009, WGL-GW-MW48D
063009, WGL-GW-DUP01-063009, WGL-GW-DUP02-063009, and WGL-GW-MW39-063009 were
qualified as estimated due to the exceeded extraction holding time criteria. All PCBs in select samples
were qualified as estimated due to low surrogate recoveries. Although specific method criteria were not
met in these instances, the affected non-detected results are usable as estimated quantitation limits which
may have a minor impact on data usability. Additionally, all PCBs in select samples were qualified as
estimated due to instrument calibration variability. Although specific method criteria were not met in these
instances, the affected non-detected results are usable as estimated quantitation limits.

The project goals with respect to precision and sensitivity were met for the PCBs data set. Data usability
was not impacted with regards to precision and sensitivity.

The project goals with respect to completeness were met for the PCB data set. Data usability was not
impacted with regards to completeness.

Tables:

Enclosures:

Data Validation Qualifiers and Codes
Data Summary Tables

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A = Lab Blank Contamination

B Field Blank Contamination

C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

C01 GC/MS Tuning Noncompliance

o = MS/MSD Recovery Noncompliance

E LCS/LCSD Recovery Noncompliance

F Lab Duplicate Imprecision

G Field Duplicate Imprecision

H = Holding Time Exceedance

I ICP Serial Dilution Noncompliance

J = GFAA PDS - GFAA MSA's r < 0.995

K = ICP Interference - includes ICS % R Noncompliance

L = Instrument Calibration Range Exceedance

M Sample Preservation Noncompliance

N Internal Standard Noncompliance

N01 = Internal Standard Recovery Noncompliance Dioxins

N02 Recovery Standard Noncompliance Dioxins

N03 = Clean-up Standard Noncompliance Dioxins

o = Poor Instrument Performance (e.g. base-line drifting)

P Uncertainty near detection limit « 2 x IDL for inorganics and <CRQL for organics)

Q Other problems (can encompass a number of issues; e.g. chromatography, interferences, etc.)

R Surrogates Recovery Noncompliance

S Pesticide/PCB Resolution

T = % Breakdown Noncompliance for DDT and Endrin

U % Difference between columns/detectors >25% for positive results determined via GC/HPLC

V Non-linear calibrations; correlation coefficient r < 0.995

W = EMPC result

X Signal to noise response drop
Y Percent solids <30%
Z Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 00864 NSAMPlE WGl-GW-DUP01-063009 WGl-GW-DUP02-063009 WGl-GW-FB01-070109 WGl-GW-MW101-062909
SDG: SC3624 LAB 10 SC3624-18 SC3624-22 SC3624-28 SC3624-2
FRACTION: OV SAMP DATE 6/30/2009 6/30/2009 7/1/2009 6/29/2009
MEDIA: WATER OC TYPE FD FD FB NM

UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF WGl-GW-MW48D-063009 WGl-GW-MW40S-063009

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHLOROETHANE 1 U 1 U 1 U 1 U
1,1,2,2-TETRACHLOROETHANE 1 U 1 U 1 U 1 U
1,1,2-TRICHlOROETHANE 1 U 1 U 1 U 1 U
1,1-DICHlOROETHANE 1 U 1 U 1 U 1 U
1,1-DICHlOROETHENE 1 U 1 U 1 U 1 U
1,2,4-TRICHlOROBENZENE 1 UJ C 1 UJ C 1 UJ C 1 U
1,2-DICHlOROBENZENE 1 U 1 U 1 U 1 U
1,2-DICHlOROETHANE 1 U 1 U 1 U 1 U
1,2-DICHlOROPROPANE 1 U 1 U 1 U 1 U
1,3-DICHlOROBENZENE 1 U 1 U 1 U 1 U

1A-DICHLOROBENZENE 1 U 1 U 1 U 1 U
2-BUTANONE 5 U 5 U 5 U 5 U

2-HEXANONE 5 U 5 U 5 U 5 U
4-METHYl-2-PENTANONE 5 U 5 U 5 U 5 U

ACETONE 5 U 5 U 5 U 10

BENZENE 1 U 1 U 1 U 1 U

BROMODICHlOROMETHANE 1 U 1 U 1 U 1 U

BROMOFORM 1 U 1 U 1 U 1 U

BROMOMETHANE 2 U 2 U 2 U 2 U

CARBON DISULFIDE 1 U 1 U 1 U 1 U

CARBON TETRACHLORIDE 1 U 1 U 1 U 1 U

CHlOROBENZENE 1 U 1 U 1 U 1 U

CHlORODIBROMOMETHANE 1 U 1 U 1 U 1 U

CHlOROETHANE 2 U 2 U 2 U 2 U

CHLOROFORM 1 U 1 U 1 U 0.6 J P

CHLOROMETHANE 2 U 2 U 2 U 2 U

CIS-1,2-DICHlOROETHENE 1 U 0.8 J P 1 U 1 U

CIS-1,3-DICHlOROPROPENE 1 U 1 U 1 U 1 U

CYClOHEXANE 1 U 1 U 1 U 1 U

DICHlORODIFlUOROMETHANE 2 UJ C 2 UJ C 2 UJ C 2 UJ C

ETHYlBENZENE 1 U 1 U 1 U 1 U

ISOPROPYlBENZENE 1 U 1 U 1 U 1 U

M+P-XYlENES 2 U 2 U 2 U 2 U

METHYL ACETATE 1 U 1 U 1 U 1 U

METHYlCYClOHEXANE 1 U 1 U 1 U 1 U

1 of 8 8/10/2009



PROJ_NO: 00864 NSAMPlE WGl-GW-MW102-062909 WGl-GW-MW103-062909 WGl-GW-MW2-063009 WGl-GW-MW3-062909
SOG: SC3624 LAB 10 SC3624-8 SC3624-6 SC3624-10 SC3624-4
FRACTION: OV SAMP DATE 6/29/2009 6/29/2009 6/30/2009 6/29/2009
MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1,1-TRICHlOROETHANE 1 U 1 U 1 U 1 U
1,1,2,2-TETRACHlOROETHANE 1 U 1 U 1 U 1 U
1,1,2-TRICHLOROETHANE 1 U 1 U 1 U 1 U
1,1-DICHlOROETHANE 1 U 1 U 1 U 1 U
1,1-DICHlOROETHENE 1 U 1 U 1 U 1 U
1,2,4-TRICHLOROBENZENE 1 UJ C 1 U 1 UJ C 1 U
1,2-DICHlOROBENZENE 1 U 1 U 1 U 1 U
1,2-DICHlOROETHANE 1 U 1 U 1 U 1 U
1,2-DICHlOROPROPANE 1 U 1 U 1 U 1 U
1,3-DICHlOROBENZENE 1 U 1 U 1 U 1 U
1,4-DICHLOROBENZENE 1 U 1 U 1 U 1 U
2-BUTANONE 5 U 5 U 5 U 5 U
2-HEXANONE 5 U 5 U 5 U 5 U
4-METHYl-2-PENTANONE 5 U 5 U 5 U 5 U
ACETONE 5 U 5 U 5 U 5 U
BENZENE 1 U 1 U 1 U 1 U
BROMODICHlOROMETHANE 1 U 1 U 1 U 1 U

BROMOFORM 1 U 1 U 1 U 1 U
BROMOMETHANE 2 U 2 U 2 U 2 U

CARBON DISULFIDE 1 U 1 U 1 U 1 U
CARBON TETRACHLORIDE 1 U 1 U 1 U 1 U

CHlOROBENZENE 1 U 1 U 1 U 1 U

CHlORODIBROMOMETHANE 1 U 1 U 1 U 1 U

CHlOROETHANE 2 U 2 U 2 U 2 U

CHLOROFORM 1 U 1 U 1 U 1 U

CHLOROMETHANE 2 U 2 U 2 U 2 U

CIS-1,2-DICHlOROETHENE 1 U 1 U 1 U 1 U

CIS-1,3-DICHlOROPROPENE 1 U 1 U 1 U 1 U

CYCLOHEXANE 1 U 1 U 1 U 1 U

DICHlORODIFlUOROMETHANE 2 UJ C 2 UJ C 2 UJ C 2 UJ C

ETHYlBENZENE 1 U 1 U 1 U 1 U

ISOPROPYlBENZENE 1 U 1 U 1 U 1 U

M+P-XYlENES 2 U 2 U 2 U 2 U

METHYL ACETATE 1 U 1 U 1 U 1 U

METHYlCYClOHEXANE 1 U 1 U 1 U 1 U

2 of 8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW38-063009 WGL-GW-MW39-063009 WGL-GW-MW4-063009 WGL-GW-MW40S-063009
SDG: SC3624 LAB ID SC3624-14 SC3624-26 SC3624-12 SC3624-16
FRACTION: OV SAMP DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009
MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,1,1-TRICHLOROETHANE 1 U 1 U 1 U 1 U
1,1,2,2-TETRACHLOROETHANE 1 U 1 U 1 U 1 U
1,1,2-TRICHLOROETHANE 1 U 1 U 1 U 1 U
1,1-DICHLOROETHANE 1 U 1 U 1 U 1 U
1,1-DICHLOROETHENE 1 U 1 U 1 U 1 U
1,2,4-TRICHLOROBENZENE 1 UJ C 1 UJ C 1 UJ C 1 UJ C
1,2-DICHLOROBENZENE 1 U 1 U 1 U 1 U
1,2-DICHLOROETHANE 1 U 1 U 1 U 1 U
1,2-DICHLOROPROPANE 1 U 1 U 1 U 1 U
1,3-DICHLOROBENZENE 1 U 1 U 1 U 1 U
1,4-DICHLOROBENZENE 1 U 1 U 1 U 1 U
2-BUTANONE 5 U 5 U 5 U 5 U
2-HEXANONE 5 U 5 U 5 U 5 U
4-METHYL-2-PENTANONE 5 U 5 U 5 U 5 U
ACETONE 5 U 5 U 5 U 5 U
BENZENE 1 U 1 U 1 U 1 U
BROMODICHLOROMETHANE 1 U 1 U 1 U 1 U
BROMOFORM 1 U 1 U 1 U 1 U
BROMOMETHANE 2 U 2 U 2 U 2 U
CARBON DISULFIDE 1 U 1 U 1 U 1 U
CARBON TETRACHLORIDE 1 U 1 U 1 U 1 U

CHLOROBENZENE 1 U 1 U 1 U 1 U

CHLORODIBROMOMETHANE 1 U 1 U 1 U 1 U

CHLOROETHANE 2 U 2 U 2 U 2 U

CHLOROFORM 1 U 1 U 1 U 1 U
CHLOROMETHANE 2 U 2 U 2 U 2 U

CIS-1,2-DICHLOROETHENE 1 U 1 U 1 U 0.8 J P

CIS-1,3-DICHLOROPROPENE 1 U 1 U 1 U 1 U

CYCLOHEXANE 1 U 1 U 1 U 1 U

DICHLORODIFLUOROMETHANE 2 UJ C 2 UJ C 2 UJ C 2 UJ C

ETHYLBENZENE 1 U 1 U 1 U 1 U

ISOPROPYLBENZENE 1 U 1 U 1 U 1 U

M+P-XYLENES 2 U 2 U 2 U 2 U

METHYL ACETATE 1 U 1 U 1 U 1 U

METHYLCYCLOHEXANE 1 U 1 U 1 U 1 U

3 of 8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW48D-063009 WGL-GW-MW48D2-063009 WGL-GW-RB01-070109 WGL-GW-TBO1-062909
SDG: SC3624 LAB_I0 SC3624-20 SC3624-24 SC3624-30 SC3624-1
FRACTION: OV SAMP_DATE 6/30/2009 6/30/2009 7/112009 5/26/2009
MEDIA: WATER OC TYPE NM NM RB TB

UNITS UG/L UG/L UG/L UG/L
PCT_SOLIDS 0.0 0.0 0.0 0.0
DUP_OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,1,1-TRICHLOROETHANE 1 U 1 U 1 U 1 U
1,1,2,2-TETRACHLOROETHANE 1 U 1 U 1 U 1 U
1,1,2-TRICHLOROETHANE 1 U 1 U 1 U 1 U
1,1-DICHLOROETHANE 1 U 1 U 1 U 1 U
1,1-DICHLOROETHENE 1 U 1 U 1 U 1 U
1,2A-TRICHLOROBENZENE 1 UJ C 1 UJ C 1 UJ C 1 U
1,2-DICHLOROBENZENE 1 U 1 U 1 U 1 U
1,2-DICHLOROETHANE 1 U 1 U 1 U 1 U
1,2-DICHLOROPROPANE 1 U 1 U 1 U 1 U
1,3-DICHLOROBENZENE 1 U 1 U 1 U 1 U
1A-DICHLOROBENZENE 1 U 1 U 1 U 1 U
2-BUTANONE 5 U 5 U 5 U 5 U
2-HEXANONE 5 U 5 U 5 U 5 U
4-METHYL-2-PENTANONE 5 U 5 U 5 U 5 U
ACETONE 5 U 5 U 5 U 5 U

BENZENE 1 U 1 U 1 U 1 U

BROMODICHLOROMETHANE 1 U 1 U 1 U 1 U

BROMOFORM 1 U 1 U 1 U 1 U

BROMOMETHANE 2 U 2 U 2 U 2 U

CARBON DISULFIDE 1 U 1 U 1 U 1 U

CARBON TETRACHLORIDE 1 U 1 U 1 U 1 U

CHLOROBENZENE 1 U 1 U 1 U 1 U

CHLORODIBROMOMETHANE 1 U 1 U 1 U 1 U

CHLOROETHANE 2 U 2 U 2 U 2 U

CHLOROFORM 1 U 1 U 1 U 1 U

CHLOROMETHANE 2 U 2 U 2 U 2 U

CIS-1,2-DICHLOROETHENE 1 U 1 U 1 U 1 U

CIS-1,3-DICHLOROPROPENE 1 U 1 U 1 U 1 U

CYCLOHEXANE 1 U 1 U 1 U 1 U

DICHLORODIFLUOROMETHANE 2 UJ C 2 UJ C 2 UJ C 2 UJ C

ETHYLBENZENE 1 U 1 U 1 U 1 U

ISOPROPYLBENZENE 1 U 1 U 1 U 1 U

M+P-XYLENES 2 U 2 U 2 U 2 U

METHYL ACETATE 1 U 1 U 1 U 1 U

METHYLCYCLOHEXANE 1 U 1 U 1 U 1 U

4of8 8/10/2009



PROJ_NO: 00864 NSAMPlE WGl-GW-DUP01-063009 WGl-GW-DUP02-063009 WGl-GW-FB01-070109 WGl-GW-MW101-062909

SDG: SC3624 LAB ID SC3624-18 SC3624-22 SC3624-28 SC3624-2

FRACTION: OV SAMP DATE 6/30/2009 6/30/2009 7/112009 6/29/2009

MEDIA: WATER OC TYPE FD FD FB NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP_OF WGl-GW-MW48D-063009 WGl-GW-MW40S-063009

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD

METHYlTERT-BUTYlETHER 1 U 1 U 1 U 2

METHYLENE CHLORIDE 5 U 5 U 5 U 5 U

O-XYlENE 1 U 1 U 1 U 1 U

STYRENE 1 U 1 U 1 U 1 U

TETRACHlOROETHENE 1 U 1 U 1 U 1 U

TOLUENE 1 U 1 U 1 U 1 U

TOTAlXYlENES 3 U 3 U 3 U 3 U

TRANS-1,2-DICHlOROETHENE 1 U 1 U 1 U 1 U

TRANS-1,3-DICHlOROPROPENE 1 U 1 U 1 U 1 U

TRICHlOROETHENE 1 U 1 U 1 U 1 U

TRICHlOROFLUOROMETHANE 2 U 2 U 2 U 2 U

VINYL CHLORIDE 2 U 2U 2 U 2 U

5 of 8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW102-062909 WGL-GW-MW103-062909 WGL-GW-MW2-063009 WGL-GW-MW3-062909

SOG: SC3624 LAB 10 SC3624-8 SC3624-6 SC3624-10 SC3624-4

FRACTION: OV SAMP DATE 6/29/2009 6/29/2009 6/30/2009 6/29/2009

MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

METHYL TERT-BUTYLETHER 1 U 0.6 J P 1 U 1 U

METHYLENE CHLORIDE 5 U 5 U 5 U 5 U

O-XYLENE 1 U 1 U 1 U 1 U

STYRENE 1 U 1 U 1 U 1 U

TETRACHLOROETHENE 1 U 1 U 1 U 1 U

TOLUENE 1 U 1 U 1 U 1 U

TOTAL XYLENES 3 U 3 U 3 U 3 U

TRANS-1,2-DICHLOROETHENE 1 U 1 U 1 U 1 U

TRANS-1,3-DICHLOROPROPENE 1 U 1 U 1 U 1 U

TRICHLOROETHENE 1 U 1 U 1 U 1 U

TRICHLOROFLUOROMETHANE 2 U 2 U 2 U 2 U

VINYL CHLORIDE 2 U 2 U 2 U 2 U

6of8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW38-063009 WGL-GW-MW39-063009 WGL-GW-MW4-063009 WGL-GW-MW40S-063009
SOG: SC3624 LAB_IO SC3624-14 SC3624-26 SC3624-12 SC3624-16
FRACTION: OV SAMP_DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009
MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT_SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
METHYLTERT-BUTYLETHER 1 U 1 U 1 U 1 U
METHYLENE CHLORIDE 5 U 5 U 5 U 5 U
O-XYLENE 1 U 1 U 1 U 1 U
STYRENE 1 U 1 U 1 U 1 U
TETRACHLOROETHENE 1 U 1 U 1 U 1 U
TOLUENE 1 U 1 U 1 U 1 U

TOTAL XYLENES 3 U 3 U 3 U 3 U

TRANS-1,2-DICHLOROETHENE 1 U 1 U 1 U 1 U

TRANS-1 ,3-DICHLOROPROPENE 1 U 1 U 1 U 1 U

TRICHLOROETHENE 1 U 1 U 1 U 1 U

TRICHLOROFLUOROMETHANE 2 U 2 U 2 U 2 U

VINYL CHLORIDE 2 U 2 U 2 U 2 U

7 af8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW48D-063009 WGL-GW-MW48D2-063009 WGL-GW-RB01-070109 WGL-GW-TBO1-062909

SOG: SC3624 LAB_ID SC3624-20 SC3624-24 SC3624-30 SC3624-1

FRACTION: OV SAMP_DATE 6/30/2009 6/30/2009 7/112009 5/26/2009

MEDIA: WATER OC_TYPE NM NM RB TB

UNITS UG/L UG/L UG/L UG/L

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP_OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

METHYL TERT-BUTYL ETHER 1 U 1 U 1 U 1 U

METHYLENE CHLORIDE 5 U 5 U 5 U 5 U

O-XYLENE 1 U 1 U 1 U 1 U

STYRENE 1 U 1 U 1 U 1 U

TETRACHLOROETHENE 1 U 1 U 1 U 1 U

TOLUENE 1 U 1 U 1 U 1 U

TOTALXYLENES 3 U 3 U 3 U 3 U

TRANS-1,2-DICHLOROETHENE 1 U 1 U 1 U 1 U

TRANS-1,3-DICHLOROPROPENE 1 U 1 U 1 U 1 U

TRICHLOROETHENE 1 U 1 U 1 U 1 U

TRICHLOROFLUOROMETHANE 2 U 2 U 2 U 2 U

VINYL CHLORIDE 2 U 2 U 2 U 2 U

8 of 8 8/10/2009



PROJ_NO: 00864 NSAMPlE WGl-GW-DUP01-063009 WGl-GW-DUP02-063009 WGl-GW-FB01-070109 WGl-GW-MW101-062909

SDG: SC3624 LAB 10 SC3624-18 SC3624-22 SC3624-28 SC3624-2

FRACTION: lV SAMP DATE 6/30/2009 6/30/2009 7/1/2009 6/29/2009

MEDIA: WATER QC TYPE FD FD FB NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP_OF WGl-GW-MW48D-063009 WGl-GW-MW40S-063009

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

1,2-DIBROMO-3-CHlOROPROPANE 0.048 U 0.048 U 0.047 U 0.047 U

1,2-DIBROMOETHANE 0.048 U 0.048 U 0.047 U 0.047 U

1 of 4 8/10/2009



PROJ_NO: 00864 NSAMPlE WGl-GW-MW102-062909 WGl-GW-MW103-062909 WGl-GW-MW2-063009 WGl-GW-MW3-062909

SOG: SC3624 LAB 10 SC3624-8 SC3624-6 SC3624-10 SC3624-4

FRACTION: LV SAMP_DATE 6/29/2009 6/29/2009 6/30/2009 6/29/2009

MEDIA: WATER QC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

1,2-DIBROMO-3-CHlOROPROPANE 0.047 U 0.047 U 0.047 U 0.047 U

1,2-DIBROMOETHANE 0.047 U 0.047 U 0.047 U 0.047 U

2of4 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW38-063009 WGL-GW-MW39-063009 WGL-GW-MW4-063009 WGL-GW-MW40S-063009

SDG: SC3624 LAB 10 SC3624-14 SC3624-26 SC3624-12 SC3624-16

FRACTION: LV SAMP DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009

MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

1,2-DIBROMO-3-CHLOROPROPANE 0.047 U 0.047 U 0.047 U 0.047 U

1,2-DIBROMOETHANE 0.047 U 0.047 U 0.047 U 0.047 U

30f4 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW48D-063009 WGL-GW-MW48D2-063009 WGL-GW-RB01-070109

SOG: SC3624 LAB 10 SC3624-20 SC3624-24 SC3624-30

FRACTION: LV SAMP_DATE 6/30/2009 6/30/2009 7/112009

MEDIA: WATER QC TYPE NM NM RB

UNITS UG/L UG/L UG/L

PCT SOLIDS 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

1,2-DIBROMO-3-CHLOROPROPANE 0.048 U 0.047 U 0.047 U

1,2-DIBROMOETHANE 0.048 U 0.047 U 0.047 U

4of4 8/10/2009



PROJ_NO: 00864 NSAMPlE WGl-GW-DUP01-063009 WGl-GW-DUP02-063009 WGl-GW-FB01-070109 WGl-GW-MW101-062909
SOG: SC3624 LAB ID SC3624-18 SC3624-22 SC3624-28RA SC3624-2
FRACTION: OS SAMP DATE 6/30/2009 6/30/2009 7/1/2009 6/29/2009
MEDIA: WATER OC TYPE FD FD FB NM

UNITS UG/l UG/l UG/l UG/l
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF WGl-GW-MW48D-063009 WGl-GW-MW40S-063009

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,1-BIPHENYl 10 U 9 U 9 U 9 U
2,4,5-TRICHlOROPHENOl 24 U 24 U 24 U 24 U
2,4,6-TRICHlOROPHENOl 10 U 9 U 9 U 9 U
2,4-DICHlOROPHENOl 10 UJ C 9 UJ C 9 U 9 UJ C
2,4-DIMETHYlPHENOl 10 U 9 U 9 U 9 U
2,4-DINITROPHENOl 24 U 24 U 24 U 24 U
2,4-DINITROTOlUENE 10 U 9 U 9 U 9 U
2,6-DINITROTOlUENE 10 U 9 U 9 U 9 U
2-CHLORONAPHTHAlENE 10 U 9 U 9 U 9 U
2-CHlOROPHENOl 10 U 9 U 9 U 9 U
2-METHYlPHENOl 10 U 9 U 9 U 9 U
2-NITROANILINE 24 U 24 U 24 U 24 U
2-NITROPHENOl 10 U 9 U 9 U 9 U
3&4-METHYlPHENOl 10 U 9 U 9 U 9 U
3,3'-DICHLOROBENZIDINE 10 U 9 U 9 U 9 U
3-NITROANILINE 24 U 24 U 24 U 24 U
4,6-DINITRO-2-METHYlPHENOl 24 UJ E 24 UJ E 24 UJ E 24 UJ E

