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1.0 INTRODUCTION 

1.1 Project Background 

The United States Military Academy (USMA) is located on the western slope of the 

Hudson River at West Point, Orange County, New York. The USMA was established in 

1802 as a training facility for officers in the military service. The Department of the Army 

(DA) owns, controls and operates the USMA. ·The location of the USMA is shown on 

Figures 1-1 and 1-2. 

Various studies, assessments and investigations concerning the environmental 

conditions of the USMA have been conducted by the DA since 1980. Two recent reports 

developed by Woodward-Clyde Federal Services (WCFS) are particularly relevant to the 

development of this report. The first report is the January 1994 ·Resource Conservation and 

Recovery Act Facility Assessment Work Plan of Ten Landfills that described the 

investigation procedures to evaluate ten landfills located throughout the USMA. The ten 

landfills correspond to ten solid waste management units·(SWMUs). SWMUNo. USMA-15 

has been divided into two landfills (USMA-15A and USMA-15B). The landfills and the 

corresponding SWMU Number are referred to as: 

• PX Landfill (USMA-1) 

• Michie Stadium Parking Lot Landfills, Lots A, B, C and E (USMA-2, 3, 4 

.and 6) 

• Professor's Row Landfill (USMA-8) 

• Village Farm Landfill (USMA-13) 

• Morgan Farm Road Landfill (USMA-15A) 

• High School Landfill (USMA-15B); and 

• Camp Buckner Landfill (USMA-35). 
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The second report is the June, 1995 RF A of Ten Landfills Report. The report 

presents the findings of the RFA Work Plan. 

Based upon the results presented in the RF A of Ten Landfills Report, the New York 

State Department of Environmental Conservation (NYSDEC) required the USMA to further 

assess the environmental conditions associated with nine of the Ten Landfills (except the 

Professor' s Row Landfill) in a letter dated December 11 , 1995 (Attachment A-1). The 

Professor's Row landfill was excluded because it could not be located during the 

investigation. 

To further assess the environmental conditions associated with the ten landfills as 

requested by the NYSDEC, . Delivery Order Number 0075 was issued by the United States 

Army Corps of Engineers (USACE) Baltimore District to~-~ 

Pirnie) under Contract Number DACA31-94-D-0017 ile conducting · 

the work detailed in Delivery Order 0075 of the USMA Ten Landfill Investigation, 

additional tasks were identified by the USMA and by the NYSDEC. A modification request 

was approved by the USMA for Malcolm Pirnie to conduct the additional work. This report 

summarizes the scope of work and results of the investigation for Delivery Order Number 

0075 and Modification 1 to this Delivery Order. 

1.2 Project Objective and Scope 

The US ACE authorized Malcolm Pirnie to develop and implement a RFI Work Plan 

Addendum for the Ten Landfills (Figures· 1-3a and 1-3b). The objective of the addendum 

was to perform additional sampling and investigation oflandfills investigated under the 1995 

Ten Landfill RFA Report as requested by the NYSDEC. This objective was met by 

completing the following tasks: 

1) Installation, development and sampling of three monitoring wells at the 

Village Farm and Camp Buckner Landfills (total of six monitoring wells). 

1-2 



Originally three wells were also to be installed at the Morgan Farm Road 

Landfill, but additional seep and surface water sampling and a review of the 

closure report, was an approved substitute by the NYSDEC (Attachment A-

2). 

2) Collection of groundwater samples from nineteen previously installed 

monitoring wells located at the PX Landfill, High School Landfill and Michie 

Stadium Parking Lot Landfills A, B, C and E. All groundwater samples were 

analyzed for unfiltered Target Analyte List (TAL) metals. 

3) Completion of an explosive soil gas survey of the PX Landfill, Michie 

Stadium Parking Lots A, B, C and E, Village Farm Landfill, High School 

Landfill, and Camp Buckner Landfill. This included the layout of sampling 

points at each landfill, advancement of sampling boreholes, and field testing 

of the vapor space in the sampling hole for percent explosive gas. This same 

procedure was also used at Michie Stadium Parking Lot F in accordance with 

Modification 1 to Delivery Order 0075. 

4) In place of the proposed excavation and soil sampling from two test pits at 

Camp Buckner Landfill, two soil borings were advanced using a drill rig. 

One boring was advanced through the landfill and a soil sample was 

collected from the native material below the waste material. The se.cond 

boring was advanced upgradient from the landfill to collect a background soil 

sample. Both soil samples were analyzed for TAL metals. Four test pits 

were excavated by Miller Environmental Group at the Village Farm Landfill. 

From the four test pits, two composite soil samples were collected from the 

fill material. Both of these soil samples were analyzed for T AL metals and 

Toxicity Characteristic Leaching Procedures (TCLP) for cadmium, lead and 

mercury. 
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The objectives presented in the Modification 1 Delivery Order 0075 were 

accomplished by performing the following tasks: 

1) The repair of seven damaged flush mount monitoring wells in Michie 

Stadium Parking Lots. 

2) Monitoring well PXMW-02 was a flush mount well located at the PX 

Landfill. During the July 1996 groundwater sampling event, this well was 

found to be covered with approximately 20 cubic yards of soil. In an attempt 

to prevent future disturbance of the well, three protective four inch diameter 

steel posts filled with cement (bollards) were installed around the well. The 

well was also converted from a flush mount to a stickup by extending the 

PVC well casing three feet above ground and installing a protective casing 

and lockable cap over the well. 

3) The collection and analysis of two surface water and one seep sample to 

determine the need for installing the three monitoring wells at the Morgan 

Farm Road Landfill. The NYSDEC used the analytical results of these 

samples and the closure report to determine that there was no need for the 

installation of the three monitoring wells that were proposed in the original 

scope of work for this landfill (Attachment A-2). 
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2.0 SCOPE OF WORK 

Section 2.0 describes the details of the scope of work completed for this 

investigation. 

2.1 Groundwater Investigation 

The groundwater investigation consisted of four specific tasks: 

• Monitoring Well Installation; 

• Monitoring Well Development; 

• Monitoring Well Survey; and 

• Monitoring Well Sampling. 

Each of these tasks are described in the following sections. 

2.1.1 Monitoring Well Installation 

Six monitoring wells were installed as part ofthis RFI Work Plan Addendum (three 

monitoring wells each at the Village Farm (MWVF-01, MWVF-02, MWVF-03) and Camp 

Buckner Landfills (MWCB-01, MWCB-02, MWCB-03) Figures 2-1and2-2, respectively. 

Boreholes for the monitoring wells were drilled with a truck-mounted George E. 

Failing SS-25 drill rig using either four or six and one-quarter inch diameter hollow stem 

augers or a six-inch diameter air percussion hammer. The hollow stem augers were used to 

drill through the overburden. The air percussion hammer was used to drill into the shallow 

bedrock and at locations where auger drilling encountered refusal because of cobbles in the 

·overburden. Soil samples were collected from each borehole using a stainless steel split 

spoon sampler to visually ~lassify the material and to screen the material for organic vapors 

using a HNu photoionization detector (PID). These samples were collected at two foot 

intervals beginning at the ground surface and continuing to the base of the borehole. 

Samples were not collected where refusal was encountered or from the shallow bedrock. 
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Monitoring well MWVF-01 was installed upgradient of the Village Farm Landfill at 

a depth of 14 feet below the ground surface. The water table was encountered at 

approximately seven feet below the ground surface and bedrock was at 14 feet below ground. 

The well screen was installed from 4 to 14 feet below ground surface so that the screen 

bridged the surface of the water table. 

Monitoring wells MWVF-02 and MWVF-03 were installed downgradient of the 

Village Fann Landfill at depths of 44 feet and 16 feet below the ground surface, respectively. 

Competent bedrock was encountered at approximately 32 feet below the ground surface at 

MWVF-02 and at approximately 13 feet below the ground surface at MWVF-03. The water 

table was at approximately 31 feet below ground at MWVF-02 and at approximately eight 

feet below ground at MWVF-03. A 15 foot well screen was installed from 29 to 44 feet in 

MWVF-02 and a 10 foot well screen was installed from 6 to 16 feet in MWVF-03 in order 

to bridge the surface of the water table in each well. See boring logs and well construction 

logs for details (Attachment B). 

Monitoring well MWCB-02 was installed upgradient of the Camp Buckner Landfill 

to a depth of 12.5 feet below the ground surface and bedrock was encountered eight feet 

below grade. The well scr.een was installed from 2.5 to 12.5 feet below ground so that the 

screen bridged the surface of the water table. 

Monitoring wells MWCB-01 and MWCB-03 were installed downgradient of the 

Camp Buckner Landfill at depths of 29.5 feet and 13.5 feet below the ground surface, 

respectively. Both wells were screened directly above the bedrock surface. The water table 

was encountered at approximately five feet below grade at MWCB-01 and at approximately 

eight feet below grade at MWCB-03. MWCB-01 was screened to bridge the water table 

from 3.5 to 13.5 feet below grade. MWCB-03 was installed deeper because the first water 

bearing unit was still within the landfill mass. The landfill extended to approximately 17 feet 

below grade, so the well was screened from 19.5 to 29.5 feet below grade. See boring logs 

and well construction logs for details (Attachment B). 
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2.1.2 Monitoring Well Development 

Upon completion of the monitoring well installation, each newly installed well was 

developed with a two-inch submersible pump and dedicated discharge hose. The pump was 

decontaminated after it's use at each well by scrubbing with a non-phospate detergent and 

by pumping a deionized water and detergent mix through the pump. The pump was also 

rinsed with deionized water prior to it's use at the next well location. During development, 

the turbidity of the discharged water was measured with a Hach 21 OOP Turbidimeter. 

Development continued at each location until the turbidity of the groundwater discharge was 

less than 50 nephelometric turbidity units (NTUs). The final turbidity in wells MWVF-01, 

MWVF-02 and MWVF-03 was 45 NTU's, 47 NTU's and 20 NTU's, respectively. Both 

wells MWVF-01 and MWVF-02 were pumped dry during development and were allowed 

to recharge prior to continuing the well development. The final turbidity in wells MWCB• 

01, MWCB-02 and MWCB-03 was 49 NTU's, 42 NTU's and 42 NTU's respectively. 

2.1.3 Monitoring Well Survey 

The newly installed wells were surveyed by Badey & Watson Surveying and 

Engineering, a New York licensed surveyor to obtain vertical and horizontal reference 

points. The monitoring well that was extended at the PX Landfill (MWPX-02) was also 

resurveyed to obtain its new elevation. Ground elevation was me~ured to the nearest 0.1 

foot and well casings to the nearest 0.01 foot. All vertical measurements were referenced to 

existing site data (e.g. previously installed and surveyed monitoring wells). 

2.1.4 Monitoring Well Sampling 

Groundwater samples were collected from the six newly installed wells at Camp 

Buckner and Village Farm Landfills (three from each landfill) and from the 20 previously 

installed monitoring wells. Groundwater samples were collected from the newly installed 

wells two weeks after the completion of the well development. Prior to the collection of 

groundwater samples, groundwater level measurements were obtained. 
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T 1e hydrogeologic conditions encountered, caused a variation in the groundwater 

sampling procedure stated in the approved Work Plan Addendum. After reviewing the 

groundwater sampling logs produced by Woodward-Clyde and the present site conditions, 

modifications were made to the purging technique. These changes were discussed with the 

USMA and were also performed by Woodward-Clyde. Modifications included varying the 

well evacuation device from a 2-inch diameter submersible pump to a bailer, depending on 

the height of water in the wells. Several wells did not produce enough yield to evacuate the 

three to five times the standing water volume minimum as proposed in the Work Plan 

Addendum. Monitoring wells were purged until they were dry, or three well volumes were 

removed or until the field parameters of temperature, specific conductance, pH and turbidity 

were within 10% variation while purging (Attachment C). Groundwater samples were 

collected within two hours of the completion of purging. 

The submersible pump and electric cable were properly decontaminated between 

wells and a dedicated discharge hose was used at each well. Groundwater samples were 

collected using disposable polyethylene hailers and submitted to the laboratory for unfiltered 

T AL metal analyses. 

2.2 Explosive Soil Gas Survey 

An explosive soil gas survey was completed in accordance with the approved work 

plan at the PX Landfill, Michie Stadium Parking Lots A, B, C, E and F, Village Farm 

Landfill, High School Landfill, and Camp Buckner Landfill. Prior to the soil gas survey, a 

sampling grid was established at each landfill with an approximate 100 foot spacing, except 

at Michie Stadium Parking Lot B, Village Farm and Camp Buckner Landfills where a 

variable spacing between 50 and 100 feet ~as used due to access constraints. 

At each soil gas survey location, a nominal 1-inch diameter sampling hole was 

advanced to a depth of approximately 5 feet or refusal using a truck mounted, hydraulically 

driven probe. A vacuum pump was connected to the probe to facilitate the movement of soil 
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vapors into _the sampling hole. The vacuwn was disconnected and the tip of a combustible 

gas indicator (CGI) was placed above the probe to field screen for percent combustible gas. 

Upon completion, the sampling hole was filled with bentonite and previously paved surfaces 

were restored with an asphalt patch. 

2.3 Test Pit Excavation 

In place of the proposed excavation of two test pits at Camp Buckner Landfill, two 

soil borings were advanced. One boring was advanced through the landfill and a soil sample 

was collected from underneath the waste material. The second boring was advanced 

upgradient from the landfill to collect a background soil sample. Both soil samples were 

analyzed for T AL metals. 

On December 18, 1996, IT Corporation under contract through the Omaha District 

Army Corps of Engineers performed a test pit survey at Village Farm Landfill. Nineteen 

test pits were excavated to define the limits and volwne of the fill area. Soil samples were 

. not collected from the test pits excavated by IT Corporation. It was estimated that the 

landfill consists .of approximately 2,000 cubic yards of fill material. The landfill debris 

consisted of plastic, cl_oth, tires, wood and scrap metal. The test pit survey was utilized to 

ensure· the monitoring wells were located up and downgradient of the landfill. 

In addition on April 9, 1997, four test pits were excavated by Miller Environmental 

Group at the Village Farm Landfill. From the four test pits, two composite soil samples were 

collected from the fill material. Both of these soil samples were analyzed for T AL metals 

and Toxicity Characteristic Leaching Procedures (TCLP) for cadmiwn, lead and mercury. 
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3.0 RESULTS 

3.1 Groundwater Analytical Results 

The 26 groundwater samples that were analyzed for unfiltered T AL metals in 

accordance with the Army Corps of Engineers January 22, 1996 Scope of Work, were 

compared to the New York State Department of Environmental Conservation Water Quality 

Regulations Surface Water and Groundwater Classifications and Standards (water quality 

standards) New York State Codes, Rules and Regulations, Title 6, Chapter X parts 700-705, 

water class GA. Water class GA is for fresh groundwater. A total of 10 different metals 

were detected above the water quality standards from the 26 groundwater samples that were · 

collected and analyzed. The metals that were detected are cadmium, iron, sodium, 

manganese, lead, arsenic, chromium, zinc, copper and mercury. 

At the High School Landfill, two metals, cadmium (0.023 mg/l) and iron (1.62 mg/l), 

were detected in well HSMW-01 above the water quality standards of 0.010 mg/I and 0.3 

mg/l respectively (Table 3-1). The 1995 Woodward-Clyde RFA Report did not report the 

detection of cadmium. The iron concentration reported at l .62mg/L exceeded the 1995 

reported concentration of0.599 mg/l. There is no background well to compare these values 

too, but high concentrations of iron are known to be in the rock of this area. 

The groundwater sample collected from the monitoring well upgradient of lots A, B, 

C and E, MWLD-02 in Parking Lot D of Michie Stadium, indicated .that iron (8.49 mg/l) 

and sodium (960 mg/l) were at concentrations above the class GA water quality standards 

of 0.3 mg/l and 20 mg/l respectively (Table 3-1 ). 

Metal constituents_ that exceeded water quality standards at the Michie Stadium 

Parking Lots A, B, C and E monitoring wells include iron, manganese and sodium. The 

concentrations of these constituents are relative to the concentrations in the upgradient well 

MWLD-02. However, manganese tends to be slightly elevated at Lots A, B, C and E (Table 
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3-2 to 3-5) when compared to the upgradient well. Manganese concentrations ranged from 

0.075 mg/1 in the upgradient well, MWLD-02, to 2.24 mg/1 in LAMW-03. Iron 

concentrations also tend to be elevated at Lot E (ranging from 0 .218 mg/l to 60. 7 mg/I) when 

compared to the concentration detected in the upgradient well MWLD-02 (8.49 mg/l). The 

highest concentration of sodium was detected in the upgradient well MWLD-02 (960 mg/l). 

Concentrations of the above mentioned constituents are similar to those reported by 

Woodward-Clyde in the 1995 RFA Report. 

Four groundwater samples (one upgradient and three downgradient) were collected 

from the PX Landfill. The groundwater quality near this landfill indicates that there were 

exceedances of the water quality standards for the following metals: arsenic, cadmium, 

chromium, copper, iron, lead, manganese, mercury, sodium, and zinc in these samples (Table 

3-6). The number of and concentrations of the constituents detected in these four samples 

have increased compared to the 1995 RF A Report data. For example, cadmium and mercury 

were not detected in 1995, and arsenic, copper, and zinc were detected but at concentrations 

below the water quality standards. Chromium, lead, iron, manganese and sodium were 

detected above the standards in the 1°995 Report. The groundwater sample collected at 

upgradient well PXMW-01 had a septic odor and was turbid and black in appearance. 

Apparently a recently dis~overed sewer main leak contributed to this well's groundwater 

quality. The sewer main is currently undergoing replacement. 

The three newly installed wells at the Camp Buckner Landfill, also reported detection 

of metals (Table 3-7) above water quality standards. Iron was detected above the water 

quality standard of 0.3 mg/I in all three samples. Iron concentrations ranged from 3 .12 mg/l 

in CBMW-01, the up gradient well, to 170 mg/l in CBMW-03, one of the downgradient 

wells. CBMW-03 also had exceedances of the water quality standards for arsenic, 

. chromium, lead, manganese, arid zinc. 

The three newly installed wells at Village Farm Landfill, reported levels of iron, 

manganese and lead at concentrations which exceeded water quality standards (Table 3-8). 
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Iron was detected above the water quality standard of 0.3 mg/I in all three samples. Iron 

concentrations ranged from 16.2 mg/I in the upgradient well, MWVF-01 , to 57.8 mg/I in 

MWVF-03, one of the downgradient wells. Mangan~se was detected above the water quality 

standard of 0.3 mg/I in all three well samples. The lowest concentration of manganese 

(0.407 mg/l) was detected in the upgradient well, MWVF-01. The highest concentration 

(1.04 mg/I) was detected in the downgradient well MWVF-03 . Lead was detected in 

downgradient well MWVF-02 (0.054 mg/l) above the water quality standard of 0.025 mg/l. 

3.2 · Explosive Soil Gas Survey Results 

An explosive soil gas survey, which consisted of measuring the percent lower 

explosive limit (LEL) in a borehole with a combustible gas indicator (CGI), was completed 

in accordance with the approved work plan and modification at the Camp Buckner Landfill, · 

Michie Stadium Parking Lots A, B, C, E and F, Village Farm Landfill, High School Landfill 

and the PX Landfill. Soil gases were not detected from any of the sample boreholes at the 

Village Farm Landfill, High School Landfill, or the PX Landfill (Figures 3-1 to 3-3 and 

Tables 3-9 to 3-11 ). 

At the Camp Buckner Landfill (Figure 3-4 and Table 3-12), ten soil gas borings were 

advanced in a sampling grid layout with 50 foot intervals. From the ten boreholes sampled, 

only three showed positive percent LEL readings which ranged from 5 to 9 percent. These 

results indicate that this landfill is producing very low levels of explosive gases. 

At Michie Stadium, Parking Lot A Landfill (Figure 3-5 and Table 3-13), ten soil gas 

borings were advanced in a sampling grid layout with 100 foot intervals. From the ten 

borings sampled, one had a percent LEL reading of 3 to 4 percent and two had a percent LEL 

readings of 100 percent. The other seven boreholes had non-detect LEL readings. While 

there are two 100% LEL readings, the results generally suggest low explosive gas production 

at this landfill. 
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Wichie Stadium Parking Lot B Landfill (Figure 3-5 and Table 3-14) had eight soil 

gas boret. oles advanced in a sampling grid layout with 50 to 100 foot intervals. Only one 

sample location exhibited a percent LEL reading (16) all other boreholes had non detectable 

levels of explosive gas. These results indicate that this landfill is producing very low levels 

of explosive gases. 

Michie Stadium Parking Lot C Landfill (Figure 3-5 and Table 3-15) had 11 soil gas 

boreholes advanced in a sampling gnd layout with 100 foot intervals. All of these locations 

had percent LEL detections of soil gas. Three of the samples had percent LEL readings 

ranging from 24 to 94 percent, while the remaining seven samples all had detections of 100 

percent. These results indicate that this landfill is producing relatively high levels of 

explosive gases. 

Michie Stadium Parking Lot E Landfill (Figure 3-5 and Table 3-16) had 20 soil gas 

boreholes advanced in a sampling grid layout with 100 foot intervals. Two of the 20 

sampling locations had low detections of soil gas ranging from 4 to 6 percent. Of the 18 

remaining sampling locations, 15 had.percent LEL readings of 100 and the remaining three 

samples did not have soil gas detections. These three samples were located by the entrance 

to the parking lot on the north end. These results indicate that this landfill is producing 

relatively high levels of explosive gases. 

At Michie Stadium, Parking Lot F Landfill (Figure 3-5 and Table 3-17), 18 soil gas 

boreholes were advanced in a sampling grid layout with 100 foot intervals. From the 18 

locations sampled, two had percent LEL readings ranging from 20 to 30 percent, and eight 

had percent LEL readings of 100. The remaining eight locations had non-detect LEL 

readings. These results indicate that this landfill is producing relatively high levels of 

explosive gases. It should be understood that the gas maybe measured in its concentrated 

form in escaping through the sampling penetration in the surface of a large area. 
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3.3 Test Pit Excavation Results 

In place of the proposed excavation of two test pits at Camp Buckner Landfill, two 

soil borings were advanced. One boring was advanced through the landfill and a soil sample 

was collected from underneath the fill (CB-TP-1-1). The second boring was advanced 

upgradient from the landfill to collect a background soil sample (CB-TP-2-1 ). These two 

soil samples were compared to the New York State Department of Environmental 

Conservation Recommended Soil Cleanup Objectives for Heavy Metals (Revised 12/93) 

(Table 3-18). 

The analytical results indicated that the metals detected in the soil sample beneath the 

landfill are very similar in concentration to metals detected in the background soil sample. 

Iron, mercury and zinc are common constituents in both samples which exceeded the 

NYSDEC criteria. Although the concentrations of those three metals detected in the landfill 

sample are slightly higher then the background sample, there are other metals where the 

reverse is true such as beryllium and nickel which exceeded the NYSDEC criteria in the 

. background sample but not the landfill sample. Therefore, it is inconclusive to determine 

if the landfill has impacted the underlying soils or whether the differences in metal 

concentrations is due to natural variability. 

IT Corporation under contract through the Omaha District Army Corps of Engineers 

excavated test pits at the Village Farm Landfill to define the limits of the landfill area, 

however no soil samples were collected at that time. The limits of the landfill area, were 

used to locate the monitoring wells up and downgradient of the landfill. Upon the 

completion of the monitoring well installation, four test pits were excavated by Miller 

Environmental Group. Two composite samples were collected from the fill material in the 

four test pits. These samples were analyzed for T AL metals. 