4-BROMOPHENYl PHENYL ETHER 10 U 9 U 9 U 9 U
4-CHLORO-3-METHYlPHENOl 10 U 9 U 9 U 9 U
4-CHLOROANILINE 10 U 9 U 9 U 9 U
4-CHlOROPHENYl PHENYL ETHER 10 U 9 U 9 U 9 U

4-NITROANILINE 24 U 24 U 24 U 24 U

4-NITROPHENOl 24 U 24 U 24 UJ C 24 U

ACETOPHENONE 10 U 9 U 9 U 9 U

ATRAZINE 10 U 9 U 9 U 9 U

BENZALDEHYDE 10 UJ C 9 UJ C 16 J CE 9 UJ C

BIS(2-CHlOROETHOXY)METHANE 10 U 9 U 9 U 9 U
BIS(2-CHlOROETHYl)ETHER 10 U 9 U 9 U 9 U

BIS(2-CHlOROISOPROPYl)ETHER 10 UJ E 9 UJ E 9 UJ E 9 UJ E

BIS(2-ETHYlHEXYl)pHTHALATE 10 U 9 U 9 U 9 U
BUTYL BENZYL PHTHALATE 10 U 9 U 9 U 9 U

CAPROLACTAM 10 U 9 U 9 U 9 U

CARBAZOLE 10 U 9 U 9 U 9 U
DIBENZOFURAN 10 U 9 U 9 U 9 U
DIETHYl PHTHALATE 10 U 9 U 9 U 9 U

1 of 8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW102-062909 WGL-GW-MW103-062909 WGL-GW-MW2-063009 WGL-GW-MW3-062909
SDG: SC3624 LAB ID SC3624-8 SC3624-6 SC3624-10 SC3624-4
FRACTION: OS SAMP DATE 6/29/2009 6/29/2009 6/30/2009 6/29/2009

MEDIA: WATER OC TYPE NM NM NM NM
UNITS UG/L UG/L UG/L UG/L
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,1-BIPHENYL 10 U 11 U 9 U 9 U
2,4,5-TRICHLOROPHENOL 26 U 27 U 24 U 24 U
2,4,6-TRICHLOROPHENOL 10 U 11 U 9 U 9 U
2,4-DICHLOROPHENOL 10 UJ C 11 UJ C 9 UJ C 9 UJ C
2,4-DIMETHYLPHENOL 10 U 11 U 9 U 9 U
2,4-DINITROPHENOL 26 U 27 U 24 U 24 U
2,4-DINITROTOLUENE 10 U 11 U 9 U 9 U

2,6-DINITROTOLUENE 10 U 11 U 9 U 9 U

2-CH LORONAPHTHALENE 10 U 11 U 9 U 9 U

2-CHLOROPHENOL 10 U 11 U 9 U 9 U

2-METHYLPHENOL 10 U 11 U 9 U 9 U

2-NITROANILINE 26 U 27 U 24 U 24 U

2-NITROPHENOL 10 U 11 U 9 U 9 U

3&4-METHYLPHENOL 10 U 11 U 9 U 9 U

3,3'-DICHLOROBENZIDINE 10 U 11 U 9 U 9 U

3-NITROANILINE 26 U 27 U 24 U 24 U

4,6-DINITRO-2-METHYLPHENOL 26 UJ E 27 UJ E 24 UJ E 24 UJ E

4-BROMOPHENYL PHENYL ETHER 10 U 11 U 9 U 9 U

4-CHLORO-3-METHYLPHENOL 10 U 11 U 9 U 9 U

4-CHLOROANILINE 10 U 11 U 9 U 9 U

4-CHLOROPHENYL PHENYL ETHER 10 U 11 U 9 U 9 U

4-NITROANILINE 26 U 27 U 24 U 24 U

4-NITROPHENOL 26 U 27 U 24 U 24 U

ACETOPHENONE 10 U 11 U 9 U 9 U

ATRAZINE 10 U 11 U 9 U 9 U

BENZALDEHYDE 10 UJ C 11 UJ C 9 UJ C 9 UJ C

BIS(2-CHLOROETHOXY)METHANE 10 U 11 U 9 U 9 U

BIS(2-CHLOROETHYL)ETHER 10 U 11 U 9 U 9 U

BIS(2-CHLOROISOPROPYL)ETHER 10 UJ E 11 UJ E 9 UJ E 9 UJ E

BIS(2-ETHYLHEXYL)PHTHALATE 10 U 11 U 9 U 9 U

BUTYL BENZYL PHTHALATE 10 U 11 U 9 U 9 U

CAPROLACTAM 10 U 11 U 9 U 9 U

CARBAZOLE 10 U 11 U 9 U 9 U

DIBENZOFURAN 10 U 11 U 9 U 9 U

DIETHYL PHTHALATE 10 U 11 U 9 U 9 U

2 of 8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW38-063009 WGL-GW-MW39-063009 WGL-GW-MW4-063009 WGL-GW-MW40S-063009
SOG: SC3624 LAB ID SC3624-14 SC3624-26RA SC3624-12 SC3624-16
FRACTION: OS SAMP DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009
MEDIA: WATER QC TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD
1,1-BIPHENYL 10 U 10 U 9 U 9 U
2,4,5-TRICHLOROPHENOL 24 U 26 U 24 U 24 U
2,4,6-TRICHLOROPHENOL 10 U 10 U 9 U 9 U
2,4-DICHLOROPHENOL 10 UJ C 10 U 9 UJ C 9 UJ C
2,4-DIMETHYLPHENOL 10 UJ D 10 U 9 U 9 U
2,4-DINITROPHENOL 24 U 26 U 24 U 24 U
2,4-DINITROTOLUENE 10 U 10 U 9 U 9 U
2,6-DINITROTOLUENE 10 U 10 U 9 U 9 U
2-CHLORONAPHTHALENE 10 UJ D 10 U 9 U 9 U
2-CHLOROPHENOL 10 U 10 U 9 U 9 U
2-METHYLPHENOL 10 UJ D 10 U 9 U 9 U
2-NITROANILINE 24 U 26 U 24 U 24 U
2-NITROPHENOL 10 U 10 U 9 U 9 U
3&4-METHYLPHENOL 10 UJ D 10 U 9 U 9 U
3,3'-DICHLOROBENZIDINE 10 U 10 U 9 U 9 U
3-NITROANILINE 24 U 26 U 24 U 24 U
4,6-DINITRO-2-METHYLPHENOL 24 UJ E 26 UJ E 24 UJ E 24 UJ E

4-BROMOPHENYL PHENYL ETHER 10 UJ D 10 U 9 U 9 U

4-CHLORO-3-METHYLPHENOL 10 U 10 U 9 U 9 U

4-CHLOROANILINE 10 U 10 U 9 U 9 U

4-CHLOROPHENYL PHENYL ETHER 10 U 10 U 9 U 9 U

4-NITROANILINE 24 U 26 U 24 U 24 U

4-N ITROPHENOL 24 U 26 UJ C 24 U 24 U

ACETOPHENONE 10 U 10 U 9 U 9 U

ATRAZINE 10 U 10 U 9 U 9 U

BENZALDEHYDE 10 UJ C 10 UJ C 9 UJ C 9 UJ C

BIS(2-CHLOROETHOXY)METHANE 10 U 10 U 9 U 9 U

BIS(2-CHLOROETHYL)ETHER 10 U 10 U 9 U 9 U

BIS(2-CHLOROISOPROPYL)ETHER 10 UJ DE 10 UJ E 9 UJ E 9 UJ E

BIS(2-ETHYLHEXYL)PHTHALATE 10 U 10 U 9 U 9 U

BUTYL BENZYL PHTHALATE 10 U 10 U 9 U 9 U

CAPROLACTAM 10 UJ D 10 U 9 U 9 U

CARBAZOLE 10 U 10 U 9 U 9 U
DIBENZOFURAN 10 U 10 U 9 U 9 U

DIETHYL PHTHALATE 10 U 10 U 9 U 9 U

3 of 8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW48D-063009 WGL-GW-MW48D2-063009-A WGL-GW-RB01-070109
SDG: SC3624 LAB ID SC3624-20 SC3624-24RE SC3624-30RA
FRACTION: OS SAMP DATE 6/30/2009 6/30/2009 7/1/2009
MEDIA: WATER OC TYPE NM NM RB

UNITS UG/L UG/L UG/L
PCT SOLIDS 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,1-BIPHENYL 10 U 10 UJ H 9 U
2,4,5-TRICHLOROPHENOL 24 U 26 UR R 24 U
2,4,6-TRICHLOROPHENOL 10 U 10 UR R 9 U
2,4-DICHLOROPHENOL 10 UJ C 10 UR R 9 U
2,4-DIMETHYLPHENOL 10 U 10 UR R 9 U
2,4-DINITROPHENOL 24 U 26 UR R 24 U
2,4-DINITROTOLUENE 10 U 10 UJ H 9 U
2,6-DINITROTOLUENE 10 U 10 UJ EH 9 U
2-CHLORONAPHTHALENE 10 U 10 UJ EH 9 U
2-CHLOROPHENOL 10 U 10 UJ H 9 U
2-METHYLPHENOL 10 U 10 UR R 9 U
2-NITROANILINE 24 U 26 UJ EH 24 U
2-NITROPHENOL 10 U 10 UR R 9 U
3&4-METHYLPHENOL 10 U 10 UR R 9 U

3,3'-DICHLOROBENZIDINE 10 U 10 UJ H 9 U

3-NITROANILINE 24 U 26 UJ H 24 U

4,6-DINITRO-2-METHYLPHENOL 24 UJ E 26 UR R 24 UJ E

4-BROMOPHENYL PHENYL ETHER 10 U 10 UJ EH 9 U

4-CHLORO-3-METHYLPHENOL 10 U 10 UR R 9 U

4-CHLOROANILINE 10 U 10 UJ H 9 U

4-CHLOROPHENYL PHENYL ETHER 10 U 10 UJ H 9 U

4-NITROANILINE 24 U 26 UJ H 24 U

4-NITROPHENOL 24 U 26 UR R 24 UJ C

ACETOPHENONE 10 U 10 UJ H 9 U

ATRAZINE 10 U 10 UJ H 9 U

BENZALDEHYDE 10 UJ C 10 UJ CH 17 J CE

BIS(2-CHLOROETHOXY)METHANE 10 U 10 UJ EH 9 U

BIS(2-CHLOROETHYL)ETHER 10 U 10 UJ H 9 U

BIS(2-CHLOROISOPROPYL)ETHER 10 UJ E 10 UJ EH 9 UJ

BIS(2-ETHYLHEXYL)PHTHALATE 10 U 10 UJ H 9 U

BUTYL BENZYL PHTHALATE 10 U 10 UJ H 9 U

CAPROLACTAM 10 U 10 UJ H 9 U

CARBAZOLE 10 U 10 UJ H 9 U

DIBENZOFURAN 10 U 10 UJ H 9 U

DIETHYL PHTHALATE 10 U 10 UJ H 9 U

4 af8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-DUP01-063009 WGL-GW-DUP02-063009 WGL-GW-FB01-070109 WGL-GW-MW101-062909

SDG: SC3624 LAB_ID SC3624-18 SC3624-22 SC3624-28RA SC3624-2

FRACTION: OS SAMP_DATE 6/30/2009 6/30/2009 7/1/2009 6/29/2009

MEDIA: WATER OC_TYPE FD FD FB NM

UNITS UG/L UG/L UG/L UG/L

PCT_SOLIDS 0.0 0.0 0.0 0.0

DUP_OF WGL-GW-MW48D-063009 WGL-GW-MW40S-063009

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

DIMETHYL PHTHALATE 10 U 9 U 9 U 9 U

DI-N-BUTYL PHTHALATE 10 U 9 U 9 U 9 U

DI-N-OCTYL PHTHALATE 10 U 9 U 9 U 9 U

HEXACHLOROBUTADIENE 10 U 9 U 9 U 9 U

HEXACHLOROCYCLOPENTADIENE 10 U 9 U 9 U 9 U

HEXACHLOROETHANE 10 U 9 U 9 U 9 U

ISOPHORONE 10 U 9 U 9 U 9 U

NITROBENZENE 10 U 9 U 9 U 9 U

N-NITROSO-DI-N-PROPYLAMINE 10 U 9 U 9 U 9 U

N-NITROSODIPHENYLAMINE 10 U 9 U 9 U 9 U

PHENOL 10 U 9 U 9 U 9 U

5 of 8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW102-062909 WGL-GW-MW103-062909 WGL-GW-MW2-063009 WGL-GW-MW3-062909

SDG: SC3624 LAB ID SC3624-8 SC3624-6 SC3624-10 SC3624-4

FRACTION: OS SAMP DATE 6/29/2009 6/29/2009 6/30/2009 6/29/2009

MEDIA: WATER OC TYPE NM NM NM NM
UNITS UG/L UG/L UG/L UG/L

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
DIMETHYL PHTHALATE 10 U 11 U 9 U 9 U

DI-N-BUTYL PHTHALATE 10 U 11 U 9 U 9 U
DI-N-OCTYL PHTHALATE 10 U 11 U 9 U 9 U

HEXACHLOROBUTADIENE 10 U 11 U 9 U 9 U
HEXACHLOROCYCLOPENTADIENE 10 U 11 U 9 U 9 U
HEXACHLOROETHANE 10 U 11 U 9 U 9 U

ISOPHORONE 10 U 11 U 9 U 9 U

NITROBENZENE 10 U 11 U 9 U 9 U

N-NITROSO-DI-N-PROPYLAMINE 10 U 11 U 9 U 9 U

N-NITROSODIPHENYLAMINE 10 U 11 U 9 U 9 U

PHENOL 10 U 11 U 9 U 9 U

6 of 8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW38-063009 WGL-GW-MW39-063009 WGL-GW-MW4-063009 WGL-GW-MW40S-063009

SDG: SC3624 LAB_ID SC3624-14 SC3624-26RA SC3624-12 SC3624-16

FRACTION: OS SAMP DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009

MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

DIMETHYL PHTHALATE 10 U 10 U 9 U 9 U

DI-N-BUTYL PHTHALATE 10 U 10 U 9 U 9 U

DI-N-OCTYL PHTHALATE 10 U 10 U 9 U 9 U

HEXACHLOROBUTADIENE 10 U 10 U 9 U 9 U

HEXACHLOROCYCLOPENTADIENE 10 U 10 U 9 U 9 U

HEXACHLOROETHANE 10 U 10 U 9 U 9 U

ISOPHORONE 10 U 10 U 9 U 9 U

NITROBENZENE 10 U 10 U 9 U 9 U

N-NITROSO-DI-N-PROPYLAMINE 10 U 10 U 9 U 9 U

N-NITROSODIPHENYLAMINE 10 U 10 U 9 U 9 U

PHENOL 10 U 10 U 9 U 9 U

7 of 8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW48D-063009 WGL-GW-MW48D2-063009-A WGL-GW-RB01-070109

SDG: SC3624 LAB_ID SC3624-20 SC3624-24RE SC3624-30RA

FRACTION: OS SAMP DATE 6/30/2009 6/30/2009 7/1/2009

MEDIA: WATER OC_TYPE NM NM RB

UNITS UG/L UG/L UG/L

PCT_SOLIDS 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

DIMETHYL PHTHALATE 10 U 10 UJ H 9 U

DI-N-BUTYL PHTHALATE 10 U 10 UJ H 9 U

DI-N-OCTYL PHTHALATE 10 U 10 UJ H 9 U

HEXACHLOROBUTADIENE 10 U 10 UJ H 9 U

HEXACHLOROCYCLOPENTADIENE 10 U 10 UJ H 9 U

HEXACHLOROETHANE 10 U 10 UJ H 9 U

ISOPHORONE 10 U 10 UJ H 9 U

NITROBENZENE 10 U 10 UJ H 9 U

N-NITROSO-DI-N-PROPYLAMINE 10 U 10 UJ H 9 U

N-NITROSODIPHENYLAMINE 10 U 10 UJ H 9 U

PHENOL 10 U 10 UR R 9 U

8 of 8 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-DUP01-063009 WGL-GW-DUP02-063009 WGL-GW-FB01-070109 WGL-GW-MW101-062909

SDG: SC3624 LAB ID SC3624-19 SC3624-23 SC3624-29 SC3624-3

FRACTION: PAH SAMP_DATE 6/30/2009 6/30/2009 7/1/2009 6/29/2009

MEDIA: WATER OC TYPE FD FD FB NM

UNITS UG/L UG/L UG/L UG/L

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP OF WGL-GW-MW48D-063009 WGL-GW-MW40S-063009

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

1A-DIOXANE 4.8 U 4.7 U 4.7 U 4.7 U

2-METHYLNAPHTHALENE 0.19 U 0.19 U 0.19 U 0.19 U

ACENAPHTHENE 0.19 U 0.19 U 0.19 U 0.19 U

ACENAPHTHYLENE 0.19 U 0.19 U 0.19 U 0.19 U

ANTHRACENE 0.19 U 0.19 U 0.19 U 0.19 U

BENZO(A)ANTHRACENE 0.19 U 0.19 U 0.19 U 0.19 U

BENZO(A)PYRENE 0.19 U 0.19 U 0.19 U 0.19 U

BENZO(B)FLUORANTHENE 0.19 U 0.19 U 0.19 U 0.19 U

BENZO(G,H,I)PERYLENE 0.19 U 0.19 U 0.19 U 0.19 U

BENZO(K)FLUORANTHENE 0.19 U 0.19 U 0.19 U 0.19 U

CHRYSENE 0.19 U 0.19 U 0.19 U 0.19 U

DIBENZO(A,H)ANTHRACENE 0.19 U 0.19 U 0.19 U 0.19 U

FLUORANTHENE 0.19 U 0.19 U 0.19 U 0.19 U

FLUORENE 0.19 U 0.19 U 0.19 U 0.19 U

HEXACHLOROBENZENE 0.19 U 0.19 U 0.19 U 0.19 U

INDENO(1,2,3-CD)PYRENE 0.19 U 0.19 U 0.19 U 0.19 U

NAPHTHALENE 0.19 U 0.19 U 0.28 0.19 U

PENTACHLOROPHENOL 0.96 UJ C 0.94 UJ C 0.94 UJ C 0.94 U

PHENANTHRENE 0.19 U 0.19 U 0.19 U 0.19 U

PYRENE 0.19 U 0.19 U 0.19 U 0.19 U

1 of 4 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW102-062909 WGL-GW-MW103-062909 WGL-GW-MW2-063009 WGL-GW-MW3-062909
SDG: SC3624 LAB_ID SC3624-9 SC3624-7 SC3624-11 SC3624-5
FRACTION: PAH SAMP DATE 6/29/2009 6/29/2009 6/30/2009 6/29/2009

MEDIA: WATER QC_TYPE NM NM NM NM
UNITS UG/L UG/L UG/L UG/L
PCT_SOLIDS 0.0 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD
1A-DIOXANE 5.1 U 5.4 U 4.7 U 4.7 U
2-METHYLNAPHTHALENE 0.2 U 0.22 U 0.19 U 0.19 U
ACENAPHTHENE 0.2 U 0.22 U 0.19 U 0.19 U
ACENAPHTHYLENE 0.2 U 0.22 U 0.19 U 0.19 U
ANTHRACENE 0.2 U 0.22 U 0.19 U 0.19 U
BENZO(A)ANTHRACENE 0.2 U 0.22 U 0.19 U 0.19 U
BENZO(A)PYRENE 0.2 U 0.22 U 0.19 U 0.19 U
BENZO(B)FLUORANTHENE 0.2 U 0.22 U 0.19 U 0.19 U

BENZO(G,H,I)pERYLENE 0.2 U 0.22 U 0.19 U 0.19 U

BENZO(K)FLUORANTHENE 0.2 U 0.22 U 0.19 U 0.19 U

CHRYSENE 0.2 U 0.22 U 0.19 U 0.19 U

DIBENZO(A,H)ANTHRACENE 0.2 U 0.22 U 0.19 U 0.19 U

FLUORANTHENE 0.2 U 0.22 U 0.19 U 0.19 U

FLUORENE 0.2 U 0.22 U 0.19 U 0.19 U

HEXACHLOROBENZENE 0.2 U 0.22 U 0.19 U 0.19 U

INDENO(1,2,3-CD)pYRENE 0.2 U 0.22 U 0.19 U 0.19 U

NAPHTHALENE 0.2 U 0.22 U 0.19 U 0.19 U

PENTACHLOROPHENOL 1 UJ C 1.1 UJ C 0.94 UJ C 0.94 U

PHENANTHRENE 0.2 U 0.22 U 0.19 U 0.19 U

PYRENE 0.2 U 0.22 U 0.19 U 0.19 U

2 of 4 8/10/2009



PROJ_NO: 00864 NSAMPlE WGl-GW-MW38-063009 WGl-GW-MW39-063009 WGl-GW-MW4-063009 WGl-GW-MW40S-063009

SDG: SC3624 LAB ID SC3624-15 SC3624-27 SC3624-13 SC3624-17

FRACTION: PAH SAMP_DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009

MEDIA: WATER QC TYPE NM NM NM NM

UNITS UG/l UG/l UG/l UG/l

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD RESULT VQl QlCD

1A-DIOXANE 4.8 U 5.2 U 4.7 U 4.7 U

2-METHYlNAPHTHAlENE 0.19 U 0.21 U 0.19 U 0.19 U

ACENAPHTHENE 0.19 U 0.21 U 0.19 U 0.19 U

ACENAPHTHYlENE 0.19 U 0.21 U 0.19 U 0.19 U

ANTHRACENE 0.19 U 0.21 U 0.19 U 0.19 U

BENZO(A)ANTHRACENE 0.19 U 0.21 U 0.19 U 0.19 U

BENZO(A)PYRENE 0.19 U 0.21 U 0.19 U 0.19 U

BENZO(B)FlUORANTHENE 0.19 U 0.21 U 0.19 U 0.19 U

BENZO(G ,H ,I)PERYlENE 0.19 U 0.21 U 0.19 U 0.19 U

BENZO(K)FlUORANTHENE 0.19 U 0.21 U 0.19 U 0.19 U

CHRYSENE 0.19 U 0.21 U 0.19 U 0.19 U

DIBENZO(A,H)ANTHRACENE 0.19 U 0.21 U 0.19 U 0.19 U

FlUORANTHENE 0.19 U 0.21 U 0.19 U 0.19 U

FLUORENE 0.19 U 0.21 U 0.19 U 0.19 U

HEXACHlOROBENZENE 0.19 U 0.21 U 0.19 U 0.19 U

INDENO(1,2,3-CD)PYRENE 0.19 U 0.21 U 0.19 U 0.19 U

NAPHTHALENE 0.19 U 0.21 U 0.19 U 0.19 U

PENTACHLOROPHENOL 0.95 UJ C 1 UJ C 0.94 UJ C 0.94 UJ C

PHENANTHRENE 0.19 U 0.21 U 0.19 U 0.19 U

PYRENE 0.19 U 0.21 U 0.19 U 0.19 U

30f4 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW48D-063009 WGL-GW-MW48D2-063009 WGL-GW-RB01-070109

SDG: SC3624 LAB_ID SC3624-21 SC3624-25 SC3624-31

FRACTION: PAH SAMP DATE 6/30/2009 6/30/2009 7/1/2009

MEDIA: WATER QC_TYPE NM NM RB

UNITS UG/L UG/L UG/L

PCT_SOLIDS 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

1A-DIOXANE 4.8 U 5 U 4.7 U

2-METHYLNAPHTHALENE 0.19 U 0.2 U 0.19 U

ACENAPHTHENE 0.19 U 0.2 U 0.19 U

ACENAPHTHYLENE 0.19 U 0.2 U 0.19 U

ANTHRACENE 0.19 U 0.2 U 0.19 U

BENZO(A)ANTHRACENE 0.19 U 0.2 U 0.19 U

BENZO(A)PYRENE 0.19 U 0.2 U 0.19 U

BENZO(B)FLUORANTHENE 0.19 U 0.2 U 0.19 U

BENZO(G,H,I)PERYLENE 0.19 U 0.2 U 0.19 U

BENZO(K)FLUORANTHENE 0.19 U 0.2 U 0.19 U

CHRYSENE 0.19 U 0.2 U 0.19 U

DIBENZO(A,H)ANTHRACENE 0.19 U 0.2 U 0.19 U

FLUORANTHENE 0.19 U 0.2 U 0.19 U

FLUORENE 0.19 U 0.2 U 0.19 U

HEXACHLOROBENZENE 0.19 U 0.2 U 0.19 U

INDENO(1,2,3-CD)PYRENE 0.19 U 0.2 U 0.19 U

NAPHTHALENE 0.19 U 0.2 U 0.31

PENTACHLOROPHENOL 0.95 UJ C 1 UJ CR 0.94 UJ C

PHENANTHRENE 0.19 U 0.2 U 0.19 U

PYRENE 0.19 U 0.2 U 0.19 U

4of4 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-DUP01-063009 WGL-GW-DUP01-063009-A WGL-GW-DUP02-063009 WGL-GW-DUP02-063009-A
SDG: SC3624 LAS ID SC3624-18 SC3624-18RE SC3624-22 SC3624-22RE
FRACTION: PEST/PCB SAMP DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009
MEDIA: WATER QC TYPE FD FD FD FD

UNITS UG/L UG/L UG/L UG/L
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF WGL-GW-MW48D-063009 WGL-GW-MW48D-063009 WGL-GW-MW40S-063009 WGL-GW-MW40S-063009

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD
4,4'-DDD 0.096 U 0.099 U
4,4'-DDE 0.096 U 0.099 U
4,4'-DDT 0.096 U 0.099 U
ALDRIN 0.048 U 0.05 U
ALPHA-SHC 0.048 U 0.05 U
ALPHA-CHLORDANE 0.048 U 0.05 U
AROCLOR-1016 0.096 UJ CH 0.094 UJ CHR
AROCLOR-1221 0.096 UJ CH 0.094 UJ CHR
AROCLOR-1232 0.096 UJ CH 0.094 UJ CHR
AROCLOR-1242 0.096 UJ CH 0.094 UJ CHR

AROCLOR-1248 0.096 UJ CH 0.094 UJ CHR

AROCLOR-1254 0.096 UJ CH 0.094 UJ CHR

AROCLOR-1260 0.096 UJ CH 0.094 UJ CHR

SETA-SHC 0.048 U 0.05 U

DELTA-SHC 0.048 U 0.05 U

DIELDRIN 0.096 U 0.099 U

ENDOSULFAN I 0.048 U 0.05 U

ENDOSULFAN II 0.096 U 0.099 U

ENDOSULFAN SULFATE 0.096 U 0.099 U

ENDRIN 0.096 U 0.099 U

ENDRIN ALDEHYDE 0.096 U 0.099 U

ENDRIN KETONE 0.096 U 0.099 U

GAMMA-SHC (LINDANE) 0.048 U 0.05 U

GAMMA-CHLORDANE 0.048 U 0.05 U

HEPTACHLOR 0.048 U 0.05 U

HEPTACHLOR EPOXIDE 0.048 U 0.05 U

METHOXYCHLOR 0.48 U 0.5 U

TOXAPHENE 0.96 U 0.99 U

1 of 6 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-FB01-070109 WGL-GW-MW101-062909 WGL-GW-MW102-062909 WGL-GW-MW103-062909
SDG: SC3624 LAB 10 SC3624-28 SC3624-2 SC3624-8 SC3624-6
FRACTION: PESTIPCB SAMP DATE 7/112009 6/29/2009 6/29/2009 6/29/2009
MEDIA: WATER OC TYPE FB NM NM NM

UNITS UG/L UG/L UG/L UG/L
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
4,4'-000 0.094 U 0.094 U 0.11 U 0.1 U
4,4'-DDE 0.094 U 0.094 U 0.11 U 0.1 U
4,4'-DDT 0.094 U 0.094 U 0.11 U 0.1 U
ALDRIN 0.047 U 0.047 U 0.055 U 0.05 U
ALPHA-BHC 0.047 U 0.047 U 0.055 U 0.05 U
ALPHA-CHLORDANE 0.047 U 0.047 U 0.055 U 0.05 U
AROCLOR-1016 0.096 U 0.1 U 0.11 U 0.095 U
AROCLOR-1221 0.096 U 0.1 U 0.11 U 0.095 U
AROCLOR-1232 0.096 U 0.1 U 0.11 U 0.095 U
AROCLOR-1242 0.096 U 0.1 U 0.11 U 0.095 U
AROCLOR-1248 0.096 U 0.1 U 0.11 U 0.095 U
AROCLOR-1254 0.096 U 0.1 U 0.11 U 0.095 U

AROCLOR-1260 0.096 U 0.1 U 0.11 U 0.095 U

BETA-BHC 0.047 U 0.047 U 0.055 U 0.05 U

DELTA-BHC 0.047 U 0.047 U 0.055 U 0.05 U

DIELDRIN 0.094 U 0.094 U 0.11 U 0.1 U

ENDOSULFAN I 0.047 U 0.047 U 0.055 U 0.05 U

ENDOSULFAN II 0.094 U 0.094 U 0.11 U 0.1 U

ENDOSULFAN SULFATE 0.094 U 0.094 U 0.11 U 0.1 U

ENDRIN 0.094 U 0.094 U 0.11 U 0.1 U

ENDRIN ALDEHYDE 0.094 U 0.094 U 0.11 U 0.1 U

ENDRIN KETONE 0.094 U 0.094 U 0.11 U 0.1 U

GAMMA-BHC (LINDANE) 0.047 U 0.047 U 0.055 U 0.05 U

GAMMA-CHLORDANE 0.047 U 0.047 U 0.055 U 0.05 U

HEPTACHLOR 0.047 U 0.047 U 0.055 U 0.05 U

HEPTACHLOR EPOXIDE 0.047 U 0.047 U 0.055 U 0.05 U

METHOXYCHLOR 0.47 U 0.47 U 0.55 U 0.5 U

TOXAPHENE 0.94 U 0.94 U 1.1 U 1 U

2of6 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW2-063009 WGL-GW-MW3-062909 WGL-GW-MW38-063009 WGL-GW-MW39-063009
SOG: SC3624 LAS ID SC3624-10 SC3624-4 SC3624-14 SC3624-26
FRACTION: PEST/PCB SAMP_DATE 6/30/2009 6/29/2009 6/30/2009 6/30/2009
MEDIA: WATER OC TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
4,4'-DDD 0.095 U 0.094 U 0.094 U 0.094 U
4,4'-DDE 0.095 U 0.094 U 0.094 U 0.094 U
4,4'-DDT 0.095 U 0.094 U 0.094 U 0.094 U
ALDRIN 0.048 U 0.047 U 0.047 U 0.047 U
ALPHA-SHC 0.048 U 0.047 U 0.047 U 0.047 U
ALPHA-CHLORDANE 0.048 U 0.047 U 0.047 U 0.047 U
AROCLOR-1016 0.094 U 0.095 U 0.094 U

AROCLOR-1221 0.094 U 0.095 U 0.094 U

AROCLOR-1232 0.094 U 0.095 U 0.094 U

AROCLOR-1242 0.094 U 0.095 U 0.094 U

AROCLOR-1248 0.094 U 0.095 U 0.094 U

AROCLOR-1254 0.094 U 0.095 U 0.094 U

AROCLOR-1260 0.094 U 0.095 U 0.094 U

SETA-SHC 0.048 U 0.047 U 0.047 U 0.047 U

DELTA-SHC 0.048 U 0.047 U 0.047 U 0.047 U

DIELDRIN 0.095 U 0.094 U 0.094 U 0.094 U

ENDOSULFAN I 0.048 U 0.047 U 0.047 U 0.047 U

ENDOSULFAN II 0.095 U 0.094 U 0.094 U 0.094 U

ENDOSULFAN SULFATE 0.095 U 0.094 U 0.094 U 0.094 U

ENDRIN 0.095 U 0.094 U 0.094 U 0.094 U

ENDRIN ALDEHYDE 0.095 U 0.094 U 0.094 U 0.094 U

ENDRIN KETONE 0.095 U 0.094 U 0.094 U 0.094 U

GAMMA-SHC (LINDANE) 0.048 U 0.047 U 0.047 U 0.047 U

GAMMA-CHLORDANE 0.048 U 0.047 U 0.047 U 0.047 U

HEPTACHLOR 0.048 U 0.047 U 0.047 U 0.047 U

HEPTACHLOR EPOXIDE 0.048 U 0.047 U 0.047 U 0.047 U

METHOXYCHLOR 0.48 U 0.47 U 0.47 U 0.47 U

TOXAPHENE 0.95 U 0.94 U 0.94 U 0.94 U

30f6 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW39-063009-A WGL-GW-MW4-063009 WGL-GW-MW4-063009-A WGL-GW-MW40S-063009
SDG: SC3624 LAS ID SC3624-26RE SC3624-12 SC3624-12RE SC3624-16
FRACTION: PESTIPCB SAMP DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009
MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
4,4'-DDD 0.094 U 0.098 U
4,4'-DDE 0.094 U 0.098 U
4,4'-DDT 0.094 U 0.098 U
ALDRIN 0.047 U 0.049 U
ALPHA-SHC 0.047 U 0.049 U
ALPHA-CHLORDANE 0.047 U 0.049 U
AROCLOR-1016 0.1 UJ CHR 0.1 UJ CHR
AROCLOR-1221 0.1 UJ CHR 0.1 UJ CHR
AROCLOR-1232 0.1 UJ CHR 0.1 UJ CHR
AROCLOR-1242 0.1 UJ CHR 0.1 UJ CHR
AROCLOR-1248 0.1 UJ CHR 0.1 UJ CHR
AROCLOR-1254 0.1 UJ CHR 0.1 UJ CHR
AROCLOR-1260 0.1 UJ CHR 0.1 UJ CHR
SETA-SHC 0.047 U 0.049 U

DELTA-SHC 0.047 U 0.049 U

DIELDRIN 0.094 U 0.098 U

ENDOSULFAN I 0.047 U 0.049 U

ENDOSULFAN II 0.094 U 0.098 U

ENDOSULFAN SULFATE 0.094 U 0.098 U

ENDRIN 0.094 U 0.098 U

ENDRIN ALDEHYDE 0.094 U 0.098 U

ENDRIN KETONE 0.094 U 0.098 U

GAMMA-SHC (LINDANE) 0.047 U 0.049 U

GAMMA-CHLORDANE 0.047 U 0.049 U

HEPTACHLOR 0.047 U 0.049 U

HEPTACHLOR EPOXIDE 0.047 U 0.049 U

METHOXYCHLOR 0.47 U 0.49 U

TOXAPHENE 0.94 U 0.98 U

4of6 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-MW40S-063009-A WGL-GW-MW48D-063009 WGL-GW-MW48D-063009-A WGL-GW-MW48D2-063009

SDG: SC3624 LAS_ID SC3624-16RE SC3624-20 SC3624-20RE SC3624-24

FRACTION: PEST/PCB SAMP DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009

MEDIA: WATER OC_TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

4,4'-DDD 0.1 U 0.094 U

4,4'-DDE 0.1 U 0.094 U

4,4'-DDT 0.1 U 0.094 U

ALDRIN 0.05 U 0.047 U

ALPHA-SHC 0.05 U 0.047 U

ALPHA-CHLORDANE 0.05 U 0.047 U

AROCLOR-1016 0.094 UJ CH 0.1 UJ CH 0.11 U

AROCLOR-1221 0.094 UJ CH 0.1 UJ CH 0.11 U

AROCLOR-1232 0.094 UJ CH 0.1 UJ CH 0.11 U

AROCLOR-1242 0.094 UJ CH 0.1 UJ CH 0.11 U

AROCLOR-1248 0.094 UJ CH 0.1 UJ CH 0.11 U

AROCLOR-1254 0.094 UJ CH 0.1 UJ CH 0.11 U

AROCLOR-1260 0.094 UJ CH 0.1 UJ CH 0.11 U

SETA-SHC 0.05 U 0.047 U

DELTA-SHC 0.05 U 0.047 U

DIELDRIN 0.1 U 0.094 U

ENDOSULFAN I 0.05 U 0.047 U

ENDOSULFAN II 0.1 U 0.094 U

ENDOSULFAN SULFATE 0.1 U 0.094 U

ENDRIN 0.1 U 0.094 U

ENDRIN ALDEHYDE 0.1 U 0.094 U

ENDRIN KETONE 0.1 U 0.094 U

GAMMA-SHC (LINDANE) 0.05 U 0.047 U

GAMMA-CHLORDANE 0.05 U 0.047 U

HEPTACHLOR 0.05 U 0.047 U

HEPTACHLOR EPOXIDE 0.05 U 0.047 U

METHOXYCHLOR 0.5 U 0.47 U

TOXAPHENE 1 U 0.94 U

50f6 8/10/2009



PROJ_NO: 00864 NSAMPLE WGL-GW-RB01-070109

SOG: SC3624 LAB 10 SC3624-30

FRACTION: PEST/PCB SAMP_DATE 7/1/2009

MEDIA: WATER OC TYPE RB

UNITS UG/L

PCT_SOLIDS 0.0

DUP_OF

PARAMETER RESULT VOL OLCD

4,4'-000 0.1 U

4,4'-DDE 0.1 U

4,4'-DDT 0.1 U

ALDRIN 0.05 U

ALPHA-BHC 0.05 U

ALPHA-CHLORDANE 0.05 U

AROCLOR-1016 0.1 U

AROCLOR-1221 0.1 U

AROCLOR-1232 0.1 U

AROCLOR-1242 0.1 U

AROCLOR-1248 0.1 U

AROCLOR-1254 0.1 U

AROCLOR-1260 0.1 U

BETA-BHC 0.05 U

DELTA-BHC 0.05 U

DIELDRIN 0.1 U

ENDOSULFAN I 0.05 U

ENDOSULFAN II 0.1 U

ENDOSULFAN SULFATE 0.1 U

ENDRIN 0.1 U

ENDRIN ALDEHYDE 0.1 U

ENDRIN KETONE 0.1 U

GAMMA-BHC (LINDANE) 0.05 U

GAMMA-CHLORDANE 0.05 U

HEPTACHLOR 0.05 U

HEPTACHLOR EPOXIDE 0.05 U

METHOXYCHLOR 0.5 U

TOXAPHENE 1 U

60f6 8/10/2009



TETRA TECH
INTERNAL CORRESPONDENCE

C-NAVY-08-09-3256W

Phoebe Call (w/o enc.)

Paula DiMattei (no copy) t (ifD
Tier II PCDD/PCDF Data Vali ation, SDGj~0-40
SGS NorthAmerica, Inc.
CTO 407, West Gate Landfill, NAS South Weymouth, Weymouth, MA

Date:

To:

From:

Subject:

August 3, 2009

PCDD/PCDF:
12/Sediments/ WGL-SD-DUP01-061109

WGL-SD-SD101-000.6
WGL-SD-SD103-000.6
WGL-SD-SD1 05-000.6
WGL-SD-SD107-000.6
WGL-SD-SD109-000.6
WGL-SD-SD111-000.6

c: File G00864-4.1 0 (w/enc.-original)
D. Seiken (w/o enc.)

WGL-SD-DUP02-061109
WGL-SD-SD102-000.6
WGL-SD-SD104-000.6
WGL-SD-SD106-000.6
WGL-SD-SD108-000.6
WGL-SD-SD110-000.6
WGL-SD-SD112-000.6

(Field Duplicates: WGL-SD-SD1 02-000.6/WGL-SD-DUP01-0611 09; and
WGL-SD-SD1 06-000.6/WGL-SD-DUP02-0611 09)

1/Rinsate blank

1/Field blank

WGL-SD-RB01-061109

WGL-SD-FB01-061109

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the polychlorinated dibenzo-p
dioxins/polychlorinated dibenzofurans (PCDD/PCDF) analytical data for the sediment samples in this
SDG. The samples were collected at the West Gate Landfill site at NAS South Weymouth in
Weymouth, Massachusetts on June 11, 2009. Sample collection and analysis were performed
according to the requirements of the Pre-Design Investigation Quality Assurance Project Plan, West
Gate Landfill, dated February 2009.

The PDCC/PCDF analyses were performed according to USEPA SW-846 Method 8290. The
PCDD/PCDF data validation was performed in accordance with the Region I EPA Dioxin Data
Validation Standard Operating Practices, April 1991.

The sample results, validation qualifiers (Val Qual), and qualifier codes (Qual Code) are presented in
the enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the
validation qualifiers, is enclosed. The units in the summary data tables are ng/kg which are equal to
picogram per gram (pg/g)

The data were evaluated based on the following parameters:

*
*
*

•
•
•

Data Completeness
Preservation and Technical Holding Times
Window Defining Mixture Performance Tetra Tech NUS, Inc.

55 Jonspin Road,Wilmington, MA 01887-1020
TeI978.474.8400 Fax 978.474.8499 www.ttnus.com
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*

*

*

*

*

•
•
•
•
•
•
•
•
•

Initial and Continuing Calibrations
Blanks
Matrix Spike/Matrix Spike Duplicate
Ongoing Precision and Recovery (OPR)
Labeled Compound Recoveries
Field Duplicates
Target Compound Identification
Percent solids
Compound Quantitation and Reported Quantitation Limits

All criteria were met for this parameter.

Blanks

The following table summarizes the level of blank contamination detected in the laboratory blanks
associated with the sediment samples:

Maximum
Compound Concentration Affected samples

(PQ/Q)

WGL-SD-DUP02-061109,
2,3,7,8-TCDF 0.198 WGL-SD-SD104-000.6,

WGL-SD-SD106-000.6

Blank actions were applied to the affected soil samples due to method blank contamination. The
positive results in the affected samples were qualified as not detected at the reported concentration (U).
In cases where the reported result was identified as an EMPC, the "J" qualifier indicative of the
uncertainty in the qualitative identification of this result was retained for an overall qualification of "UJ".

Although 2,3,7,8-TCDF contamination was detected in the method blank; project sensitivity goals are
not impacted since there are no established project action limits for this compound. The results in the
affected samples are usable as non-detected values.

Matrix Spike/Matrix Spike Duplicate

The following table summarizes the PCDD/PCDF compounds which did not meet QC limits in the
matrix spike and matrix spike duplicate (MS/MSD) analyses and the qualifications applied to the
affected sample:

WGL-SD-SD111-000.6

Compound MS MSD RPD QC Limits Actions
%R %R

%R RPD (+) NOs

1,2,3,4,7,8-HxCDD 132 - - 70-130 20 J

1,2,3,7,8,9-HxCDF - - 26.2 70-130 20 J
- cntenon met
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Although the MS recovery for 1,2,3,4,7,8-HxCDD was above the criteria; the accuracy project goals are
not impacted since there are no established project action limits for this compound. The positive result
for 1,2,3,4,7,8-HxCDD in sample WGL-SD-SD111-000.6 is usable as an estimated value which may be
biased high.

Although the MS/MSD relative percent difference (RPD) QC criterion was not met for 1,2,3,7,8,9
HxCDF; the precision project goals are not impacted since there are no established project action limits
for this compound. The positive result for 1,2,3,7,8,9-HxCDF in sample WGL-SD-SD111-000.6 is
usable as an estimated value for which the bias is indeterminate.

Labeled Compound Recoveries

The following table summarizes the labeled compound recoveries that did not meet the QC limits of 40
135% in the sample analyses:

WGL-SD-SD108-000.6

Labeled Compound % Recovery
Actions

(+) NDs

13C-2,3,7,8-TCDD 32 J UJ
13C-1,2,3,7,8-PeCDD 38 J
13C-1,2,3,6,7,8-HxCDD 36 J
13C-1,2,3,4,6,7,8-HpCDD 37 J
13C-OCDD 33 J
13C-2,3,7,8-TCDF 34 J
13C-1,2,3,7,8-PeCDF 38 J
13C-1,2,3,6,7,8-HxCDF 31 J
13C-1 ,2,3,4,6,7,8-HpCDF 35 J

Although the labeled compound recovery QC criteria were not met for samples listed above; the
accuracy project goals are not impacted since there are no established project action limits for these
compounds. All positive and non-detected results in sample WGL-SD-SD108-000.6 are usable as
estimated values and estimated detection limits.

Target Compound Identification

Several 2378-substituted isomers in many samples were reported as EMPCs. EMPCs are defined as a
detected response with a signal to noise ratio of 2:. 2.5 for both quantitation ions and having met all
identification criteria with the exception of the ion abundance ratio. These EMPC results were qualified
as estimated (J).

The following PCDF results in the samples listed were qualified as estimated (J) due to the presence
polychlorinated diphenylether (PCDPE) interferences:

WGL-SD-SD1 01-000.6: 1,2,3,7,8-PeCDF and total PeCDF
WGL-SD-SD102-000.6: 1,2,3,7,8-PeCDF and total PeCDF
WGL-SD-SD103-000.6: 1,2,3,7,8-PeCDF and total PeCDF
WGL-SD-SD1 08-000.6: total TCDF and total PeCDF
WGL-SD-SD110-000.6: 1,2,3,7,8-PeCDF and total PeCDF
WGL-SD-SD111-000.6: 1,2,3,7,8-PeCDF and total PeCDF
WGL-SD-SD112-000.6: total TCDF and total PeCDF
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Although PCDPE interferences were noted for the samples listed above; the accuracy project goals are
not impacted since there are no established project action limits for dioxins/furans. The positive results
for affected compounds in these samples are usable as estimated values.

Compound Ouantitation and Reported Ouantitation Limits

The laboratory noted that several compounds in all sediment samples exhibited quantitative
interferences. The affected compounds in these samples were qualified as estimated (J).

Although quantitative interferences were noted for all sediment samples; the accuracy project goals are
not impacted since there are no established project action limits for dioxins/furans. The positive results
for affected compounds in these samples are usable as estimated values.

Data Usability Assessment

The data usability assessment was performed to determine if the data met the project data quality
objectives for acceptable accuracy, precision, sensitivity, and completeness; and to determine and
define the impact of the exceeded quality control indicators on the technical usability of the data.
Please refer to the specific sections in the above validation report for further details.

There are no project action goals established for dioxins and furans. The following accuracy issues
were identified: The 1,2,3,4,7,8-HxCDD result in sample WGL-SD-SD111-000.6 was qualified as
estimated due to the high MS recovery; the affected result may be biased high. All PCDD/PCDF
results in sample WGL-SD-SD108-000.6 were qualified as estimated due to low labeled compound
recoveries. SeveraI2,3,7,8-substituted isomers in many sediment samples were qualified as estimated
(J) since these affected compounds were identified as EMPCs. Several PCDF results were qualified as
estimated due to polychlorinated diphenylether interferences. In addition, several PCDD/PCDF results
in all sediment samples were qualified as estimated as a result of quantitative interferences. Although
specific method criteria were not met in these instances, the affected positive and nondetected results
are usable as estimated values and estimated detection.

The following precision issued were identified: The 1,2,3,7,8,9-HxCDF result in sample WGL-SD
SD111-000.6 was qualified as estimated due to the exceeded MS/MSD RPD QC criterion. Although
specific method criteria were not met in this instance, the affected positive result is usable as an
estimated.

No issues regarding sensitivity and completeness were identified for this data set. Data usability is not
impacted with regards to sensitivity and completeness.

Tables:

Enclosures:

Data Summary Tables
Data Summary Tables

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

Lab Blank Contamination

Field Blank Contamination

= Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

= GC/MS Tuning Noncompliance

= MS/MSD Recovery Noncompliance

LCS/LCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

= ICP Serial Dilution Noncompliance

= GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - includes ICS % R Noncompliance

Instrument Calibration Range Exceedance

= Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (e.g. base-line drifting)

= Uncertainty near detection limit « 2 x IDL for inorganics and <CRQL for organics)

= Other problems (can encompass a number of issues; e.g. chromatography, interferences, etc.)