The · analytical results of the fill material showed exceedances of the NYSDEC 

criteria for copper, iron, lead, magnesium, manganese, mercury, nickel and zinc (Table 3-19). 
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After reviewing the exceedances of the NYSDEC criteria for the fill material, a Toxicity 

Characteristic Leaching Procedure (TCLP) was preformed on the two samples for cadmium, 

lead and mercury. The analytical results of the TCLP were below the standards for 

classifying materials as hazardous (Table 3-19). 

3.4 Morgan Farm Road Landfill Seep Sampling 

The analytical results of the surface water and seep samples were compared to the 

New York State Department of Environmental Conservation Water Quality Regulations 

Surface Water and Groundwater Classifications and Standards New York State Codes, Rules 

and Regulation Title 6, Chapter X Parts 700 - 705 for Class B Streams (Table 3~20) . Tue · 

upgradient (SW-3) and downgradient (SW-1) surface water samples had detections of iron 

(0.355 mg/land 0.347 mg/l, respectively) above the NYSDEC criteria. The first seep sample 

(SW-2) did not have any detections above the NYSDEC criteria. The second seep sample 

(Seep-2) had detections of aluminum, cobalt, iron, lead, manganese, and vanadium above the 

NYSDEC criteria. The surface water and seep sample locations can be seen on Figure 3-6. 

These results were submitted to the NYSDEC by Eugene Rood (USMA) in his January l 0, 

1997 letter. The NYSDEC in its January 15, 1997 letter response (Attachment A-2) decided 

that monitoring wells were not required at the Morgan Farm Road Landfill. 

3.5 Groundwater Movement 

Groundwater levels were measured from each monitoring well prior to sampling. 

Groundwater elevations are summarized in Table 3-21. Groundwater contour maps for the 

· Michie Stadium Lots A, B, C, D and E (Figure 3-7) and the PX Landfill (Figure 3-8) 

indicate similar groundwater movement as compared to the 1995 data. Groundwater 

movement at Camp Buckner is to the southeast (Figure 3-9) and at Village Farm to the south 

- southeast ( Figure 3-10). 
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TABLE 3-1 

TEN LANDFILLS 
USMA WEST POINT 

High School Landfill and Michie Stadium Parking Lot D Landfill 
Metals Groundwater Results 

Location ID NYSDEc<1
> HSMW-01 MWLD-02 

Date Collected Water Quality 7/12/96 7/18/96 
Units Regualtions mg/L mg/L 

Aluminum N/A 0.351 J 0.707 
Antimony < 0.06 J < 0.06 
Arsenic 0.025 < 0.010 J . < 0.010 
Barium 1 0.071 J 0.117 J 
Beryllium N/A < 0.005 J < 0.005 
Cadmium 0.010 .o...o.2.3 J 0.004 J 
Calcium 46.8 J 85.5 
Chromium 0.050 < 0.01 J 0.006 J 
Cobalt N/A < 0.05 J 0.005 J 
Copper 0.2 0.012 J 0.020 J 
Iron 0.3 1..6..2 J B....49 
Lead 0.025 0.008 J < 0.010 
Magnesium N/A 4.70 J 12.0 
Manganese 0.3 0.226 J 0.075 
Mercury 0.002 < 0.0005 J < 0.0005 
Nickel N/A 0.008 J < 0.04 J 
Potassium 9.38 J 6.96 
Selenium 0.01 < 0.005 J < 0.005 J 
Silver 0.05 < 0.010 J < 0.010 
Sodium 20 13.8 J 9iQ 
Thallium N/A < 0.010 J < 0.010 J 
Vanadium NIA < 0.05 J < 0.05 
Zinc 0.3 0.251 J 0.078 

J - Estimated Value 
1 - NYSDEC Water Quality Standards for class GA waters. 
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TABLE 3-2 

TEN LANDFILLS 
USMA WEST POINT 

Michie Stadium Parking Lot A Landfill 
Metals Groundwater Results 

Location ID NYSDEc<1> LAMW-01 LAMW-02 
Date Collected Water Quality 7/18/96 7/18/96 
Units Regualtions mg/L mg/L 

Aluminum N/A 0.357 1.16 
Antimony < 0.06 < 0.06 
Arsenic 0.025 < 0.010 < 0.010 
Barium 1 0.062 J 0.061 J 
Beryllium N/A < 0.005 < 0.005 
Cadmium 0.010 0.004 J < 0.005 
Calcium 54.2 60.9 
Chromium 0.050 < 0.01 0.008 J 
Cobalt NIA 0.009 J 0.006 J 
Copper 0.2 0.012 J 0.015 J 
Iron 0.3 2...29 1....63 
Lead 0.025 0.003 J 0.004 J 
Magnesium N/A 11 .2 20.9 
Manganese 0.3 U.2..2 0.172 
Mercury 0.002 < 0.0005 < 0.0005 
Nickel N/A 0.008 J 0.010 J 
Potassium 7.90 9.30 
Selenium 0.01 < 0.005 J < 0.005 J 
Silver 0.05 < 0.010 < 0.010 
Sodium 20 10.8 m 
Thallium N/A < 0.010 J < 0.010 J 
Vanadium NIA < 0.05 < . 0.05 
Zinc 0.3 0.118 0.164 

J - Estimated Value 
1 - NYSDEC Water Quality Standards for class GA waters. 

Exceedances of the water quality standards are bolded and underlined. 
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LAMW-03 
7/18/96 

mg/L 

0.212 
< 0.06 
< 0.010 

0.122 J 
< 0.005 . 
< 0.005 

42.0 
< 0.01 

0.012 J 
0.033 

1.12 J 
0.004 J 

7.71 

~ 
< 0.0005 

0.050 J 
5.85 

< 0.005 J 
< 0.010 

m 
< 0.010 J 
< 0.05 

0.080 
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Location ID 

TABLE 3-3 

TEN LANDFILLS 
USMA WEST POINT 

Michie Stadium Parking Lot B Landfill 
Metals Groundwater Results 

NYSDEc<1
> LBMW-01 LBMW-02 

Date Collected Water Quality 7/18/96 7/18/96 
Units Regualtions mg/L mg/L 

Aluminum NIA 0.276 0.124 J 
Antimony < 0.06 < 0.06 
Arsenie 0.025 < 0.010 < 0.010 
Barium 1 0.026 J 0.030 J 
Beryllium N/A < 0.005 < 0.005 
Cadmium 0.010 < 0.005 < 0.005 
Calcium 21.5 32.2 
Chromium 0.050 < 0.01- < 0.01 
Cobalt N/A < 0.05 < 0.05 
Copper 0.2 0.021 J 0.012 J 
Iron 0.3 .3..Il 0.130 

Lead 0.025 0.025 0.002 J 
Magnesium N/A 4.32 J 6.07 
Manganese 0.3 MO§ 0.157 
Mercury 0.002 . < 0.0005 < 0.0005 
Nickel N/A < 0.04 J < 0.04 J 
Potassium < 5.0 7.24 
Selenium 0.01 < 0.005 J < 0.005 J 
Silver 0.05 < 0.010 < 0.010 

Sodium 20 35...6 IM 
Thallium N/A < 0.010 J < 0.010 J . 
Vanadium NIA < 0.05 < 0.05 
Zinc 0.3 0.087 0.103 

J - Estimated Value 
1 - NYSDEC Water Quality Standards for class GA waters. 

Exceedances of the water quality standards are balded and underlined. 
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LBMW-03 
7/18/96 

mg/L 

0.256 
< 0.06 
< 0.010 

0.164 J 
< 0.005 
< 0.005 

89.2 
< 0.01 

0.025 J 
0.007 J 
.2.U 

0.003 J 
17.8 
1..§.6 

< 0.0005 
< 0.04 J 

8.74 
< 0.005 J 
< 0.010 

ill 
< 0.020. J 
< 0.05 

0.123 
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Location ID 

TABLE 3-4 

TEN LANDFILLS 
USMA WEST POINT 

Michie Stadium Parking Lot C Landfill 
Metals Groundwater Results 

NYSDEc<1
> LCMW-01 LCMW-02 

Date Collected Water Quality 7/17/96 7/17/96 
Units Regualtions mg/L mg/L 

Aluminum · N/A 0.197 J 0.576 
Antimony < 0.06 < 0.06 
Arsenic 0.025 < 0.010 < 0.010 
Barium 1 0.032 J 0.034 J 
Beryllium N/A < 0.005 < 0.005 
Cadmium 0.010 0.005 < 0.005 
Calcium 40.5 25.7 
Chromium 0.050 < 0.01 0.006 J 
Cobalt N/A < 0.05 < 0.05 
Copper 0.2 0.019 J 0.011 J 
Iron 0.3 §..BO o.B83 
Lead 0.025 0.002 J 0.003 J 
Magnesium N/A 9.80 5.i 4 
Manganese 0.3 0.158 0.020 
Mercury 0.002 < 0.0005 < 0.0005 
Nickel N/A 6.98 J < 0.04 J 
Potassium < 0.04 1.92 J 
Selenium 0.01 < 0.005 J < 0.005 J 
Silver 0.05 < 0.010 < 0.010 
Sodium 20 zu BU 
Thallium N/A < 0.010 J < 0.010 J 
Vanadium N/A < 0.05 < 0.05 
Zinc 0.3 0.105 0.100 

J - Estimated Value 
1 - NYSDEC Water Quality Standards for class GA waters. 

Exceedances of the water quality standards are balded and underlined. 
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LCMW-03 
7/17/96 

mg/L 

1.95 
< 0.06 
< 0.010 

0.094 J 
< 0.005 
< 0.005 

70.2 
< 0.01 

0.006 J 
0.009 J 

26..0 
0.003 J 

14.0 
0.493 

< 0.0005 
< 0.04 J 

7.97 
< 0.005 J 
< 0.010 

lli 
< 0.010 J 
< 0.05 

0.100 
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Location ID NYSDEC<1> 

Date Collected Water Quality 
Units Regualtions 

Aluminum NIA 
Antimony < 

Arsenic 0.025 < 

Barium 1 
Beryllium N/A < 

Cadmium 0.010 < 

Calcium 
Chromium 0.050 < 

Cobalt N/A < 

Copper 0.2 
Iron 0.3 
Lead 0.025 
Magnesium N/A 
Manganese 0.3 
Mercury 0.002 < 

Nickel N/A < 

Potassium 
Selenium 0.01 < 

Silver 0.05 < 

Sodium 20 
Thallium N/A < 

Vanadium N/A < 

Zinc 0.3 

J - Estimated Value 

TABLE 3-5 

TEN LANDFILLS 
USMA WEST POINT 

Michie Stadium Parking Lot E Landfill 
Metals Groundwater Results 

LEMW-01 LEMW-02 LEMW-03 
7/17/96 7/17/96 7/18/96 

mg/L mg/L mg/L 

0.309 0.242 1.03 
0.06 < 0.06 < 0.06 

0.010 < 0.010 0.003 J 
0.125 J 0.043 J 0.023 J 
0.005 < 0.005 < 0.005 
0.005 < 0.005 < 0.005 

65.8 15.3 8.28 
0.01 < 0.01 < 0.01 
0.05 < 0.05 0.022 J 

0.010 J 0.010 J 0.016 J 

6.0....l 0.218 9...11 
0.003 J < 0.005 0.002 J 

14.4 2.57 J 2.11 J 
U2 0.27 0.149 

0.0005 < 0.0005 < 0.0005 
0.04 J < 0.04 J 0.016 J 
5.39 2.31 J < 5.0 

0.005 J < 0.005 J < 0.005 J 
0.010 < 0.010 < 0.010 

m 120 10.5 
0.010 J < 0.010 J < 0.020 J 

0.05 < 0.05 < 0.05 
0.098 0.101 0.103 

· 1 - NYSDEC Water Quality Standards for class GA waters. 

Exceedances of the water quality standards are balded and und~rlined. 

Page1of 1 

LEMW-04 LEMW-05 
7/17/96 7/18/96 

mg/L mg/L 

3.70 0.670 
< 0.06 < 0.06 

0.002 J < 0.010 
0.295 0.082 J 

< 0.005 < 0.005 
< 0.005 < 0.005 

99.8 35.6 
0.009 J < 0.010 

< 0.05 0.024 J 
0.016. J 0.012 J 
5M 32A 

0.013 0.003 J 
28.7 9.91 
1...Q8 1...9.Q 

< 0.0005 < 0.0005 
. < 0.04 J < 0.04 J 

22.2 4.59 J 
< 0.005 J < 0.005 
< 0.010 < 0.010 J 

lli 1511 
< 0.010 J < 0.020 J 
< 0.05 < 0.05 

0.138 0.086 
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Location ID NYSDEc<1
> 

Date Collected Water Quality 
Units Regualtions 

Aluminum NIA 
Antimony 
Arsenic 0.025 
Barium 1 
Beryllium N/A 
Cadmium 0.010 
Calcium 
Chromium 0.050 
Cobalt N/A 
Copper 0.2 
Iron 0.3 
Lead 0.025 
Magnesium N/A 
Manganese 0.3 
Mercury 0.002 
Nickel N/A 
Potassium 
Selenium 0.01- < 
Silver 0.05 < 

Sodium 20 
Thallium N/A < 
Vanadium N/A 
Zinc 0.3 

J - Estimated Value 

TABLE 3-6 

TEN LANDFILLS 
USMA WEST POINT 

PX Landfill 
Metals Groundwater Results 

PXMW-01 PXMW-02 
8/5/96 8/5/96 
mg/L mg/L 

160 13.3 
0.051 J < 0.06 

M.52 MZ5 
0.734 0.118 
0.016 < 0.005 

o..o.19 MM 
109 85.9 

r 0..2.U 0.014 
0.106 0.017 J 
~ 0.037 

ill J 2UJ 
,- M1 L ~ . 

50.7 22.8 

LB ~ 
QJUl§ < 0.0005 
0.224 0.023 J 

22.7 10.5 
0.025 0.003 J 
0.010 <. 0.010 

JU m 
0.010 < 0.05 
0.220 0.021 J 

3...6.2 ~ 

1 - NYSDEC Water Quality Standards for class GA waters. 

Exceedances of the water quality standards are balded and underlined. 
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PXMW-03 PXMW-04 
8/5/96 8/5/96 
mg/L mg/L 

2.73 49.9 
< 0.06 0.038 J v '? , 

< 0.010 0.002 J 
0.037 J 0.405 

< 0.005 0.003 J 
< 0.005 0.004 J 

258 93.6 
0.005 J t o...1.Q1 
0.005 J 0.061 
0.014 J 0.172 

.5....ll J 110 J 
< 0.010 l o..160 

83.5 48.3 . 

D...0.65 1.1Z 
0.0015 < 0.0005 

0.008 J 0.074 
5.57 18.8 

< 0.025 < 0.005 
< 0.010 < 0.010 

m 111 
< 0.05 < 0.010 

0.010 J 0.144 
0.061 ~ 
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TABLE 3-7 

TEN LANDFILLS 
USMA WEST POINT 

Camp Buckner Landfill 
Metals Groundwater Results 

Location ID NYSDEC(1> CBMW-01 CBMW-02 
Date Collected Water Qual ity 8/5/96 8/5/96 
Units Regualtions mg/L mg/L 

Aluminum NIA 1.52 7.20 
Antimony < 0.06 < 0.06 
Arsenic 0.025 < 0.010 0.002 J 
Barium 1 0.028 J 0.058 J 
Beryllium N/A < 0.005 < 0.005 
Cadmium 0.010 < 0.005 < · 0.005 
Calcium 30.3 18.1 
Chromium 0.050 0.006 J 0.010 
Cobalt N/A < 0.05 0.008 J 
Copper 0.2 0.017 J 0.030 
Iron 0.3 MlJ 14..0 J 
Lead 0.025 0.002 J 0.014 
Magnesium NIA 5.24 4.76 J 
Manganese 0.3 0.228 0.401 
Mercury 0.002 < 0.0005 < 0.0005 
Nickel N/A 0.011 J 0.013 J 
Potassium 1.77 J 3.76 J 
Selenium 0.01 < 0.005 < 0.005 
Silver 0.05 < 0.010 < 0.010 
Sodium 20 2.88 J 3.32 J 
Thallium N/A < 0.010 < 0.010 
Vanadium N/A 0.004 J 0.009 J 
Zinc 0.3 0.066 0.107 

J- Estimated Value 
1 - NYSDEC Water Quality Standards for class GA waters. 

Exceedances of the water quality standards are balded and underlined. 

Page 1 of 1 

CBMW-03 
8/5/96 
mg/L 

74.3 
< 0.06 

o..JM6 
0.448 
0.004· J 

< 0.005 
156 

r o..101 
0.073 
0.183 

lli J 
o..m 

56.0 

YA 
< 0.0005 

. 0.151 

8.26 
< 0.025 
< 0.010 

4.74 
< 0.010 

0.110 
MOO 
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Location ID NYSDEC<1
> 

Date Collected Water Quality 
Units Regualtions 

Aluminum NIA 
Antimony 
Arsenic · 0.025 
Barium 1 
Beryllium N/A 
Cadmium 0.010 
Calcium 
Chromium 0.050 
Cobalt N/A 
Copper 0.2 
Iron 0.3 
Lead 0.025 
Magnesium N/A 
Manganese 0.3 
Mercury 0.002 
Nickel N/A 
Potassium 
Selenium 0.01 
Silver 0.05 
Sodium 20 
Thallium N/A 
Vanadium N/A 
Zinc 0.3 

J- Estimated Value 

TABLE 3-8 

TEN LANDFILLS 
USMA WEST POINT 

Village Farm Landfill 
Metals Groundwater Results 

MWVF-01 MWVF-02 
2/12/97 2/12/97 
· mg/L mg/L 

8.43 J 24.80 J 
< 0.06 J < 0.06 J 

0.003 J < 0.010 J 
0.55 J 0.141 J 

< 0.005 J 0.002 J 
< 0.005 J < 0.005 J 

10.4 J 43.9 J 
0.005 J . 0.020 J 

< 0.05 J 0.015 J 
0.034 J 0.064 J 
16..2 J ~J 
0.01 J ~J 
4.29 J 14.9 J 

MOZJ . ~J 
· < 0.0005 J < 0.0005 J 

0.008 J 0.025 J 
2.06 J 4.63 J 

< 0.005 J < 0.005 J 
< 0.010 J < 0.010 J 

2.42 J 5.54 J 
< 0.010 J < 0.010 J 

0.004 J 0.045 J 
0.066 J 0.092 J 

1 - NYSDEC Water Quality Standards for class GA waters. 

Exceedances of the water quality standards are balded and underlined. 
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MWVF-03 
2/12/97 

mg/L 

37.8 J 
< 0.06 J 
< 0.010 J 

0.283 J 
0.002 J 

< 0.005 J 
14.8 J 

0.024 J 
0.016 J 
0.072 J 
~J 

0.025 J 
8.94 J 

·!..QA J 
< 0.0005 J 

0.028 J 
3.62 J 

< 0.005 J 
0.011 J 

2.35 J 
< 0.010 .J 

0.047 J 
0.130 J 
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!.QQatiQD 

VF -1 
VF-2 
VF-3 
VF-4 
VF-5 
VF-6 
VF-7 
VF-8 
VF-9 

VF-10 
VF - 11 
VF-12 
VF-13 
VF-14 
VF-15 
VF-16 
VF-17 
VF-18 
VF-19 
VF-20 
VF-21 

TABLE 3-9 

TEN LANDFILLS 
USMA WEST POINT 

Village Fann Landfill 
Explosive Soil Gas Survey Results 

Page 1of1 

.%...La r&flth_ CQmments 
Beadiog (feet below grade) 

(ND) 3 refusal 
(ND) 2 refusal 
(ND) 2.5 refusal 
(ND) 3.5 refusal 
(ND) 2 refusal 
(ND) 2 refusal 
(ND) 2.5 refusal 
(ND) 4 refusal 
(ND) 5 
(ND) 5 
(ND) 1 
(ND) 5 
(ND) 5 
(ND) 2 
(ND) 2.5 
(ND) 2 hit water 
(ND) 2 hit water 
(ND) 2.5 hit water 
(ND) 2 hit water 
(ND) 2.5 refusal 
(ND) 2 refusal 
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TABLE 3-10 

TEN LANDFILLS 
USMA WEST POINT 

High School Landfill - Playing Field Area 
Explosive Soil Gas Survey Results 

Page 1 of 2 

!.QcatiQD .%.il..L ~ CQmment~ 

Beading (feet below grade) 

PF -1 (ND) 3.5 refusal 
PF-2 (ND) 2 refusal 
PF-3 (ND) 2.5 refusal 
PF - 4 (ND) 3 refusal 
PF-5 (ND) 2.5 refusal 
PF - 6 (ND) 2 refusal 
PF- 7 (ND) 2.5 refusal 
PF -8 (ND) 2 refusal 
PF - 9 (ND) 2 refusal 

PF -10 (ND) 2.5 refusal 
RF - 11 (ND) 2 refusal 
PF-12 (ND) 2.5 refusal 
PF -13 (ND) 4 refusal 
PF -14 (ND) 2.5 refusal 
PF -15 (ND) 2.5 refusal 
PF -16 (ND) 2.5 refusal 
PF -17 (ND) 3 refusal 
PF - 18 (ND) 3 refusal 
PF -19 (ND) 2.5 refusal 
PF -20 (ND) 2 refusal 
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LQQatiQD 

T - 1 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 
T-8 
T-9 

T-10 
T -11 
T - 12 
T-13 
T- 14 
T - 15 
T -16 
T-17 
T-18 
T-19 
T-20 
T - 21 
T-22 
T-23 
T-24 
T-25 

TABLE 3-10 (continued) 

TEN LANDFILLS 
USMA WEST POINT 

High School Landfill - Track Area 
Explosive Soil Gas Survey Results 

Page 2 of 2 

.%_LEL .O®tb- CQmments 
Beadiog (feet below grade) 

(NO) 2.5 refusal 
(ND) 4.5 refusal 
(ND) 2 refusal 
(ND) 2 refusal 
(ND) 2 refusal 
(ND) 2 refusal 
(ND) 2.5 refusal 
(ND) 4 refusal 
(ND) 2 refusal 
(ND) 4 refusal 
(ND) 2 refusal 
(ND) 2.5 refusal 
(ND) 2 refusal 
(ND) 2 refusal 
(ND) 3.5 refusal 
(ND) 2.5 refusal 
(ND) 3 refusal 
(ND) 3.5 refusal 
(ND) 3.5 refusal 
(ND) 3 refusal 
(ND) 2 refusal 
(ND) 4 refusal 
(ND) 2.5 refusal 
(ND) 2.5 refusal 
(ND) 2.5 refusal 
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LQcatiQD 

PX-1 
PX-2 
PX-3 
PX-4 
PX- 5 
PX-6 
PX- 7 
PX-8 
PX-9 
PX-10 
PX-11 
PX-12 
PX-13 
PX-14 
PX-15 
PX-16 
PX-17 
PX-18 
PX-19 
PX-20 
PX-21 
PX-22 
PX-23 
PX-24 
PX-25 
PX-26 
PX-27 

TABLE 3-11 

TEN LANDFILLS 
USMA WEST POINT 

PX Landfill 
Explosive Soil Gas Survey Results 

.%..1E.L Q.eQtb._ CQmmeots 
Beading (feet below grade) 

(ND) 5 
(ND) 3 refusal 
(ND) 5 
(ND) 4.5 refusal 
(ND) 5 
(ND) 4.5 refusal 
(ND) 5 
(ND) 4.5 refusal 
(ND) 5 
(ND) 5 
(ND) 5 
(ND) 5 
(ND) 4 refusal 
(ND) 4.5 refusal 
(ND) 4.5 refusal 
(ND) 3 refusal 
(ND) 4 refusal 
(ND) 5 
(ND) 5 
(ND) 5 
(ND) 3.5 refusal 
(ND) 2 refusal 
(ND) 2.5 refusal 
(ND) 3 refusal 
(ND) 2 refusal 
(ND) 5 
(ND) 5 
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TABLE 3-12 