Surrogates Recovery Noncompliance

= Pesticide/PCB Resolution

= % Breakdown Noncompliance for DDT and Endrin

= % Difference between columns/detectors >25% for positive results determined via GC/HPLC

= Non-linear calibrations; correlation coefficient r < 0.995

EMPC result

Signal to noise response drop
Percent solids <30%

= Uncertainty at 2 sigma deviation is greater than sample activity

A

B

C

C01

D

E

F

G

H

I

J

K

L

M

N

N01 =
N02 =

N03 =

o
P
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V
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X
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PROJ_NO: 00864 NSAMPLE WGL-SD-DUP01-061109 WGL-SD-DUP01-061109-A WGL-SD-DUP02-061109 WGL-SD-SD101-000.6

SDG: G330-40 LAB ID G330-40-4 G330-40-4 G330-40-7 G330-40-3

FRACTION: DIOX SAMP_DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT QC TYPE NM NM NM NM

UNITS NG/KG NG/KG NG/KG NG/KG

PCT SOLIDS 19.0 18.0 12.0 21.0

DUP OF WGL-SD-SD102-000.6 WGL-SD-SD106-000.6

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

1,2,3,4,6,7,8,9-0CDD 444 139 574

1,2,3,4,6,7,8,9-0CDF 39.8 4.99 J P 32.9 J P

1,2,3,4,6,7,8-HPCDD 62.6 12.6 J P 73.6

1,2,3,4,6,7,8-HPCDF 32.4 3.2 J P 23.2

1,2,3,4,7,8,9-HPCDF 1.97 J P 1.8 U 2.23 U

1,2,3,4,7,8-HXCDD 2.71 J P 1.36 U 2.76 J PW

1,2,3,4,7,8-HXCDF 8.64 J P 1.54 U 7.06 J P

1,2,3,6,7,8-HXCDD 5.04 J P 1.33 U 4.53 J P

1,2,3,6,7,8-HXCDF 6.05 J P 0.648 J PW 4.82 J P

1,2,3,7,8,9-HXCDD 4.57 J P 0.879 J P 4.64 J P

1,2,3,7,8,9-HXCDF 1.71 J P 0.959 U 1.88 J P

1,2,3,7,8-PECDD 2.37 J P 0.892 U 2.21 J PW

1,2,3,7,8-PECDF 5.09 J P 1.02 U 4.62 J PQ

2,3,4,6,7,8-HXCDF 8.2 J P 0.99 U 5.78 J P

2,3,4,7,8-PECDF 11.5 1.1 J PW 8.21 J P

2,3,7,8-TCDD 0.751 J PW 0.382 U 0.472 U

2,3,7,8-TCDF 4.75 1.56 U A

TOTAL HPCDD 127 25.4 146

TOTAL HPCDF 48.9 4.65 41.7

TOTAL HXCDD 71.3 14.6 85.4

TOTAL HXCDF 88.2 J Q 6.64 J Q 69.5

TOTAL PECDD 51.6 J Q 8.27 J Q 41.7 J Q

TOTAL PECDF 139 J Q 11 99.8 J Q

TOTAL TCDD 54.2 J Q 32.5 J Q 140

TOTAL TCDF 217 J Q 50.5 J Q 381

1 of 6 8/3/2009



PROJ_NO: 00864 NSAMPLE WGL-SD-SD101-000.6-A WGL-SD-SD102-000.6 WGL-SD-SD102-000.6-A WGL-SD-SD103-000.6
SDG: G330-40 LAB ID G330-40-3 G330-40-2 G330-40-2 G330-40-1
FRACTION: DIOX SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT QC TYPE NM NM NM NM

UNITS NG/KG NG/KG NG/KG NG/KG
PCT SOLIDS 21.0 20.0 20.0 19.0
DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD
1,2,3,4,6,7,8,9-0CDD 540 810
1,2,3,4,6,7,8,9-0CDF 51.6 63.5
1,2,3,4,6,7,8-HPCDD 84.4 130
1,2,3,4,6,7,8-HPCDF 43.3 51.4
1,2,3,4,7,8,9-HPCDF 3.21 J P 3.88 J P
1,2,3,4,7,8-HXCDD 3.89 J P 4.83 J PW
1,2,3,4,7,8-HXCDF 12.7 15.1
1,2,3,6,7,8-HXCDD 6.7 J P 9.82 J P
1,2,3,6,7,8-HXCDF 8.44 J P 9.18 J P
1,2,3,7,8,9-HXCDD 6.22 J P 8 J P
1,2,3,7,8,9-HXCDF 1.89 J PQW 1.49 J PQ
1,2,3,7,8-PECDD 4.15 J P 5.3 J P

1,2,3,7,8-PECDF 7.31 J PQ 7.29 J PQ

2,3,4,6,7,8-HXCDF 11.7 11

2,3,4,7,8-PECDF 17.2 16.4

2,3,7,8-TCDD 1.2 J P 2.43

2,3,7,8-TCDF 7.36 6.72

TOTAL HPCDD 172 258

TOTAL HPCDF 65.1 84.6

TOTAL HXCDD 112 J Q 127 J Q

TOTAL HXCDF 117 J Q 128 J Q

TOTAL PECDD 74.4 J Q 85.7 J Q

TOTALPECDF 201 J Q 213 J Q

TOTAL TCDD 76.5 J Q 82.6 J Q

TOTAL TCDF 268 J Q 331 J Q
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PROJ_NO: 00864 NSAMPLE WGL-SD-SD103-000.6-A WGL-SD-SD104-000.6 WGL-SD-SD105-000.6 WGL-SD-SD105-000.6-A

SDG: G330-40 LAB_I0 G330-40-1 G330-40-5 G330-40-10 G330-40-10

FRACTION: DIOX SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT QC TYPE NM NM NM NM

UNITS NG/KG NG/KG NG/KG NG/KG

PCT SOLIDS 19.0 11.0 21.0 21.0

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD

1,2,3,4,6,7,8,9-0CDD 65.1 1240

1,2,3,4,6,7,8,9-0CDF 2.87 J P 31.3

1,2,3,4,6,7,8-HPCDD 6.68 J P 101

1,2,3,4,6,7,8-HPCDF 1.97 U 25.2

1,2,3,4,7,8,9-HPCDF 1.97 U 1.83 J P

1,2,3,4,7,8-HXCDD 1.48 U 3.3 J P

1,2,3,4,7,8-HXCDF 1.69 U 7 J P

1,2,3,6,7,8-HXCDD 1.45 U 5.36 J P

1,2,3,6,7,8-HXCDF 0.482 U 4.85 J P

1,2,3,7,8,9-HXCDD 0.93 U 8.2 J P

1,2,3,7,8,9-HXCDF 1.05 U 0.893 J PQ

1,2,3,7,8-PECDD 0.974 U 3.85 J P

1,2,3,7,8-PECDF 1.12 U 4.02 J P

2,3,4,6,7,8-HXCDF 1.08 U 5.81 J P

2,3,4,7,8-PECDF 1.12 U 9.06 J P

2,3,7,8-TCDD 0.418 U 0.765 J PW

2,3,7,8-TCDF 12.1 1.23 U A 4.93

TOTAL HPCDD 13.8 232

TOTAL HPCDF 17.5 U 35.7

TOTAL HXCDD 2.81 80.9

TOTAL HXCDF 3.23 J Q 65.4 J Q

TOTALPECDD 1.38 46 J Q

TOTALPECDF 4.56 112 J Q

TOTAL TCDD 7.23 J Q 58.2 J Q

TOTAL TCDF 18.2 191 J Q
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PROJ_NO: 00864 NSAMPLE WGL-SD-SD106-000.6 WGL-SD-SD107-000.6 WGL-SD-SD108-000.6 WGL-SD-SD108-000.6-A
SDG: G330-40 LAB ID G330-40-6 G330-40-8 G330-40-9 G330-40-9
FRACTION: DIOX SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009

MEDIA: SEDIMENT QC_TYPE NM NM NM NM
UNITS NG/KG NG/KG NG/KG NG/KG
PCT_SOLIDS 14.0 22.0 25.0 25.0

DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD
1,2,3,4,6,7,8,9-0CDD 148 443 J Q 343 J N01

1,2,3,4,6,7,8,9-0CDF 5.08 J P 21.8 22.4 J N01
1,2,3,4,6,7,8-HPCDD 13.5 J P 54 49.3 J N01

1,2,3,4,6,7,8-HPCDF 3.77 J P 17 19.7 J N01

1,2,3,4,7,8,9-HPCDF 1.56 U 1.63 J P 1.62 J N01P

1,2,3,4,7,8-HXCDD 1.18 U 2.22 J P 1.48 J N01PW

1,2,3,4,7,8-HXCDF 1.34 U 4.63 J P 5.59 J N01PQ

1,2,3,6,7,8-HXCDD 1.15 U 3.06 J P 3.16 J N01P

1,2,3,6,7,8-HXCDF 0.674 J P 3.71 J P 3.99 J N01PQ

1,2,3,7,8,9-HXCDD 1.02 J PW 3.49 J P 3.26 J N01P

1,2,3,7,8,9-HXCDF 0.832 U 0.632 J PQW 1.49 J N01PQ

1,2,3,7,8-PECDD 0.774 U 2.59 J P 1.37 J N01P

1,2,3,7,8-PECDF 0.888 U 2.9 J P 3.22 J N01P

2,3,4,6,7,8-HXCDF 0.859 U 4.18 J P 4.67 J N01P

2,3,4,7,8-PECDF 1.12 J P 8.04 J P 3.74 J N01P

2,3,7,8-TCDD 0.332 U 0.22 U " 1.57 UJ N01

2,3,7,8-TCDF 1.52 UJ AW 3.38 4.43

TOTAL HPCDD 26.3 105 103 J N01

TOTAL HPCDF 5.07 25.5 31.6 J N01

TOTAL HXCDD 16.3 66.9 42.5 J N01Q

TOTAL HXCDF 8.29 J Q 47.8 J Q 38.2 J N01Q

TOTAL PECDD 9.57 54.7 J Q 32.7 J N01Q

TOTAL PECDF 14.2 94.5 J Q 67.7 J N01Q

TOTAL TCDD 38 J Q 118 J Q 54.3 J N01Q

TOTAL TCDF 64.2 J Q 253 J Q 161 J N01Q
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PROJ_NO: 00864 NSAMPLE WGL-SD-SD109-000.6 WGL-SD-SD109-000.6-A WGL-SD-SD110-000.6 WGL-SD-SD110-000.6-A
SDG: G330-40 LAB ID G330-40-13 G330-40-13 G330-40-12 G330-40-12
FRACTION: DIOX SAMP DATE 6/11/2009 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT QC TYPE NM NM NM NM

UNITS NG/KG NG/KG NG/KG NG/KG
PCT SOLIDS 20.0 20.0 19.0 19.0
DUP OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD
1,2,3,4,6,7,8,9-0CDD 341 399
1,2,3,4,6,7,8,9-0CDF 28.4 33.3
1,2,3,4,6,7,8-HPCDD 44.1 59.7
1,2,3,4,6,7,8-HPCDF 23 28.4
1,2,3,4,7,8,9-HPCDF 1.51 J P 2.32 J P
1,2,3,4,7,8-HXCDD 1.91 J P 3.77 J P
1,2,3,4,7,8-HXCDF 6.87 J P 7.25 J P
1,2,3,6,7,8-HXCDD 3.39 J P 5.38 J P
1,2,3,6,7,8-HXCDF 4.57 J P 5.8 J P

1,2,3,7,8,9-HXCDD 3.25 J P 5.68 J P

1,2,3,7,8,9-HXCDF 0.796 J PQW 0.727 J PQW

1,2,3,7,8-PECDD 2.2 J P 3.2 J P

1,2,3,7,8-PECDF 4.07 J P 4.5 J PQ

2,3,4,6,7,8-HXCDF 5.89 J P 6.72 J P

2,3,4,7,8-PECDF 8.72 J P 9.66 J P

2,3,7,8-TCDD 0.235 U 0.248 U

2,3,7,8-TCDF 2.93 2.6

TOTAL HPCDD 91.4 121

TOTAL HPCDF 34.9 44.6

TOTAL HXCDD 54 82.6 J Q

TOTAL HXCDF 60.6 J Q 71.8 J Q

TOTALPECDD 42 J Q 59.7 J Q

TOTAL PECDF 111 J Q 122 J Q

TOTAL TCDD 66.5 J Q 61.8 J Q

TOTAL TCDF 181 J Q 148 J Q
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PROJ_NO: 00864 NSAMPLE WGL-SD-SD111-000.6 WGL-SD-SD111-000.6-A WGL-SD-SD112-000.6
SDG: G330-40 LAB ID G330-40-14 G330-40-14 G330-40-11
FRACTION: DIOX SAMP_DATE 6/11/2009 6/11/2009 6/11/2009
MEDIA: SEDIMENT QC_TYPE NM NM NM

UNITS NG/KG NG/KG NG/KG
PCT_SOLIDS 22.0 22.0 100.0
DUP_OF

PARAMETER RESULT VQL QLCD RESULT VQL QLCD RESULT VQL QLCD
1,2,3,4,6,7,8,9-0CDD 560 64.1
1,2,3,4,6,7,8,9-0CDF 66.6 6.72 J P
1,2,3,4,6,7,8-HPCDD 92.2 9.67
1,2,3,4,6,7,8-HPCDF 59.2 5.64
1,2,3,4,7,8,9-HPCDF 4.03 J P 0.556 J PW
1,2,3,4,7,8-HXCDD 5.05 J DP 0.612 J PW
1,2,3,4,7,8-HXCDF 17.4 1.9 J P
1,2,3,6,7,8-HXCDD 8.61 J P 0.931 J P
1,2,3,6,7,8-HXCDF 12.2 1.33 J P
1,2,3,7,8,9-HXCDD 8.36 J P 0.956 J P

1,2,3,7,8,9-HXCDF 1.57 J DPQ 0.431 J PW
1,2,3,7,8-PECDD 4.02 J P 0.242 U

1,2,3,7,8-PECDF 10.1 J Q 1.02 J P

2,3,4,6,7,8-HXCDF 14.5 1.57 J P

2,3,4,7,8-PECDF 19.6 1.96 J P

2,3,7,8-TCDD 0.698 J PW 0.104 U

2,3,7,8-TCDF 5.02 0.685 J PW

TOTAL HPCDD 189 J Q 20.8

TOTAL HPCDF 86.3 8.17

TOTAL HXCDD 126 12.1

TOTAL HXCDF 157 J Q 15.8

TOTAL PECDD 87.7 J Q 7.25 J Q

TOTAL PECDF 239 J Q 27.5 J Q

TOTAL TCDD 99.4 9.53

TOTAL TCDF 317 34.3 DPE Q
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PROJ_NO: 00864 NSAMPLE WGL-SD-FB01-061109 WGL-SD-RB01-061109

SDG: G330-40 LAB ID G330-40-15 G330-40-16

FRACTION: DIOX SAMP DATE 6/11/2009 6/11/2009
MEDIA: WATER OC TYPE FB RB

UNITS NG/L NG/L

PCT SOLIDS 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD

1,2,3,4,6,7,8,9-0CDD 0.0067 U 0.00657 U

1,2,3,4,6,7,8,9-0CDF 0.0066 U 0.00652 U

1,2,3,4,6,7,8-HPCDD 0.00605 U 0.00594 U

1,2,3,4,6,7,8-HPCDF 0.00243 U 0.00239 U

1,2,3,4,7,8,9-HPCDF 0.00426 U 0.00418 U

1,2,3,4,7,8-HXCDD 0.00749 U 0.00736 U

1,2,3,4,7,8-HXCDF 0.00569 U 0.00558 U

1,2,3,6,7,8-HXCDD 0.00349 U 0.00343 U

1,2,3,6,7,8-HXCDF 0.00496 U 0.00486 U

1,2,3,7,8,9-HXCDD 0.004 U 0.00392 U

1,2,3,7,8,9-HXCDF 0.00607 U 0.00596 U

1,2,3,7,8-PECDD 0.00261 U 0.00256 U

1,2,3,7,8-PECDF 0.00307 U 0.00302 U

2,3,4,6,7,8-HXCDF 0.00442 U 0.00434 U

2,3,4,7,8-PECDF 0.00723 U 0.0071 U

2,3,7,8-TCDD 0.00089 U 0.000872 U

2,3,7,8-TCDF 0.00156 U 0.00153 U

TOTAL HPCDD 0.00605 U 0.00594 U

TOTAL HPCDF 0.00243 U 0.00239 U

TOTAL HXCDD 0.00349 U 0.00343 U

TOTAL HXCDF 0.00442 U 0.00434 U

TOTAL PECDD 0.00261 U 0.00256 U

TOTAL PECDF 0.00307 U 0.00302 U

TOTAL TCDD 0.00089 U 0.000872 U

TOTAL TCDF 0.00156 U 0.00153 U
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TETRATECH INTERNAL CORRESPONDENCE

C-NAVY-08-09-3257W

Date:

To:

August 3, 2009

Phoebe Call (w/o enc.)

c: File G00864-4.1 0 (w/enc.-original)
D. Seiken (w/o enc.)

From.;

SUbject:

Paula DiMattei (no copy)

Tier II PCDD/PCDF Data Validation, SDG G330-41
SGS NorthAmerica, Inc.
CTO 407, West Gate Landfill, NAS South Weymouth, Weymouth, MA

PCDD/PCDF:
13/Groundwaters/ WGL-GW-DUP01-063009

WGL-GW-MW101-062909
WGL-GW-MW103-062909
WGL-GW-MW3-062909
WGL-GW-MW39-063009
WGL-GW-MW4-063009
WGL-GW-MW48D2-063009

WGL-GW-DUP02-063009
WGL-GW-MW102-062909
WGL-GW-MW2-063009
WGL-GW-MW38-063009
WGL-GW-MW405-063009
WGL-GW-MW48D-063009

(Field Duplicates: WGL-GW-MW48D-063009/WGL-GW-DUP01-063009;
WGL-GW-MW405-063009/WGL-GW-DUP02-063009)

1/Rinsate blank

1/Field blank

WGL-GW-RB01-070109

WGL-GW-FB01-070109

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the polychlorinated dibenzo-p
dioxins/polychlorinated dibenzofurans (PCDD/PCDF) analytical data for the groundwater samples in
this SDG. The samples were collected at the West Gate Landfill site at NAS South Weymouth in
Weymouth, Massachusetts on June 29, 2009 through July 1, 2009. Sample collection and analysis
were performed according to the requirements of the Pre-Design Investigation Quality Assurance
Project Plan, West Gate Landfill, dated February 2009.

The PDCC/PCDF analyses were performed according to USEPA SW-846 Method 8290. The
PCDD/PCDF data validation was performed in accordance with the Region I EPA Dioxin Data
Validation Standard Operating Practices, April 1991.

The sample results, validation qualifiers (Val Qual), and qualifier codes (Qual Code) are presented in
the enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the
validation qualifiers, is enclosed.

The data were evaluated based on the following parameters:

*
•
•

Data Completeness
Preservation and Technical Holding Times

Tetra Tech NUS. Inc.
55 Jonspin Road,Wilmington, MA 01887-1020

Tei 978.474.8400 Fax 978.474.8499 www.ttnus.com
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* • Window Defining Mixture Performance
* • Initial and Continuing Calibrations
* • Blanks
* • Matrix Spike/Matrix Spike Duplicate
* • Ongoing Precision and Recovery (OPR)
* • Labeled Compound Recoveries
* • Field Duplicates
* • Target Compound Identification
* • Percent solids
* • Compound Quantitation and Reported Quantitation Limits

* All criteria were met for this parameter.

Data Completeness

A revised case narrative explaining that the sediment sample (WGL-SD-SD112-000.6) listed in the
chain-of-custody form was analyzed and reported as part of other data package SDG G330-40.

Data Usability Assessment

The data usability assessment was performed to determine if the data met the project data quality
objectives for acceptable accuracy, precision, sensitivity, and completeness; and to determine and
define the impact of the exceeded quality control indicators on the technical usability of the data.
Qualification of the groundwater data was not required.

The project goals with respect to accuracy, precision, sensitivity and completeness were met for the
PCDD/PCDF data set. Data usability is not impacted with regards to sensitivity and completeness.

Tables:

Enclosures:

Data Summary Tables
Data validation Qualifiers and Codes

Data Validation Worksheets



Data Validation Qualifiers and Codes

Data Validation Qualifiers:

= No qualifier attached to value (positive hit)
J = Value is estimated
U = Value is not detected
UJ = Value is not detected and estimated
R = Value (positive hit) is not usable
UR = Value was reported as NO but is not usable

Qualifier Codes:

A = Lab Blank Contamination

B Field Blank Contamination

C = Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

C01 GC/MS Tuning Noncompliance

D MS/MSD Recovery Noncompliance

E LCS/LCSD Recovery Noncompliance

F Lab Duplicate Imprecision

G Field Duplicate Imprecision

H Holding Time Exceedance

I ICP Serial Dilution Noncompliance

J GFAA PDS - GFAA MSA's r < 0.995

K ICP Interference - includes ICS % R Noncompliance

L = Instrument Calibration Range Exceedance

M Sample Preservation Noncompliance

N Internal Standard Noncompliance

N01 = Internal Standard Recovery Noncompliance Dioxins

N02 = Recovery Standard Noncompliance Dioxins

N03 Clean-up Standard Noncompliance Dioxins

o = Poor Instrument Performance (e.g. base-line drifting)

P Uncertainty near detection limit « 2 x IDL for inorganics and <CRQL for organics)

Q Other problems (can encompass a number of issues; e.g. chromatographY,interferences, etc.)