TEN LANDFILLS 
USMA WEST POINT 

Camp Buckner Landfill 
Explosive Soil Gas Survey Results 

LQcatiQo .%._ill ~ CQmments 
Reading (feet below grade) 

CB-1 (ND) 2.5 refusal 
CB - 2 9 3.5 refusal 
CB-3 (ND) 3.5 refusal 
CB-4 (ND) 2 refusal 
CB-5 9 3.5 refusal 
CB-6 (ND) 3.5 refusal 
CB-7 5 4 refusal 
CB-8 (ND) 3.5 refusal 
CB-9 (ND) 2 refusal 

CB-10 (ND) 4 refusal 
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LQQatiQD 

A-1 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
A-8 
A-9 

A-10 

TABLE 3-13 

TEN LANDFILLS 
USMA WEST POINT 

Michie Stadium Parking Lot A 
Explosive Soil Gas Survey Results 

.%J...E.L QelillL CQmmeots 
Beading (feet below grade) 

(ND) 4 -4.5 refusal 
3-4 4-4.5 refusal - moist 
(ND) 4 -4.5 refusal - hit water 
100 5 

(ND) 4.5 
100 5 

(ND) 4 moist 
(ND) 3.5 refusal 
(ND) 4 refusal 
(ND) 4.5 
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LQQatiQO 

8-1 
8-2 
8-3 
8-4 
8-5 
8-6 
8-7 
8-8 

TABLE 3-14 

TEN LANDFILLS 
USMA WEST POINT 

Michie Stadium Parking Lot B 
Explosive Soil Gas Survey Results 

.%....L..E..I. ~ 
Reading (feet below grade) 

(ND) 4 
(ND) 4.5 
(ND) 2.5 
(ND) 3.5 
(ND) 2.5 
(ND) 4.5 

16 4.5 
(ND) 3.5 

Page 1 of 1 

CQmments 

refusal 
refusal 
refusal 

refusal 
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LQcatiQD 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 

C-10 
C-11 

TABLE 3-15 

TEN LANDFILLS 
USMA WEST POINT 

Michie Stadium Parking Lot C 
Explosive Soil Gas Survey Results 

.%.J.E.L ~ CQmments 
Beadiog (feet below grade) 

100 4 
94 3 refusal 

100 4 refusal 
100 3.5 refusal 
24 2 refusal 
56 3.5 refusal 

100 3 refusal 
100 5 
100 5 
100 5 
100 3.5 refusal 
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LQ!:tatiQn 

E-1 
E-2 
E-3 
E-4 
E-5 
E-6 
E-7 
E-8 
E-9 

E-10 
E-11 
E-12 
E-13 
E-14 
E-15 
E-16 
E-17 
E-18 
E-19 
E-20 

TABLE 3-16 

TEN LANDFILLS 
USMA WEST POINT 

Michie Stadium Parking Lot E 
Explosive Soil Gas Survey Results 

.%....L..E..L QeP1h. CQmments 
Beadiog (feet below grade) 

100 5 odor 
100 5 odor 
100 5 odor 
100 5 odor 
100 3.5 refusal 

6 5 odor 
4 5 

100 5 odor 
100 5 odor 
100 5 odor 
100 5 odor 
100 3 refusal - faint odor 
100 5 odor 
100 5 odor 
100 5 odor 

(ND) 2 refusal 

(ND) 2.5 refusal 
(ND) 3 refusal 
100 5 
100 4.5 refusal - odor 
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LQcatiQn 

F-1 
F-2 
F-3 
F-4 
F-5 
F-6 
F-7 
F-8 
F-9 

F-10 
F-11 
F-12 
F-13 
F-14 
F-15 
F-16 
F-17 
F-18 

TABLE 3-17 

TEN LANDFILLS 
USMA WE.ST POINT 

Michie Stadium Parking Lot F 
Explosive Soil Gas Survey Results 

Page 1 of 1 

.%__L_E_L ~ CQmments 
Beading (feet below grade) 

100 5 odor 
(ND) 5 
(ND) 5 
100 5 odor 
100 3 odor 

(ND) 2.5 
100 5 odor 

(ND) 5 
100 4 odor 
100 5 odor 
20 5 

(ND) 2.5 
100 5 odor 
30 3 odor 

(ND) 3 
. (ND) 4 

100 5 odor 
(ND) 2.5 
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Location ID 
Date Collected 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

!Total Solids 

J - Estimated Value 

TABLE 3-18 

TEN LANDFILLS 
USMA WEST POINT 

Camp Buckner Landfill 
Soil Test Pit Results 

NYSDEC CB-TP-1-1 
Criteria* 712196 

mg/kg 

33,000 5800 
N/A < 15.7 
7.5 6.31 

300 37.8 J 
0-1 .75 0.26 J 

10 < 1.31 
35,000 8215 

50 8.14 
30 4.72 J 
25 zu 

2,000 lli60 
4 -61 12.4 J 

100 - 5,000 2940 
50- 5,000 217 J 

0.1 M.3 J 
13 9.19 J 

43,000 553 J 
2 < 1.31 J 

N/A < 2.62 
6,000 - 8,000 73.5 J 

N/A < 2.62 J 
150 11.3 J 
20 lli 

38.10% 

CB-TP-2-1 
712196 
mg/kg 

8093 
< 6.65 

0.55 J 
44.6 

ll..2 
< 0.55 

1519 
10.5 
7.65 
18.7 

9.9.11 
6.90 J 
3337 

191 J 
o..l8 J . 
14.3 
956 

< 0.55 J . 
< 1.11 

51.8 J 
< 1.11 J 

8.87 
.51...6 

90.20% 

* - New York State Department of Enviromental Conservation Recommended 
Soil Cleanup Objectives for Heavy Metals. 
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Metals 

Location ID 
Date Collected 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

!Total Solids 

TABLE 3-19 

TEN LANDFILLS 
USMA WEST POINT 

Village Farm Landfill 
Soil Test Pit Results 

NYSDEC TP-1 
Criteria* 4/9/97 

mg/kg 

33,000 12000 
NIA 7.97 u 
7.5 1.33 u 
300 134 

0 - 1.75 0.664 u 
10 2.2 

35,000 4060 
50 21 
30 11.4 
25 lli 

2,000 m.o.o 
4 - 61 1.2.6 

100- 5,000 4240 
50 - 5,000 1000 

0.1 .o....zn 
13 3.4 

43,000 984 
2 0.664 u 

N/A 1.33 u 
6,000 - 8,000 135 

NIA 1.33 u 
150 22.7 
20 655 

I 75.3 

Toxicity Characteristic Leaching Procedure (TCLP) 
TP-1 

Regulatory Level** Mg/L 
Cadmium 1.0 0.100 u 
Lead 5.0 2.03 
Mercury 0.2 0.00300 u 

TP-2 
4/9/97 
mg/kg 

11500 
7.49 u 
1.25 u 
161 

0.624 u 
3.13 

5940 
18.4 
10.4 

.5M 
212.0Jl 

™'"-
5.5.3.Q 

382 

.o...1.95 
~ 
1060 

0.624 u 
1.25 u 
84.1 
1.25 u 
22.5 

m 

80.1 

TP-2 
Mg/L 

0.100 u 
4.40 

0.00300 u 

* - New York State Department of Enviromental Conservation Recommended 
Soil Cleanup Objectives for Heavy Metals. 

U - Undetected 
** :- USEPA 40 CFR Part 261 .24 toxicity characheristics .. 
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Location ID NYSDEC Criteria 
Date Collected Class B Stream 
Units 

Aluminum 0.1 
Antimony NIA 
Arsenic 0.190<1> 

Barium 
. 1 (2) 

Beryllium 1.1(3) 

Cadmium 0_5(4) 

Calcium NIA 
Chromium 5.8(4) 

Cobalt 0.005(5) 

Copper 2.9<5> 

Iron 0.3 

Lead 0.05(4) 

Magnesium 35(2) 

Manganese 0.3<2> 

Mercury 0.002(2) 

Nickel 5.0<4> 

Potassium NIA 
Selenium 0.01 (6) 

Silver 0.05<7> 

Sodium NIA 
Thallium 0.008(6) 

Vanadium 0.014<5> 

Zinc 4_9<5> 

NIA= Not Applicable 

TABLE 3-20 

TEN LANDFILLS 
USMA WEST POINT 

Morgan Farm Road Landfill 
Surface Water and Seep Results 

SW-1 SW-2 
7112196 7112196 

mg IL mglL 
( downgradient) (seep-1) 

0.057 J 0.072 J 
< 0.06 J < 0.06 J 

< 0.010 J < 0.010 J 

0.017 J 0.031 J 

< 0.005 J < 0.005 J 

< 0.005 J < 0.005 J 
7.16 J 41 .8 J 

0.007 J < 0.01 J 

< 0.050 J < 0.05 J 

0.029 J 0.007 J 
.o....3.41 J 0.058 J 

0.006 J 0.007 J 

1.70 J 7.30 J 

. 0.'026 J .0.031 J 

0.00076 J < 0.0005 J 

0.143 J < 0.04 J 
2.17 J 2.39 J 

< 0.005 J < 0.005 J 
< 0.010 J < 0.010. J 

12.2 J 36.2 J 
< 0.010 J < 0.010 J 
< 0.05 J < 0.05 J 

0.087 J 0.103 J 

( 1) = Standard applies to dissolved form. 

·sw-3 

7112196 
mg IL 

(upgradient) 
0.060 J 

< 0.06 J 

< 0.010 J 

0.011 J . 

< 0.005 J 

< 0.005 J 
5.72J 

< 0.01 J 

< 0.05 J 

< 0.01 J 
~J 

0.004 J 

1.44 J 

0.023 J 
< 0.0005 J 
< 0.04 J 
< 5.0 J 
< 0.005 J 
< 0.010 J 

3.47 J 
< 0.010 J 
< 0.05 J 

0.121 J 

(2) = A class B criteria does not exist. Therefore a more stringent criteria of a class A stream was used. 
(3) = 1, 100 ugll when hardness is greater than 75 ppm. 
(4) =Standard is calculated based on listed formula. Standard applies to acid-soluable form.* 
(5) = Standard is calculated based on listed formula. Standard applies to dissolved form.• 
(6) = Standard applies to acid-soluable form. 
(7) = Standard applies to ionic silver. 

Seep 
11119196 

mg IL 

ID 
< 0.06 

0.020 

0.781 

0.012 

< 0.005 
139 

0.079 

~ 

0.161 

ill 
.o.....3.11 

27.3 

1U 
< 0.0005 

0.075 
6.48 

< 0.005 

0.013 
31 .8 

< 0.050 

o..209 
0.875 

• = An average value for calcium and magnesium was used to calculate the average hardness value used in 
calculating the standards derived from formulas. As provided in Groundwater by Freeze and Cherry (1979). 

** = Average hardness value is equal to 168 mgll. 
*** = Exceedances of criteria have been balded and underlined. 
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Location 

High School - Playing Field 

Michie Stadium Parking Lot A 

Michie Stadium Parking Lot B 

Michie Stadium Parking Lot C 

Michie Stadium Parking Lot D 

Michie Stadium Parking Lot E 

PX Landfill 

Camp Buckner Landfill111 

Village Farm Landfill1 '
1 

TABLE 3-21 

TEN LANDFILLS 
USMA WEST POINT 

Groundwater Elevations 

Well ID Elevation at 
Top of PVC 

(feet)* 

HSMW-01 

LAMW-01 412.49 
LAMW-02 409.93 
LAMW-03 412.49 

LBMW-01 430.35 
LBMW-02 424.45 
LBMW-03 421 .04 

LCMW-01 455.93 
LCMW-02 454.75 
LCMW-03 456.85 

MWLD-02 544.96 

LEMW-01 506.12 
LEMW-02 501 .69 
LEMW-03 509.43 
LEMW-04 507.26 
LEMW-05 501.51 

PXMW-01 169.94 
PXMW-021

"
1 165.23 

PXMW-03 166.73 
PXMW-04 166.47 

CBMW-01 662.20 
CBMW-02 665.40 
CBMW-03 660.60 

VFMW-01 876.21 
VFMW-02 816.45 
VFMW-03 822.54 

Depth to Water Groundwater 
from TOC Elevation 

(feet)** 

23.12 

1.00 411.49 
15.95 393.98 
5.32 407.17 

4.28 426.07 
7.59 416.86 
4.33 416.71 

7.52 448.41 
15.93 438.82 
23.64 433.21 

17.68 527.28 

9.14 496.98 
6.92 494.77 
39.60 469.83 
13.33 493.93 
24.18 477.33 

3.48 166.46 
60.48 104.75 
53.05 113.68 
44.50 121 .97 

7.26 654.94 
7.22 658.18 
7.24 653.36 

7.24 868.97 
33.54 782.91 
9.05 813.49 

• - Elevations were taken from the 1995 Woodward-Clyde RCRA Facility Assessment of Ten Landfills Report. 

•• - Depth to water was measured during the groundwater sampling event. 

TOC - Top of Casing. 

HSMW-01 was not surveyed. 

(1) - Elevations were surveyed by Badey & Watson, Surveying and Engineering, 1997. 

(2) - This well has been extended to a stick up. The correct elevation as surveyed. by Badey &Watson, Surveying 

and Engineering, is 169.09. 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL 

4.1 Data Quality Objectives 

The data quality objectives (DQOs) that were determined for the USMA RF A Work 

Plan Addendum have been achieved. The DQOs were developed to support a certain level 

of data quality useful to the investigation. The data quality levels that were determined for 

the different objectives of this report are stated below. 

The explosive soil gas survey and the health and safety screening was preformed 

using a Level I data quality definition. A data quality Level 1 is defined as follows: 

Level 1 - Field screening or analysis using portable instruments. Results are 

often not compound specific and typically not quantitative, but collection of 

data of this quality is important because results are available in real-time. 

The groundwater, surface water, and soil samples submitted for laboratory analyses 

were of Level III data quality. A Level III data quality is defined as follows: 

Level III - Analyses performed .in an off-site laboratory using standard 

documented procedures. Level III analyses may or may not use contract 

laboratory procedures (CLP); but, although QA/QC may be rigorous, Le:vel 

III analyses do not usually use the validation or documentation procedures 

required of Level IV CLP analysis. 

4.2 Quality Assurance/Quality Control Parameters 

To ensure that the DQOs have been met, the quality assurance and quality control 

parameters of precision, accuracy, comparability, completeness, representativeness, and 

sensitivity were utilized in the interpretation and validation of the analytic samples collected. 

4-1 



4.3 Data Validation 

All analytical samples were validated in accordance with the Level III requirements. 

The data was reviewed for contractual and technical compliance. Qualifications were 

applied following the intent of the National Functional Guidelines with Region II 

modifications. Samples were qualified based on the following guidelines: 

1. Sample Integrity 

2. Holding Times 

3. Initial and Continuing Calibration 

4. Blank Contamination 

5. Laboratory Control Sample 

· 6. Matrix Spike and Matrix Spike Duplicate 

7. Duplicate Sample Analysis 

Details of the validation are included in Attachment D. 

4.4 Data Usability 

The results of the data validation hav~ shown that the DQO's and the quality 

assurance and quality control parameters have been met. The data is therefore considered 

to be usable to this investigation. 
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LOT, PX SERVICE STATION, AND POST 
EXCHANGE. 

SOURCE: WCFS, 1994 RFA 

SCALE 

MAP SOURCE· 
TOPOGRAPHIC SURVEY MAPS BY DESIGN AND 
PLAtlNING ASSOCIATES AND AERIAL MAPPING 
SERVICES, INC., MIDDLETOWN, NY; SHEETS 
E-25 AND F-25; JANUARY, 197S. 

~ 
UNITED STATES MILITARY ACADEMY 

WEST POINT, NEW YORK 
PX LANDFILL 

N 

UNDWATER ELEVATION CONTOUR MAP 

OTEO AGURE 3-8 
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UNITED STATES MILITARY ACADEMY 

WEST POINT, NEW YORK 

CAMP BUCKNER LANDFILL 
ROUNDWATER ELEVATION CONTOUR MAP 

1S NOTED FIGURE 3-9 
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MAP SOURCE: 
USGS TOPOGRAPHIC MAPS; WEST POINT 
AND PEEKSKILL, N. Y. QUADRANGLE 1957, 
PHOTOREVISED 19.81. 

- · -- STREAM 

EB MONTORWG WEll LOCATION 

D GRANlSTANlS 

• APPROXIMATE LANDFILL LOCATION 

NOTE: 

WELL, LANDFILL ANO GRANDSTAND 
LOCATIONS ARE APPROXMATE. 

GROlN>WATER CONTOURS ARE APPROXIMATE 

SOURCE: WCFS; 1995 RFA 

0 125 250 500 

SCALE (FEET) 

NITED STATES MILITARY ACADEMY 
WEST POINT, NEW YORK 

VILLAGE FARM LANDALL 
tJNDWATER ELEVATION CONTOUR MAP 

/As NOTED AGURE 3-10 
'--~~~~~~~~~~~~ 
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
50 WoH Road, Albany, New York 12233 

Mr. Bill Kavanagh 
Environmental Manager 
Department of the Army 
United States Military Academy 
West Point, New York 10996 

Dear Mr. Kavanagh: 

December 11, 1995 

Michael 0. Zag1t1 
Commissioner 

Re: RCRA Facility Assessment (RFA) - Ten Landfills Report, 
United States Military Academy, West Point, New York. 

The New York State Department of Environmental Conservation 
(Department) has completed a review of the "RCRA Facility 
Assessment (RFA) of Ten Landfills Report" dated June 1995. Based 
upon the groundwater qata provided by the RFA, the Department 
believes that there is a need to further assess the following 
landfills for possible releases: PX, Michie Stadium, Village 
Farm, and Camp Buckner Landfills. 

Therefore, the Department requires the United States 
Military Academy to submit a second round of groundwater samples 
from the landfills listed above within 120 days of the date of 
this letter. This will require at lea.st three groundwater 
monitoring wells (one upgradient and two downgradient) at the 
Village Farm and Camp Buckner Landfills. Ip addition, soil 
samples shall be taken at 2 feet intervals during the monitoring 
well installation. The purpose of the groundwater/soil sampling 
is to confirm the pr~sence of hazardous waste and/or 
const'ituents. 

Department is also concerne? that buried materials in the 
landfills may have the capacity to generate fugitive methane gas 
and therefore request that screening for explosives gases be 



-.. · '~ 

Bill Kavanagh 
1 2/11 / 95 
page 2 of 2 

done at each of the landfill sites. 

Finally, the Department would also like the Acadamey to take 
the necessary measures that will reduce the amount of surface 
water infiltrating into the Michie Stadium landfills, Lots C, E, 
and F (i.e., improvement on the asphalt cover and/or storm water 
catch basins) . 

The Department-· recogni2es that: interim- corr-cc;tive measures 
are presently on going at the Morgan Farm Landfill . However, the 
Department may ask for additional groundwater sampling after the 
ICM is completed. 

Please be advised that at this time the Department makes no 
determination concerning any corrective measures which may be 
needed at the Four and Six Landfill projects pursuant to RCRA 
subtitle c . 

If you have any additional questions or concerns regarding 
these matters, please call ·me or my supervisor, Mr. Dennis 
Wolterding, at (518) 457-9361 . 

Sincerely, 

~EjJ~;;; 
OJames ~ Yuchniewicz 

Engineering Geologist 
Bureau of Haz . Compliance & Land 

Management 
Div. of Solid & Hazardous Materials 

CC: E . Dassatti, Centr~l Office 
S. Kaminski, Central Office 
D. Wolterding, Central Office 
R. Aldrich, Reg. 3 Office 
J. Petiet, Central Office 
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DEPART.ME.NT OF THE ARMY 
UNITED STATES MILITARY ACADEMY 

WEST POINT . NEW YORK 10996 

January 10, 1997 

Department of Housing and Public Works 

SUBJECT: 10 Landfill Investigations 

Mr. Kejth H. Gronwald 
New York State Department of 

Environmental Conservation 
50 Wolf Road, Room 460 
Albany, New York 12233-7252 

Dear Mr. Gronwald: 

In pursuit of completing the 10 LandfiU Investigation, the following information is enclosed which 
requires your input: 

• Village Fann Landfill test pit survey 

- Morgan Fann Landfill sam.plmg results 

The Village Farm Landfill test pit survey .was performed to delineate the extent of fill in order to 
select monitoring well locations. We request your concurrence· or recommendations with the location 
proposed in Figure 3.. 

The seep and surface water sampling at Morgan Fann Landfill was petformed to evaluate the need 
for groundwater monitoring wells. Based on the analytical results, we don't believe monitoring wells are 
merited and we request your concurrence. · 

A well driller has tentatively been scheduled for Village Farm for the week of January 2Q, 1997 and 
we would appreciate your input prior to mobilization. Please respond at your earliest convenience to Bill 
Kavanagh at (914) 938-4459. 

Sincerely, 

Eugene E. Rood, P .E. 
C, Environmental Management Division 

Enclosures 

f4]002 
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ENVIRONMENTAL MA 
71627U2!1 15 12a 

INTERNATIONAL. TECHNOLOGY CO~POR.ATlON 

Project Summary 

This summary presenl"i ac~vitie:s perforrncJ durin~ Lhe Uniled Sl.Olt~s Milila.ry A~ath.:my l USMA). 
Villa~!.i F:.i.rm Landfill T\!$L Pit Sul"'c.!y. C1>ntrar.:l Numbt!r DACW4.5-Y4-D-0054. D~li..,~ry < >rd11:r 
Numb\:r 11.J . al W-:st PPinL Nl.!w York. t'ur lhl! p~rimt of Dcc.:emhcr I!<- IY. l99fi. 

This proj~l.'.l wa.'i p~riormed in response Lo pn:viuus invc.stigatiuns whir.:h w~rc ~undui.:ti.:u uL thi.: 
Village Fi.l!Trl Landtill to aeiermine the ex1t:nl or Llu:. fill area. 

IT Corporulion <In was contr:ietcd to cx~cute rhi~ Rapid Rt!sponse Lanurill rr<.ljt:cl ln address 
this 3it.e. The fullo""i"£ were IT's '>bjec:tiv~s Coe che prOjl!t:l: 

• . Determine the extent oi che !unuiill. 
• Determint! che vol um~ nr t.h1.: landfill. anJ 
• Chnru.r.:tcrllC thl! 1.:nml!nL'i ot' thi.: landfill. 

lnu·usi ... i.: :.i~li ... ; Ul!S bi.:gan "" o~i.:l.!mbc::r 1 l<, l 99fl al lhi.: Vi lli.l~I.! Funn L~nJfilL A ll.ll.al lll nint:ti::l!n 
L~st piL~ wcr~ i::x'-'.a vaLed w '4.S~ist in dcti!rm inin~ lhi: c::~t.t:nL 01' Lhc: li.1m11il I. The: luncJL'i II is ..:.i.;LimaLl!cJ 

lo be 66 fod lung by 5~ r'eet a.nd 38 c'ct:l widi:! al lht.: ""'~'il am.I l!asL ~nils , n.:spl!..:Li"dy. Tb1.: limiLS 
of che landfill extend beyond this ateli. but in sm1.1.U quantities. just hi..'.low lhi! gwumJ .surfat.:t!. Tut: 
deplh uf Lhc landfill is approllimacdy 12 fet!L lhruu~hOUL Gh1tn Lhi.: a.::i.swm;IJ area c.tnJ d!.!plh uf fill 
material. i1 volume of npproxima1.ely 2.000 c.:ubic yards Wll.S l!..~tim~m:d . A summary nf thi; T1.:.(l Pit 
.survey is pn.:si.:ntt::d bdow. Nute : ~m"11 to l:.&rgt! tiuu\dcrs IAlt:('t! l:!nc.:ountr.!rcd th.mug houl th.: c:nLirt~ 
1.1..rl!a 111' lhl.! Tcsl Pit Survi.;y . 