R Surrogates Recovery Noncompliance

S Pesticide/PCB Resolution

T % Breakdown Noncompliance for DDT and Endrin

U % Difference between columns/detectors >25% for positive results determined via GC/HPLC

V Non-linear calibrations; correlation coefficient r < 0.995

W EMPC result

X Signal to noise response drop
Y Percent solids <30%
Z Uncertainty at 2 sigma deviation is greater than sample actiVity



PROJ_NO: 00864 NSAMPLE WGL-GW-DUP01-063009 WGL-GW-DUP02-063009 WGL-GW-FB01-070109 WGL-GW-MW101-062909

SDG: G330-41 LAB_ID G330-41-9 G330-41-11 G330-41-14 G330-41-1

FRACTION: DIOX SAMP_DATE 6/30/2009 6/30/2009 7/1/2009 6/29/2009

MEDIA: WATER OC_TYPE NM NM NM NM

UNITS NG/L NG/L NG/L NG/L

PCT_SOLIDS 0.0 0.0 0.0 0.0

DUP_OF WGL-GW-MW48D-063009 WGL-GW-MW405-063009

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

1,2,3,4,6,7,8,9-0CDD 0.0976 U 0.0218 J P 0.0948 U 0.0962 U

1,2,3,4,6,7,8,9-0CDF 0.0976 U 0.104 U 0.0948 U 0.0962 U

1,2,3,4,6,7,8-HPCDD 0.0488 U 0.0518 U 0.0474 U 0.0481 U

1,2,3,4,6,7,8-HPCDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

1,2,3,4,7,8,9-HPCDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

1,2,3,4,7,8-HXCDD 0.0488 U 0.0518 U 0.0474 U 0.0481 U

1,2,3,4,7,8-HXCDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

1,2,3,6,7,8-HXCDD 0.0488 U 0.0518 U 0.0474 U 0.0481 U

1,2,3,6,7,8-HXCDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

1,2,3,7,8,9-HXCDD 0.0488 U 0.0518 U 0.0474 U 0.0481 U

1,2,3,7,8,9-HXCDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

1,2,3,7,8-PECDD 0.0488 U 0.0518 U 0.0474 U 0.0481 U

1,2,3,7,8-PECDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

2,3,4,6,7,8-HXCDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

2,3,4,7,8-PECDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

2,3,7,8-TCDD 0.00976 U 0.0104 U 0.00948 U 0.00962 U

2,3,7,8-TCDF 0.00976 U 0.0104 U 0.00948 U 0.00962 U

TOTAL HPCDD 0.0488 U 0.0518 U 0.0474 U 0.0481 U

TOTAL HPCDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

TOTAL HXCDD 0.0488 U 0.0518 U 0.0474 U 0.0481 U

TOTAL HXCDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

TOTALPECDD 0.0488 U 0.0518 U 0.0474 U 0.0481 U

TOTALPECDF 0.0488 U 0.0518 U 0.0474 U 0.0481 U

TOTAL TCDD 0.00976 U 0.0104 U 0.00948 U 0.00962 U

TOTAL TCDF 0.00976 U 0.0104 U 0.00948 U 0.00962 U
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PROJ_NO: 00864 NSAMPlE WGl-GW-MW102-062909 WGl-GW-MW103-062909 WGl-GW-MW2-063009 WGl-GW-MW3-062909
SDG: G330-41 LAB ID G330-41-4 G330-41-3 G330-41-5 G330-41-2
FRACTION: DIOX SAMP_DATE 6/29/2009 6/29/2009 6/30/2009 6/29/2009
MEDIA: WATER OC TYPE NM NM NM NM

UNITS NG/l NG/l NG/l NG/l
PCT SOLIDS 0.0 0.0 0.0 0.0
DUP OF

PARAMETER RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD RESULT VOL OlCD
1,2,3,4,6,7,8,9-0CDD 0.104 U 0.109 U 0.00743 J P 0.0951 U
1,2,3,4,6,7,8,9-0CDF 0.104 U 0.109 U 0.104 U 0.0951 U
1,2,3,4,6,7,8-HPCDD 0.0521 U 0.0543 U 0.0522 U 0.0476 U
1,2,3,4,6,7,8-HPCDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U
1,2,3,4,7,8,9-HPCDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U
1,2,3,4,7,8-HXCDD 0.0521 U 0.0543 U 0.0522 U 0.0476 U
1,2,3,4,7,8-HXCDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U
1,2,3,6,7,8-HXCDD 0.0521 U 0.0543 U 0.0522 U 0.0476 U
1,2,3,6,7,8-HXCDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U
1,2,3,7,8,9-HXCDD 0.0521 U 0.0543 U 0.0522 U 0.0476 U

1,2,3,7,8,9-HXCDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U

1,2,3,7,8-PECDD 0.0521 U 0.0543 U 0.0522 U 0.0476 U

1,2,3,7,8-PECDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U

2,3,4,6,7,8-HXCDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U

2,3,4,7,8-PECDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U

2,3,7,8-TCDD 0.0104 U 0.0109 U 0.0104 U 0.00951 U

2,3,7,8-TCDF 0.0104 U 0.0109 U 0.0104 U 0.00951 U

TOTAL HPCDD 0.0521 U 0.0543 U 0.0522 U 0.0476 U

TOTAL HPCDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U

TOTAL HXCDD 0.0521 U 0.0543 U 0.0522 U 0.0476 U

TOTAL HXCDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U

TOTAL PECDD 0.0521 U 0.0543 U 0.0522 U 0.0476 U

TOTAlPECDF 0.0521 U 0.0543 U 0.0522 U 0.0476 U

TOTAL TCDD 0.0104 U 0.0109 U 0.0104 U 0.00951 U

TOTAL TCDF 0.0104 U 0.0109 U 0.0104 U 0.00951 U
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PROJ_NO: 00864 NSAMPLE WGL-GW-MW38-063009 WGL-GW-MW39-063009 WGL-GW-MW405-063009 WGL-GW-MW4-063009

SDG: G330-41 LAB 10 G330-41-7 G330-41-13 G330-41-8 G330-41-6
FRACTION: DIOX SAMP_DATE 6/30/2009 6/30/2009 6/30/2009 6/30/2009

MEDIA: WATER OC TYPE NM NM NM NM

UNITS NG/L NG/L NG/L NG/L

PCT SOLIDS 0.0 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD
1,2,3,4,6,7,8,9-0CDD 0.0112 J P 0.102 U 0.103 U 0.105 U

1,2,3,4,6,7,8,9-0CDF 0.102 U 0.102 U 0.103 U 0.105 U
1,2,3,4,6,7,8-HPCDD 0.0511 U 0.0509 U 0.0514 U 0.0524 U

1,2,3,4,6,7,8-HPCDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

1,2,3,4,7,8,9-HPCDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

1,2,3,4,7,8-HXCDD 0.0511 U 0.0509 U 0.0514 U 0.0524 U

1,2,3,4,7,8-HXCDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

1,2,3,6,7,8-HXCDD 0.0511 U 0.0509 U 0.0514 U 0.0524 U

1,2,3,6,7,8-HXCDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

1,2,3,7,8,9-HXCDD 0.0511 U 0.0509 U 0.0514 U 0.0524 U

1,2,3,7,8,9-HXCDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

1,2,3,7,8-PECDD 0.0511 U 0.0509 U 0.0514 U 0.0524 U

1,2,3,7,8-PECDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

2,3,4,6,7,8-HXCDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

2,3,4,7,8-PECDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

2,3,7,8-TCDD 0.0102 U 0.0102 U 0.0103 U 0.0105 U

2,3,7,8-TCDF 0.0102 U 0.0102 U 0.0103 U 0.0105 U

TOTAL HPCDD 0.0511 U 0.0509 U 0.0514 U 0.0524 U

TOTAL HPCDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

TOTAL HXCDD 0.0511 U 0.0509 U 0.0514 U 0.0524 U

TOTAL HXCDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

TOTALPECDD 0.0511 U 0.0509 U 0.0514 U 0.0524 U

TOTALPECDF 0.0511 U 0.0509 U 0.0514 U 0.0524 U

TOTAL TCDD 0.0102 U 0.0102 U 0.0103 U 0.0105 U

TOTAL TCDF 0.0102 U 0.0102 U 0.0103 U 0.0105 U
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PROJ_NO: 00864 NSAMPLE WGL-GW-MW48D-063009 WGL-GW-MW48D2-063009 WGL-GW-RB01-070109

SDG: G330-41 LAB_I0 G330-41-10 G330-41-12 G330-41-15

FRACTION: DIOX SAMP DATE 6/30/2009 6/30/2009 7/1/2009

MEDIA: WATER OC TYPE NM NM RB

UNITS NG/L NG/L NG/L

PCT_SOLIDS 0.0 0.0 0.0

DUP OF

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD

1,2,3,4,6,7,8,9-0CDD 0.0973 U 0.0095 J P 0.102 U

1,2,3,4,6,7,8,9-0CDF 0.0973 U 0.105 U 0.102 U

1,2,3,4,6,7,8-HPCDD 0.0486 U 0.0523 U 0.051 U

1,2,3,4,6,7,8-HPCDF 0.0486 U 0.0523 U 0.051 U

1,2,3,4,7,8,9-HPCDF 0.0486 U 0.0523 U 0.051 U

1,2,3,4,7,8-HXCDD 0.0486 U 0.0523 U 0.051 U

1,2,3,4,7,8-HXCDF 0.0486 U 0.0523 U 0.051 U

1,2,3,6,7,8-HXCDD 0.0486 U 0.0523 U 0.051 U

1,2,3,6,7,8-HXCDF 0.0486 U 0.0523 U 0.051 U

1,2,3,7,8,9-HXCDD 0.0486 U 0.0523 U 0.051 U

1,2,3,7,8,9-HXCDF 0.0486 U 0.0523 U 0.051 U

1,2,3,7,8-PECDD 0.0486 U 0.0523 U 0.051 U

1,2,3,7,8-PECDF 0.0486 U 0.0523 U 0.051 U

2,3,4,6,7,8-HXCDF 0.0486 U 0.0523 U 0.051 U

2,3,4,7,8-PECDF 0.0486 U 0.0523 U 0.051 U

2,3,7,8-TCDD 0.00973 U 0.0105 U 0.0102 U

2,3,7,8-TCDF 0.00973 U 0.0105 U 0.0102 U

TOTAL HPCDD 0.0486 U 0.0523 U 0.051 U

TOTAL HPCDF 0.0486 U 0.0523 U 0.051 U

TOTAL HXCDD 0.0486 U 0.0523 U 0.051 U

TOTAL HXCDF 0.0486 U 0.0523 U 0.051 U

TOTAL PECDD 0.0486 U 0.0523 U 0.051 U

TOTAL PECDF 0.0486 U 0.0523 U 0.051 U

TOTAL TCDD 0.00973 U 0.0105 U 0.0102 U

TOTAL TCDF 0.00973 U 0.0105 U 0.0102 U
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APPENDIX H 
GEOTECHNICAL LABORATORY REPORT 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



Client: Tetra Tech NUS, Inc.

Project Name: Westgate Landfill

Project Location: South Weymouth, MA
GTX #: 9089
Test Date: 06/22/09
Tested By: mmd
Checked By: jdt

---
WGL-SO-

SB101-1416
--- 20.0 0.1 ---

Poorly Graded Sand 
with Silt

SP-SM 1.9 90.2 7.9 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB101-1820
--- 21.9 0.1 --- Silty Sand SM 3.4 47.6 49.0 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB102-0812
--- 13.8 0.4 ---

Poorly Graded Sand 
with Gravel

SP 27.5 69.7 2.8 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB102-2931
--- 18.3 0.4 --- Sandy Silt ML 0.7 46.8 52.5 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB103-1416
--- 12.2 0.4 ---

Poorly Graded Sand 
with Gravel

SP 18.5 78.3 3.2 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB104-1416
--- 18.0 0.2 --- Poorly Graded Sand SP 7.6 91.8 0.6 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB104-1921
--- 15.9 0.3 ---

Silty Sand with 
Gravel

SM 23.6 58.4 18.0 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB105-0608
--- 8.3 0.4 ---

Poorly Graded 
Gravel with Sand

GP 54.0 44.1 1.9 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB105-1921
--- 20.8 0.3 --- Silty Sand SM 6.8 44.3 48.9 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB106-1921
--- 20.3 0.2 --- Silty Sand SM 0.8 55.2 44.0 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB106-2426
--- 8.7 0.2 ---

Poorly Graded Sand 
with Silt and Gravel

SP-SM 37.2 51.8 11.0 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB107-0608
--- 8.5 0.4 ---

Silty Sand with 
Gravel

SM 37.0 50.2 12.8 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB107-1921
--- 12.7 0.3 --- Silty Sand SM 14.6 46.6 38.8 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB108-2931
--- 19.3 0.1 --- Sandy Silt ML 1.2 46.6 38.8 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB109-0810
--- 12.2 2.0 ---

Poorly Graded Sand 
with Silt and Gravel

SP-SM 35.9 57.5 6.6 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB109-1921
--- 16.8 0.4 --- Silty Sand SM 7.3 72.7 20.0 NP NP NP --- --- --- --- ---

PI
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Density, 
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%

Dry 
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%
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%
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Group Name
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CU Triaxial
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Friction 
Angle
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Client: Tetra Tech NUS, Inc.

Project Name: Westgate Landfill

Project Location: South Weymouth, MA
GTX #: 9089
Test Date: 06/22/09
Tested By: mmd
Checked By: jdt

PI

In-Tube Density

Bulk 
Density, 

pcf

Moisture 
Content,

%

Dry 
Density, 

pcf

Gravel,
%

Boring
ID

Specific 
Gravity PL

Depth
Organic
Content,

%

USCS Classification

Group Name
Group 

Symbol

Moisture
Content,

%

CU Triaxial

Cohesion,
psi

Friction 
Angle

INDEX TEST SUMMARY
Grain Size

Sand,
%

Fines,
%

Atterberg Limits

LL

Sample
ID

---
WGL-SO-

SB110-0810
--- 11.6 1.1 ---

Poorly Graded 
Gravel with Sand

GP 56.4 39.0 4.6 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB110-2426
--- 14.8 0.2 --- Silty Sand SM 4.3 47.4 48.3 NP NP NP --- --- --- --- ---

---
WGL-SO-

SB103-0608
--- 371.0 58.4 2.24 Peat PT 2.7 90.4 6.9 396 266 130 66.0 14.0 379 1.01 38.3

---
WGL-SO-

SB108-0911
--- 367.0 70.1 1.62 Peat PT 7.3 87.2 5.5 282 226 56 64.0 13.0 381 0.80 39.4
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GeoTesting
express
A subsidiary of Geocomp Corporation

Client: Tetra Tech NUS, Inc.
Project: Westgate Landfill
Location: South Weymouth, MA
Boring 10: --
Sample 10 :--
Depth:

Sample Type: ---
Test Date: 07/08/09
Sample Id:

Project No:
Tested By:
Checked By:

Gf)(-9089
mmd
jdt

Moisture Content of Soil - ASTM D 2216-05

Boring ID sample ID

WGL-SO- SB103
-0608

WGL-SO- SB108
-0911

Wet, dark brown peat

Wet, dark brown peat

Moisture
Content,%

371

367.1

Samples were primarily composed of organic matter.

Notes: Temperature of Drying: 1100 Celsius

printed 7/8/2009 1:49:55 PM



GeoTesting
express
a subsidiary of Geocomp Corporation

Client: Tetra Tech NUS, Inc.
Project: Westgate Landfill
Location: South Weymouth, MA
Boring ID: --
Sample ID:--
Depth:

Sample Type: ---
Test Date: 07/02/09
Test Id: 154448

Project No:
Tested By:
Checked By:

GTX-9089
mmd
jdt

Moisture, Ash, and Organic Matter - ASTM D 2974

Boring ID' sample ID

WGL-SO
SB103 -0608

Wet, dark brown peat 371 41.6

Qrgal1ic
Matter,%

58.4

WGL-SO
SB108 -0911

Wet, dark brown peat 367 29.9 70.1

Samples were primarily composed of organic matter.

Notes: Moisture content determined by Method A and reported as a percentage of oven-dried mass;
dried to a constant mass at temperature of 1100 C
Ash content and organic matter determined by Method C; dried to constant mass at temperature 4400 C

printed 7/8/2009 1:50:10 PM



GeoTesting
express
a subsidiary of Geocomp Corporation

Client: Tetra Tech NUS, Inc.
Project: Westgate Landfill
Location: South Weymouth, MA
Boring. ID: --
Sample ID:--
Depth:

Sample Type: ---
Test Date: 07/07/09
Test Id: 154516

Project No:
Tested By:
Checked By:

ap
jdt

GTX-9089

Specific Gravity of Soils by ASTM D 854-06

Boring 10 .. Sam,,'. ID < l>Opth •• "'0.'" I Specific.... I GflIVIty....... « ... I .. /./ ............. .......
...

--- WGL-50- --- Wet, dark brown peat 2.24
SB103 -0608

--- WGL-SO- --- Wet, dark brown peat 1.62
SB108 -0911

Samples were primarily composed of organic matter.

Notes: Specific Gravity performed by using method A (oven dried specimens) of ASTM D 854

Moisture Content determined by ASTM D 2216.

printed 7/8/2009 1, SO, 23 PM



GeoTesting
express
a subsidiary of Geocomp Corporation

Client: Tetra Tech NUS, Inc.

Project Name: Westgate Landfill

Project Location: South Weymouth, MA

GTX #: 9089

Test Date: 07/07/09
Tested By: cam
Checked By: jdt

USCS Classification - ASTM D 2487

Boring Sample

I
Depth

Group Group Gravel, Sand, Fines,
ID ID Name Symbol % % %

WGL-50-
Peat PT 7.3 87.2 5.5--- ---

5B103-0608

WGL-50-
Peat PT 2.7 9004 6.9--- ---

5B108-0911

Notes:

Remarks:

Samples were primarily composed of organic matter.

Gravel and sand size fractions include organic matter in sample

Grain Size Analysis performed by ASTM D 422, results enclosed

Atterberg Limits performed by ASTM D 4318, results enclosed



GeoTesting
express
a subsidiary of Geocomp Corporation

Client: Tetra Tech NUS, Inc.
Project: Westgate Landfill
Location: South Weymouth, MA Project No: GTX-9089
Boring 10: --- Sample Type: tube Tested By: jbr
Sample ID:WGL-SO- SB103 -0608 Test Date: 06/24/09 Checked By: jdt
Depth: --- Test Jd: 154469
Test Comment: Gravel and sand size fractions Include organic matter in sample
Sample Description: Wet, dark brown peat
Sample Comment: Sample was primarily composed of organic matter.

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
,

.0;

"' 0 0.... 0 :iJ ~
0 0 0M ... ... '" ... N

ci .. .. .. .. .. .. ..
100 , , , , ,, , , , ,, , , , ,
90 " , , , ,, , , , ,, , , , ,, , , , ,
80

:, ! , , ,, , , , ,, , , ,, , , ,, , ,
70 , , ,, , , ,, , , ,, , , ,

.~
60 , , , ,, , , ,, , , , ,

u. , , , , ,
~ 50

, , , ,. ,, , , , ,
~ , , ,
" , , , ,
0- ,

. ' , , ,
40 , , , , ,, , , ,, , , , ,
30

, , , , ,, , , ,, , , ,, , , , ,, , , , ,
20 " .. I' " I' ,, , , ,, , , , ,, , , ,
10 , , , ,, , , , ,, , , , ,, , , , , ,
0
1000 100 10 , 0.1 0.01 0.001

Goaln Size (rrm)

%Cobble % Gravel %Sand %SiUOaySize

- 2.7 90.4 6.9

Sieve Name Sieve Size, PllrcentFiner s~.Percent Complies Coefficients
mm

Das =2.9843 mm 030 =0.4623 mm
0.375 In 9.50 .00

#4 4.75 97 DaD =1.3043 mm 0'5=0.1886 mm
#10 2.00 " Oso =0.9697 mm 010 =0.1142 mm
#20 0.85 4'

#40 0.42 28 Cu =11.421 C, =1.435

#60 0.25 19 CJassifil;atjon
#.00 0.15 12

#200 0,075 7 ASTM: Peat (PT)

Sample/Test D@scrlptign
Sand/Gravel Particle Shape: -_.

Sand/Gravel Hardness: ---

printed 7/8/2009 12: 19 :49 PM



GeoTesting
express
a subsidiary of Goocomp Corporation

Client: Tetra Tech NUS, Inc.
Project: Westgate Landfill
Location: South Weymouth, MA Project No: GTX-9089
Boring !D: --- Sample Type: tube Tested By: cam
Sample !D:WGL-sO- sB103 -0608 Test Date: 06/24/09 Checked By: jdt
Depth: --- Test 1d: 154509
Test Comment: ---
Sample Description: Wet, dark brown peat
Sample Comment: Sample was primarily composed of organic matter.

Atterberg Limits - ASTM D 4318-05

Plasticity Chart

400300

.................. : :..

200

Liauid Unit

......... ; : :..

.............................................................. . .

100

..................................................... .
. ........... , , .

r~~~=--l-~M:"H~o'.':r~O~H:1- --r- -i .;- -+- -t ;.J
O~

o

80

20

60

40

180

240

200

220

160

j 140

t 120

Ii: 100

Symbol Sample 10 Boring Depth Natural ~quld PlaltJe Plilstldty liquidity Soli CluslflClltloi'l
Mol.ure Lhnlt limit Index Indllx

COritent;%

*
WGL-sO- sB103 --- --- 371 396 266 130 1 AsTM: Peat (PT)

-0608

Sample Prepared using the WET method

72% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilentancy: SLOW

Toughness: LOW

printed 7/6/2009 1:48,B PM



GeoTesting
express
a subsidiary of Geocomp Corporation

Client: Tetra Tech NUS, Inc.
Project: Westgate Landfill
Location: South Weymouth, MA Project No: GTX-9089
Boring 10: --- Sample Type: tube Tested By: md
Sample IO:WGL-SO- SB103 -0608 Test Date: 07/0B/09 Checked By: jdt
Depth: --- Test Id: 154515
Test Comment: ---
Sample Description: Wet, dark brown peat
Sample Comment: Sample was primarily composed of organic matter.

Density of Soil In Place by the Drive
Cylinder Method - ASTM D 2937-04

BOrlriglD hmple'ID

WGL-SO
SB103

Wet, dark brown peat 2.85 5.71

BUlk
[)e,~~

pcf

66.0

MOlit'.re
Co'rrtent6'

°AI >

379.3

. Dry
. Density;

pcf

14.0

Samples were primarily composed of organic matter.

Notes: Density determined on undisturbed samples provided to GeoTesting Express.

Moisture Content determined by ASTM 0 2216.

printed 7/8/2009 1,42, S2 PM



GeoTesting
express
a subsidiary of Geocomp Corporation

Client: Tetra Tech NUS, Inc.
Project: Westgate Landfill
Location: South Weymouth, MA Project No: GTX-9089
Boring !D: --- Sample Type: tube Tested By: jbr
Sample !D:WGL-sO- 58108 -0911 Test Date: 07/01/09 Checked By: jdt
Depth: --- Test [d: 154468
Test Comment: Gravel and sand size fractions include organic matter in sample
Sample Description: Wet, dark brown peat
Sample Comment: Sample was primarily composed of organic matter.

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

."
"' 0 0

" 0 0
~

0 0 :<lM ... M N "' M
<"i '" '" '" '" '" '" '"100 , ,
"

, · , ,, , , , , ,, , , , ,
90 , . , , , , ,, , , , , ,, , , · , , ,, , , , ,
80 f ., .' , I ..,, , , ,, , ,, ,, ,
70 , ,, ,,,

Ii; 60 ,
~

,,,
'is 50 , ,, ,
~ , ,
~

, ,
40

, ,, , ,, , ,, , ,
30

, , ,., ,
.' , , ,, : , , ,, · , , ,

20 , , ,.. .,, , , ,, , , , ,, , , , ,
10 , , , ,, , , , ,, · , , , ,, , , , ,

0
1000 100 10 1 0.1 0.01 0.001

Grain Size (mm)

%Cobble %Gravel %Sand %SI~ &Oay Size

- 7.3 87.2 5.5

SleveN.me SleveSiu, percent Finer Spec~ Percent Compiles Coefficients
mm

D85 =3.4606 mm 030 =0.4337 mm
0.375 In 9.50 100

#4 4.75 " 060 = 1.3584 mm D15 =0.1946 mm
#10 2.00 " D50 =0.9752 mm D,0 =0.1360 mm
#20 0.85 46

#40 0.42 30 Co =9.988 Co =1.018.." 0.25 19 C1assjfic;atjon
#100 0.15 11

#200 0.075 5 ASTM: Peat (PT)

Sample ITest Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness: ---

printed 7/e/2009 12,19,07 PM



GeoTesting
express
a subsidiary of Gaocomp Corporation

Client: Tetra Tech NUS, Inc.
Project: Westgate Landfill
Location: South Weymouth, MA Project No: GTX-9089
Boring 1D: --- Sample Type: tube Tested By: cam
Sample ID:WGL-SO- SB108 -0911 Test Date: 06/24/09 Checked By: jdt
Depth: --- Test Id: 154508
Test Comment: ---
Sample Description: Wet, dark brown peat
Sample Comment: Sample was primarily composed of organic matter.

Atterberg Limits - ASTM D 4318-05

Plasticity Chart

180 200 220 240 260 280

. . : ..... ; ..... ~ ..... ;: ..

.........................._.....*.

................. , ' .. .,.

...:-.", ." : .. """:.".. "" :." .. " " .

120 140 160

LIQuid L11Tit

100

........- ' , .... .

80604020

.. . . . , .....•..... ~ ..... ~ ...... . .

..... ; ; : : :- -: .

60

40

20

160

120

140

Symbol Sample 10 Boring Depth Natunil , Uql:ikl PIHtic Plasticity Liquidity Soli ClasslflClltJon
MoIStUre: Limit L1mtt InCl.x IndeX

Content,%

*
WGL-SO- SB108 --- --- 367 282 226 56 3

-0911 ASTM: Peat (PT)

Sample Prepared using the WET method

70% Retained on #40 Sieve

Dry Strength: MEDIUM

Dilentancy: SLOW

Toughness: LOW

printed 7/a/2009 1:0a:43 PM



GeoTesting
express
a subsidiary of Geocomp Corporation

Client: Tetra Tech NUS, Inc.
Project: Westgate Landfill
Location: South Weymouth, MA Project No: GTX-9089
Boring !D: --- Sample Type: tube Tested By: md
Sampie !D:WGL-SO- SB108 -0911 Test Date: 07/08/09 Checked By: jdt
Depth: --- Test Id: 154514
Test Comment: ---
Sample Description: Wet, dark brown peat
Sample Comment: Sample was primarily composed of organic matter.

Density of Soil In Place by the Drive
Cylinder Method - ASTM D 2937-04

""P!". i

,
X

BorlnglD 5i1inplll'ID - :.> 5111l1PI. Bulk Moisture Dry
~ti.ilil~t, ~,~Ity, q»ntel)t, Density,, , /',li')X ", In pcI' % pcI'

" , " '",.'. ."./,), ">".'/ "" ,

--- WGL-SO- --- Wet, dark brown peat 2.86 5.90 64.0 380.8 13.0
SB108

Notes: Density determined on undisturbed samples provided to GeoTesting Express.

Moisture Content determined by ASTM 0 2216.

printed 7/8/2009 12:37:55 PM





CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 04767

/

/

/

ton ¢' = 0.79

Max. Obliquity

c' = 1.01 psi

¢' = 38.3

20

10

30 ~=~~~~--'--'--L.L.<---'--t-'-'-'--'-'-...L.L~,~--'--'--~--'--Lt'-'--'--'---'--'--L.L.<-+,...L.L..L...L..'--'--'---'--'--t
,/ ,, ,
: / :
/ :
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I /: I :

________________________ l ~ ~-----------~---- ~------------

: /,
V,

/ :,,,,,
------------ -~----------~----------- ------------+------------ -----------

c '
> , '

/" I :
,,,
,
,,
,

o--t-Jh--h--l-,..J,-~l4_~~_.__h_,.;"'___,_rr~___,_~_rl_.__,..,..."T""T,.._,..,.....:_"rrT"T.,..,___,_r+.,..,___,_~~___,_rl_

40 50 60

Ql t> [']

103-0608 103-0608 103-0608

CU-1-1 CU-1-2 CU-1-3

--- --- ---

2.86 2.85 2.86

5.8 5.71 5.76

107.9 379.3 374.7

35.66 13.88 14.27

82.7 93.6 95.4

2.92 9.08 8.8

255.8 285.1 212.7

20.78 18.93 24.26

100.0 100.0 100.0

5.73 6.39 4.76

27.99 28. 28.03

5. 9.996 19.94

2.914 4.232 6.556

14.1 15 13.3

0.016 0.016 0.016

0.97 1.0' 1.0

2.24 2.24 2.24

396 396 396

266 266 266

D
~

, , ,
, , ,
, , ,, , , , ,, , , , , ,

I
, , , , ,, , , , ,
, , , , ,

, ,

psi

Strain Rate, %/min

B-Value

Strain at Failure, %

Plastic Limit

Measured Specific Gravity

Oepth

Void Ratio

Hei9ht, in

30
p', psi

Sample No.

Shear Stren9th, psi

Diameter, in

Liquid Limit

Ver. Eff. Cons. Stress,

a ~W-=a:.:te=-r:.--.:C::o:.:n:.:t::e:.:n.::t,~%:.---+...:.=:.:.._+--=::::::..:-l__.::..:-=:.::.-+---_I

~ 1-=-0:.;ry:....::O.:e.:.:n:.si:.:ty~,_p!:.c::f~___+-=:.::.::.::.._+---.:.::.:::._I_---=:..:..:.=_I_---_I_
~ Saturation•. %

.£ Void Ratio
~~==='---------+---=-=-+---=-c:..:-+-===+---~

Back Press., psi

Symbol

Test No.

"0 Water Content, %'" ~=--.:=::.::.::.-.:.:..-_+-.:..:...:..:-=---+~-=..:.::.---+-.:..:....:.~---I
'c Dry Density, pcf

Saturation, %

20

20

,

10

,

~ ,'0 1'5
VERTICAL STRAIN, %

,

Project: Westgate LF

Location: S Weymouth, MA

, , ', , ', , ', , ', , ,
_____ J. I L ~, , ', , '

, , '
, , '
, , '

-----~------:------f------ l-
, , '
, , '
, , '
, , '

- - - - - ~ - - - - - -:- - - - - - ~ - - - - - l-
, , '
, , '
, , '
, , ', , '

_____ -1
1

1. .j......
, , '
I I rn I
,, ,,

- - - - ~ - - - - - _1- ~ -.I--

~. -:c
, , ', , '
, , '

o

35

30-

25 -
'00
"-
vi

20 -if)
UJ

'"ti
'"0 15 -
'<
~
0

10 -

5-

0
0

~eoTestinIU;;~p.:..:ro:::je:::c::t...:N:..:a:.::.:...:G:::T.:.:X--9:::0::8:.:9-------------
ex pre s S Borin9 No.: WGL-SO-SB

n subsidiafY of Ge<)compcorp(lralI00s~a!:.m:'!p:'l.':e_T:!'y>'lP:'e:::__.!'tu~b:'e=___ ~-'===!j--====--L:~==_~_===~

Description: Wet. dark brown peat

Remarks: System U

Tue, 07-JUL-2009 14:28:01
Phase calculations based on start and end of test.

* Saturation is set to 100% for phase calculations.



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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Max. Obliquity ,,

1.01 psi I

~
¢' 38.3 ,
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tan ¢' = 0.79 '
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: / :
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, / ,
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o 10 20 30
p', psi

40 50 60

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

<!l 103-0608 CU-1-1 --- md 06/29/09 jdt 9089-CU-1-1 n.dot

t; 103-0608 CU-1-2 --- md 06/29/09 jdt 9089-CU-1-2n.dot

['] 103-0608 CU-1-3 --- md 06/29/09 jdt 9089-CU-1-3n.dot

GeoTestin~ Project: Westgate LF Location: S Weymouth, MA Project No.: GTX-9089

Boring No.: WGL-SO-SB Sample Type: tubeexpress
11 subsIdiary of Geocomp CorpOffll)O Description: Wet, dark brown peat

Remarks: System U

Tue. 07-JUL-2009 14:28:19



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

/

/

/

/

tan '/>' = 0.82

Max. Obliquity

c' = 0.803 psi

'/>' ~ 39.4
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20

o 10 20 30
p', psi

40 50 60

Symbol (') t;,

, , , Somple No. 108-0911 108-0911
35

Test No. CU-2-1 CU-2-2, , ,, , ,, , ,
Oepth --- ---, , ,, , ,

30-
_____ ~ _____ ~- _____ L _____

I- Diameter, in 2.86 2.84, , ', , ,

Height, in 5.9 5.7, , ,, , ,
-, , ,
0 Water Content, % 380.8 367.1

25 - ' , ' I- "'-----,------~-----T----- .C' Dry Density, pel 13.27 14.D5, , ,

'" , , ,

"- , , , Saturation, % 93.2 95.9
vi

, , ,

20-
, , ,

Void Ratio 6.62 6.2If)
-----~------------~-----I-w , ,

'" , , Water Content, % 324.5 185.3f-- , , LIf) 0, ,
Q) Dry Density, pel 16.16 25.27'"

, , .c
0 15 - _____ .J L I- If)

~
, Saturation., % 100.0 100.0, Q)

GS
L, , 0 Void Ratio 5.26 3, , -0 , , Q)

10 -
, , III

Back Press., psi 28.01 28.01- ---1----- 1- - - - - -1- - - -- I-, , ,

Ver. Eff. Cons. Stress, psi 6.985 19.98, , ,,In ' ' Shear Strength, psi 3.613 7.488
5- ' , ' I--- --~------r-----~-----, , ' Strain at Failure, % 15 10.8, , ', , ' Strain Rote, %/min 0.016 D.016, , ,

, , ,

0 I I I
B-Value 0.97 1.0

0 5 10 15 20 Measured Specific Gravity 1.62 1.62
VERTICAL STRAIN, % Liquid Limit 282 282

Plastic Limit 226 226

Project: Westgate LF

n0
,...-- ,...--, , , ,

Location: S Weymouth, MA , , , ,
, , , ,
, , , ,

eoTestin~
Project No.: GTX-9089 , , , ,

, , , ,

Boring No.: WGL-SO-SB
, , , ,

express , , , ,
, , , ,

a subsidiary of Geowmp Co,?oratjo Sample Type: tube --- ---
Description: Wet, dark brown peat

Remarks: System S

Phase calculations based on start and end of test.
Wed, 08-JUL-2009 09:11:04

* Saturation is set to 100% for phase calculations.



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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Mox. Obliquity

e' 0.803 psi

¢' 39.4

ton ¢' = 0.82

/

o 60
p', psi

Sample No. Test No. Oepth Tested By Test Date Checked By Check Date Test File

C9 108-0911 CU-2-1 --- md 07/01/09 jdt 9089-CU-2-1 n.dot

6 108-0911 CU-2-2 --- md 07/01/09 jdt 9089-CU-2-2n.dot

OeoTestin~ Project: Westgate LF Location: S Weymouth. MA Project No.: GTX-9089

Boring No.: WGL-SO-SB Sample Type: tubeexpress
8 subsidiary of Geocomp Corpofatio Description: Wet, dark brown peot

Remarks: System S

Wed. OB-JUL-2009 09:11 :31





CONSOLIDATION TEST DATA
SUMMARY REPORT
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Project: Westgate LF Location: S Weymouth MA Project No.: GTX-9089

Boring No.: WGL-SO-SB Tested By: md Checked By: jdt

~eoTestin~
Sample No.: 103-0608 Test Oate: 06/29/09 Depth: ---

Test No.: C-2 Somple Type: tube Elevation: ---express
a subsidiary of Geocomp CD'P"'~lio Description: Wet, dark brown peat

Remarks: System G

fue, 07-JUL-2009 14:25:59



CONSOLIDATION TEST DATA
SUMMARY REPORT
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Before Test After Test

Overburden Pressure: --- Water Content, % 124.31 52.43

Preconsolidation Pressure: --- Dry Unit Weight, pcf 36.93 64.31

Compression Index: --- Saturation, % 99.93 gg.gg

Diameter: 2.5 in Height: 1 in Void Ratio 2.79 1.17

LL: 396 IPL: 266 PI: 130 IGS: 2.24

Project: Westgate LF Location: S Weymouth MA Project No.: GTX-90S9

Boring No.: WGL-SO-58 Tested By: md Checked By: jdt

GeoTestin~Sample No.: 103-060S Test Dote: 06/29/09 Oepth: ---

Test No.: C-2 Somple Type: tube Elevation: ---express
J ~ul>$ldiary of G"o~mnpCorpormio, Description: Wet, dark brown peat

Remarks: System G

Tue, 07-JUL-2009 14:25:59



project: westgate LF
Boring No.: WGL-SO-SB
Sample No.: 103-0608
Test No.: C-2

Soil Description: Wet, dark brown peat
Remarks: System G

Measured Specific Gravity: 2.24
Initial void Ratio: 2.79
Final Void Ratio: 1.17

CONSOLIDATION TEST DATA

Location: S Weymouth MA
Tested By: md
Test Date: 06/29/09
Sample Type: tube

Liquid Limit: 396
Plastic Limit: 266
Plasticity Index: 130

Before Consolidation
Trimmings Specimen+Ring

Project No.: GTX-9089
Checked By: jdt
Depth: ---
Elevation: ---

Initial Height: 1.00 in
Specimen Diameter: 2.50 in

After Consolidation
Specimen+Ring Trimmings

Container ID

Wt. Container + Wet Soil, gm
Wt. Container + Dry Soil, gm
Wt. Container, gm
Wt. Dry Soil, gm
Water Content, %
Void Ratio
Degree of saturation, %
Dry Unit weight, pcf

62444

143.91
74.9
8.09

66.81
103.29

RING

323.51
264.36
216.77
47.586
124.31

2.79
99.93

36.931

289.31
264.36
216.77
47.586
52.43

1.17
99.99

64.306

4069

85.46
58.95

8.39
50.56
52.43



CONSOLIDATION TEST DATA

Project: Westgate LF Location: S weymouth MA project No.: GTX-9089
Boring No.: WGL-SO-SB Tested By: md Checked By: jdt
Sample No.: 103-0608 Test Date: 06/29/09 Depth: ---
Test No.: C-2 Sample Type: tube Elevation: ---

Soil Description: Wet, dark brown peat
Remarks: System G

Applied Final Void Strain T50 Fitting Coefficient of Consolidation
Stress Displacement Ratio at End Sq. Rt. Log Sq.Rt. Log Ave.

tsf in % min min in"'2/sec in"'2/sec in"2/sec

1 0.125 0.04175 2.628 4.17 1.9 1.1 4.23e-004 6.93e-004 5.25e-004
2 0.25 0.09021 2.445 9.02 6.5 3.9 1.10e-004 1.82e-004 1.37e-004
3 0.5 0.1688 2.147 16.88 12.7 7.9 4.91e-005 7.90e-005 6.06e-005
4 1 0.27 1.764 27.00 15.1 14.1 3.31e-00S 3.SSe-005 3.42e-005
5 2 0.3623 1. 415 36.23 17.8 19.5 2.16e-005 1.97e-005 2.06e-005
6 4 0.4444 1.104 44.44 15.7 15.6 1.86e-005 1.87e-005 1.87e-005
7 8 0.51 0.855 51. 00 12.9 11. 6 1.74e-005 1.94e-005 1.84e-005
8 2 0.4916 0.925 49.16 6.1 5.6 3.38e-005 3.64e-005 3.50e-005
9 0.5 0.4637 1. 031 46.37 43.3 61. 8 5.18e-006 3.63e-006 4.27e-006

10 0.125 0.4257 1.175 42.57 290.3 0.0 8.73e-007 O.OOe+OOO 8.73e-007



CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 1 of 10

Stress: 0.125 tsf
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Project: Westgate LF Location: S Weymouth MA Project No.: GTX-9089

Boring No.: WGL-SO-SB Tested By: md Checked By: jdt

eoTestin: Sample No.' 103-0608 Test Oote: 06/29/09 Oepth: ---

Test No.: C-2 Sample Type: tube Elevation: - --express
"subsidinrv of Gcocomp CorporatiOl Description: Wet, dark brown peat

Remarks: System G

Tue, 07-JUL-2009 14:26:00



CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 2 of 10

Stress: 0.25 tsf
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Project: Westgate LF Location: S Weymouth MA Project No.: GTX-9089

Boring No.: WGL-SO-SB Tested By: md Checked By: jdt

eoTestin!ci Sample No.: 103-0608 Test Date: 06/29/09 Depth: ---

Test No.: C-2 Sample Type: tube Elevation: ---express
a subsi<.hury of GAo~omp CoopowtiO, Description: Wet, dark brown peat

Remarks: System G
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 3 of 10

Stress: 0.5 tsf
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Project: Westgate LF Location: S Weymouth MA Project No.: GTX-9089

Boring No,: WGL-SO-SB Tested By: md Checked By: jdt

eoTestin~
Sample No.: 103-0608 Test Dote: 06/29/09 Oepth: ---

Test No.: C-2 Sample Type: tube Elevation: ---express
J sul>si<.liary 01 Geocomp CorpO"'lio Description: Wet, dark brown peat

Remorks: System G
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Constant Load

Stress:

CONSOLIDATION TEST DATA
TIME CURVES

Step: 4 of 10
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 5 of 10

Stress: 2. tsf
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 6 of 10
Stress: 4. tsf

30

,,
,

'-,
, ,
,
,
,
,

1000

,
-, ..

,
, ,
, ,
, , ,

-I - -' -- ,
, , ,

,

25

100

,
,
,
,

., -

10
TIME, min

,
,
,

- - - - t
,
,
,
,
,

10 15 20
SQUARE ROOT of TIME, min

,
,
,

I I I I I I
__ -.J ,_ I- L I-.-.J L __

I I I I I I I

I I I I I I I I

I I I I 1'1 I I I

I I I I 'I I I III I

I I I I I I I I I III I

I I I I I', I I I I I II I
I r"ifl'-,----r-- ,. ,,111- ,,-'1----
I I I I I', I I I I I II I I II

I I I I I', I I I I I II I I II

I I I I II I I I I I ,I I I II

I I I I II I I I I I II I I II

I I I I I II I I I I I I II I I II

-I - -j -1- t- 1- -'-1 - - - - I- - -,- -1- ~ -I -I j t- -- -j -1-," - -I t-
I I I I II I I I I I I I I I I I

I I II I I I I I I I I

I I 'I I I I I I I I
I I II I I I I I I I
I I II I I I I I I I I I I I 'I

_'_1-'. l'_I -'- ' '_1-' l L_'_'_'_I_'-l , _
I I I I I I I I I I , I I 'I I,

" ' I I I , ,I I I 'I
" ' I I I I , ,I I I II
I I I I ' ,I I I II

I I I I " I I I, I '
I, I , I ,I I " 1 I, I, 'I'

T - 1- r ,..,- - - - - r - - 1- -,- T ..., --, - T ,- - - - ~ - - t- - :- , -,-,-, ..., ., - - - -,- - l - t-

I I 'I " I I ' , 'I " , ',I, ,
I I I I ' I' I I I ,I, I
,I I I 'I I I I, I
,I I I 'I I I I, I

I I I 'I I I I, I

,
,
,.,.
,
,

5

, , ,

I I I I

I I I I

I I I I
..•. I. _ L __ 1_1.1 .. L _

I I I I I I

I I I I
, , ,

, ,
, ,
, ,,. ,
, ,
, ,

I I, I

I I II

I I I I II
1- -I - "-I-I 1 j

I I I I II

I I I I ,I

I I I II
I I I I II
I I I I I II

_,_ L_.!-_I_'_L_IJ.
I I I I I ,I

I I I I I ,I

I I I I ,I

I I I I ,I
I I I ,I

I I I I I'

"' -'~I-'-l -
, "

, "

, "

, "

, "

__________________ c ~~,~___~~

, ,
, ,
, ,
, ,

, , ,
J L ~

, ,
, ,
, ,
, ,
, ,
, ,

- - - - - - - ~ - - - - -,- - - - - - - - - - - - T - - - - - - - - - ---
, ,
, ,
, ,
, ,

, ,
-t - J.. .- 1 _

, ,

,

0.1

36

38

40

~

z
42<'a::e-

(f)

44

46

48

0.01

36

38

40

~

Z
42<'a::

e-
(f)

44

46

48
0

Project: Westgate LF Location: S Weymouth MA Project No.: GTX-9089

Baring No.: WGL-SO-SB Tested By: md Checked By: jdt

GeoTestinn Sample No.: 103-0608 Test Date: 06/29/09 Depth: ---

express - Test No.: C-2 Sample Type: tube Elevation: ---

<I subsi'Jiary of Geocorllil C"'PU'Alio, Description: Wet, dark brown peat

Remarks: System G

rue. 07-JUL-2009 14:26:05



CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 7 of 10
Stress: 8, tsf
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 8 of 10

Stress: 2. tsf
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 9 of 10

Stress: 0.5 tsf
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 10 of 10
Stress: 0.125 tsf
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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Boring No.: WGL-SO-SB Tested By: njh Checked By: jdt

GeoTestin'" Somple No.: 108-0911 Test Date: 06/25/09 Depth: ---

express - Test No.: C-l Somple Type: tube Elevation; ---

n subsidiary of Geocomp Corporatio Description: Wet, dark brown peat

Remarks: System 0
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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Before Test After Test

Overburden Pressure: --- Water Content, % 345.13 161.02

Preconsolidation Pressure: --- Dry Unit Weight, pcf 13.07 28.03

Compression Index: --- Saturation, % 82.98 100.00

Diameter: 1.9 in Height: 1.1 in Void Ratio 6.74 2.61

LL: 282 IPL: 226 PI: 56 IGS: 1.62

Project: Westgate LF Location: S Weymouth, MA Project No.: GTX-9089

Boring Na.: WGL-SO-SB Tested By: njh Checked By: jdt

GeoTestin'" Sample Na.: 10B-0911 Test Date: 06/25/09 Depth: ---

express - Test No.: C-1 Sample Type: tube Elevation: ---

"subsidiary of Geocomp CorporatiOi Description: Wet. dark brown peat

Remarks: System 0

Wed, 08-JUL-2009 09:13:16



project: Westgate LF
Boring No.: WGL-SO-SB
Sample No.: 108-0911
Test No.: C-l

Soil Description: wet, dark brown peat
Remarks: System 0

Measured Specific Gravity: 1.62
Initial Void Ratio: 6.74
Final void Ratio: 2.61

CONSOLIDATION TEST DATA

Location: S Weymouth, MA
Tested By: njh
Test Date: 06/25/09
sample Type: tube

Liquid Limit: 282
Plastic Limit: 226
Plasticity Index: 56

Before Consolidation
Trimmings Specimen+Ring

Project No.; GTX-9089
Checked By: jdt
Depth: ---
Elevation: ---

Initial Height: 1.10 in
Specimen Diameter: 1.90 in

After Consolidation
Specimen+Ring Trimmings

Container ID

Wt. Container + Wet Soil, gm
Wt. Container + Dry Soil, gm
Wt. Container, gm
Wt. Dry Soil, gm
Water Content, %
void Ratio
Degree of Saturation, %
Dry Unit weight, pcf

3640

107.5
33.04
8.23

24.81
300.12

RING

368.43
331. 5
320.8

10.7
345.13

6.74
82.98
13.07

348.73
331. 5
320.8
10.7

161.02
2.61

100.00
28.026

3865

37.35
19.38

8.22
11.16

161.02



Project: westgate LF
Boring No.: WGL-SO-SB
Sample No.: 108-0911
Test No.: C-1

CONSOLIDATION TEST DATA

Location: S Weymouth, MA
Tested By: njh
Test Date: 06/25/09
Sample Type: tube

Project No.: GTX-9089
Checked By: j dt
Depth: ---
Elevation: ---

Soil Description: Wet, dark brown peat
Remarks: System 0

Applied Final Void Strain T50 Fitting Coefficient of Consolidation
Stress Displacement Ratio at End Sq.Rt. Log Sq.Rt. Log Ave.

tsf in % min min ft .... 2/sec ft .... 2/sec ft .... 2/sec

1 0.125 0 .04297 6.435 3.91 0.2 0.2 2.70e-005 3.86e-005 3.18e-005
2 0.25 0.08861 6.114 8.06 6.6 0.0 9.31e-007 O.OOe+OOO 9.31e-007
3 0.5 0.1721 5.527 15.65 8.6 0.0 6.21e-007 O.OOe+OOO 6.21e-007
4 1 0.2921 4.683 26.56 6.3 1.3 6.83e-007 3.33e-006 1.13e-006
5 2 0.4188 3.792 38.07 4.4 1.4 7.17e-007 2.24e-006 1.0ge-006
6 4 0.5454 2.901 49.58 6.4 2.1 3.42e-007 1.02e-006 5.12e-007
7 8 0.6491 2.172 59.01 6.5 2.8 2.21e-007 5.13e-007 3.0ge-007
8 2 0.6318 2.293 57.44 2.7 0.0 4.3ge-007 O.OOe+OOO 4.3ge-007
9 0.5 0.6091 2.453 55.37 39.8 0.0 3.30e-008 O.OOe+OOO 3.30e-008

10 0.125 0.587 2.609 53.36 120.9 0.0 1.1ge-008 O.OOe+OOO 1.1ge-008



CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 1 of 10
Stress: 0.125 tsf
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Project: Westgate LF Location: S Weymouth, MA Project No.: GTX-9089

Boring No.: WGL-SO-SB Tested By: njh Checked By: jdt

eoTestin~
Sample No.: 108-0911 Test Date: 06/25/09 Depth: ---

Test No.: C-1 Sample Type: tube Elevation: ---express
a subsirlisry af Gcacamp Corporalia Description: Wet. dark brown peat

Remarks: System 0

Wed, 08-JUL-2009 09:1J:38



CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 2 af 10

Stress: 0.25 tsf
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GeoTestin~Somple No.: 108-0911 Test Date: 06/25/09 Depth: ---