Tust PiL CJ l : 
I ) Lol.'.alion - 55 tt!l!l Ci.l.lil n.f lhc llUL.'iiJe 1.:nrn~r.s of th~ #I anu #~ f'in.: ri.lngc 1hn:i.: siui.:u .~Lrw.:tun:s. 

2) O~plh 11f lhe l\!Sl pit· ~·fet:L 
3l Grnunuwau:r s&:eping in aL 4-6 feel. 
4) Nv liLndlill material ~ncountered_ 

· Test Pir Q2: 
l J Lol:aLion - 75 ancJ 95 t't!t!l cast l.lf th..: uuL.,idc 1.:urm.:rs llf lhl.! #I anc.l #~ lin: rangi.: lhn.:c shk«J 
SlJ'U(.;tures . rt.:$pectivt!ly. 
2> Dcplh or Lhc.e ~~l ('Ill - 6 (~L 
3) No landfill n'l!llcrial l!nc.:uunttred.. 

Tust Pit !!1 : 
l) Loc:llion - 116 anu 110 feet n()rthwest of the north :ind SoUlh. Wl.!SL ~urnc.:r~ of lh~ gram.ISl.OlntL 
respec{ively. : 
2) Deplh or the ti!Sl pit - ~ feet. 
J) GroumJw;,ite::r seeping in ill 2 re~l. 
4) No lam.lri11 mal..:rial i;m:uuntt!n.:u in Liu; t.i.:~l pit. ho....,l!v~r . minor fill material 1111 i.:;.1su..:rn ..:J~~ nf 
lh~ 1i.:st [iil.jusL l'k.:low Lhc ground surfa<.:i.:. 

tlse or dac:.lail.Jfe of rne pl'OpOSQl data an th15 p:ige JS 'ur:i}ecl to the l'e4rtlc:rlon on me :::o""'Jr pt7ge 01 r~us proposaJ. 
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!NT6l'lNATIONAL TE:CHNOl.OGY CO~PORATJON 

Tc:s1 Pi1 U4: 
I l Dt!plh 111' thi.: IL~l pil - I U feel 

21 Cround111at1.!r si.:~ping in :i.t 6 k~L. 
11 Nu landfill mau.:ri;J.J ~ncountcred in the.: u:sl pit, however. mim.1r fill malt!riaJ 1111 north~ust t:!dg1:: 
u[ th~ ucst pit, jusL bdow lh~ ground surfac.: . 

T¢:sr pj1 pS: 
l J Location - l 0() uni.! 94 !°Cl!l Sl.lUlhWi.!Sl 11f tht! nurth anu j(.Jlllh. Wl.!Sl 1:11rncr~ 11( LhL! grancJ.s1.<1nd. 
r~:s~clivdy. 

2) Q~plh 11\' the tl.!.SL pil- 8 fec.t • . 
3J Groundwat.J:r :-;~~ping in rapi!.lly ill 2 fct::L 

4) Landfill macerial encounu:red in tht! ll!SL pit ijown 10 a depth 1.ir ~ fi.:1.!l, huw1.:v~r, high1::r 
percenlag~ of soil. 

L::!il Pjt 06A: 
l l Dt.:pth c;{ the Lest piL - 4 l°~et. 

2) Nl' lumlfill ma.tcriai l.!nctiuntt!rt!d. 

Tus1 Pjt 068 : 

L) Dtplh Ill° th~ LL!Sl pit - 4 lCl:l. 

2) No landfill mat.trial cnt:ounterec.1. 

J,st Pit 06: 
L l Lu~;.iLion • ~ 1 ani.J ~12 Lei.:t nnrthw~st pf lhL! norLh aml ~1Julh • ..w~lit ~urm:r~ 1.11° Lhi.: g.ran1.bt0£mL 
res~c.:tivdy. 

21 DcpLh of lhL! ll!~L pit~ 6 feeL 
.1) Gmunr.iwau.:r si.:t.:ping in al 4 l't:l!L. 

~) LancJntt mall!rial .:nrnunL1.:n.:d in lhi! l~'l ril <.!own ll1 a t.krth of(, k~L 

Ti:st pit 07A: 

l) D..:pt.h ol° Lhi! U!Sl pil - 4 f~l. 
2) No landfill mal.eriill encountered. 

Test fit u7B: 
1) Depth u1· the test pit - 4 feel 
2> No l<.1ndfill ma~rial L!ncounte.rcd. 

!¢st Pit 07C: 
I l Dt:pth of Lhc: Lesl pil • 4 fr:et. 
21 No landfill Rlilli:rial cn1.:ountereq. 
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lNTERNAT[ONAL TECHNOLOGY CORPOAATION 

Tus1 Pit OJ: 
I) Lm.::Hion • 2J ft!t:L nunh oi lhe nunhwl.!sL 1,;~,rni:r or Lht: grum.1.stan~. 
2} Dt![Hh 11i' lhl! U!Sl [7il • <i (ecL 

3) Grounuwall.!r Sl.!1.!ping in ;a 4 r~~l. 

~) A 2 fot.it !ayer ~1f hincJfill maLL?rial encc.iuntcrcJ in Lh~ I.CSL pil 2 l'l.!~l hdow thi.: gruunl.! Sll!'C.i~t..:. 

Ic;5r Pit OH: 
l > Luc1uion • 48 and :n fr:!eL southeast of th~ ntirth and soulh. l!J..'it curn~rs uf the ~ri.lm.1sti.l11d, 
respec:tiv..:ly. 
2) Ot:ptl'l 1.1r th~ u:.~t pil - 1 feet. 
7') GmunJw~ll.!r !'~1.:ping in al 4 fc1:l. 
4) A 3 fo,,, !il)'l!r 1,11' lanc.ifill mai.erial 1.:oc.:11unt1.:r~d in the: l~!'ll pil 2 t"1.:ct lx;[p\AI lh~ ~r11un<.I Sllrfm::t:. 

Iesr Pit ()9: 
L) L.oc.ation - .:1J a.nu 24 fe~L southwL:!st nf chc north and :-outh. w"sl t.:ornl!rs 111' Lh~ :;r01111istand. 
res~ctively. 

2) D~pth ~,f Lhe test piL - 7 fecL 
'.') GrounJwater S!!i!ping in a.c 7 fccL 
11) Lan<.Hill 1ualerial l!nt:oun~ri.!d in the Lt:.sl piL down lo a di;:pch 11f 7 fl.!t:L h~1wl!vl!r. high.er 
percentagi: ~1f soil. 

Tust Pit tn: 
I) Lor.:aLion - 4~ and 54 fec:l W1!:5\ M th!! nPnh and south. wcsL 1.:<wn1.:r!' 1 .r th~ granustaml. 
rcs~t:livdy , 

2) Dt!plh 11( th!! lCSl pil - 12 fct!L 

1) Grounclwatt:r at 6 fl!eL 
4) Lam.lrill mulerial t!nl.:oumcred in lhe.t.t!'L pit down cu a depth nf 12 t't?eL 

T1.:st Pit 11 : 
I l LiH . .:;.ili1111 - 611 amJ 61'! f"..:l!L wi.::\l ,1f lh1.: m11lh a111.J ~l~ulh, w1.:.st 1..:11rni.:r:; 1•!' lh1.: ~r:.mu~l:.lnJ. 

1"1.!Spt!Clivdy. 

2) Depth ~ir Lhl.! tc~L pit - 12 f..:~L 
}) GrnunrJwa~r at 7 . .5 feet 
4) Lantllill macer'iil.l encountc.rcd in the tesl piL down to a depth or 12 t'cl!L 

Jest Pit 12: 
l l Lo1;ation - 7 and I 6 ti?ct wesL of the nonh und south. witsr c:orn~rs of the gramisc.i.nd. 
r~spct:tivl!l)'. 

2J O~pth •11° lhC: {CSL pit - 5.5 tei;:t. 

3) Groundwat~r at '.'.5 li.:cl. . 
4) A 2.5 !'1111L luy~r of lam.Ifill IUOL~rial 1.:nc.:c..1untcn:l.I in the l~Sl pi~ irom '.\ to 5.5 !'~i.!l. 

Ua or ~tsr::/o.sura -:ii rile propc11al ~~ on 11'.a PQf1" g $1JtJJecr to rile re1U'1c:r/on on tt:le c:cver page cl this ptopo:iaJ. 
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Icsl Pit J 1: 
I} Ll.>CaLi\Jn • 24 a.nd ~5 t°et!l w~sL ~,f Lhc.: n11rth and south, w~sl ~nrnl.!n: ul' Lhc l!runu.~lantl. 
n..::spc~Livdy. -
2) Dc:p1h llf the t~.st pi L ~ 12 feel 
3) Gmund'Water at 3 foi?L 

4) LancJtill 1mneriul 1.:ncounterc.:tl in Lhe tcsL piL down to a depth llf 12 fol!L. 

Iesr Pit J 4: 

l J Location - southwest or rne gnindstand. a~ross I.he ai;:1.:~s~ ro;.id. 
2) Dcplh ot' !.he Le.SL pil - 8 f~L 
3) GruumJwaLl.!r al S fl;!t:l. 
4) Nu landfill mal.l::iial ~ncoun1cn.:d. 

The LJ.ndtlll debri~ c.:onsisu:d of pl:istic 1 cloth. tires. wood and scroi.p mei.al. ?i.!rt.:1.!ntagl.!~ nf eac.:h 
waste stri.:a.m wa.s inconsistent between each test pit ;:md l'.LIUld nol bt: ueterminctl . . Thi.! volumt: of 
scr"P mc::tal t.Jid nm appt:ar to be sumcienl LO warrant ret"u.-;e uL u r~l.'.ydin~ radlilY if Lh" lam!tiU i~ 
1~mQv~d. Th~ majority <)f the lllndfill IJ~bl'~ w~ di.sc;:ov1:1·t=Li in <Jn iil~ot 6X feel lung ilOd 58 iltld 38 
feet wid~ {!'lee Figure .~ - Assumed Fill Area ~fap). Fill m:u~ri;,il was record~d from just helow th~ 
ground surfar.:t! d0wn Lo a depth of 12 feet A high perc:emage tif the muterial rc1m.1vcd from this 
ureu was lu.ndfill <.kbris with lil.tle soil and boulders mixed th.rou¥huul. The voltlmt: 1.:<.1.kulations 
r.!stimat~u Lhi:: landfill 1.:onll!ms lU be appmximawly l .400 1.:ubk yanb. The landfill c~Ll!nued 
beyond lhi!' ar~O&. buL in ~mail 4uanlitic!s n:l'ltivc to che till area. This area W<U bruk.~n c.iown inLu 
lWO .SCC.:til.>nS. The iir.:;L ~~r.:lilln. lot:illt!d .i USL WCSl or the J_;rund!!Land. mca.surt:d t<.5 r"c~l widt: on lh\: 

1:astcm i.:nr.J and 'IO li!l!l al chc: western end and 110 feet Ion~ al the southern ~m.J and 72 fei:l on 
the northern l!nd. Th~ Sc::c.!Unr.J $ection. h.ic.:at~d ju~t :;ourh of the i;randstand rn1,;a...~ur~d JO fet?t wide 

un r..he i::a..~l.l.!m end and 40 fl!~t a~ the wl!stem ~nd and 100 ft:!~l long al the svutht!m ;i,niJ nurchtrn 
~nd~. Vnluml.! cah.:ulativns from this ill'CU (bas~d tln a cw<' ((;'ot laycr nr fill mat.t:rial) loti:lli.:d 

apprllJdmal.dy 600 1.:ubic.: yards. {l i:s cstima1'.:d that '.2.000 ~ubic.: yan.ls l)r l'ill material l!~i.sL~ in th~ 
Village Farm Lun(.f1ill. A\ lht: l.:l>m.:lu:o:i1in lit' cudi Ll.:~l pil lhc Ol:JL...:riul W:JS rl~11.:i.:J hud~ intP lhL.: 

-::u . .:a:vali11n. wilh lhi..: ...:uvcr suit plac1.:d ml wp. Fidd a..:liviti~s w~n;: wmplcll!t.1 Dl.!.:l.!mbcr l9, 
l~~(). 

UH or @C/o.1ut., of !he propol4J data Ol'I th1a page 11 SWIJecr re rna resrr1cr1on on 11111 ccwvr page ot Ihm propr»<ZJ. 
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New York State Department of Environmental Conservation 
Division of Solid & Hazardous Materials 
Bureau of Hazardous Waste Facilities 
50 Wolf Road, Albany, New York 12233·7252 
518-457-9236 FAX 518·457-9240 

January 15, 1997 

~ vv -

Mr. William Kavanagh 
Environmental Management Branch. 
Department of Housing and Public Works 
United States Military Academy 

John P. Cahill 
Acting Commissioner 

West Point, New York 10996 

Dear Mr. Kavanagh: 

Re: l 0 Landfill~ Investigation (Village Farm & Morgan Farm Landfills) 

The following is to confirm discussions during our telephone conversatiorrof January 14, 
1997 relating to your faxed letter of Januazy 10, 1997 on the proposed monitoring well locations 
for the Village Farm Landfill and stream and seep sampling results for the Morgan Farm 
Landfill. 

Regarding the proposed monitoring well locations for the Village Farm Landfill, I 
recommended moving the northernmost downgradient well southwest such that it would be 
located near the intersection of the two access roads (map attached). The reason for this change 
is to bring the well into a location which is more likely to be in the flowpath of any potential 
plume from the facility and to bring the well closer to the waste mass_ If during drilling of any of 
the monitoring wells, waste is encountered, the hole should be abandoned and the well moved to 
a more appropriate location. If this condition occurs, please make an attempt to contact me 
immediately to discuss alternate locations for the well. With this change, the well installation 
anticipated for the week of January 20, 1997 is approved_ 

The sampling results for the Morgan Farm Landfill have been reviewed and a 
determination has ·been made that monitoring wells are not necessary at this time for this 
particular site. Monitoring of the stream and the seep however will be needed to evaluate any 

. impacts which this remediated site may still have upon the environment. This information v.rill 
also be forwarded to the Division of Water for their concurrence. 

If you have any questions, or need further clarification please feel free to call me at 
(518) 457-9253 _ 

Sincerely, 1·7 I 
Ii" I •/ . I 

/:z~ ti. _1 .~w 
'f Keith H. Gronv-i~ld . 

Sr. Engineering Geologist 
· Anaclunent 

cc: Eugene Rood, West Point 
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ATTACHMENT B 

BORING LOGS AND 
WELL CONSTRUCTION LOGS 



MALCOLM PIRNIE, INC. BORING: CBMW-1 

ONE INTERNATIONAL BOULEVARD MAHWAH, NEW JERSEY 07495-0018 

:PRo.:JEct: H,~Mef\(?ttt:~::w•ui~®.ft~ ~:():()'{{: :: :: '\'/:::,:::: . .·· ':::'::::::::==::::::::::::=:=:::::::: :=::t::J ~ntW'?W.MlH$Ni~t ::;:::;:: :::;:/;:;::: 
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iai~:i::=:;~=:~li~iill~i,;;;;u;1mii?~~;:;;1:;~1;: 
S-1 0 - 2 n 6" 6 3 50/1 Brown-tan F - M SAN.D with Slit & Clay; trace(+) PIO= 0.0 ppm 

S-2 2-4n 10· 9 13 8 6 

S-3 4 - 6 n 10· 2 3 3 4 

S-4 6-8ft 12" 2 2 5 7 

S-5 0 - 10 n 10· 4 4 8 10 

S-6 10 - 12 n 12" 2 2 3 3 

S-7 "12-14ft 10· 8 10 13 13 

S-8 14-16ft 10· 3 5 9 12 

S-9 16-18 n 18" 25 26 9 10 

S-10 18-20ft 18" 6 5 4 4 

S-11 20 - 22n 20· 8 14· 22 33 

S-12 22 - 24ft 30 32 50/5 

S-13 24-26ft 20· 9 21 17 15 

S-14 26-28ft 18" 14 14 7 20 

S-15 28-30ft 6" 36 50/4 

2 

4 

6 

8 

F-VC Gravel 

Same As Above 

Same As Above with concrete, wood and aluminum 
fragments 

Same As Above with organic PeaUMulch 

Gray F SAND & Slit with VC Gravel 

Gray SILT and Gravel 

1 O Gray SILT and Clay with VC Gravel and Rock 
Fragments (FllO 

12 Same As Above 

14 Same As Above 

16 10" Same As Above 

8" Gray CLAY with F - VC Gravel (FllO 

18 10" Same As Above 

8" Gray CLAY with little Slit 
<material Is verv cohesive\· 

20 Same As Above with weathered Gneiss fragments 

Slit noted In tip of split spoon. 

22 Gray SILT/CLAY grading to Tan - Brown with 
VC Gravel 

24 Same As Above with some F - M Sand 

26 Same As Above 

28 Same As Above with Rock Frag~nts In tip 
spilt spoon 

30 END OF BORING AT 30 FT BELOW GROUND 

-

~=~=~===~=~=~:;:~:~:~r=~=r~===::: ::::::::::::::::::::::=:: ~:~=~=~·:·=·====:.=·=·=· = ~=~=~=~=~=~ ~=~:~ ::::~:~:: ... :.:.:.:.:.:.:.:.::::::;:·:·:::.:.: .... ·.·.·.·.=====:.:.::. ~:~:~:~~~=~=fr~=ru=~=~=~=== :;:::::::::: ::::::::::::::::::: ~=~:~:=:~::::::::::;::::: ::=:::::::=:::::::::::::::::::=:::::::::;:;:::: ::::::::::::::: ::::::::::;:;:;:: :·:·:·:·:·:·:·:·:·:·:·· 

Cement Collar = 0 - 2 ft below 
around 

PIO= 0.0 ppni 
Moist at approximately 4 n. 

PIO= 0.0 ppm 

CemenUBentonlte Grout = 
2 - 14.5 n below around 

PIO= 0.0 ppm 

PIO= 0.0 ppm 
Saturated - water at 8 n below 

ground surface 

PIO= 0.0 ppm 

Well Riser= 2· 1.0. Sch 40 PVC 

PIO= 0.0 ppm 

PIO= 0.0 ppm 

Bentonlte Pellet Seal = 
14.5 - 17.5 n below ground 

PIO= 0.0 ppm 

PIO= 0.0 ppm 

#1 Sand Filter Pack= 
17 .5 - 30 n below around 

PIO= 0.0 ppm 

Well Screen = 2" 1.0. Sch 40 
PVC 10Slot 

PIO= 0.0 ppm 

PIO= 0.0 ppm 

PIO= 0.0 ppm 

PIO= 0.0 ppm 

:·:·:·:·:·:·:·:·:·:·::::::::::::::::::::::;;;::::::·:·:········ 
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MALCOLM PIRNIE, INC. 
ONE INTERNATIONAL BLVD. 

MAHWAH, NJ 07495 - 0018 

LOCKING PROTECTIVE 

CASING 

FLUSHMOUNT 

OTHER 

D BENTONITE GROLIT 

0 BENTONITEJCEMENT 

GROLIT 

D BACKFILL 

D SLURRY 

0 PELLETS 

D HOLEPLUG 

D GRAVEL PACK 

0 SAND PACK 

D FORMATION 

COLLAPSE 

TOTAL DRILLED DEPTH 

ALL MEASUREMENTS ARE FROM GROUND 

SURFACE UNLESS OTHERWISE NOTED 

WELL CONSTRUCTION LOG 

PROJECT NAME 

PROJECT# 

WELL l.D. 

LOCATION 

TOP OF CASING ELEVATION 

GROUND ELEVATION 

DEPTH TO WATER 

DRILLING CONTRACTOR 

DRILLER 

DRILLING METHOD 

DRILLING FLUID 

DRILLING DATE 

COMPLETION DATE 

DEVELOPMENT DATE 

WELL PURPOSE 

CASING JOINTS: 

CASING 2 INCH(l.D.) 

SCREEN 2 INCH(l.D.) 

REMARKS 

USMA Ten Landfllls 

0285-659-1 ()() 

CBMW-1 

Camp Buckner Landfill 

7 .20 feet below top of casing 

Advanced Drilllng, Inc. 

Rick Empson 

8 1/4 Inch Hollow Stem Augers 

None 

July1 , 1996 

July 3, 1996 

July 8, 1996 

Groundwater Monitoring Program 

0 FLUSH JOINT D 
D STAINLESS 0 

STEEL 

10 SLOT 0 
D 

HYDROGEOLOGIST ____ E_rlc_J_o_hn_s_on ________ _ 

COUPLING JOINT 

PVC 

PVC 

STAINLESS 

STEEL 



MALCOLM PIRNIE, INC. BORING: CBMW-2 

ONE INTERNATIONAL BOULEVARD MAHWAH, NEW JERSEY 07495-0018 

S-1 O - 2 It 20" 3 4 7 7 Brownish - tan F SAND & Slit; trace(+) Clay; some PIO= 0.0 ppm 

(-) F - VC Gravel 

S-2 2-4!t 18" 6 16 14 12 2 Same As Above with Grayish color 

1--;:;.S-..;;3--i.__;4_-..;;6..;.;ft;..... . ....__1;.;;;2" __ 7'----1 0--'2'"-0-.;;;.23~ 4 6" Same As Above (Saturated) 

6" Gray-Tan-Brown VF SAND & Slit; trace(+) 

F - C Gravel 

1--;:;.S-4~..+-....:6;....-..;;8..;.;ft--+-1""8_" -t--'1"'"-6-+.;;;.27--+""3_1-t-50'---i/5 6 Same As Above with Brownish Tan color 

8 

10 

12 

14 

No samples collected from 8 It to end of boring. 
Drilling In bedrock with 6" Air Percussion Hammer 

END OF BORING AT 13 FT BELOW GROUND 
ENCOUNTERED BEDROCK AT 8 FT. 

PIO= 0.0 ppm 

PIO = 0.0 ppm 

Water at approximately 4 It. 
below around 

PIO= 0.0 ppm 

Well construction was 
compressed because of 

depth from ground surface 

to top of screen. 

Well Screen = 2" 1.0. Sch 40 

PVC 10 Slot 

Well Riser= 2" 1.0. Sch 40 PVC 

#1 Sand Pack = 
1.5 - 13 It. below ground 

Bentonite Pellet Seal= 
0.5 - 1.5 It. below ground 

CemenVBentonite Grout= 
0 - 0.5 It. below ground 
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MALCOLM PIR~ IE, INC. 
ONE INTERNATIONAL BLVD. 

MAHWAH, NJ 07495 • 0018 

LOCKING PROTECTIVE 

CASING 

FLUSHMOUNT 

OTHER 

D BENTONITE GROUT 

0 BENTONITE/CEMENT 

GROUT 

D BACKFILL 

D SLURRY 

0 PELLETS 

D HOLEPLUG 

D GRAVEL PACK 

[!] SAND PACK 

D FORMATION 

COLLAPSE 

TOTAL DRILLED DEPTH 

All MEASUREMENTS ARE FROM GROUND 

SURFACE UNLESS OTHERWISE NOTED 

WELL CONSTRUCTION LOG 

PROJECT NAME 

PROJECT# 

WELL l.D. 

LOCATION 

TOP OF CASING ELEVATION 

GROUND ELEVATION 

DEPTH TO WATER 

DRILLING CONTRACTOR 

DRILLER 

USMA Ten Landfills 

0285-659-100 

CBMW-2 

Camp Buckner Landfill 

5.61 feet below top of casing 

Advanced Drilling, Inc. 

Rick Empson 

DRILLING METHOD 8 1/4 Inch Hollow Stem Augers/6 Inch Air Percussion 

DRILLING FLUID None 

DRILLING DATE July 2, 1996 

COMPLETION DATE July 9, 1996 

DEVELOPMENT DATE July 8, 1996 

WELL PURPOSE Groundwater Monitoring Program 

CASING JOINTS: 0 FLUSH JOINT D COUPLING JOINT 

CASING 2 INCH(l.D.) D STAINLESS 0 PVC 

STEEL 

SCREEN 2 INCH(l.D.) 10 SLOT 0 PVC 

D STAINLESS 

STEEL 

REMARKS Well construction was compressed because of 

screen depth below ground surface. 

HYDROGEOLOGIST Eric Johnson 



MALCOLM PIRNIE, INC. BORING: CBMW-3 
ONE INTERNATIONAL BOULEVARD MAHWAH, NEW JERSEY 07495-0018 
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S-1 0 - 2 ft 6" 6 5012 - Brownish tan SILT/SAND PIO= 0.0 ppm 

Encountered refusal on cobbles 

S-2 5-7n 10" 4 7 13 16 

S-3 · 7 - 9ft 4" 6 9 5012 -

S-4 9 - 11ft 18" 

S-5 11 - 13 n 12" 2 2 3 4 

$-6 . 13-15ft 14" 50/5 

2 

4 

6 

8 

No samples collected to 5 n. 
Drilling through cobbles 

Brownish Tan SILT/SAND with Mulch/Peat 

Same As Above 
Encountered boulder at 8 n. 

a· PEAT with organic matter 

10 1 O" Gray SILT with Clay (Saturated) 

12 

14 

16 

Same As Above 

Gray Silty F - VC SAND; trace F - VC Gravel 

END OF BORING AT 14 FT BELOW GROUND 

ENCOUNTERED AUGER REFUSAL 

-
PIO= 0.0 ppm 

PIO= 0.0 ppm 
Boring was moved -15 n to the 

south because of auger 

refusal. 
PIO= 0.0 ppm 

PIO= 0.0 ppm 

··~-'!'!'?IPID = 0.0 ppm 1:mmm: 

Well construction was 

compressed because of 

depth from ground surface 

to top of screen. 

Well Screen = 2" 1.0. Sch 40 
PVC 10 Slot 

Well Riser= 2" 1.0. Sch 40 PVC 

#1 Sand Pack = 
2 - 14 n. below ground 

Bentonlte Pellet Seal = 
0.5 - 2 n. below ground 

CemenVBentonlte Grout= 

0 - 0.5 n. below ground 

:::::::::::::::: :::::::::::: ~:~:~:~:~:~ ::::::::: ~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~:~:~:~:~;~:~;~;:; ::::::::::::::: ::;:;:::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::~:~:~:~:~=~==·=·=:=::: :·:·:·:;:;:·:::::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:~:; :;;;:; ~:~:~:~;~;~t: :·:·:·:;:;::;::·:·:··· ::;:;: ~:~:~:;:;: ;:;:;:;:·:·:··=··· 
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MALCOLM PIRNIE, INC. 
ONE INTERNATIONAL BLVD. 

MAHWAH, NJ 07495 - 0018 

3.5 FT 

FILTER 

PACK 

13.5 FT 

14.0 FT 

LOCKING PROTECTIVE 

CASING 

FLUSHMOUNT 

OTHER 

D BENTONITE GROUT 

0 BENTONITE/CEMENT 

GROUT 

D BACKFILL 

D SLURRY 

0 PELLETS 

D HOLEPLUG 

D GRAVEL PACK 

~ SAND PACK 

D FORMATION 

COLLAPSE 

TOTAL DRILLED DEPTH 

ALL MEASUREMENTS ARE FROM GROUND 

SURFACE UNLESS OTHERWISE NOTED 

WELL CONSTRUCTION LOG 

PROJECT NAME 

PROJECT# 

WELLl.D. 

LOCATION 

TOP OF CASING ELEVATION 

GROUND ELEVATION 

DEPTH TO WATER 

DRILLING CONTRACTOR 

DRILLER 

DRILLING METHOD 

DRILLING FLUID 

DRILLING DATE 

COMPLETION DATE 

DEVELOPMENT DATE 

WELL PURPOSE 

CASING JOINTS: 

CASING 2 INCH (l.D.) 

SCREEN 2 INCH (l.D.) 

REMARKS 

USMA Ten Landfills 

0285-659-100 

CBMW-3 

Camp Buckner Landfill 

7 .22 feet below top of casing 

Advanced Drilling, Inc. 

Rick Empson 

8 1/4 inch hollow Stem Augers 

None 

July 2, 1996 

July 3, 1996 

July 8, 1996 

Groundwater Monitoring Program 

0 FLUSH JOINT D COUPLING JOINT 

D STAINLESS 0 PVC 

STEEL 

10 SLOT 0 PVC 

D STAINLESS 

STEEL 



MALCOLM PIRNIE, INC. BORING: MWVF-01 

ONE INTERNATIONAL BOULEVARD MAHWAH, NEW JERSEY 07495-0018 

2 2 - 4 ft 6" 3 2 3 3 2 Brown F - M Sandy SIL T;some Gravel; HNu = O ppm 
trace Clay 

3 6 7 16 45 
i. 

4 "'"s_a_me_A_s_A_bo_v_e------------t :1- 1111 HNu = O ppm 

~~!ii 

4-6ft 11· 

4 6 - 8ft 18" 

5 8-10ft 20· 

6 10-12ft 17" 

·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.··:;:.:·· 
·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.:·:-·-: ... ;.·.:·:·:·:-:·:·:·.; ... 

11 8 6 12 

11 14 17 22 

9 37 26 24 

6 Same As Above 

~ 
8 "'"s_a_me_A_s_A_bo_v_e_w_llh_roc_k_f-ra_g_me-nts-ln_n_os_e_o_f---f} 

spilt spoon. lilll 

10 "'"s_a_me_A_s_Abo_v_e------------t·=:: 

12 "'"N_o_s_a_m_p~-co-l~-ted-~-o-m-1_2 ___ 1_4_ft-. beca--u-se-m---i 

14 

'dilTlcult drilling. 