Test No.: C-l Sample Type: tube Elevation: ---express
"subsidiary of Geoeornp Corporal;" Description: Wet. dark brown peat

Remarks: System 0
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CONSOLIDATION TEST DATA
TIME CURVES

Constont Load Step: 3 of 10

Stress: 0.5 tsf
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Project: Westgate LF Location: S Weymouth, MA Project No.: GTX-9089

Borin9 No.: WGL-SO-SB Tested By: njh Checked By: jdt

eoTestin~
Sample No.: 108-0911 Test Oate: 06/25/09 Oepth: ---

Test No.: C-1 Sample Type: tube Elevation: ---express
a subsidiary of Geocomp Corporalio Description: Wet. dark brown peat

Remarks: System 0
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 4 of 10

Stress: 1. tsf
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Project: Westgate LF Location: S Weymouth, MA Project No.: GTX-9089

Boring No.: WGL-SO-SB Tested By: njh Checked By: jdt

eoTestin~
Sample No.: 108-0911 Test Date: 06/25/09 Depth: ---

Test No.: C-1 Sample Type: tube Elevation: ---express
II subsidiary of Geocomr> Corporatio Description: Wet, dark brown peat

Remarks: System 0

Wed, 08-JUL-2009 09:14:13



CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 5 of 10
Stress: 2. tsf
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Test No.: C-1 Sample Type: tube Elevation: ---express
a subsidiary of Geocomp Corporatio Description: Wet, dark brown peat

Remarks: System 0
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 6 of 10

Stress: 4. tsf
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Project: Westgate LF Location: S Weymouth, MA Project No.: GTX-9089

Boring No.: WGL-SO-SB Tested By: njh Checked By: jdt
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CONSOLIDATION TEST DATA
TIME CURVES
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Stress: 8. tsf
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 8 of 10
Stress: 2. tsf
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 9 of 10
Stress: 0.5 tsf
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CONSOLIDATION TEST DATA
TIME CURVES

Constant Load Step: 10 of 10
Stress: 0.125 tsf
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APPENDIX I 
SITE SPECIFIC PROJECT ACTION LIMITS AND REMEDIAL GOALS 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
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APPENDIX I-1 
SEDIMENT PROJECT ACTION LIMITS 

SITE SPECIFIC PROJECT ACTION LIMITS AND REMEDIAL GOALS 
SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 

PRE-REMEDIAL DESIGN INVESTIGATION 
CTO 407 



I-1
SEDIMENT FIXED LABORATORY PARAMETERS

 WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 4

Chemical1 Method
Project Action 
Level2 (mg/Kg)

  PQL3                  

(mg/Kg)
Fixed Laboratory4 

QL (mg/Kg)
Volatile Organic Compounds 
1,1,1-Trichloroethane SW846 8260B -- 0.010 0.005
1,1,2,2-Tetrachloroethane SW846 8260B -- 0.010 0.005
1,1,2-Trichloroethane SW846 8260B -- 0.010 0.005
1,1-Dichloroethane SW846 8260B -- 0.010 0.005
1,1-Dichloroethene SW846 8260B -- 0.010 0.005
1,2,4-Trichlorobenzene SW846 8260B -- 0.010 0.005
1,2-Dibromo-3-chloropropane (DBCP) SW846 8260B -- 0.010 0.010
1,2-Dibromoethane (EDB) SW846 8260B -- 0.010 0.005
1,2-Dichlorobenzene SW846 8260B -- 0.010 0.005
1,2-Dichloroethane SW846 8260B -- 0.010 0.005
1,2-Dichloropropane SW846 8260B -- 0.010 0.005
1,3-Dichlorobenzene SW846 8260B -- 0.010 0.005
1,4-Dichlorobenzene SW846 8260B -- 0.010 0.005
2-Butanone SW846 8260B -- 0.025 0.025
2-Hexanone SW846 8260B -- 0.025 0.025
4-Methyl-2-pentanone SW846 8260B -- 0.025 0.025
Acetone SW846 8260B -- 0.025 0.025
Benzene SW846 8260B -- 0.010 0.005
Bromodichloromethane SW846 8260B -- 0.010 0.005
Bromoform SW846 8260B -- 0.010 0.005
Bromomethane SW846 8260B -- 0.010 0.010
Carbon disulfide SW846 8260B -- 0.010 0.005
Carbon tetrachloride SW846 8260B -- 0.010 0.005
Chlorobenzene SW846 8260B -- 0.010 0.005
Chloroethane SW846 8260B -- 0.010 0.010
Chloroform SW846 8260B -- 0.010 0.005
Chloromethane SW846 8260B -- 0.010 0.010
cis-1,2-Dichloroethene SW846 8260B -- 0.010 0.005
cis-1,3-Dichloropropene SW846 8260B -- 0.010 0.005
Cyclohexane SW846 8260B -- 0.010 0.005
Dibromochloromethane SW846 8260B -- 0.010 0.005
Dichlorodifluoromethane SW846 8260B -- 0.010 0.010
Ethylbenzene SW846 8260B -- 0.010 0.005
Isopropylbenzene SW846 8260B -- 0.010 0.005
Methyl acetate SW846 8260B -- 0.010 0.005
Methylcyclohexane SW846 8260B -- 0.010 0.005
Methylene chloride SW846 8260B -- 0.025 0.025
Methyl-tert-butyl ether SW846 8260B -- 0.010 0.005
Styrene SW846 8260B -- 0.010 0.005
Tetrachloroethene SW846 8260B -- 0.010 0.005
Toluene SW846 8260B -- 0.010 0.005
trans-1,2-Dichloroethene SW846 8260B -- 0.010 0.005
trans-1,3-Dichloropropene SW846 8260B -- 0.010 0.005
Trichloroethene SW846 8260B -- 0.010 0.005
Trichlorofluoromethane SW846 8260B -- 0.010 0.010
Vinyl chloride SW846 8260B -- 0.010 0.010
Xylenes (total) SW846 8260B -- 0.015 0.015
Semivolatile Organic Compounds 
1,4-Dioxane SW846 8270C -- 0.33 0.33
1,1'-Biphenyl SW846 8270C -- 0.33 0.33
2,2'-Oxybis(1-chloropropane) SW846 8270C -- 0.33 0.33
2,4,5-Trichlorophenol SW846 8270C -- 0.83 0.82
2,4,6-Trichlorophenol SW846 8270C -- 0.33 0.33



I-1
SEDIMENT FIXED LABORATORY PARAMETERS

 WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 4

Chemical1 Method
Project Action 
Level2 (mg/Kg)

  PQL3                  

(mg/Kg)
Fixed Laboratory4 

QL (mg/Kg)
Semivolatile Organic Compounds (cont.)
2,4-Dichlorophenol SW846 8270C -- 0.33 0.33
2,4-Dimethylphenol SW846 8270C -- 0.33 0.33
2,4-Dinitrophenol SW846 8270C -- 0.83 0.82
2,4-Dinitrotoluene SW846 8270C -- 0.33 0.33
2,6-Dinitrotoluene SW846 8270C -- 0.33 0.33
2-Chloronaphthalene SW846 8270C -- 0.33 0.33
2-Chlorophenol SW846 8270C -- 0.33 0.33
2-Methylphenol (o-Cresol) SW846 8270C -- 0.33 0.33
2-Nitroaniline SW846 8270C -- 0.83 0.82
2-Nitrophenol SW846 8270C -- 0.33 0.33
3,3'-Dichlorobenzidine SW846 8270C -- 0.33 0.33
3-Nitroaniline SW846 8270C -- 0.83 0.82
4,6-Dinitro-2-methylphenol SW846 8270C -- 0.83 0.82
4-Bromophenyl phenyl ether SW846 8270C -- 0.33 0.33
4-Chloro-3-methyl phenol SW846 8270C -- 0.33 0.33
4-Chloroanaline SW846 8270C -- 0.33 0.33
4-Chlorophenyl phenyl ether SW846 8270C -- 0.33 0.33
4-Methylphenol (p-Cresol) SW846 8270C -- 0.33 0.33
4-Nitroaniline SW846 8270C -- 0.83 0.82
4-Nitrophenol SW846 8270C -- 0.83 0.82
Acetophenone SW846 8270C -- 0.33 0.33
Atrazine SW846 8270C -- 0.33 0.33
Benzaldehyde SW846 8270C -- 0.33 0.33
bis(2-Chloroethoxy)methane SW846 8270C -- 0.33 0.33
bis(2-Chloroethyl)ether SW846 8270C -- 0.33 0.33
bis(2-Ethylhexyl)phthalate SW846 8270C -- 0.33 0.33
Butyl benzyl phthalate SW846 8270C -- 0.33 0.33
Caprolactam SW846 8270C -- 0.33 0.33
Carbazole SW846 8270C -- 0.33 0.33
Dibenzofuran SW846 8270C -- 0.33 0.33
Diethyl phthalate SW846 8270C -- 0.33 0.33
Dimethyl phthalate SW846 8270C -- 0.33 0.33
Di-n-Butyl phthalate SW846 8270C -- 0.33 0.33
Di-n-Octyl phthalate SW846 8270C -- 0.33 0.33
Hexachlorobenzene SW846 8270C -- 0.33 0.33
Hexachlorobutadiene SW846 8270C -- 0.33 0.33
Hexachlorocyclopentadiene SW846 8270C -- 0.33 0.33
Hexachloroethane SW846 8270C -- 0.33 0.33
Isophorone SW846 8270C -- 0.33 0.33
Nitrobenzene SW846 8270C -- 0.33 0.33
N-Nitrosodi-n-propylamine SW846 8270C -- 0.33 0.33
N-Nitrosodiphenylamine SW846 8270C -- 0.33 0.33
Pentachlorophenol SW846 8270C -- 0.83 0.82
Phenol SW846 8270C -- 0.33 0.33
Polyaromatic Hydrocarbons
2-Methylnaphthalene SW846 8270C SIM -- 0.02 0.02
Acenaphthene SW846 8270C SIM -- 0.02 0.02
Acenaphthylene SW846 8270C SIM -- 0.02 0.02
Anthracene SW846 8270C SIM 0.057 0.02 0.02
Benzo(a)anthracene SW846 8270C SIM 0.110 0.02 0.02
Benzo(a)pyrene SW846 8270C SIM 0.150 0.02 0.02
Benzo(b)fluoranthene SW846 8270C SIM -- 0.02 0.02



I-1
SEDIMENT FIXED LABORATORY PARAMETERS

 WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 OF 4

Chemical1 Method
Project Action 
Level2 (mg/Kg)

  PQL3                  

(mg/Kg)
Fixed Laboratory4 

QL (mg/Kg)
Polyaromatic Hydrocarbons (cont.)
Benzo(g,h,i)perylene SW846 8270C SIM -- 0.02 0.02
Benzo(k)fluoranthene SW846 8270C SIM -- 0.02 0.02
Chrysene SW846 8270C SIM 0.170 0.02 0.02
Dibenzo(a,h)anthracene SW846 8270C SIM 0.033 0.02 0.02
Fluoranthene SW846 8270C SIM 0.420 0.02 0.02
Fluorene SW846 8270C SIM 0.077 0.02 0.02
Indeno(1,2,3-c,d)pyrene SW846 8270C -- 0.33 0.33
Naphthalene SW846 8270C SIM 0.180 0.02 0.02
Phenanthrene SW846 8270C SIM 0.200 0.02 0.02
Pyrene SW846 8270C SIM 0.200 0.02 0.02
Metals
Aluminum SW846 6010B -- 20 30
Antimony SW846 6010B -- 6 0.8
Arsenic SW846 6010B 33 1 0.8
Barium SW846 6010B -- 20 0.5
Beryllium SW846 6010B -- 0.5 0.5
Cadmium SW846 6010B 5.0 0.5 1.0
Calcium SW846 6010B -- 500 5.0
Chromium SW846 6010B 110 1 1.5
Cobalt SW846 6010B -- 5 3.0
Copper SW846 6010B 150 2.5 2.5
Iron SW846 6010B -- 10 10
Lead SW846 6010B 130 1 0.5
Magnesium SW846 6010B -- 500 5
Manganese SW846 6010B -- 1.5 0.5
Mercury SW846 6010B 0.18 0.1 0.04
Nickel SW846 6010B 49 4 4.0
Potassium SW846 6010B -- 500 100
Selenium SW846 6010B -- 3.5 1.0
Silver SW846 6010B -- 1 1.5
Sodium SW846 6010B -- 500 100
Thallium SW846 6010B -- 2.5 1.5
Vanadium SW846 6010B -- 5 2.5
Zinc SW846 6010B 460 6 2.5
Pesticides
4,4’ DDE SW846 8081A 0.0032(a) 0.0017 0.00066
4,4’-DDD SW846 8081A 0.0049(b) 0.0017 0.00066
4,4’-DDT SW846 8081A 0.0042(c) 0.0017 0.00066
Aldrin SW846 8081A -- 0.0009 0.00034
alpha-BHC SW846 8081A -- 0.0009 0.00034
alpha-Chlordane SW846 8081A 0.0032(d) 0.0009 0.00034
beta-BHC SW846 8081A -- 0.0009 0.00034
delta-BHC SW846 8081A -- 0.0009 0.00034
Dieldrin SW846 8081A 0.0019 0.0017 0.00066
Endosulfan I SW846 8081A -- 0.0009 0.00034
Endosulfan II SW846 8081A -- 0.0017 0.00066
Endosulfan sulfate SW846 8081A -- 0.0017 0.00066
Endrin SW846 8081A 0.0022 0.0017 0.00066
Endrin aldehyde SW846 8081A 0.0022(e) 0.0017 0.00066
Endrin ketone SW846 8081A 0.0022(e) 0.0017 0.00066
gamma-BHC (Lindane) SW846 8081A 0.0024 0.0009 0.00034
gamma-Chlordane SW846 8081A 0.00324(d) 0.0009 0.00034
Heptachlor SW846 8081A -- 0.0009 0.00034
Heptachlor epoxide SW846 8081A 0.0025 0.0009 0.0003



I-1
SEDIMENT FIXED LABORATORY PARAMETERS

 WEST GATE LANDFILL
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 OF 4

Chemical1 Method
Project Action 
Level2 (mg/Kg)

  PQL3                  

(mg/Kg)
Fixed Laboratory4 

QL (mg/Kg)
Pesticides (cont.)
Methoxychlor SW846 8081A -- 0.0085 0.0034
Toxaphene SW846 8081A -- 0.0850 0.0066
PCB
Aroclor-1016 SW846 8082 0.060(f) 0.0330 0.0170
Aroclor-1221 SW846 8082 0.060(f) 0.0330 0.0170
Aroclor-1232 SW846 8082 0.060(f) 0.0330 0.0170
Aroclor-1242 SW846 8082 0.060(f) 0.0330 0.0170
Aroclor-1248 SW846 8082 0.060(f) 0.0330 0.0170
Aroclor-1254 SW846 8082 0.060(f) 0.0330 0.0170
Aroclor-1260 SW846 8082 0.060(f) 0.0330 0.0170
Total Polychlorinated Biphenyls SW846 8082 0.060 0.0330 0.0170
Dioxins and Furans
1,2,3,4,6,7,8,9-OCDD SW846 8290 -- 0.000010 0.000010
1,2,3,4,6,7,8,9-OCDF SW846 8290 -- 0.000010 0.000010
1,2,3,4,6,7,8-HPCDD SW846 8290 -- 0.000005 0.000005
1,2,3,4,6,7,8-HPCDF SW846 8290 -- 0.000005 0.000005
1,2,3,4,7,8,9-HPCDF SW846 8290 -- 0.000005 0.000005
1,2,3,4,7,8-HXCDD SW846 8290 -- 0.000005 0.000005
1,2,3,4,7,8-HXCDF SW846 8290 -- 0.000005 0.000005
1,2,3,6,7,8-HXCDD SW846 8290 -- 0.000005 0.000005
1,2,3,6,7,8-HXCDF SW846 8290 -- 0.000005 0.000005
1,2,3,7,8,9-HXCDD SW846 8290 -- 0.000005 0.000005
1,2,3,7,8,9-HXCDF SW846 8290 -- 0.000005 0.000005
1,2,3,7,8-PECDD SW846 8290 -- 0.000005 0.000005
1,2,3,7,8-PECDF SW846 8290 -- 0.000005 0.000005
2,3,4,6,7,8-HXCDF SW846 8290 -- 0.000005 0.000005
2,3,4,7,8-PECDF SW846 8290 -- 0.000005 0.000005
2,3,7,8-TCDD SW846 8290 -- 0.000001 0.000001
2,3,7,8-TCDF SW846 8290 -- 0.000001 0.000001
TOTAL HPCDD SW846 8290 -- 0.000005 0.000005
TOTAL HPCDF SW846 8290 -- 0.000005 0.000005
TOTAL HXCDD SW846 8290 -- 0.000005 0.000005
TOTAL HXCDF SW846 8290 -- 0.000005 0.000005
TOTAL PECDD SW846 8290 -- 0.000005 0.000005
TOTAL PECDF SW846 8290 -- 0.000005 0.000005
TOTAL TCDD SW846 8290 -- 0.000001 0.000001
TOTAL TCDF SW846 8290 -- 0.000001 0.000001
Notes:

-- - not available
QL - Quantitation limit
mg/Kg - milligrams per kilogram                                          

(a)  The project action level is the TEC for Sum DDE. (e)  The project action level is the TEC for Endrin.
(b)  The project action level is the TEC for Sum DDD. (f)  The project action level is the TEC for total PCBs.

(d)  The project action level is the TEC for Chlordane.

Method References:

(c)  The project action level is the TEC for Sum DDT.

SW846 - Test Methods for Evaluating Solid Wastes.  EPA Office of Solid Waste.  Third Edition, including all promulgated 
revisions.

2. The project action levels presented for organics and mercury are the consensus-based threshold effect concentrations (TECs) (MacDonald, et al., 2000).  
The project action levels presented for metals other than mercury are the probable effects concentrations (PECs) developed by the same researchers.  
These values were all adopted by the Massachusetts Department of Environmental Protection for freshwater sediment screening for risk to benthic 
organisms.   TECs and PECs are only available for those analytes listed.  Project action levels were not defined for those analytes for which TECs and 
PECs are not available.

1. There are no chemicals of concern identified for sediment in the feasibility study report (TtNUS, 2003).

3. The Project Quantitation Limit (PQL) is selected to meet the project data quality objectives.  The PQL is set at a concentration at least three to ten times 
lower than the project action level, if achievable by available analytical methods and laboratories.  If a project action level is not available, the PQL is set at 
the lowest QL achievable by the laboratory using the most sensitive EPA method commercially available.

4. SGS Environmental Services for dioxins and furans; Katahdin Analytical Services for all other analyses.  Laboratory-specific method detection limits 
(MDLs) must be provided.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX I-2 
SOIL PROJECT ACTION LIMITS 

SITE SPECIFIC PROJECT ACTION LIMITS AND REMEDIAL GOALS 
SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 

PRE-REMEDIAL DESIGN INVESTIGATION 
CTO 407 



I-2

SOIL FIXED LABORATORY PARAMETERS
WEST GATE LANDFILL

NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

Chemical Method
Project Action 
Level1 (mg/Kg) PQL2 (mg/Kg)

Katahdin 
Analytical 

Services QL 
(mg/Kg)

PCB
Aroclor-1016 SW846 8082 0.669(a) 0.0330 0.0170
Aroclor-1221 SW846 8082 0.669(a) 0.0330 0.0170
Aroclor-1232 SW846 8082 0.669(a) 0.0330 0.0170
Aroclor-1242 SW846 8082 0.669(a) 0.0330 0.0170
Aroclor-1248 SW846 8082 0.669(a) 0.0330 0.0170
Aroclor-1254 SW846 8082 0.669(a) 0.0330 0.0170
Aroclor-1260 SW846 8082 0.669(a) 0.0330 0.0170
Total Polychlorinated Biphenyls* SW846 8082 0.669 0.0330 0.1020

NOTES:
* - Site contaminant of concern

mg/Kg - milligrams per kilogram             
PCBs - polychlorinated biphenyls

Method References:

1. The project action level is the Site Preliminary Remediation Goal (PRG) for total PCBs, which is the proposed PRG selected in 
the FS (TtNUS, 2003).   PRGs were not developed for the individual PCB mixtures.

2. The Project Quantitation Limit (PQL) is selected to meet the project data quality objectives.  The PQL is set at a concentration 
at least three to ten times lower than the project action level, if achievable by available analytical methods and laboratories.

●  SW846 - Test Methods for Evaluating Solid Wastes.  EPA Office of Solid Waste.  Third Edition, including all promulgated 
revisions.