END OF BORING AT 14 FT. BELOW GROUND 
ENCOUNTERED AUGER REFUSAL 

~~~~~ 

.::: HNu = 0 ppm 
{ Bottom 9" of samp~ Is wet. 

:! HNu = O ppm 
{ Samp~ Is saturated . 

. !i 
)'1-H-N_u_=_O-pp-m--------i 

( Samp~ Is saturated. 

11111 DT::w~~:haor:u~: s:rface. 

Total Well Depth= 16.19 ft. 
below top of casing 

Depth to Water= 8.96 ft. 
below top of casing 

Well construction was 
compressed because of 
depth from ground surface 
to top of screen. 

Well Screen = 2· l.D. Sch 40 
PVC 10 Slot 

Well Riser= 2" l.D. Sch 40 
PVC 

#1 Sand Filter Pack = 
3 - 14 ft. below ground 

Bentonlte Pel~t Seal = 
2 - 3 ft. below ground 

Cement/Bentonlte Grout = 
o -2 ft, below ground 

Page 1 of 1 



MALCOLM PIRNIE, INC. 
ONE INTERNATIONAL BLVD. 

MAHWAH, NJ 07495 • 0018 

FT 

FT 

FT 

LOCKING PROTECTIVE 

CASING 

FLUSHMOUNT 

OTHER 

D BENTONITE GROUT 

0 BENTONITE/CEMENT 

GROUT 

D BACKFILL 

D SLURRY 

0 PELLETS 

D HOLEPLUG 

D GRAVEL PACK 

~ SAND PACK 

D FORMATION 

COLLAPSE 

TOTAL DRILLED DEPTH 

ALL MEASUREMENTS ARE FROM GROUND 

SURFACE UNLESS OTHERWISE NOTED 

WELL CONSTRUCTION LOG 

PROJECT NAME 

PROJECT# 

WELL l.D. 

LOCATION 

TOP OF CASING ELEVATION 

GROUND ELEVATION 

DEPTH TO WATER 

DRILLING CONTRACTOR 

DRILLER 

DRILLING METHOD 

DRILLING FLUID 

DRILLING DATE 

COMPLETION DATE 

DEVELOPMENT DATE 

WELL PURPOSE 

CASING JOINTS: 

CASING 2 INCH(l.D.) 

SCREEN 2 INCH(l.D.) 

USMA West Point Ten Landfills 

0285-659-100 

MVVVF - 01 

Village Farm Landfill 

8.96 feet below top of casing 

Advanced Drilling, Inc. 

Rick Empson 

6 1/4 Inch Hollow Stem Augers 

None 

1/24/1997 

1/24/1997 

1/28/1997 

Groundwater Monitoring Program 

0 FLUSH JOINT D 
D STAINLESS 0 

STEEL 

10 SLOT 0 
D 

REMARKS Well construction was compressed because of 

screen depth below ground surface. 

HYDROGEOLOGIST Joe Caraglne 

COUPLING JOINT 

PVC 

PVC 

STAINLESS 

STEEL 



MALCOLM PIRNIE, INC. 
ONE INTERNATIONAL BOULEVARD MAHWAH, NEW JERSEY 07495-0018 

2 2-41\ 23" 10 17 19 20 2 Grayish Brown F - M Sandy SILT; some Gravel; 
trace Clay 

3 4 - 6 It 24" 16 19 20 24 4 Same As Above 

4 6- 8 It 24" 18 23 26 50/5 6 Brown F - M Sandy SILT; some Gravel; 
trace Clay 

5 8-10 It 22· 11 17 26 50/5 8 sai:ne As Above with rock fragments In nose of 
split spoon, 

10 
No sample collected from 10 - 12 It. 

Drilled through cobbles. 

6 12-141\ 9• 12 24 26 36 12 Brown F - M SAND; ~ome Slit and Gravel 

7 14-161\ 21· 16 23 18 23 14 Same As Above 

16 
No sample collected from 16 - 18 It. 

Drilled through cobbles. 

8 18-201\ o· 50/1 18 
No Recovery 

9 20-221\ o· 5012 20 
No Recovery 

Some rock fragments In nose of split spoon. 

22 

24 
Cuttings are brown weathered rock. 

26 

Cuttlnos chanoe to oravish color at -27 It. 

BORING: MWVF-02 

HNu = o ppm 
Frost In sample. 
Drilled through cobbles. 

HNu = O ppm 

HNu = 0 ppm 

HNu = 1.5 ppm 

HNu = 1.2 ppm 

HNu = o ppm 

HNu = o ppm 

Change drilling to air 
percussion. 

Appear to be In weathered rock. 
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MALCOLM PIRNIE, INC. BORING: MWVF-02 
ONE INTERNATIONAL BOULEVARD MAHWAH, NEW JERSEY 07495-0018 
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:_ J/I 

1-------------------l'I :r 
L---A-ppe-ar-to_be_in_c_o_m_pe_te-nt_bed_r_oc_k-at_-_3_2 n_._

4

111 

1:: 

Appear to encounter a fracture at -37 n. 
Cuttings become saturated. 

·~ 

_______________} 

END OF BORING AT 44 FT. BELOW GROUND 
BORING IS INTO COMPETENT BEDROCK 

::::: 

I or::.~:=:,!:!.· 
t~ 

I 
i~-----------1 

llt------------1 
1•:1----------l 
:~;: 

ii· 
Total Well Depth= 46.05 ft 

below top of casing 

Depth to Water= 34.05 ft 
below top of casing 

Well Screen = 2· l.D. Sch 40 
PVC 10 Slot 15 Feet 

Well Riser= 2" l.D. Sch 40 PVC 

#1 Sand Filler Pack = 
27 - 44 n. below ground 

Bentonite Pellet Seal = 
24 - 27 n". below ground 

CemenUBentonlte Grout = 
0 - 24 n. below ground 
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MALCOLM PIRNIE, INC. 
ONE INTERNATIONAL BLVD. 

MAHWAH, NJ 07495-0018 

0 LOCKING PROTECTIVE 

CASING D FLUSHMOUNT 

D OTHER 

FT 

FT 

TOTAL DRILLED DEPTH 

ALL MEASUREMENTS ARE FROM GROUND 

SURFACE UNLESS OTHERWISE NOTED 

WELL CONSTRUCTION LOG 

PROJECT NAME 

PROJECT# 

WELL l.D. 

LOCATION 

HYDROGEOLOGIST 

USMA West Point Ten Landfills 

0285-659-100 

MVVVF-02 

Village Farm Landfill 

Joe Caraglne 



MALCOLM PIRNIE, INC. BORING: MWVF-03 

ONE INTERNATIONAL BOULEVARD MAHWAH, NEW JERSEY 07495-0018 

0 -2 It 8" 21 20 12 11 3" Reddish Brown F - M Sandy SILT HNu = 0 ppm 

5" Brown F - M Silty SAND; some Gravel 

2 2 - 4 It 11" 7 5 5 7 2 3" Same As Above HNu = 2.1 ppm 

8" Brown F - M Sandy SILT; trace Gravel & Clay 

3 4 - 6 It 18" 17 21 17 17 4 Same As Above with some Gravel %~~ } HNu = O ppm 

iii 
::::: 1-----------------i ,____ 

....__4 _ _.__6_- 8_n ___ 1_6· __ 1_7 __ 2_6-+--36--5-0/_,4 6 Same As Above 111 Ill HNu = 0 ppm 

I 8 No sample collected from 8 - 1 O It. 
Drilled through cobbles. 

1-....;5;;.....-+-...;.1.;;..o_-.;.;;12:..;lt"-+---'1"'"5"_+-6.;...._+-8;.._1--16-+-1-6_, 10 6" Brown F - M Sandy SILT; some Gravel .::· 

1--....;6;..__._ ... 12;;;..-_1....;4_ft'-+-_1_1· __ 4_6-+-50_12-+---+-__, :: .... :_: _:_:_:_:_:_:_~_:_:_·:_:_._~_me_roc_' S_:_~_:'-~-ra_:_: ____ I 
16 

No sample collected from 14 - 16 It. 
Drilling In bedrock. 

END OF BORING AT 16 FT. BELOW GROUND 

ENCOUNTERED BEDROCK AT 13 FT. 

.: 

ill 
I HNu = 0 ppm 
( Sample is moist. 

Total Well Depth= 17.74 It. 
below top of caslog 

Depth to Water= 10.30 It. 
below top of casing 

Well construction was 
compressed because of 
depth from the ground surface 
to top of screen. 

Well Screen = 2" l.D. Sch 40 
PVC 10 Slot 

Well Riser= 2" 1.D. Sch 40 PVC 

#1 Sand Filter Pack = 
4 - 16 It. below ground 

Bentonlte Pellet Seal = 
2 - 4 It. below ground 

CemenVBentonlte Grout= 
O - 2 It. below ciround 

()( ' 
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MALCOLM PIRNIE, INC. 
ONE INTERNATIONAL BLVD. 

MAHWAH, NJ 07495 • 0018 

FT 

FT 

FT 

LOCKING PROTECTIVE 

CASING 

FLUSHMOUNT 

OTHER 

D BENTONITE GROUT 

0 BENTONITE/CEMENT 

GROUT 

D BACKFILL 

D SLURRY 

0 PELLETS 

D HOLEPLUG 

D GRAVEL PACK 

0 SAND PACK 

D FORMATION 

COLLAPSE 

TOT AL DRILLED DEPTH 

ALL MEASUREMENTS ARE FROM GROUND 

SURFACE UNLESS OTHERWISE NOTED 

WELL CONSTRUCTION LOG 

PROJECT NAME 

PROJECT# 

WELL l.D. 

LOCATION 

TOP OF CASING ELEVATION 

GROUND ELEVATION 

DEPTH TO WATER 

DRILLING CONTRACTOR 

DRILLER 

DRILLING METHOD 

DRILLING FLUID 

DRILLING DA TE 

COMPLETION DATE 

DEVELOPMENT DATE 

WELL PURPOSE 

CASING JOINTS: 

CASING 2 INCH (l.D.) 

SCREEN 2 INCH(l.D.) 

USMA West Point Ten Landfills 

0285-659-100 

Ml/'NF - 03 

Village Farm Landfill 

10.30 feet below top of casing 

Advanced Drilling , Inc. 

Rick Empson 

6" Air Percussion 

None 

1/23/1997 

1/23/1997 

1128/1997 

Groundwater Monitoring Program 

0 FLUSH JOINT D 
D STAINLESS 0 

STEEL 

10 SLOT 0 
D 

REMARKS Well constnictlon was compressed because of 

screen depth below ground surface. 

HYDROGEOLOGIST Joe Caraglne 

COUPLING JOINT 

PVC 

PVC 

STAINLESS 

STEEL 



ATTACHMENT C 

GROUNDWATER SAMPLE 
COLLECTION LOGS 



i\W!Il.M· 
t-'IRNIE 

SAMPt.E COl.1.ECTIOH LOG 
PROJECT II u2~Sla59 2BD DATE_]~/ 1 ..... ~ ......... 0 ..... (,;---· ___ . __ · __ 
PROJECT NAME U ~. (\\ . £\ ,..._)oq \.>o ·. " i.. SAMPLERS_....µ..._,.,.?R...__ ...... ~ ..... o .... r...,,1 .:;;..Ri..:..fsJ<~·-----
SITE LOCATION lJo;-t ?n 1d f\J'{ Gr ~ c .Jo\\nseoc 
WELL ID # j\$m. 1..+) - \ PURGING SAMPLING 

UPGRADIENT / DOWNGRAOIENT TIME START: l 0'0-0 TIME STAAT: j 11~ 
(Clrcle one) TIME FINISH: l o.tt-5" TIME ANISH;:i:s:d:.~:~====== 

HEADSPACE N\ f\ (ppm) RECOVERYTIME: ____________ _ 

WELL EVACUATION DEVICE: d · , S(>O~\.a '2o 'h,9 b 
SAMPLE COLLECTION DEVICE: _\J<b,...__.......,1..._· ()~ _ _.o'""'o'""'"' --------------

WATER LEVEL MEASUREMENT DEVICE: _N\.'--'--'_-..... S_(d._...~~------------

HEADSPACE MEASUREMENT DEVICE: _ _.N--+-1-~---------------
WELL DEPTH (FT. FROM TOC) • 2 $ I l 
DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

• 2$ .12 
.. \.'1"! 
• \ . 

TIME \ t:«2S' 

(.16 g/ft In Z' diameter well, .65 g/ft In 4• diameter well) 

VOLUME WATER REMOVED (GALLONS) • '--/ RATE L Vz ~ 

SAMPLE APPEARANCE: _Q_.Q...e.e>-o-==---.......... -------------------

FIELD· PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH AFTH 

Volume Purged (gal) V2r.a1 2 Oi'?i ~ f 
Temperature(<t) 

<..J <l 
~ l :2., :~-.:>( 1 ~ .-sec 

· ~ 

. Specific Conductivity zcr~ 7q 1' 

pH to .'8~ lo . ~3 

J\JIU Cf· . ~ \? . ~ ' / 
~THERCONDmONS: (Today) c..\~ , -~£~ ~0\-

(PnMoc.Js 2 Days) ~- . 

WELL CONDITION (CASING, COLLAR, L~K):_9~~~.....a..-------------

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\P,L f\ \ .o-\o \ <.. \ Ot:r 'i \'\"\I \\~n~ 
...::> 

I 



~W!Xl.M 
t"IRNIE 

SAMPlE COt.1.ECTION LOG 

CATE _] ............. { > ... ~+-{ C~l( ..... .-;_ . . ------
PROJECT NAME \) ~. ;n . \:\ ,,Je<.:...-t ?o·.rd .. SAMPLERS_µ_,..,.?-"---. ~ ......... 0 .... 1 d_n ....... __ fsk...._· -----

PROJECT# u2~S(0592GD 

SITE LOCATION LJ.cc.:-t: ?o· rd I l\)'f ~ubn ·~d-3 
WELL ID# (,41]L.-i : - Q I PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: I l Z. 5 
TIME FINISH: \ \ ~ :l, 

(ppm) RECOVERY TIME: 
(Clrcle one) 

HEADSPACE t-.J},f\ 

TIME STAAT: ._.I.,;\ \....:.Ji~--
TIME ANISH; \ \"=\ '-' 

I --------------
WELL EVACUATION DEVICE: 2" 'diJtJffiQ...£$~b\i 

SAMPLE COLLECTION DEVICE: __ 'co,,_ ... ·'-. \..,.a.._'"-----------------
WATER LEVEL MEASUREMENT DEVICE:__.....\\'\ .............. -_'5..._~.....-.'f"'""----------------
HEADSPACE MEASUREMENT DEVICE: _.._N-1J ..... A. _______________ _ 

· WELL DEPTH (FT. FROM TOC) • ~~ ~ \.o -----=----------------
DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

(.16 g/ft In Z' diameter wall, .65 g/ft In •• diameter well) 

VOLUME WATER REMOVED (GALLONS) - 9 RATE L:.. V06-.f~ 
SAMPLE' APPEAAANCE: _S.-.\a..."..,..~~~~-~....;:..a=.-;-·-------------

FIELD PARAMETERS CALIBRATION FIRST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) Jad ~ ~ ('). 0 1' a~ 0 
Temperature( CC) 

, .u .-_, 
?':> .J( Z~0c_ 2 .7}{_ 

Specific Conductivity tt"Dt-.n-1 l\°\"X;' )( I Cl ~yJr-, 

pH t ,, 'lL \c.\\r. lr. l c=z_ 

Ci 'x:· 21::;2.. I..../ lo 

. (Previous 2 Days) ~ cc ', .......... 
'MOATHER CONDmONS: (Today) ~;!:"'\-

. . ~ . 

WELL CONDITION (CASING, COLLAR, LOCK): u;;;QQ Q=.... ~ \\e .,.0 
- ~ 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\'AL f\\~\<... \ Oc:. 'i 1."'\\ I \\~n-
....::> 

I 



"W.roM 
f'lRNJE 

PROJECT# 02~Sla592QD 
SAMPlE COUECTION LOG 

DATE _·J~{_._)$-...f_...Cz_(r,...._ ____ _ 
PROJECT NAME\)~. \{\ . £\ ,>,]ec;t ?o-.rd .. SAMPLERS_µ_,...,.'t\e--f< .......... a ..... 1 _,R...,- ..... /::J<...._· ____ _ 

SITE LOCATION Wo;;t: ?o·rd 
1 

t0'f ~hD '"l::...t~;=\s. 
WELL 10 ;; LAm, . )- 02 PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: 12 C~ TIME STNIT: """'.'\-:::2-2-.._'5---
(Clrcle one) TIME FINISH: \ '2 \ ~ TIME ANISH; _\ ..... 2..,..t\ ___ _ 

HEADSPACE A.J/ ~ (ppm) RECOVERYTIME: ____________ _ 

WELLEVACUATIONDEVICE: 2• ~b~s.~X,. ?v~ 
SAMPLE COLLECTION DEVICE: --.::~-..:ii...:·,~\:.-"?.,,,$ _______________ _ 

WATER LEVEL MEASUREMENT DEVICE: ~c:<>~--....;;Siit.:c..==:::: .. "!¥":S'S......_ __________ _ 

HEADSPACE MEASUREMENT DEVICE: __..f9--+/ ..... ~-----------------
WELL DEPTH (FT. FROM TOC) • _2_.L_f._.J..{.._(,.._ __________ _ 
DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

VOLUME WATER REMOVED (GALLONS) 

:~;~~5551 TIME \~ 

• S.s 
(. 16 g/ft In Z' diameter well, .65 g/ft In 4• diameter 'el.J) 
• \CJ . RATE L_\f~ {).f#\ 

SAMPLE APPEARANCE: ~e,,.Q.=-::;~~o~~O~------------------

FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH . FIFTH 

Volume Purged (gal) 5~ \OaJ1J ~--JI 

Temperature( 't) 2i~c_ .o 
It oC.. 16 

Specific Conductivity I '-1~)<"(0 L t'D><iO \ 
pH 5 . lo9 5.1~ ' 
rJTu D ""'I D'S.~ '\::>v 

'NEATHER coNomoNs: (Today) ~ ~ S'°~ · 
· --~~..r..:.=~~-=-----------------

. · (Previous 2 Days) -o--" .... \ ... w .... ,x) __ , ~--_.C_.Wc,...... ........... ._.·---~---........... -_.._. ___ _ \; )Or7-0 'l ' ,s c (\ 
WELL CONDITION (CASING, COUAA, L~~K): __ g~~~~"------------·l __ 

ANAL YflCAL PARAMETERS CONTAINERS PRESERVATIVES 

-\'AL {\\~\<... \ \:)(X-) \'\\ l ~~n-
~ 

! 



!.W!XX.M 
t"IRNIE 

SAMPLE COl.i.ECTIOH LOG 

PRO. :er# 02~5( a55 2 B D CATE_]".""'""'-/\""""~+-' c,"""""1(~--;-· ------
PROJ :CT NAME \) ~. \\\ . fj ,Jost ?o'. rd .. SAMPlfRS_µ __ ,.,..'t\R--~ ..... a ...... ,_+p"""""'""'fsk.....,,· ____ _ 

SITE LOCATION Llcs.:.t: ?n· rd I &'f ~Q~S\ ,J;..,C..\.l..QJ: .\-s 

WELL ID# L~N\W-03> PURGING SAMPLING 

UPGRADIENT I DOWNGRADIENT TIME START: \ z~ 5 TIME START: \ ~\a 
(Circle one)

1
! TIME FINISH: \ :as:::rs:::::> TIME FINSH; \ ~ \ ':::> 

HEADSPACE &A (ppm) RECO~RYTIME:_ ..... 1 .... "5._.m ............ : ....... o ________ _ 

WELL EVACUATION DEVICE: 2 II -e.e1) c Sv 6 ('l',Q(""~ ;~\e. )?UN'\.? 

SAMPLE COLLECTION DEVICE: -~--·, .... \...,.e. ..... <" _______________ _ 

WATER LEVEL MEASUREMENT DEVICE: .......:..\'<\.!..!.--...::'S..c::!:::::m!!~~·=-------------
HEADSPACE MEASUREMENT DEVICE: __ N .... /_~---------------

~:~HD~~T;A~~~::;~~) TOC) : -;-::-·-:~!'1!7"-"--. ~-Z. ____ TI_M_E_I Z_'i_S' __ _ 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

VOLUME WATER REMOVED (GALLONS) 

- 14 . .:i. 
- ~ .55< 
(. 16 g/ft In Z' diameter well, .65 g/ft In 4• diameter wel!) 

1 

• 2.J.f RATE L \f~~~ 
SAMPLE APPEAAANCE: _..:C...!~~O~a~<D~-~~~-----------------------

FIELD PARAMETERS CALIBRATION FIRST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) 'f.io/'l 0 15a~ 2 ~ c.<?.J 
T emperature«t) 2.Lfol. Zof)L j '1 b)l_ 

Specific Conductivity I zo>(TO l/~xro Ice>~" 

pH 5.// 6 s<o S.<.~ 
rv-ru 2.3 2'/ 2":> 

WEATHER CONOmONS: (Today) ~ ~s0P . 
(Previous 2 Days) ? . cloL?c:4t 

1 
ca . ~. S.>.l D ''"'-zt 5 

WELL CONDITION (CASING, COUAR, LO~K):_-=~::wi;;;;:;:a,,:x\J ........ "'-------------

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L {\\~\<-. \ CJc -Y) 1."'\\ l \\(:Jn _ 
~ 

! 



ft-W!IXM 
~IRNIE 

SAMPLE COU.ECTION LOG 

PROJECT# 02~5(a59 2 GD DATE _]~l 1 ..... i~l ...._C}._.(r,'---·------
PROJECT NAME\) ~:\\.\j uJe<d; \)o""i_ SAMPLERS µ,\)R ~o, 0Rfsk · 
SITE LOCATION LJo;-(: \?n· 0--f 

1 
t\J'f ~Ohr\ ~\ly'1 · k 

wELL 1D " L~m w-o t PURGING SAMPLING 

UPGRADIENT / DOWNGAADIENT TIME START: 0Cf5 S TIME ST.ART: \ 0 \\ 
(Circle one) TIME FINISH: J o q ,,3. TIME FlNISH; -,-5:>-\_$ __ _ 

HEADSPACE N/A (ppm) RECOVERYTIME: 
I ----------------------

WELL EVACUATION DEVICE: 2 '' -:>u b \'(\.C2-c s. ·W 1 

SAMPLE COLLECTION DEVICE: --~-..a...;.·_\....;::.e,:;;....r ____________________________ _ 

WATER LEVEL MEASUREMENT DEVICE: ....:C'f'~_-_S;;z:.iC-=.!~'i)~·~-----------------------
HEADSPACE MEASUREMENT DEVICE: __ .._N'"-f/-· ..... ~..__ __________________________ _ 

WELL DEPTH (FT. FROM TOC) • _\_2.._. J_Z, _______________ _ 
DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

• _L_...I ._. '2._~ _________ TIME 09 ~ 

- g .J.-14 
• 5 .I{ 

(.16 g/~n Z' diameter wen •. 65 g/ft In 4• dlampter rWJ~l . 
VOLUME WATER REMOVED (GALLONS) • I ':> RATE L_ 'f 'Z...- {r.(f M 
SAMPLE APPEARANCE: ----~-......l._~,,,_._-~-,--~----=-=-· =-------------------

FIELD .PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) Scr-11 I n(:l()o._Y 15cv,_O 

Temperature('t) \ --fb (_ \ <66c. 
u 

l~.:>c 

Specific Conductivity 5DX.<D 4ux:ro 4ul<IO 

pH t:; . q'° S.Cf? s.~ 
t\)TU i5. i 56,9 <~.·7 

WEATHER CONDmONS: (Today) --So~._..~ ........... "'""""'~-%.-..;;~;;.._-__________ _ 

(Previous 2 Days) 0 . clc0k \'O:......,..... ~h<'.!!s 
T --::S' .-:S , 

WELL CONDITION (CASING, COLLAR, LOCK): ~~ o ~-&> CA&:> it . . ~ )~ \ 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L f\\~\<.... \ G<-Y) \'\\ l \\~n ~ 
..:::> 

I 



~W.ffiM 
YIRNIE 

SAMPLE COUECTION LOG 

PROJECT II 02~S( a552BD CATE_].-......./ 1 .... i .... { .... 0 ....... ("'._-· --·----
PROJECT NAME \.) ~- :\\ . B , Jer;t ?o-. "t SAMPLERS__..µ...._,~?"~ ...... f< ...... a ...... ,.....,1 .-;.p"""'"k~J<· ____ _ 
SITE LOCATION Wce;-t 0,-1'1 /\J'f ~a'b. D ~o\lr.\-:s. 
WELL ID ti L bO\ W - D2 PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: \ o°?S TIME STAAT: \ \ C \ 
TIME FlNISH; . \ \. o S (Circle one) J TIME FINISH: \ 0 :-::,2> 

HEADSPACE ,J ~ (ppm) RECOVERYTIME: 
--------------------~ 

2
,, 

WELL EVACUATION DEVICE: S.vbrne r 5, ~\e. Sf>u~ 
SAMPLE COLLECTION DEVICE: __ .... 6-;,'"""""~; \.:.::ie...._<:.;,__ ________________ _ 

WATER LEVEL MEASUREMENT DEVICE: ......;...l""'-~--=~=~"""'-------------

HEADSPACE MEASUREMENT DEVICE: __;t'l.....,/~~--------------------
WELL DEPTH (FT. FROM TOC) • .... /~8~. ~""""'-I ___________ _ 

DEPTH TO WATER (FT. FROM TOC) • 7 . 5 Cf TIME \ Q :;.ts 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

VOLUME WATER REMOVED (GALLONS) 

FIELD PARAMETERS CALIBRATION 

Volume Purged (gal) 

Temperature(~) 

Specific Conductivity 

pH 

flJ1U 

.. 11 . oz 
• 

(.16 g/ft In Z' diameter well, .65 g/ft In 4• diameter Wei~ 

• 2 \ RATE L. YL 6-f !:!\ 

ARST SECOND THIRD FOURTH FIFTH 

7c/JO ILf CJJi.CJ 21 CJ) 0 

1>5'0c Jl/ ~(_ . )4JO~ 

l~OXtD <if>Sxl D la5x1 o 

5 .&'{ ~.'DI ln. I 0 

Z<-6 ~I \/ 

WEATHER CONDmONS: (Today) ~ · ::i<.:S:"f --~~..i=.;~~~---A.;lo::a.I......:.... __________ _ 

(Previous 2 Days) !f> I 0.-<::N L cc I b=e=- "'5» ~::s: 
WELL CONDITION (CASING, .COLI.AR, LO~K): ~.S\ :S) 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L 1\\~\, \ C)(""'r ', ·;-\'\ l \\.. \.2:,() ~ 
..::> 

I 
I 



~W.al..M 
t--IRNIE 

SAMPLE COLLECTION LOG 

DATE _]7"""'""'/ 1 ..... 9:....,./ c ...... 1 ..... L_· ·------
PROJECT NAME \) ~ ~\\ . \j ,b)oc;t ?o·. n t SAMPLERS___._µ_, .,..~--K ..... a ...... ,_Jf._. ....... k..._k· ____ _ 

PROJECT# u2-~Sl a552GD 

SITE LOCATION Llcc.:t: 2-n· rd I t\)'f ~oho :r..~y';~ 
WELL ID# L ~mw-o::.. PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: ct\ Z,O TIME STAAT: 0 <:f 50 
TIME ANISH; c;R 5 S (Circle one) / TIME FINISH: o 9 !;>er,, 

HEADSPACE f'V _A (ppm) RECOVERYTIME: ---------------
2 11 L 

WELL EVACUATION DEVICE: Sup"'-&£3;?/c: Sf>4<:f'.!? 
SAMPLE COLLECTION DEVICE: --~"--"='-"-\e""""-'C.__ _____________ _ 

WATER LEVEL MEASUREMENT DEVICE: --i..:O'\.:..::;-=S<....-. ... co.;g~ta-=i-------------

HEADSPACE MEASUREMENT DEVICE: _.._N_,)1-t\----------------
. WELL DEPTH (FT. FROM TOC) • \ \ I 0'5 
DEPTH TO WATER (FT. FROM TOC) • ~. 3>3::-. TIME 0<\~ 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

VOLUME WATER REMOVED (GALLONS) 

• 

(.16 g/ft In Z' diameter wail, .65 g/ft In •• diameter w~9 

. \ 2 RATE L'-f~~JJ\ 
SAMPLE APPEARANCE: --~~-===~------------------

FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) ~or.JJ ~cr,O 1 2~ 
tCf0 t 2 ?0

'-

'-..) 

Temperature(rc) Zl°C.. 
Specific Conductivity l27u>< ID '4lt:>>C 10 Z3~K 10 

pH lo . l / lo. ll "1. \\o 

/\JTu J 2'1.<rrot 39.~ ~c.a 

1/1/EATHER CONDITIONS: (Today) ~ ~ 

(PrelJlous 2 Days) . ~- US>~ 
1 

Ca·. ~1 
WELL CONDITION (CASING, COUAR, LOCK): !\') 10., 9 ~ \'-R-J=~...:? 

~Q('\\'..~ 

Q g, "=>- h 'a.ax, . 

ANALYTICAL PARAMETERS CONTAJN;RS PRESERVATIVES 

-\~L f\\~\<.._ \ CY:r) C'\"'\ I \\. \2J() -
-.:> 

! 



t-.W..cIXM 
YIRNIE 

sAMPl.E COUECTION LOG 

PROJECT# 
1)2~S( ,_,5q 2GQ CATE _] ..... / ...... 1 ...... 1 ..... l a ...... r( ...... ..,_. ------

PROJECT NAME \) ~. ('(\ .\j LVQ"'.;t ?o'. rd .. SAMPLERS µ, ?*' Ka, 
4
_pfsJ< · 

s1TE LOCATION Wcc.;-C 2o 1d t0'i .,jeco D 1 ~ Q w 
WELL 10 # LL M w 0 \ I PURGING SAMPLING 

UPGRAOIENT / DOWNGRADIENT TIME START: ) l..{ £ TIME ST.ART: ) </'(] 
(Circle one) / TIME FINISH: 1 J_J 4 \q TIME ANISH; 14 ;:>O 

HEAOSPACE N A (ppm) RECOVERYTIME: __..._~....;;...._--
' 

WELL EVACUATION DC'\'ICE: 2 \ I ~ 
l;V - ~ -?&-nf> 

SAMPLE COLLECTION DEVICE: _\:n__,,, __ 1_. Q-1.o=-----------------
WATER LEVEL MEASUREMENT DEVICE: _{'('\;_.:._-:-~ .... ~ ........ ~.....-.------------

HEADSPACE MEASUREMENT DEVICE: _ ..... fV"""+-/ .... ~'"----------------
WELL DEPTH (FT. FROM TOC) - J 2 I z. ~ -----------------
DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

• :J, SL 
- y, l'e 
- 3. oq 

TIME / Lj3(a 

(. 16 g/ft In Z' diameter well, .65 g/ft In .-· dlahter well) 

VOLUME WATER REMOVED (GALLONS) • . Cf RAlE L '"'Z... G-(:JN\_ 
SAMPLE APPEARANCE: St~ ~~ ~ 

FIELD PARAMETERS CALIBRATION FIRST SECOND THIRD FOURTH . FIFTH 

Volume Purged (gal) . .g VVJ.0 '1 O:/JJ q~ 
Temperature( CC) 16 ll\ v ~ l1 
Specific Conductivity (!D x fD vo;.10 wo 't./ 0 
pH s,~ s.qJ.. 5.Cid 

ri ()Q l-l30 d)~ 

WEATHER CONOITTONS: (Today) __ $.<~~lf'iVl'Y..-..~~ ........ ____.5riL.:5_::-1:>i........i.f __________ _ 
..OS 

' (Pravious 2 Days) ? . ~\.~) ~ 
WELL CONDITION (CASING, COLLAR, LOCK): t\.),a t ® Q.&w.lr ~ Q).b.Ra 

(Y\. '::. 3 · ~ -ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

' -\~L (\\~\<... \\:)ex) , ...... ,\ \\~n~ 
...;) 

I 



SAMPLE COU.ECTION LOG 

PROJrCT # 02~S(o55 2BD CATE_]':""""""""'/ 1 ...... 1_{ a ...... r(...._--;_· ------

PROJc:T NAME\)~ :'f\ .ei ,.Jo(;t \)o·. 11 i.. SAMPLERS µ,?*' f\a,dnlc:J< . 
SITE. LOCATION LJo;t: 0n 0:f 

1 
/\)\{ _)Qr<) ~· ~ula 

wELL 1D 11 Lc...rnw-02. PURGING 1 ~5b SAMPLING · 

UPGRADIENT / DOWNGRADIENT TIME START: µu·~ TIME STMT: \~~ 
(Circle one) j TIME FINISH: l Ji 07 TIME ANISH; ) .y Z\e 

HEADSPACE /\J A (ppm) RECOVERY TIME: .-, -------------
WELL EVACUATION DEVlCE: ·2 1

' ~-.)~c:::,;,bbe ~ 
SAMPLE COLLECTION DEVICE: -~~ ..... ·--' \....,-e._c. _______________ _ 

WATER LEVEL MEASUREMENT DEVlCE: _Q\.~-..... %z.--.~~-----------

HEADSPACE MEASUREMENT DEVlCE: -"""'N~/-'~---------------
WELL DEPTH (FT. FROM TOC) • ~~ · I 4 
DEPTH TO WATER (FT. FROM TOC) • -\5-. q_3 ______ Tl_M_E_dJ=tt75_ . . ---l'6_SD_0 

HEIGHT OF WATER IN WELL - _ta_ ...... s_. _\ ___________ _ 

ONE WELL VOLUME (GALLONS) • l:} . L.f 3:> --------------------
VOLUME WATER REMOVED (GALLONS) 

(. 1 ~meter well, .65 g/ft In 4• diameter well) 

. ~z RATE L {/(_._ lWM 
SAMPLE APPEARANCE: --'~==~~------------------

FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) 

Temperature('t) 

Specific Conductivity 

pH 

WEATHER CONDITTONS: (Today) =;;)ii &~~~F 

(Pf8\lious 2 Days) --2--.-..-~--=----=----~--· ""'""'"-----------
WELL CONDITION (CASING, COLLAR, LO~K):___;;;~-.li· ,........ __ ..._ ___________ _ 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\'AL {\\~\<... \ (), --y 'i ""'I \\.. \.2:,() -
...:) 

I 



t-.W.ffiA.1 
t"IRNIE 

SAMPU: COUECTION LOG 

PROJECT # 02.~ S ( 0 53 2 G Q DATE _]'."""'-/ t_..J+-( a""'-'l (,...1 _ . ------

PROJECT NAME \_) ~- :\\ . B '-J or;(; ?o· .. " { SAMPLERS µ, '{\'? fS a, 
6 
p lsk · 

SITE LOCATION Wo;t ;?p. rd f\J "{ ~ <;:::::,1 ~ ~ Q 
0 

WELL ID# lCmL.V-0~ PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: 11>'-t 4 TIME ST.ART: ).lJ Q,3 
(Circle one) ! TIME FINISH: I ~ 5 \e TIME FlNISH; 14 05 

HEADSPACE N~I\ (ppm) RECOVERYTIME: ____________ _ 

WELL EVACUATION DEVICE: 2 '' S\l~j'o\'< ?v~s;> 
SA.WLE COLLECTION DEVICE: _b..:::;;...;;.;:i.,,._..·._. \"'"'Q;;;..;<:..----------------
WATER LEVEL MEASUREMENT DEVICE: ....lro~_' S.-=.ii.C-ewi~~------------

HEADSPACE MEASUREMENT DEVICE: ___ N__,_} ~------------------
WELL DEPTH (FT. FROM TOC) v • 3 0 · 2 2 
DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

VOLUME WATER REMOVED (GALLONS) 

-~--------------• ~3,(p4: TIME 13 : Wlf. 
• , .~S 
• \ . QS 

(.16 ~ diameter well, .65 g/ft In _.. diameter Jel_!l 
• ~ L.J RATE L {?,NJ.Al\ 

SAMPLE APPEARANCE: ~C\.R~-06QD-=--i.__ ________________ __ 

FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) \ c;: ac.O 2Yl. -=\a.0 !-\ aw9 
Temperature(t:) \ 9;2.L 

. ' J 
/~"='(" 15.6L 

Specific Conductivity \\DX!O l l ().( I D f 10 )(.IO 

pH ~ . '3'i ~ ol '1.u5 
l/~ . s ktf IDLP fin 

WEATHER CONDmONS: (Today) _5.,.u..l)~C\.!..:<"-~"23::....--....;i.5:::::.-:.-o....;\-_-----------

(PnMol.ts 2 Days) ~· cl@~ \g,;. ~) ';>.\J<WD:::s; 

WELL CONDITION (CASING, COLLAR, LOCK): ~OQ d£> S>.0 o ...._ C.Jl , r Q.r ~ 

~ ~-==-9~ 
~ 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L i\\~\<... \ ()<:.c'i ('\'\ I \\\2:ici _ 
~ 

I 



'-Will..M 
~IRNIE 

SAMPU: COUECTIOH LOG 

PROJECT II 02~S(o5Cl 2GD DATE'"""."·/~' -'-0 ...... (r;....__ ___ · ----

PROJECT NAME \) ~. C\\ .\:\ vJe<d; ?o·.ni.. SAMPLERS__..µ ...... ,.,.?S'-_.f< ...... a ..... 1...,.,_n.:;;;...A.,;.fsk.~·-----
SITE LOCATION Wo;-C \?n· rd 

1 
f\)'f dY~D +£~..i:A~ 

WELL ID # 0\ W L \J - Z PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT . TIME START: 0~-0 TIME STAAT: IJ.../ 'i 7 
(Circle one) i TIME FINISH: C9. c S TIME ANISH: \Y 5 0 

HEADSPACE N_ A (ppm) RECOVERYTIME: 
-------------------~ 

2 1• 
WELL EVACUATION DEVICE: 5vPf1':Q,,,<'S> ~ ?um.'):> 

SAMPLE COLLECTION DEVICE: ~to==-::~; \"""'e..='------------------
WATER LEVEL MEASUREMENT DEVICE: _N\........,__-'>.._...C-*-~~'----------------
HEADSPACE MEASUREMENT DEVICE: _N'"""+} __ f\..__ _______________ _ 
WELL DEPTH (FT. FROM TOC) • _2 ..... 3 ...... -5___,Z ____________ _ 

DEPTH TO WATER (FT. FROM TOC) • \:J l:/~ TIME 08t:>'1:) 
HEIGHT OF WATER IN WELL • S.'24 __ ........... _______________ _ 
ONE WELL VOLUME (GALLONS) • ---~ ...... _.:2. ________________ .. 

VOLUME WATER REMOVED (GALLONS) 

(. 16 g/ft In Z' diameter well, .65 g/ft In 4• diameter well) 

- ~ RAlC L/7.,-~M 

.FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) 

Temperature('t) 

Specific Conductivity 

pH 

WEATHER CONDmONS: (Today) -~=..;:~=-r.;::;=a __ -s......,..!:'>_-.... 0_~ _____________ _ 
..3 

(Pr9\lfous 2 Days) ? . c..lu~1 ca: .~ 30nn::::s 

WELL CONDITION (CASING, COLLAR, LO?K):__::0:::::~~:....,..0""""'5..-------------------

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L ~\~\<.. \ CJc---'¥) "'""'I \\~c) _ 
....:> 

I 



SAMPLE COUECTION LOG 

PROJECT # t) 2.~ S (a 5°r 2 BD DATE _·J ......... / 1'--'l+f ..... Cz ..... ('i...__ _____ _ 

PROJECT NAME l.l S ''\\ £j 10ec;t l'o·. o i. SAMPLERS ~I:~, rt kJC 
SITE LOCATION Llcc:;;t 'i?o· rd f\)'f ~ ~ 

I 

WELL ID # l£: i\I\ \A) 0 \ PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: \\2.\ 5\ TIME ST.ART: \ 2 D'b 
(Circle one) / TIME FINISH: \, ?C TIME ANISH: \ z , o 

HEADSPACE 1\J A (ppm) RECOVERYTIME: . ---------------~ 

WELL EVACUATION DEVICE: 2'' :::>l::>h~4:.J?-£,, ~ 
SAMPLE COLLECTION DEVICE: _._C'A __ t _;, ___ ~ __ , ,_o_a_Q ______________ _ 
WATER LEVEL MEASUREMENT DEVICE: __ <\\...:......:..--CS~C-£2=6\>f::cpi::s:;.__ _________ _ 
HEADSPACE MEASUREMENT DEVICE: ____ N_,/_.A ___________________ _ 

· WELL DEPTH (FT. FROM TOC) • 2-1, lf '2 ----------------------
DEPTH TO WATER (FT. FROM TOC) • 0. 14 TIME_.....il__.LfB....._ ___ _ 

HEIGHT OF WATER IN WELL • .... \_2_.-=-2._<3 _________________ _ 
ONE WELL VOLUME (GALLONS) • _'J .......... , 9 ........... S...__ __________ _ 

(. 16 g/ft In Z' diameter well, .65 g/ft In •• dla.m?ter well) 

- 2 "i RATE L. '{ 7_,/, • .(JM VOLUME WATER REMOVED (GALLONS) 

SAMPLE APPEARANCE: -~C~~~~ ........ --------------------
f iv-s +- ' 

FIELD PARAMETERS e.-i151e~;1eN 
~--

s&ee•~e THIRD FOURTH FIFTH .. -· 
Volume Purged (gal) ~OM.. j lNlaP 2-4roa... 
Temperature( <t) l t: 15."'G Iii"~ 
Specific Conductivity I lO II(] I lO 
pH ~:~5 i,o~ ~.oo 
r01u 04t.i 01'-I a,4 

WEATHER CONOmONS: (Today) £..(~ o S "D ~ 

(Previous 2 Days) ~ . <lSJ» L-.S c $ '-' \'\"=z:s , CO .. o ::S 
WELL CONDITION (CASING, COLLAR, LO~K):__.,~---=-. ------------

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L f\ \ .o-\e \ <-.. \ 6c:r) '''l \\~() ~ 
~ 

I 



,,.W!XlM 
~IRNIE 

SAMPLE COUECTION LOG 

PROJECT # U 2<b S la 55 2 G D OATE _]~/ 1 ...... 7+-{ a""-'r(""""" - · ------
PROJECT NAME \) ~ ('r\ .£\ uJeq ?o·. " {_ SAMPLERS_µ_,...,.~--~":'"' . ..... a .... , _, n_....._k....._k.· ____ _ 

SITE LOCATION lJo;.-(: 2-a· rd f-0'{ jQ.o"'>, \:)' bc
15

a Lo 
WELL ID# l € 1}\L0 -Ul PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: Q ]sl/ J TIME START:--....;:( O._ZD~---
(Clrcle one) l TIME FINISH: .Q,9 ~ TIME ANISH: \ a°?>() 

HEADSPACE AJ . '{\, RECOVERYTIME: ____________ _ 

WELL EVACUATION DEVICE: _ ___... ___ .....__......_ _______________ _ 

SAMPLE COLLECTION DEVICE: __......._~"-""--'----------------
WATER LEVEL MEASUREMENT DEVICE: _C'\'\_._-_S_~__.._. ......... ___________ _ 

HEADSPACE MEASUREMENT DEVICE: __ 1\.-.-)_,\_.h __________ ,__ ___ _ 
WELL DEPTH (FT. FROM TOC) • 2 5. 29 
DEPTH TO WATER (FT. FROM TOC) • \p . C\2 TIME 0~5 
HEIGHT OF WATER IN WELL '"' 22 . 3dJ 
ONE WELL VOLUME (GALLONS) • \ L\ . 5LI 

(.16 g/ft In Z' diameter well, .65 g/ft In 4• diameter well) 

• Z0 . RATE L-f cilie,£ VOLUME WATER REMOVED (GALLONS) 

SAMPLE APPEARANCE: --"'"""""'...__......._ ___________________ ~ 
FIELD.PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH . FIFTH 

Volume Purged (gal) 1S a n C 1ua12 u 
Temperature(t;) r5~~ \ 

I /Qr 

Specific Conductivity L/'5(; 2{1:71· ~~ 
pH 5 . (o~ S .'SI ~~' 

'~ '){/ 
'\J 

WEATHER CONDmONS: '(Today). _S_...u ..... D......,S\........,L~-~----5° __ \-______ ...,..._ ____ _ 
~ I. . 

(Previous 2 Days) V c >-D-;:a., $0~""'"3 

WELL CONDITION (CASING, COUAR, LO~K): c,:f"J;ol! ~ , ' 
ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L {\\~\<.. \ \::)( ; .<) i."\'\ l \\.~() ~ 
...::) 

I 



~W!Xl.M 
~IRNIE 

SAMPl.E COll..ECTIOH LOG 

PROJrCT # 02~S ta:;9 2 BD DATE _J~/ 1_7_{ c_l(...._r,_· ------

PROJc:T NAME \) ~. \\\ . (:\ ,Jo<tt ?o· .. " i.. SAMPLERS µ,?*" Ka, 1P fsk · 

SITE LOCATION Lla;:t ?o· rd f\J'i j0'!>. \:\' b>? a9-o 
I ~~ 

WELL ID # l £ Q) )1) -Q3 PURGING \ \ \'\\-=\. \o SAMPLING -, \~"'f:\\o 
UPGRADIENT / DOWNGRADIENT TIME START: \\\~ TIME STAAT: 0~2>5" 

(Circle one) / TIME FINISH: \ \ ~ TIME ANISH; ~ ~3>"i 
HEADSPACE 0-tA (ppm) RECOVERYTIME: ____________ _ 

WELL EVACUATION DEVICE: _m==::i.... ... · .c.;_o_b:;:i.-----------------
SAMPLE COLLECTION DEVICE: __..~-----·.....,~ .... s-o,,,__ _____________ _ 

WATER LEVEL MEASUREMENT DEVICE: _.·("{'._--~~"""=>!,;:s::::;a..,...-------------
HEADSPACE MEASUREMENT DEVICE: _ ...... N-=+/ ....... f\ ______________ _ 
WELL DEPTH (FT. FROM TOC) • _'f.__2;....;_' <6-;:;...D"------------
DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

• .?q.oo TIME /I/{; 
.. 3,,Z o 
- 'l. Q~ 
(.16 g/ft In Z' diameter wen •. 65 g/ft In 4• diameter well) 

VOLUME WATER REMOVED (GALLONS) • ~ RATE LY1. 6-PY\ 
SAMPLE APPEARANCE: --~-=-...;;.....;;~=· -· '-----S.~, ~~>-~,__ __________ _ 

FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) ?oc.O ~~ 

Temperature(~) 
~ I ~ ,, 

Specific Conductivity ,~, 

pH t:S. \ ~ 
mu ~~~ " .1 

WEATHER CONDfTIONS: (Today) :5d,_"""°""' ~ ~~~ 
(Pr&'v'lous 2 Days) ~ • c.1..w\>\,.. re ·>'>-~ S(Nv'\ ~ 

WELL CONDITION (CASING, COLLAR, LOCK): o. ~~ ..Si ' .. 6 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L p, \ ,o-\p \ <-. \ \:)(:,(') \.""\'\ l \\~()· ~ 
..:,) 

I 



/\W!XX.M 
t"IRNIE 

PROJECT;; u2~S( a532GD 
SAMPLE COll.ECTION LOG 

~re~]~/~'J ........... 1~l~~· ~~~~-
PAOJECT NAME \) ~ ('(\ . £\ vJecd; l?o" " i. SAMPLERS_µ __ ,..,.1?J? __ f< .......... o ..... 1 4_n ...... ..-.fck.._· -----

SITE LOCATION LJo;-t: 2o· rd f\J'f ~~ '\:::; ~ a.&...s--
WELL 1D * LE mw-04 PURGING sAMPuNG ~ 
UPGAADIENT / DOWNGRADIENT TIME START: \.-<::> ~Q 

TIME FINISH: \ ~ 4 ] 
(ppm) RECOVERY TIME: 

TIME STAAT: \u S'l> 
TIME ANISH; \ \ ~ o (Circle one) 

HEADSPACE N/~ 
I ------------~ 

WELL EVACUATION DEVICE: 2 L' $ u bQ-.9J>.Sd:> le t'>·' ro p 
SAMPLE COLLECTION DEVICE: _br-J ___ AQ"""·__..a..::ia----------------

WATER LEVEL MEASUREMENT DEVICE: -iCl'~---=S~<:.c-.."9~---------------

HEADSPACE MEASUREMENT DEVICE: _f'.J_l ..... ~----------------
WELL DEPTH (FT. FROM TOC) • ........ Z"'""'o=...:. ...... S......,,0~----------
DEPTH TO WATER (FT. FROM TOC) • \?, ~?> TIME \ ()~ 

HEIGHT OF WATER IN WELL • _ _..(o._._q.._J _____________ _ 

ONE WELL VOLUME (GALLONS) • _L/.........,!:? .... -_~-----------
(. 16 g/ft In Z' diameter well, .65 g/ft In •• dla:ter well) 

VOLUME WATER REMOVED (GALLONS) • \ 2 RATE ~ "t!._ (r{?JJ\ 
SAMPLE APPEARANCE: >l·. ~ ~) 

FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) 

Temperature(<\:) 

Sp.ecific Conductivity 

pH 

WEATHER CONOmONS: (TOOay) ~ ~ 
· (Pre'w'ious 2 Days)~ . M 1. 3 ("'Q, ~ \...>.. 

WELL CONDITION (CASING, COLI.AR, LOCK): == ' '5 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L {\\~\<... \ 0< x-) \'\"\ I \\~\)_ 
__..) 

I 



,..W!D..M 
f'IRNIE 

SAMPLE COUECTION LOG 
PROJECT# 02~S( 05CZ2GD DATE ]/1J0(r. . . 
PROJECT NAME\.)~ '\\ \j vJe<d; \:>o·.r1 t SAMPLERS µ,?R t501 1 pfsJ< · 

SITE LOCATION lJo;-(: l>o· i'l 
1 

f'0'{ je.co \:)' ~'(s~ 
WELL ID* le C\\v.._j :C6 PURGING 1\ n\c:tlp SAMPLING ..., \ l~ft'.o 
UPGAADIENT I DOWNGAADIENT TIME START: OC\ ?o TIME STAAT: a S! \ J 

(Circle one) / TIME FINISH: \ es OC\'il TIMEANISH: · 0")'2.9 
HEADSPACE f...J,_f\ (ppm) RECOVERYTIME: ____________ _ 

WELL EVACUATION DEVICE: 2
11 

s., .. \:J~ .. s .~ \)vrr--9 
SAMPLE COLLECTION DEVICE: _b(\:+Q~...,....· ~u.o__._ ______________ _ 

WATER LEVEL MEASUREMENT DEVICE: __,JffiL...1.+---S......t:..Co:s.1'>\K~-------------
HEADSPACE MEASUREMENT DEVICE: _.....:.N"""'/"-'~'-----------------
WELL DEPTH (FT. FROM TOC) • _?ie......_ ....... 2 .... ~...._ __________ _ 
DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

• ZJ..l I~ TIME 09~() 

• I 2 .\ D 

-
(. 16 g/ft In Z' diameter wail, .65 g/ft In <4" diameter well) 

VOLUME WATER REMOVED (GALLONS) - '2. RATE L Y7- G-P.At\ 
SAMPLE APPEARANCE: ';)\:.~ s:k, "-.-~ 

FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) 11'.:117.0 12~ ~ 
Temperature( <t) 

~ u Q 
L()O('_ 7?'°L 

· Specific Conductivity I{)) ')( 10 \lx1'<1a 

pH ~.lo I ~.l,..9_ 

/\1 Tu JI ~ \~c '\V 

WEATHER CONDmONS: (Today) _:>t,-..~L..J..:::~~-~~~..__;... .... __________ _ 

(Previous 2 Days) ~ ~, c~ ~ 
WELL CONDITION (CASING, COLLAR, LOC.K):._..;;;~~~~ ........... 1-------------

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-, ~L f\\ 



SAMPl.E COl.1.ECTIOH LOG 

PROJECT# 02.~S(a5920D DATE _.8~15""-+-{ a ....... T(..,._1 _ . ------

PROJECT NAME \) ~ :'{\ . f\ ,o.)ec::t <?o·. 1' 1. SAMPLfRS___,,µ_,,.,,~?-".....__f< ........... au..' 4.i..:.R;;;i..;..;isJ<......_· -----

SITE LOCATION LJ.a:.:-t '2-o· f\J t\:i "{ ~' ~ c_ ~o ~ (\S,.<lf' 

WELL 10 # Yx rn w - o 1 ' PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: L ~20 TIME STMT: ) °S 4 5 
TIME ANISH: I s; "-..,V (Circle one) l TIME FINISH: / ?'.) '-f ':) 

HEADSPACE N_ I::..,, (ppm) RECOVERY TIME: 
~-------------

WELL EVACUATION DEVICE: l-")q ·. \ r _-=..;;...>..;,........_.__ _______________ _ 

SAMPLE COLLECTION DEVICE: _\;::Q~· ..... ·.._..\ ... o ..... c ________________ _ 

WATER LEVEL MEASUREMENT DEVICE: ____.""-~-4--·-e~~!'"'-o -----------
HEADSPACE MEASUREMENT DEVICE: _NJ....._.._+-\ t>~---------------

· WELL DEPTH (FT. FROM TOC) • _Cf ..... _.<2 ..... Z..__ __________ _ 
DEPTH TO WATER (FT. FROM TOC) • _3_.L/ ..... 2....._ _____ TIME I :S 11 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

VOLUME WATER REMOVED (GALLONS) 

• 

(. 16 g/ft In Z' diameter well, .65 g/ft In 4" diameter well) 

• L/ .~@ RATE ~ I ft:\P &\ 
SAMPLE APPEARANCE: _\:)__...~~Q~cl<_-..-~------------------

FIELD PARAMETERS CALIBRATION ARST THIRD FOURTH FIFTH 

Volume Purged (gal) 

Temperature( CC) 

Specific Conductivity f.o70 

pH 

NTU '~ 

a - -C:- .-::i ;--WEATHER CONDITIONS: (Today) _5_...,i..."'\~o ......... ~--2>_.· .._::>..__ ....... 1 """'o..__r __________ _ 

(PrtMc>us 2 Days) v . (;. \ 0-..>~ ( ~¥ '""") < s.) ~' ~ 
WELL CONDITION (CASING, COLLAR, LOCK): /) \.( 1\J ~ ~ () ~+N +£ ()6,,)C 

~ . . /\~ ~ I 

Q.,'f. ~ ~. ~\odt. v-v... <' ~r 

ANALYTICAL PARAMETERS CONTAINf;RS PRESERVATIVES 

-, ~L f\\ 



~W!XlM 
t'IRNIE 

SAMPlE COl..l.ECTIOH LOG 

PROJECT # 1) 2<ti S ( a 59 2 GD DATE _.8 ........ / :> .... --_{ a ...... l (....,"i ______ _ 

PROJECT NAME\)~ C\\ \:\ vJ eq \.>o"''i_ SAMPLERS___.µ ...... ,_,.?f--..-K .......... 0 ...... 1 _1 R~- -...l::J<...,._· ____ _ 

SITE LOCATION lJcc;-C )?a. rd t\J\f 2\\ c:_ ~'Ll"~~ 
WELL ID # \?'I< \\\ ~ - DZ PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: 12 ::iu 
{Clrcle one) ( TIME FINISH: l ?:, bt-: 

TIME ST.ART: I 5 ~u 
TIME FlNISH; ___. ..... ! :=>"'"'-""';;:_=$::;..__ __ 

HEAD SPACE N _f\ (ppm) RECOVERY TIME: ---------------
WELL EVACUATION DEVICE: --~-- ___ .\.....,e_c ________________ _ 

SAMPLE COLLECTION DEVICE: _S=--'a.:~· · \"-"e.=--:..<----------------
WATER LEVEL MEASUREMENT DEVICE: ~:...---..;::,,;:::,,,~------------

HEADSPACE MEASUREMENT DEVICE: -L..=..i~---------------

WELL DEPTH (FT. FROM TOC) 

DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

. "°' L\u 
• \oa . L\~ / 

TIME 122~ 
'"' C\ 

• 
(. 16 g/ft In Z' diameter weU, .65 g/ft In .-· diameter well) 

VOLUME WATER REMOVED (GALLONS) • · .... ,\ ...... _..("'_1.__ ___ · __ RATE L (/& f,_(lt/tl\ 
SAMPLE APPEARANCE: C ( <&-< Xi' C\o u_cL:O\ 

\ 

FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH . FIFTH 

Volume Purged (gal) I CY ~~ \. \:) ~'-.!? 
I 

\~ . O 
~ 

Temperature( 't) I \~ 2.. 

Specific Conductivity 
I \" °' \:::) \.L.8;o 

pH \o .ll-a \..o .ll 

N\ \J 's -31c .• ~ l..\9 \o ~ ... 

WEATHER CONDITIONS: (Tcday)_ 3 'C>:>.':'.s )S,s-q o9 r 
. . (Previous 2 Days) ~ , c\o 2Cv cc_~,....._ SY'°'~ 

WELL CONDITION (CASING, COUAR, LOCK)J > ;JiJ!U -"<ti u.,,)l, ~£<.+,_,\, ~ 
bc,,;>c ;-n,-. ~c; . \'-.;> - 0 0 l~ ~~ ?\)<!_. 

. '-. ,.--- >_(l a - ,.-...1"'- ,.o~ ~IS'"-r\ 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES ~ 
-\~L i\\~\, \ \)<¥ ) ·:--.,\ \\~() _ 

..:::> 

I 

I 



• 

/\W!Il.M 
t"IRNIE 

SAMPU: COl.LECTION LOG 

PAOJ:CT # 0 2~ S la 55 2 GD DATE ..... 8':""-""""/ :>...._ .... +-{ c ....... ll.._.., -------
PROJL CT NAME\) ~. \\\ . \j uJo<:...t \:>o·.ni.. SAMPLERS_µ __ ,.,..?R---~ ..... o .... ,_,.._n.._lsJ< ......... · ____ _ 
SITE LOCATION Wcc.:.-C \?n· rd 

1 
f\J'f Zs- ; c. ~~S>~ 

WELL ID # Qy Q\ \ .) -~ PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: I 2-/ 1-j ._:::) TIME START: lloO~ 
(Clrcle one) 

NLA 
TIME FINISH: I ~&t_~ TIMEANISH; Ile .1< 

HEADSPACE (ppm) RECOVERY TIME: 

WELL EVACUATION DEVICE: s~ . \~ 
SAMPLE COLLECTION DEVICE: \;:a. ·, \es-
WATER LEVEL MEASUREMENT DEVICE: \'0. -S~ 

HEADSPACE MEASUREMENT DEVICE: f\J/A 
WELL DEPTH (FT. FROM TOC) • lLJJ . ~ I 

DEPTH TO WATER (FT. FROM TOC) • S~ . o.5 TIME l Lf 3:5' 
HEIGHT OF WATER IN WELL =- f. ~ ----=---------------
0 NE WELL VOLUME (GALLONS) • _L/_,__ ........... ____________ _ 

· . (.16 g~ In Z' diameter well, .65 g/ft In 4• dlaryetei:. w~~ A 

VOLUME WATER REMOVED (GA~ONS) ~ • 11-? fl(:~ RATE ,,t. Y"L.6-fJV\ 
SAMPLE APPEARANCE: Ll~lLk- (_~ ~~ 

FIELD PARAMETERS CALIBRATION FIRST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) lqii ~ t), , 
u u 6 Temperature( CC) I~ °! l \,, \ 

Specific Conductivity -S")DV 37-?_,l) 

pH (o , "53 tn .62.-

"ITu 
I (J,2. ( ~0 (o \ V ~ 

WEATHER CONDmONS: (Today) ?>1. }S'>~. ::s 9ss-<1 Dex; 
(P1'911ious 2 Days) O. cl 0_:)~ ca · S>.b 

WELL CONDITION (CASING, COUAR, L~: < c,~ -3 S 

ANALYTICAL PARAMETERS CONTAJNERS PRESERVATIVES 

-\~L f\ \ .o-\o \ <-. \ Dex-) ('\'\I \\~(~ -
_::i 

I 



ft..W!Xl.M 
t'lRNIE 

SAMPLE COl.1.ECTIOH LOG 

PROJECT# 1)2~5 la55 2 GD DATE __ ·B_l_s_{ c ...... l (_'7 ------

PROJECT NAME\)~ ('{\.~ ,0o<d; \:>o ·.rd_ SAMPLERS__....µ....,,_,.?1?.....__+\~o...,, 
1 
..... R...,

1
..;...fsJ<....._· ____ _ 

SITE LOCATION Wc.&;t: Vo· 1d t\)'f ~c.._ ~p\-'q::,ss 4M 
WELL ID# \))(1\\\6) - O'j PURGING 

UPGRADIENT / DOWNGRADIENT TIME START: / '-f Q~ 
(Clrcle one) I TIME FINISH: I q z; 

SAMPLING 

TIME START: I'S 5"5 
TIME ANISH: / 1Q.Rl0 

HEADSPACE (\) _ (\. (ppm) RECOVERY TIME: -------------
WELL EVACUATION DEVICE: _ b..=...;i,.......i' _,.'........__ ________________ _ 