(a)  Project action level is the Site PRG for total PCBs.
3. Laboratory-specific method detection limits (MDLs) must be provided.
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Chemical Method 
MADEP 
MMCL 
(µg/L) 

MCL 
(µg/L) 

Site 
PRG1 
(µg/L) 

Project 
Action 
Level2 
(µg/L) 

PQL3 
(µg/L) 

Katahdin 
Analytical 
Services 
QL (µg/L) 

Volatile Organic Compounds        
1,1,1-Trichloroethane SW846 8260B 200 200 -- 200 1 1 
1,1,2,2-Tetrachloroethane SW846 8260B -- -- -- -- 1 1 
1,1,2-Trichloroethane SW846 8260B 5 5 -- 5 1 1 
1,1-Dichloroethane SW846 8260B -- -- -- -- 1 1 
1,1-Dichloroethene SW846 8260B 7 7 -- 7 1 1 
1,2,4-Trichlorobenzene SW846 8260B 70 70 -- 70 1 1 
1,2-Dichlorobenzene SW846 8260B 600 600 -- 600 1 1 
1,2 Dibromoethane (EDB) EPA/600/R-95-131 504.1 0.02 0.02 -- 0.02 0.02 0.05 
1,2-Dibromo-3-chloropropane (DBCP) EPA/600/R-95-131 504.1 0.2 0.2 -- 0.2 0.02 0.05 
1,2-Dichloroethane SW846 8260B 5 5 -- 5 1 1 
1,2-Dichloropropane SW846 8260B 5 5 -- 5 1 1 
1,3-Dichlorobenzene SW846 8260B -- -- -- -- 1 1 
1,4-Dichlorobenzene SW846 8260B 5 75 -- 5 1 1 
2-Butanone SW846 8260B -- -- -- -- 5 5 
2-Hexanone SW846 8260B -- -- -- -- 5 5 
4-Methyl-2-pentanone SW846 8260B -- -- -- -- 5 5 
Acetone SW846 8260B -- -- -- -- 5 5 
Benzene SW846 8260B 5 5 -- 5 1 1 
Bromodichloromethane SW846 8260B -- -- -- -- 1 1 
Bromoform SW846 8260B -- -- -- -- 1 1 
Bromomethane SW846 8260B -- -- -- -- 2 2 
Carbon disulfide SW846 8260B -- -- -- -- 1 1 
Carbon tetrachloride SW846 8260B 5 5 -- 5 1 1 
Chlorobenzene SW846 8260B 100 100 -- 100 1 1 
Chloroethane SW846 8260B -- -- -- -- 2 2 
Chloroform SW846 8260B -- -- -- -- 1 1 
Chloromethane SW846 8260B -- -- -- -- 2 2 
cis-1,2-Dichloroethene SW846 8260B 70 70 -- 70 1 1 
cis-1,3-Dichloropropene SW846 8260B -- -- -- -- 1 1 
Cyclohexane SW846 8260B -- -- -- -- 1 1 
Dibromochloromethane SW846 8260B -- -- -- -- 1 1 
Dichlorodifluoromethane SW846 8260B -- -- -- -- 2 2 
Ethylbenzene SW846 8260B 700 700 -- 700 1 1 
Isopropylbenzene SW846 8260B -- -- -- -- 1 1 
Methyl acetate SW846 8260B -- -- -- -- 1 1 
Methylcyclohexane SW846 8260B -- -- -- -- 1 1 
Methylene chloride SW846 8260B 5 5 -- 5 5 5 
Methyl-tert-butyl ether SW846 8260B -- -- -- -- 2 2 
Styrene SW846 8260B 100 100 -- 100 1 1 
Tetrachloroethene SW846 8260B 5 5 -- 5 1 1 
Toluene SW846 8260B 1,000 1,000 -- 1,000 1 1 
trans-1,2-Dichloroethene SW846 8260B 100 100 -- 100 1 1 
trans-1,3-Dichloropropene SW846 8260B -- -- -- -- 1 1 

Volatile Organic Compounds (cont.)        
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Chemical Method 
MADEP 
MMCL 
(µg/L) 

MCL 
(µg/L) 

Site 
PRG1 
(µg/L) 

Project 
Action 
Level2 
(µg/L) 

PQL3 
(µg/L) 

Katahdin 
Analytical 
Services 
QL (µg/L) 

Trichloroethene SW846 8260B 5 5 -- 5 1 1 
Trichlorofluoromethane SW846 8260B -- -- -- -- 2 2 
Vinyl chloride SW846 8260B 2 2 -- 2 2 2 
Xylenes (total) SW846 8260B 10,000 10,000 -- 10,000 3 3 
Semivolatile Organic Compounds        
1,4-Dioxane* SW846 8270C/SIM -- -- 6 3 2 2 
1,1'-Biphenyl SW846 8270C -- -- -- -- 10 10 
2,2'-Oxybis(1-chloropropane) SW846 8270C -- -- -- -- 25 25 
2,4,5-Trichlorophenol SW846 8270C -- -- -- -- 10 10 
2,4,6-Trichlorophenol SW846 8270C -- -- -- -- 10 10 
2,4-Dichlorophenol SW846 8270C -- -- -- -- 10 10 
2,4-Dimethylphenol SW846 8270C -- -- -- -- 25 25 
2,4-Dinitrophenol SW846 8270C -- -- -- -- 10 10 
2,4-Dinitrotoluene SW846 8270C -- -- -- -- 10 10 
2,6-Dinitrotoluene SW846 8270C -- -- -- -- 10 10 
2-Chloronaphthalene SW846 8270C -- -- -- -- 10 10 
2-Chlorophenol SW846 8270C -- -- -- -- 10 10 
2-Methylphenol (o-Cresol) SW846 8270C -- -- -- -- 25 25 
2-Nitroaniline SW846 8270C -- -- -- -- 10 10 
2-Nitrophenol SW846 8270C -- -- -- -- 10 10 
3,3'-Dichlorobenzidine SW846 8270C -- -- -- -- 25 25 
3-Nitroaniline SW846 8270C -- -- -- -- 25 25 
4,6-Dinitro-2-methylphenol SW846 8270C -- -- -- -- 10 10 
4-Bromophenyl phenyl ether SW846 8270C -- -- -- -- 10 10 
4-Chloro-3-methyl phenol SW846 8270C -- -- -- -- 10 10 
4-Chloroanaline SW846 8270C -- -- -- -- 10 10 
4-Chlorophenyl phenyl ether SW846 8270C -- -- -- -- 10 10 
4-Methylphenol (p-Cresol) SW846 8270C -- -- -- -- 25 25 
4-Nitroaniline SW846 8270C -- -- -- -- 25 25 
4-Nitrophenol SW846 8270C -- -- -- -- 10 10 
Acetophenone SW846 8270C -- -- -- -- 10 10 
Atrazine SW846 8270C/SIM 3 3 -- 3 0.5 0.20 
Benzaldehyde SW846 8270C -- -- -- -- 10 10 
Bis(2-chloroethoxy)methane SW846 8270C -- -- -- -- 10 10 
Bis(2-chloroethyl)ether SW846 8270C -- -- -- -- 10 10 
Bis(2-ethylhexyl)phthalate SW846 8270C -- -- -- -- 10 10 
Butyl benzyl phthalate SW846 8270C -- -- -- -- 10 10 
Caprolactam SW846 8270C -- -- -- -- 10 10 
Carbazole SW846 8270C -- -- -- -- 10 10 
Dibenzofuran SW846 8270C -- -- -- -- 10 10 
Diethyl phthalate SW846 8270C -- -- -- -- 10 10 
Dimethyl phthalate SW846 8270C -- -- -- -- 10 10 
Di-n-butyl phthalate SW846 8270C -- -- -- -- 10 10 

Semivolatile Organic Compounds (continued)       
Di-n-octyl phthalate SW846 8270C -- -- -- -- 10 10 
Hexachlorobenzene* SW846 8270C/SIM 1 1 1 1 0.5 0.2 
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Chemical Method 
MADEP 
MMCL 
(µg/L) 

MCL 
(µg/L) 

Site 
PRG1 
(µg/L) 

Project 
Action 
Level2 
(µg/L) 

PQL3 
(µg/L) 

Katahdin 
Analytical 
Services 
QL (µg/L) 

Hexachlorobutadiene SW846 8270C -- -- -- -- 10 10 
Hexachlorocyclopentadiene SW846 8270C 50 50 -- 50 10 10 
Hexachloroethane SW846 8270C -- -- -- -- 10 10 
Isophorone SW846 8270C -- -- -- -- 10 10 
Nitrobenzene SW846 8270C -- -- -- -- 10 10 
N-Nitrosodi-n-propylamine SW846 8270C -- -- -- -- 10 10 
N-Nitrosodiphenylamine SW846 8270C -- -- -- -- 10 10 
Pentachlorophenol SW846 8270C/SIM 1 1 -- 1 1.0 1.0 
Phenol SW846 8270C -- -- -- -- 10 10 
Polyaromatic Hydrocarbons        
2-Methylnaphthalene SW846 8270C/SIM -- -- -- -- 0.20 0.20 
Acenaphthene SW846 8270C/SIM -- -- -- -- 0.20 0.20 
Acenaphthylene SW846 8270C/SIM -- -- -- -- 0.20 0.20 
Anthracene SW846 8270C/SIM -- -- -- -- 0.20 0.20 

Benzo(a)anthracene* SW846 8270C/SIM -- -- 0.09 0.09 0.1 0.20 
(0.046)4 

Benzo(a)pyrene SW846 8270C/SIM 0.2 0.2 -- 0.2 0.2 0.20 

Benzo(b)fluoranthene* SW846 8270C/SIM -- -- 0.09 0.09 0.1 0.20 
(0.089)4 

Benzo(g,h,i)perylene SW846 8270C/SIM -- -- -- -- 0.20 0.20 
Benzo(k)fluoranthene SW846 8270C/SIM -- -- -- -- 0.20 0.20 
Chrysene SW846 8270C/SIM -- -- -- -- 0.20 0.20 

Dibenzo(a,h)anthracene* SW846 8270C/SIM -- -- 0.009 0.009 0.1 0.20 
(0.070)4 

Fluoranthene SW846 8270C/SIM -- -- -- -- 0.20 0.20 
Fluorene SW846 8270C/SIM -- -- -- -- 0.20 0.20 

Indeno(1,2,3-c,d)pyrene* SW846 8270C/SIM -- -- 0.09 0.09 0.1 0.20 
(0.052)4 

Naphthalene SW846 8270C/SIM -- -- -- -- 0.20 0.20 
Phenanthrene SW846 8270C/SIM -- -- -- -- 0.20 0.20 
Pyrene SW846 8270C/SIM -- -- -- -- 0.20 0.20 
Metals        
Aluminum SW846 6010B -- -- -- -- 300 300 
Antimony SW846 6020 6 -- -- 6 2 1.0 
Arsenic* SW846 6020 10 10 10 10 5 5.0 
Barium SW846 6010B 2,000 2,000 -- 2,000 200 5.0 
Beryllium SW846 6020 4 -- -- 4 1 1.0 
Cadmium SW846 6020 5 5 -- 5 1 1.0 
Calcium SW846 6010B -- -- -- -- 5,000 50 
Chromium* SW846 6010B 100 100 47(a) 47 15 15 
Cobalt SW846 6010B -- -- -- -- 50 30 
Copper SW846 6010B 1,300 1,300 -- 1,300 25 25 
Iron SW846 6010B -- -- -- -- 100 100 
Metals (continued))        
Lead SW846 6010B 15 15 -- 15 5 5.0 
Magnesium SW846 6010B -- -- -- -- 5,000 50 
Manganese SW846 6010B -- -- -- -- 15 5.0 
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Chemical Method 
MADEP 
MMCL 
(µg/L) 

MCL 
(µg/L) 

Site 
PRG1 
(µg/L) 

Project 
Action 
Level2 
(µg/L) 

PQL3 
(µg/L) 

Katahdin 
Analytical 
Services 
QL (µg/L) 

Mercury SW846 7470A 2 2 -- 2 0.2 0.20 
Nickel SW846 6010B -- -- -- -- 40 40 
Potassium SW846 6010B -- -- -- -- 5,000 1000 
Selenium SW846 6010B 50 50 -- 50 17 10 
Silver SW846 6010B -- -- -- -- 15 15 
Sodium SW846 6010B -- -- -- -- 5,000 1000 
Thallium SW846 6020 2 -- -- 2 2 2.0 
Vanadium SW846 6010B -- -- -- -- 50 25 
Zinc SW846 6010B -- -- -- -- 60 25 
Pesticides        
4,4’ DDE SW846 8081A -- -- -- -- 0.10 0.1 
4,4’-DDD SW846 8081A -- -- -- -- 0.10 0.1 
4,4’-DDT SW846 8081A -- -- -- -- 0.10 0.1 
Aldrin SW846 8081A -- -- -- -- 0.050 0.05 
alpha-BHC  SW846 8081A -- -- -- -- 0.050 0.05 
alpha-Chlordane SW846 8081A 2 2 -- 2 0.050 0.05 
beta-BHC  SW846 8081A -- -- -- -- 0.050 0.05 
delta-BHC  SW846 8081A -- -- -- -- 0.050 0.05 
Dieldrin SW846 8081A -- -- -- -- 0.10 0.1 
Endosulfan I SW846 8081A -- -- -- -- 0.050 0.05 
Endosulfan II SW846 8081A -- -- -- -- 0.10 0.1 
Endosulfan sulfate SW846 8081A -- -- -- -- 0.10 0.1 
Endrin SW846 8081A 2 2 -- 2 0.10 0.1 
Endrin aldehyde SW846 8081A 2 2 -- 2 0.10 0.1 
Endrin ketone SW846 8081A -- -- -- -- 0.10 0.1 
gamma-BHC (Lindane) SW846 8081A 0.2 0.2 -- 0.2 0.050 0.05 
gamma-Chlordane SW846 8081A -- -- -- -- 0.050 0.05 
Heptachlor SW846 8081A 0.4 0.4 -- 0.4 0.050 0.05 
Heptachlor epoxide SW846 8081A 0.2 0.2 -- 0.2 0.050 0.05 
Methoxychlor SW846 8081A 40 40 -- 40 0.50 0.5 
PCBs        
Aroclor-1016 SW846 8082 0.5 0.5 -- 0.5 0.2 0.1 
Aroclor-1221 SW846 8082 0.5 0.5 -- 0.5 0.2 0.1 
Aroclor-1232 SW846 8082 0.5 0.5 -- 0.5 0.2 0.1 
Aroclor-1242 SW846 8082 0.5 0.5 -- 0.5 0.2 0.1 
Aroclor-1248 SW846 8082 0.5 0.5 -- 0.5 0.2 0.1 
Aroclor-1254 SW846 8082 0.5 0.5 -- 0.5 0.2 0.1 
Aroclor-1260 SW846 8082 0.5 0.5 -- 0.5 0.2 0.1 
Total Polychlorinated Biphenyls SW846 8082 0.5 0.5 -- 0.5 0.2 0.1 
 
 
Notes: 
 
 *   - Site contaminant of concern 
 
1 - The Site PRG is the proposed PRG selected in the FS (TtNUS, 2003). 
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2 -  The project action level (PAL) represents the Site PRG (if available) or the lower of the MADEP MMCL or the MCL.  If the 
pertinent criteria were not available for an analyte, a project action level was not identified. 

3 - The PQL is selected to meet the project data quality objectives. The PQL is set at a concentration at least three to ten times 
lower than the project action level, if achievable by available analytical methods and laboratories. If a project action level is 
not available, the PQL is set at the lowest QL achievable by the laboratory using the most sensitive EPA method 
commercially available. 

4 -    The practical quantitation limit that the laboratory could achieve using the most sensitive EPA method available is higher 
than the project action level and/or project quantitation limit established for this organic analyte.   However, the method 
detection limit (presented in parenthesis) is lower than the project action level.   The PALs for these analytes are met by the 
MDL values and the laboratory will report all positive detections above the MDL.  See Section 2.7 for a discussion of the data 
assessment process for these analytes. 

 
5 - Laboratory-specific method detection limits (MDLs) must be provided. 
 
a) - PRG for chromium VI. 
 
 --     - Not Available 
MCL -  Maximum Contaminant Level, National Primary Drinking Water Standards, July 2002                                    
MADEP-  Massachusetts Department of Environmental Protection 
MMCL-  Massachusetts Maximum Contaminant Level             
SIM -  Selected Ion Monitoring 
PQL -  Project Quantitation Limit 
PRG - Preliminary Remediation Goal 
QL - Laboratory Practical Quantitation Limit 
µg /L -  micrograms per liter                                                        
 
SW846 - Test Methods for Evaluating Solid Wastes.  EPA Office of Solid Waste.  Third Edition, including all promulgated revisions. 
EPA/600/R-95-131 504.1 - Methods for the Determination of Organic Compounds in Drinking Water-Supplement III. (EPA/600/R- 

95-131), Method 504.1, Rev. 1.1. 
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REMEDIAL GOALS 

WEST GATE LANDFILL 
NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

 
 

Chemical Site-Specific RG 

Surface Soil (mg/Kg) 
Benzo(a)pyrene 
Benzo(a)anthracene 
Dibenzo(a,h)anthracene 
Dieldrin 
Total 2,3,7,8-TCDD TEQ (Dioxins) 
Total polychlorinated biphenyls (PCBs) 
Arsenic 
Lead 

0.47 
4.73 
0.47 
0.08 

0.0000145 
0.67 
1.04 
350 

Groundwater (µg/L) 
1,4-Dioxane 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
Hexachlorobenzene 
Indeno(1,2,3-cd)pyrene 
Arsenic 
Chromium VI 

6 
0.09 
0.09 
0.009 

1 
0.09 
10 
47 

 
Notes: 
 
RG –Remedial Goal 
Total 2,3,7,8-TCDD TEQ – Total 2,3,7,8-tetrachlorodibenzodioxin toxicity 
equivalents 
µg/L – micrograms per liter (parts per billion) 
mg/Kg – milligrams per kilogram (parts per million) 
 
Source:  Feasibility Study, West Gate Landfill, Naval Air Station South 
Weymouth (TtNUS, 2003) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX J 
REMEDIAL INVESTIGATION SEDIMENT DATA 

SOUTH WEYMOUTH NAS SOUTH GATE LANDFILL 
PRE-REMEDIAL DESIGN INVESTIGATION 

CTO 407 



SamDlelD

Location
Sample Date

TABLE 4-4
DETECTED VOCs IN SEDIMENT

WGL
REMEDIAL INVESTIGAnON

NASSOUTHWEYMOUTH,MA
r!"" ~

ASD05AAO"' f ASD06AA

ASW/~ ASW/ASSD-6

7/25100

ASD06A6

ASW/ASSD-6

7/25100

ASD07AA

ASW/ASSD-7

7i25iOO

ASD08AA

ASW/ASSD-8

7/25/00

2-BUTANONE (MEK) 46 J 45 J 41 J j 58 J
tA~~-===~------'---' R 390 J ~ J -=-~~= ~~~=~~~~-. ~~~

CARBON DISULFIDE R R R R

I ~~~~NECHLORIDE • ._.___ _ ~---_-_-- • =_=_~_~~ __=_~~ __~~~~_-_~_~='.~ :_:_.-==_~::~_.=--=~~.

NOTES:

WGL - West Gate Landfill
All results are reported In micrograms per kilogram (J.lglkg).
DUP - duplicate
10 - Identiflcallon number
J - estimated value
MEK· methyl ethyl ketone
U - non-detect; value shown Is sample quantltatlon limit
UJ • estimated value at or below the sample quantitation limit
VOCs • volatile organic compounds

J;\Pub~\mIV97\Projects\5060071\221\s4 tables.xls. 4·4

09-Apr-02

2012



SsmplelD

Location

Sample Date

fABLE4-9
DETECTED SVOCs IN SEDIMENT

WGL
REMEDIAL INVESTIGATION

NAS SOUTH WEYMj>UTH. MA

ASDO/1.ltt. Y ASD06M I ASD06AB I ASD07M I ASDOBAA

ASW/AW"I ASW/ASSD-6 I ASW/ASSD-6 I ASW/ASSD-7 I ASW/ASSD-8

6/29/9£/ I 7/25100 I 7/25100 I 7/25/00 I 7/25100

BENZO(A)ANTHRACENE (.63 JI R R R R-- .._ ..__ -_ __.. .._--'-'--' -"-"-'--'--'
BENZO(A)PYAENE 2 53 J R R R R

rl~t:'l~~(B)~~Q~~~NE-'--" C 69/J .. R__.._.. R .__!! 690 J II

ii~:;:LATE ~_~~~~ l1k~~=~t=~=~~j~~t~~;~~i!-::-~-I.~~.
i. CHRYSENE . ._._.__ .._ _..... .f¥ ~ 85 J R R ~~~_J_ ..__. !6_0_~ .

DI·N-BUTYLPHTHALATE I ~ 75 J R R R R
FLUOAANTHENE----·-··---·--····---··-· Yl 120JAR 930 J -- ----·1100-;:...-·-

~..oE~~I~;f9'p}f.iRE-N·E 7 38 J --== -=--R---- --R····..- ._- ._~ ,.----.!!
PHENANTHRENE / 56 J R R R 620 J

·-PYFU':NE-·-········..··········_··-_··..· / 150 J R R 1100 J '-960-J--

NOTES:
WGL· West Gate Landfill
All results are reported In micrograms per kilogram (Jl.glkg).
10 • Identification number
J • estimated value
R • rejected value
SVOCs • semI-volatile organic compounds
U • non-detecl; value shown is sample quantltation limit
UJ • esllmated value at or below the sample quantllatJon limit

J.\Pubs\mw97\Projects\5060071\221\s4lables.xts.4-9

09-Apr-02

2 ot 2



TABLE 4-13
DETECTED PESTICIDES IN SEDIMENT

WGL
REMEDIAL INVESTIGATION

NAS SOUTH WEYMOUTH, MA

I
Sample 10 I AS005AA 1 AS006AA AS006AB AS007AA ASDOBAA

Location I A~~SOrl ASW/ASSO-6

Sample Date I ~-9/991 I 7/25/00

ASW/ASSO·6

7/25/00

ASW/ASSO·7

7/25/00

ASW/ASSO·B

7/25/00

4,4'·000 R R 16 J 16 J
4,4'·00E 38 J .---....8'4-j------ ---'-4'oe)"J'--'" ··-····-260 J--

_. __.._---_._ _ _ _-•......._.----~._----------_ ---- -~.~. ~--_.,..__._----_._----_.-
R 34J 140J S8J

..------ --1.:-:tl---=-f.'-:-:-:--t---:
1
:-::
S
-:
J
--t--"FC·..··_· ..· ··-·----·fr-:r····--······-R-··-··-···-- _ _- _ ~ _ ,

R R R R
R -"fC-·..· _--R".--- --R--

i-r--;;-."....,.---t--------;R..--- ··-· ..r'iJ....--··-···----~- -i6 r"-"'"

NOTES:
WGL • West Gate Landfill
All results are reported In micrograms per kilogram (l1g1kg).
000 • dlchlorodlphenyldichloroethane
ODE· dichlorodiphenyldlchloroethylene
DDT· dlchlorodlphenyltrlchloroethane
OUP • duplicate
10 • identification number
J • estimated value
R • rejected value
U • non-detect; value shown is sample quantltatlon limit
UJ • estimated value at or below the sample quantltation limit

J:\Pubs\mw97\Projects\506oo71\221\s4 lables.xls" 4·13

Og..Apr-Q2

2012



Sample 10

location
Sample Date

TABLE 4-22
DETECTED INORGANICS IN SEDIMENT

WGL
REMEDIAL INVESTIGATION

NAS SOUTH WEYMOUTH, MA
I

ASD05AA IJ ASD06AA I ASOO6AB

ASW/ASD.WI ASW/ASSD·6 I ASW/ASSD·6

6129199 I I 7/25/00 I 7125100

ASD07AA

ASW/ASSD·7

7/25/00

AS008AA

ASW/A5SD·8

7/25/00

ALUM INUM 4310 J I 3510 J 3470 J 2920 J 4690 J1---:-:-=-_._-- ----.-------.--.-- -.- 1---. -- -.------.-.

-.~~-.---..-----...-. ···---...----··-.~i~--f- . 5~5JJ ~~JJ O~~8: O~~::
BARIUM--·-·---·- -- --.•- . 24.9 { 83.8 J 83.5 J 71.6 J 121 J
BERvwliij·--······-··- _- - ..--. 2.04 U I 4.1 J 3.7 J 2 J - 4.4 J

[ CADMIUM'- _=:=:::.=~~=:~.:::- 0.31 J 0.88 J ._=_ 0.68 J :=-= =:~:.=:~;.~-j-==~:.:::·~::::·I.~~~L::::=:.:
CALCIUM 1270/ 5160J 5230J 7360J 12600J
-...-- ------- --- f----------.- f-----_.__.••.•_••..•.•.- ••-.-••- ••--.__..- -"-"--'--"'-"'-
CHROMIUM 6.8 i 5.7 J 5.5 J 6.4 J 8.3 J

:{~~~~~ --..----..~=-- _-. -------.- --J-.;;j-~-~=-=~~=~:~~._.-~:~~ ..--.. -_..-.-:~-~ .._..-.- --.-._ ~~-_ .
····[~f-·===:::~~:=:~-....······-.._·- ----.----:==:: ~-_(ib~·-· ~~~: ~980: ~9::: ~~-~1:1-~-=
.--..- ---- --...•- ..-. - "---"-'-'-"---- .--f--.-- - ---•._--.-- _ -._ - ••.-.--- -

~..~~~~:~~ - ..--.------..- --~ : ~~: 15~J 16h-- ---f:.~~ "-' ~~~
-MERCURY"-"'---"'-" -'--'-"---'. SJ 10.52 0.43 J 0.39 J----- ..- O.41J--- '-"-O~45J .
~-•.._--. ---.._.-.•.-- --••- _.•.--- . -- - ----- - .-.--.-- - .••....- •..·· .._···..·•• ..···_····· _·..11

NICKEL "i' ~ I 8.4 6.3 J 6.7 J 6.6 J 7.4 J...._.._------_ __ _ __ __._-- ._.-.- -. - _ __.._-_. --_.__._.._._.+-----+-------
I POT~_~S~~~__. ---..- __..--._."I 209 325 J 334 J . ~_~~ .__ ~~.~_._ _.

SELE_t::l~~M . __•..._ I 0.36 U '-_E~__ __ . ~:~..~ _ _. ..__3.~.~._._ __!:~ ..~. .
_i?I_LV_E_R. __ ._ __._.... I 2.4 J R. _.._ _~ _ _ _ _.£!..._. .. ..!:!. . _

SODIUM I 99.3 413 J 387 J 553 J 394 J
..--THALLIUM·_···--_..-_··.. ···.. ·-·· I 0.75 U 0.51 J ... ---"-"·R·'-·"---"--··_--··-R· R

I ~~~~~.._.--.-=~~ ..__..-. / ~_..---..:~~~=:~~r===~~-":::r-f--'~3JJ_._~:~::~ __ m_

NOTES:

WGL • West Gate Landfill
All results are reported In milligrams per kilogram (mglkg).

DUP'dup6cate
10 • identification number
J .. estImated value
R • rejected value
U • non-detect; value shown is sample quantitation limit
UJ • estimated value at or below the sample quantitation limit
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