SAMPLE COLLECTION DEVICE: --=~=---...;..~ \.:...'2.:=~.:-----------------
WATER LEVEL MEASUREMENT DEVICE: _\'\..._\\....._--"S.;;;.,;Y-Q=-·· ....-P---------------
HEADSPACE MEASUREMENT DEVICE: ___.N--..l ..... is_

1 
______________ _ 

WELL DEPTH (FT. FROM TOC) • _s_~_. _____ \o_o ___________ _ 
DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

• L/L) . 5D TIME I ~5~ 
- ~ 10 
• 

(. 16 g/ft In Z' diameter well, .65 g/ft In ,.. diameter well) 

VOLUME WATER REMOVED (GALLONS) • I .,- RATE L Iii~~ 

SAMPLE APPEAAANCE: ~5~'~" ~~~~~~~~~'~~·~¢--~~~~~~~~~'~~ 
'j:'"l\.:w 6:-. {L 

l FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) /.a /.6- D/l-- '( 
Temperature('t) If. 0 /f10 I 

Specific Conductivity I 1)1:() /~~ 

pH ~,tCf t.' 16 I 

Af\V:..s u.z ltJ'I v 

VVEATHER CONDmoNs: (Today) ~v"<"-"'"" ZS -9 o=;c 
5 

(PreW:>us 2 Days) :2 . cl Qu~ 
1 

<: C :__ · 3"-::> 'SwS>~ 
\ ~ $ 3 

WELL CONDITION (CASING, COLLAR, L09K):-.-::G.:i.·.;:.~=.::...::..;;;i:....-___________ _ 

ANALYTICAL PARAMETERS CONTAJNERS PRESERVATIVES 

-\'AL f\\~\<.. \ \)c --:X-) ('\''d \\.~() ... 
_J 

I 



SAMPLE COl.1.ECTION LOG 

PROJECT# 02'bS( 0 59 2BD CATE 8l 5 [ 0lr, . . 
PROJECT NAME \) ~ ;'(\ J\ uJoq '?o'. "i. SAMPLERS µ, '?£ f< 0 1 1 p kk · 
SITE LOCATION Lles;-t: '2-rr rd 

1 
t0'f fci c ~o\~ 

WELL ID # C Qrnl 4 ) - $. PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: Cf1 ~0 TIME STNrr: ) 11 u 
(Circle one) TIME FINISH: t 0 D lz TIME ANISH: __,_! /_./"':>::?----

HEADSPACE N/ V\. (ppm) RECOVERYTIME: 
I -------------

WELL EVACUATION DEVICE: 2 '· Sub02ecs:Sk ?,)~ 
SAMPLE COLLECTION DEVICE: ___.,~..-.,....;..·. \ ...... e-....r _______________ _ 

WATER LEVEL MEASUREMENT DEVICE: ---..e<>~---3=<'=-=-+>~~i::::::::=..-----------

HEADSPACE MEASUREMENT DEVICE: __.t\.....,J"-1\~~---------------
WELL DEPTH (FT. FROM TOC) •___.~..._._.I_..\)_. ___________ _ 

DEPTH TO WATER (FT. FROM TOC) • t 2 fo TIME. 0 Q,Z 5 
HEIGHT OF WATER IN WELL .. _2_'.J.{_~_<f ____________ _ 

ONE WELL VOLUME (GALLONS) • --'--------------

(.16 g/ft In Z' diameter well, .65 g/ft In 4• diameter well) 

VOLUME WATER REMOVED (GALLONS) • \2~ RATE C- I (,.:~ N\ 
~MPLE~P~~~L~l~~. ~w~/_(_[~,~-~~~~~~~~~~~~~~~~ 

FIELD PARAMETERS CALIBRATION ARST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) 

Temperature(<\:) 

Specific Conductivity 

pH 

WEATHER CONDmONS: (Today) Sz&esy» ~ 3"5 -er 0 ~;:: 

(Previous 2 Days) '?' C~Dq\i<1& <' Q. ."->--:::J . ~' >D~ 
WELL CONDITION (CASING, COLLAR, LO~K):__,,o~<fi~:e¢w.-_._ ___________ _ 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L {\\~\<._ \ C),;c) N'\I \\~() _ 
...::> 

I 



'-W.ffi.M 
t'IRNIE 

SAMPLE COl.1.ECTION LOG 

~re~8~/~5~f~1l~~-·-· ---------PROJECT# 02<tiS(o55 2BD 

PROJECT NAME \) ~ ~n . P, vJoct ?o'. "{_ SAMPLEAS___..µ __ ,_,.?1?----f<~a .... 1 4 .... .R;;;..i..:...fsk..,...· -----

SITE LOCATION Llo;;-C ?n rd t\J'f £,: c_ ~ffi~ 
WELL ID # c.. ~rnw - 7 PURGING SAMPLING 

UPGRADIENT / DOWNGRADIENT TIME START: O<gJ ;S TIME STAAT: _l.__D=-l.._! o~--
(Clrcfe one) Ml TIME FINI SH: Q ~yo TIME FlNISH: I o'-J s 

HEADSPACE 4 -A (ppm) RECOVERYTIME: ____________ _ 

WELL EVACUATION DEVICE: -~~--'------------------
SAMPLE COLLECTION DEVICE: _\;:o, ___ ..._·.\_..es......_ _______________ _ 

WATER LEVEL MEASUREMENT DEVICE: _rn_.--~----------------
HEADSPACE MEASUREMENT DEVICE: ---~"'"I' ..... -i\ _______________ _ 

·WELL DEPTH (FT. FROM TOC) 

DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

• \?J IL. 
- __ 1_. __ 2_z.. _____ nMe o~o5 

• lo .So -
(. 16 g/ft In Z' diameter well, .65 g/ft In .-· diameter well) 

VOLUME WATER REMOVED (GALLONS) - It s-- I ~TE ?-. t 6-Q A 
S~P~~P~C~~c~~~~~~~-~~~0~· ~~~/_(~~~~~~~~~ 

"' I 
FIELD PARAMETERS CALIBRATION FIRST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) ().S~ I . Sad ~fl.-~ 
'..l 

1/.S~(_ Temperature('t) \'R ~C 

Specific Conductivity ln SS '::;)C/S 
pH s .~'l ts . ~\ 

tl\Jt'VL (S r 1, '1 'j~,J \J 
WEATHER CONDmONS: (Today) s,.y_,~ ~S-°t 0°F 

(PrevloUs~Oays) S? · c-<\o~ \~,, ~~ 
WELL CONDITION (CASING, COLLAR, LOCK):_~~h-1-- ;..:..-r-0.....i....o.'--------------

~· 6 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L f\\~\<... \ \)c--Y) 1.""'\'\l ~~C'J ~ 
.~ 

I 



I 

. SAMPLE COUECTIOH LOG 

PROJECT # 1
) 2~ S ( n 55 7 OD DATE _Q=...-./ .6.,...._{ c......,l (...._,-; _ . ------

PROJECT NAME U ~ ;\\ ~ ,,Jo~~ \)t)'. 'd . SAMPLERS µ,\)R f\o, ,pkk. · 

SITE LOCATION Llcc..-t ?o rd /\J'f 2.""" : c_ ~Q'"\!"\~ 
WELL ID# (_ \?J\i)\.>.' -i-~ 

UPGRADIENT / DOWNGRADIENT 
(Circle one) 

HEADSPACE Nj11\ (ppm) 

PURGING 

TIME ST ART: 1 ~; <;;?_ SD 

TIME FINISH: ,; "'12 5 
RECOVERY TIME: 

SAM PUNG 

TIME ST.ART: I os5 
TIME FlNJSH: I 1 fil) 

------------------
WELL EVACUATION DEVICE: -=J....:.....i....J:;...ir..__ _________________ _ 

SAMPLE COLLECTION DEVICE: _\ __ D_c:t_.\_._.e\ __________________ _ 

WATER LEVEL MEASUREMENT DEVICE: -~~'"\_-_c,_.<d.........,· '·Fr---- -------------
HEADSPACE MEASUREMENT DEVICE: _1'-\J.......,P.. ________ -'---------

WELL DEPTH (FT. FROM TOC) • l 5 '] Cj 
DEPTH TO WATER (FT. FROM TOC) • 1 . 2 -'-/ TIME 026'-I I 
HEIGHT OF WATER IN WELL • % . 1 -

ONE WELL VOLUME (GALLONS) . \ . 

(.16 g/ft In Z' diameter well, .65 g/ft In 4" diameter well) 

VOLUME WATER REMOVED (GALLONS) • 5 QpQ . P.ATE ?.., .fr_, 6-f l\A 
SAMPLE APPEARANCE: __ :-\u_~~~~· ~- ~· ~1 ________ 6 ______________________ _ 

FIELD PARAMETERS CALIBRATION FIRST SECOND THIRD FOURTH . FIFTH 

Volume Purged (gal) 0 '5 c= /! 
_,... .L/ 5 '-:> 

Temperature( CC) 
:J 

J 5 <-/t I'S 0
( . I G. ,,c.. 

Specific Conductivity <o Cj () 010 - 570 
pH 7 I 'S, 1 0'1 1 \ 2-

A r~-~s ';J1C)C() ':'Ji ooa 7~ 

WEATHER CONDITIONS: (Today) S?t\+>"-~ 5'5 =5 Q°F 
(Pre'v'lous 2 Days) \) . c\.c-n -c\ ~· \ ~ Sx>+-'~ 

WELL CONDITION (CASING, COLLAR, LOCK):_9..;i.,_f4~...._=r6.u...;..;,<;1 ____________ _ 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

-\~L ,\\~\<.._ \ C:>c-Y) 1."\'"\ l \\~CJ -
~ 



PROJECT # _J.2_ ?i)lo S l 2 9,_) 

PROJECT NAME.1,. ;)\\'I~ y(;.g--~ ·?, - , . -y~ 

SAMPU: COLLECTION LOG 

DATE 2\ \2\C; I 

SITE LOCATION· ~)sd<- '~, 0~ 

WELL ID# \\\w\J t -0\ 

SAMPLERS \-\ . ~ C> I '.o \ 596 
'2i'i C.... \~ · ~ 

PURGING SAMPLING 

UPGRADIENT / DOWNGAADIENT TIME START: C::9'~5 TIME START: ('f\.45 
(Circle one) TIME FINISH: O<j L\( ' TIME FINISH: CB 50 

HEADSPACE _N_..\_l\ ___ (ppm) RECOVERY TIME:___,~.__ ....... "'..:..:.· ...... \\...,\l._~___..----------

WELL EVACUATION DEVICE: (:0;-{):\5--,,Q "> o e 9 )l Q >S'S>£> ;:x\.. o: np LP! ~j( v'G.lv-<: 
<:S ~~,~ -J\~ ~ 

SAMPLE COLLECTION DEVICE: d I ':>yGS9.\)\ t: \:x;..:... iJ ¥ > 

WATER LEVEL MEASUREMENT DEVICE: ___,:l'>....;...._- ...... ~.=-.-.. 9_0 _____________ _ 

HEADSPACE MEASUREMENT DEVICE: _....;0~f\-'------------------
WELL DEPTH (FT. FROM TOC) 

DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

= 

-
(.16 g/ft I 2" d meter well, .65 g/ft In 4" diameter well) 

VOLUME WATER REMOVED (GALLONS) ~ ·"- 5 RATE _____ _ 

SAMPLE APPEARANCE: \J\R1,.a ·.:<»-Ob ~~0 

FIELD PARAMETERS CALIBRATION FIRST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) l \fz_ 3 ~ 1/) 

Temperature( CC) l\o - ~ lo . l~ ln .\r, 

Specific Conductivity 0.·~~ G.09 o.eis 
pH "&.[) l / .~\ ·11J 

f\.\\J '/ nl"eD >~ ~~7 

WEATHER CONDITIONS: (Today) Q.,u\d 
1 

<Ll ucr\83 , LU . ochf ~ 2~F 
(Previous 2 Days) Q . c·...lou~ ~ 'i u0 E 

~ \ 
WELL CONDITION (CASING, COLLAR, LOCK) :~9';J,/.~:....:;::,.a..c::..,.._ ____________ _ 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

45 



PROJECT # )Z 3:)'9 SS 20\.) 
PROJECT NAME \)~I<\~ yyq,~"" ?,',.'.)"'" 
SITE LOCATION \.i...)~ ~, ,.), .~'i 

SAMPLE COUECTION LOG 

DA"TC 2\ \ z\C\ I 

WELL ID# ffi\...=>.JF -CTL 

UPGRADIENT / DOWNGRADIENT 
(Clrcle one) 

SAMPLERS \ \ . ~c, .o\sk 

C... . \ <'.' ' ~ 

PURGING SAMPLING 

TIME START: l9. E::Q TIME START: CB 1,5 
HEADSPACE N \I\ (ppm) 

TIME FINISH: o~ci TIME ANISH: ac, 2,i -, 
RECOVERY TIME:_S--~:-i'\ ........... : n ..... v._%_-_______ _ 

WELL EVACUATION DEVICE: 9c(--:::, ~ I . -, , cbk ~a.\~ 
SAM PLE COLLECTION DEVICE: d. c;yo;;.q,\ d\ o;. \:-x:~li ·.?., 

WATER LEVEL MEASUREMENT DEVICE: _]...i...;...)_-S;..s~~-~~o-.. ____________ _ 

HEADSPACE MEASUREMENT DEVICE: _A.....)_"......._~_..._---------------
WELL DEPTH (FT. FROM TOC) ,. _-4_,_..\o ............ \ .-2 ___________ _ 

DEPTH TO WATER (FT. FROM TOC) = :2:>.s:\ TIME OS eJQ 

HEIGHT OF WATER IN WELL _\ .... 2......_. '.S_:-..... ci ___________ _ 
ONE WELL VOLUME (GALLONS) • _....;;;'2.._._..Q.._\ _____________ _ 

(.16 g/ft l~meter w9'1, .65 g/ft In 4" diameter w9'1) 

VOLUME WATER REMOVED (GALI-ONS) ,. RATE _____ _ 

SAMPLE Af'PEARANCE: ~~" ~;;r;& 

FIELD PARAMETERS CALIBRATION FlRST SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) 2 J..\ \.o 
Temperature(CC) ~-'4 Y .2 Cf .Ji 
Specrfic Conductivity C.5~ D.2~ (j . 7-7_ 
pH . 7 .20 1 .11 L--, / .42 
i'J\v )>.\Lmb ~ >'\lJzn> 

WEATHER CONDITIONS: (Today) ~ c \µ~ ~ ~~ ~ ,,...).~ A2$T 
\ ..... J J ' 

(Previous 2 Days) <¥ c.l c) r\ ::s ·'"'- lJ (J 
0 r-

WE LL CONDITION (CASING, COLLAR, LOCK): ~ . 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

· \~I (°'<' "~-c ,, \L ~t-..::D;. 
-

I 

45 



PROJECT# ".Z 3:)lo SS 20\_'-, 

SAMPLE COll.ECTION LOG 

DATE 2\ \2\C;, I 
' 'J PROJECT NAME \/CSK\~ \6,;g·-:.,.-\ .• s -,.;y'- SAMPLERS \ \ . \L_ c, .o\"% 

SITE LOCATION \.~J11._~: '~, ,,-\. .~'i C... . \(" ' ~ 

WELL ID # \\\\..._)\l F - 0?-. 
UPGRADIENT / DOWNGRADIENT 

(Circle one) 
HEADSPACE N \I\ (ppm) 

PURGING SAMPLING 

TIME START: ffi\5 TIME START: (-&'--\5 
TIME FINISH: a't. ?-1 - ~ TIME FlNISH: Q 8El-) 
RECOVERY TIME:__.\.._~ .... - ..._C1'""'·....;..":.:..· ----------

WELL EVACUATION DEVICE: :yc\»::s ~-=Gr& w\ e_}..pc \r ~ 
SAMPLE COLLECTION DEVICE: d , =:yo=;a.\ :-J\ e \--=:c;._., 1,' v > 

WATER LEVEL MEASUREMENT DEVICE: _rs\__.__.._- """Sf--<:.=-~,...yo--------------
HEADSPACE MEASUREMENT DEVICE: ___ A....:.J;;;...' """'f\_,__ ______________ _ 

WELL DEPTH (FT. FROM TOC) 

DEPTH TO WATER (FT. FROM TOC) 

HEIGHT OF WATER IN WELL 

ONE WELL VOLUME (GALLONS) 

= 
• 

meter weO, .65 g/ft In 4" diameter well) 

VOLUME WATER REMOVED (GALLONS) • RATE ------
SAMPLE APPEARANCE: __,~~(~-=-· If\~·~.~~-....-~ ................ ~·-.....~-------------

FIELD PARAMETERS CALIBRATION ARST · SECOND THIRD FOURTH FIFTH 

Volume Purged (gal) \ 'lz -~ ~ 1/z. 
Temperature('C) lo . \ l.o . 2 \n. l4 
Specific Conductivity n 7--4 O.L% D. ·:Pt 
pH \o . 'c~ \.(\ . ~<; L, IS 
~\\ ; )' '\l)tn:) >TuLJt> '>~ 

WEATHER CONDITIONS: (Today) C,\~S ~ ~ . ~ '2S°f' \a°:l-~ 
(PnMcx.ts 2 Days) Q. c lr~ '"'"L-tO'F 

WELL CONDITION (CASING, COLLAR, LOCK):_o~~~'"""""""------· -----------
~ 

ANALYTICAL PARAMETERS CONTAINERS PRESERVATIVES 

L 

45 



ATTACHMENT D 

DATA VALIDATION 
ASSESSMENT 



To: Terri Haelen/Hope Kowalski Date: February 10, 1997 

• From: Luisa S. McGinn 

Re: Validation of Waste Samples Collected at West Point, NY 

This data package consisted of twenty-six (26) water samples collected at West Point, 
New York on July 12, 1996 through August 5, 1996. These samples were analyzed 
for TAL metals. This validation report is a review of the following samples: 

Client Description 

SW-:t 
SW-2 
SW-3 
HSMW-01 
LEMW-02 
LEMW-04 
LEMW-01 
LCMW-03 
LCMW-02 
LCMW-01 
LEMW-5 
LEMW-3 
LBMW-3 
LBMW-1 
LBMW-2 
LAMW-2 
LAMW-3 
LAMW-1 
MWLD-2 
CBMW-01 
CBMW-02 
CBMW-03 
PXMW-01 
PXMW-02 
PXMW-03 
PXMW-04 

Lab ID 

96-01032-N 
96-01033-N 
96-01034-N 
96-01035-N 
96-01049-N 
96-01050-N 
96-01051-N 
96-01052-N 
96-01053-N 
96-01054-N 
96-01059-N 
96-01060-N 
96-01061-N 
96-01062-N 
96-01063-N 
96-01064-N 
96-01065-N 
96-01066-N 
96-01067-N 
96-01280-N 
96-01281-N 
96-01282-N 
96-01283-N 
96-01284-N 
96-01285-N 
96-01286-N 

The analysis performed by Malcolm Pirnie was in accordance with the Scope of Work, 
Sampling and Analysis for West Point, New York. Samples in this data package were 
qualified based upon the following guidelines: 



1. Sample Integrity 
2. Holding Times 
3. Initial and Continuing Calibration 
4. Blank Contamination 
5. Laboratory Control Sample 
6. Matrix Spike and Matrix Spike Duplicate 
7. Duplicate Sample Analysis 

The data was reviewed for contractual and technical compliance. Qualifications were 
applied following the intent of the National Functional Guidelines with Region II 
modifications. 

·Sample Integrity: Sample condition upon receipt was satisfactory. A pH of <2 was 
recorded for all samples. Sample temperature upon receipt was recorded for samples 
received on 7 /16/96 at 8.6C, outside the control limit of 4C.±_2C. All samples 
received on 7 /16/96 were qualified for all analytes as estimated. 

J-> all analytes In samples SW-1, SW-2, SW-3 & HSMW-01 

Holding times: All samples were digested and analyzed within 28 days for Mercury 
and 6 months for all other analytes. 

Initial and Continuing Calibration: The following continuing calibration verification 
standards were outside the control limits of 90-110%: Co-CCV1 (89.4%), As-CCV2 
(89.4%), Se-CCV? (88.4%), Tl-CCV1 (110.8%), Tl-CCV2 (111.0%), Tl-CCV1 (111.8%) 

. and Tl-CCV2 (112.0%). Based on professional judgement, no action was taken for 
Co-CCV1 (89.4%), As-CCV2 (89.4%), Tl-CCV1 (110.8%), and Tl-CCV2 (111.0%). 
Action was taken for Se-CCV? (88.4%), Tl-CCV1 (111.8%) and Tl-CCV2 (112.0%), and 
the following data results were qualified as estimated: 

. J-> 
J..;_> 

Se in LBMW-01 and MWLD-02 . 
Tl In LAMW-01, MWLD-02, LAMW-03, and LBMW-02. 

Blank Contamination: Method blank met QC criteria. 

Matrix Spike Analysis: The matrix spike recoveries for Fe (73.0%), Ni (59.8%), Se 
(71.5%) and Tl (45.0%) were outside the control limits of 75-125%. All associated data 
results > IDL were qualified as estimated "J" and all data results < IDL were qualified as 
estimated "UJ'' for Fe, Ni, Se and Tl 

J-> Fe In CBMW-01, CBMW-02, CBMW-03, PXMW-01, PXMW-02, PXMW-
03 & PXMW-04. 

J---- > NI, Se and Tl In SW-1, SW-2, SW-3, HSMW-01, LEMW-02, LEMW-04, 
LEMW-01, LCMW-03, LCMW-02, LCMW-01, LEMW-5, LEMW~3, 



LBMW·3, LBMW-1, LBMW-2, LAMW·2, LAMW-3, LAMW-1 & MWLD·2 

Matrix Spike and Matrix Spike Duplicate Analysis: Percent RPO for Fe (28.1 %) was 
high. However, no further action was taken since all associated samples were already 
qualified as estimated "J" due to matrix spike recovery criteria. 

It should be noted that for all analytes except silver and mercury, a post-digestion 
spike is required if the matrix spike recovery does not meet criteria. A post-digestion 
spike was analyzed for associated analytes, and the recoveries were within 75-125%, 
indicating a matrix related problem associated with the samples. 



To: Terri Haelen/Hope Kowalski Date: February 10, 1997 

From: Luisa S. McGinn 

Re: Validation of Waste Samples Collected at West Point, NY 

This data package consisted of two (2) soil samples collected at Camp Buchner 
Landfill, West Point, New York on July 2, 1996. These samples were analyzed for TAL 
metals. This validation report is a review of the following samples: 

Client Description 

CB-TP-1-1 
CB-TP-1-1 

Lab ID 

96-01029-N 
96-01030-N 

The analysis performed by Malcolm Pirnie was in accordance with the Scope of Work, 
Sampling and Analysis for West Point, New York. Samples in this data package were 
qualified.based upon the following guidelines: 

1. Sample Integrity 
2. Holding Times 
3. Initial and Continuing Calibration 
4. Blank Contamination 
5. Laboratory Control Sample 
6. Matrix Spike and Matrix Spike Duplicate 
7. Duplicate Sample Analysis 

The data was reviewed for contractual and technical compliance. Qualifications were 
applied following the intent of the National Functional Guidelines with Region II 
modifications. 

Sample Integrity: Sample condition upon receipt was satisfactory. Sample 
temperature upon receipt was not recorded. 

Holding times: All samples were digested and analyzed within 28 days for Mercury 
and 6 months for all other analytes. 

Initial and Continuing Calibration: The continuing calibration verification standards ( 
CCV2) for Tl, analysis date 8/4/96 and Se, analysis date 8/6/96 were 111.8% and 
88.4% respectively. These were outside the control limits of 90-110%. Therefore, all . 
associated data results were qualified as estimated "J". 

J----> Se and Tl in samples CB-TP-1-1 & CB-TP-2-1 



Blank Contamination: Method blank met QC criteria. 

Matrix Spike Analysis: The matrix spike recoveries for Pb (69.9%), Sb (66.0%) and 
Hg (126.0%) were outside the control limits of 75-125%. All associated positive data 
results for Hg were qualified as estimated "J". All associated data results > IDL were 
qualified as estimated "J" and data results < IDL were qualified as estimated "UJ" for 
Pb and Sb. 

J---- > Hg in samples CB-TP-1-1 & CB-TP-2-1 
J---- > Pb and Sb in samples CB-TP-1-1 & CB-TP-2-1 

Matrix Spike and Matrix Spike Duplicate Analysis: Percent RPD's for Mn (37.6%) 
and Pb (66.2%) were high; therefore, the following samples were qualified as 
estimated "J": 

J----> Mn in samples CB-TP-1-1 & CB-TP-2-1 

Note: Pb was previously qualified due to spike recovery criteria; no further 
action was taken. 

It should be noted that for all analytes except silver and mercury, a post-digestion 
spike is required if the matrix spike recovery does not meet criteria. A post-digestion 
spike was analyzed for associated analytes, and the recoveries were within 75-125%, 
indicating a matrix related problem associated with the samples. 



To: Terri Haelen/Hope Kowalski Date: April 10,1997 

From: Lisa Greco ~O.:, 'N-Co 
Re: Validation of Waste Samples Collected at West Point, NY 

This data package consisted of three (3) aqueous samples collected at U.S.M.A. West Point Landfill , West 
Point, New York on February 12, 1997. These samples were analyzed for TAL metals. This validation report 
is a review of the following samples: 

Client Description 

MWVF-01 
MWVF-02 
MWVF-03 

97-00371-N 
97-00372-N . 
97-00373-N 

This analysis was performed by the Malcolm Pirnie, Inc. Tarrytown Laboratory in accordance with the Scope 
of Work, Sampling and Analysis for West Point, New York. Samples in this data package were ·qualified based 
upon the following guidelines: 

1. Sample Integrity 
2. Holding Times 
3. Initial and Continuing Calibration 
4. Blank Contamination 
5. Laboratory Control Sample 
6 . Matrix Spike and Matrix Spike Duplicate 
7 : Duplicate Sample Analysis 

The data was reviewed for contractual and technical compliance. Qualifications were applied following the 
intent of the National Functional ~uidelines with Region II modi.fications. 

Sample Integrity: The sample temperature upon receipt was 16°C. Therefore, all analytes in all three 
samples were qualified as estimated "J". 

Holding times: All samples were digested and analyzed within 28 days for Mercury and 6 months for all other 
analytes. · 

Initial and Continuing Calibration: The initial and continuing calibration verification standards met the QC 
criteria. 

Blank Contamination: All method blanks met the QC criteria . 

Matrix Spike Analysis: The matrix spike recoveries for antimony (35.0%) and silver (48 .0%) were outside the 
control limits of 75-125%. All associated data results were qualified as estimated "J". It should be noted that 
these analytes were previously qualified as estimated "J" due to sample integrity criteria . It should be noted that 
a post-digestion spike was analyzed for antimony and silver, and the results were acceptable (i.e, %R between 
75 - 125%). . 

J-> Ag and Sb in samples MWVF-01, MWVF-02, and MWVF-03. 

Matrix Spike and Matrix Spike Duplicate Analysis: The percent RPD's met the QC criteria. 

LCS Analysis: All LCS recoveries met the QC criteria. 
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