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1.1 BACKGROUND AND AUTHORITY 

1.0 

INTRODUCTION 

Cannon Air Force Base (AFB) (Figure 1-1) is a permitted Resource Conservation and 

Recovery Act (RCRA) facility operating in accordance with the terms of a permit issued 

jointly by the U.S. Environmental Protection Agency (EPA) and the New Mexico 

Environment Department (NMED) effective October 3, 1989. This permit sets forth the 

conditions within which Cannon AFB can be operated as a hazardous waste facility. The 

authority for regulation of hazardous waste activities at Cannon AFB through this permit is 

derived from RCRA and its reauthorization in the form of the Hazardous and Solid Waste 

Amendments of 1984 (HSW A) as well as the New Mexico Hazardous Waste Management 

Act. 

A portion of this permit governs the investigation and, where required, the implementation 

of corrective measures to mitigate the effects on the environment of releases of petroleum 

products and other chemicals that may have been released from various Solid Waste 

Management Units (SWMUs) at the Base. One hundred twenty-eight SWMUs were identified 

at Cannon AFB during the RCRA Facility Assessment (RFA) completed in 1988 for the EPA 

by A. T. Kearney. Seventy-three of the SWMUs were identified for further investigation and 

were divided into three groups (Appendix I through III). Appendix II and Appendix III 

SWMUs have been investigated under other programs. Two of the Appendix I SWMUs 

(SWMUs 104 and 1 05) were further investigated and are the subject of this Phase II RCRA 

Facility Investigation (RFI) report. The locations of the SWMUs are shown on Figure 1-2. 

These regulatory considerations notwithstanding, the United States Air Force (USAF) has in 

place an independent program to manage its waste generation and disposal activities. 

Compliance with the terms of the RCRA Permit is a portion of the overall environmental 

management program at Cannon AFB. 

This Phase II RFI was authorized and funded by the USAF through the United States Army 

Corps of Engineers (USACE). 
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This Phase II RFI has been completed in accordance with the work plan prepared by the 

Environmental Management Branch, Civil Engineering Squadron, Cannon AFB, as approved 

by the Environmental Protection Agency (EPA) in Region VI with recommendations. This 

work is directed at compliance with the terms of the RCRA Permit for Cannon AFB dated 

October 3, 1989. 

1.2 PURPOSE AND SCOPE OF REPORT 

The purpose of the Phase II RFI at SWMUs 104 and 105 is to obtain the data necessary to 

assess whether SWMU-specific chemicals of concern (COCs) have impacted the groundwater. 

The data collected during the Phase II RFI was used to determine whether a significant 

release has occurred at a SWMU, and if a release has occurred, make a recommendation on 

the next course of action. 

The US ACE Omaha District, has been tasked by Cannon AFB to complete Phase II of an RFI 

covering Landfill Nos. 3 and 4, which are also known as SWMU Nos. 105 and 104, 

respectively. These landfills were originally included in the list of SWMUs known as 

Appendix I. After Phase I of these investigations was completed, the EPA, Region VI 

determined that a Phase II investigation must be completed to ascertain if a corrective 

measures program will be required at any of these SWMUs. 

This report for Landfills 3 and 4 is submitted as an addendum to the Phase I RFI Reports for 

Landfills 3 and 4 submitted by Radian Corp. (February and March 1994). 

The Field Sampling Plan (FSP) was prepared as Part I of the Work Plan (WP) for the 

sampling of production wells and/or the installation and sampling of monitoring wells 

downgradient from Landfills 3 and 4 at Cannon Air Force Base near Clovis, New Mexico. 

Parts II and III were the Quality Assurance Project Plan (QAPP) Addendum and Health and 

Safety Plan (HSP) Addendum, respectively. 

1.3 CANNON AFB OPERATIONAL HISTORY 

Cannon AFB is located in Curry County, New Mexico, approximately 7 miles west of the 

City of Clovis. The base is situated on approximately 4,320 acres of land. The vicinity map 
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of Cannon AFB is shown on Figure 1-1, and the site map of Cannon AFB is shown on 

Figure 1-2. Off-Base facilities include the Melrose Bombing Range. 

Cannon AFB dates to 1929, when Portair Field was established on the site. Portair Field was 

a civilian passenger terminal for early commercial transcontinental flights. In 1942, the Army 

Air Corps took control of the civilian airfield, and it became known as the Clovis Army Air 

Base. In early 1945, the Base was renamed Clovis Army Air Field. Flying, bombing, and 

gunnery classes continued through the end of World War II. By mid-1946, however, the 

airfield was placed on a reduced operational status and flying activities decreased. The 

installation was deactivated in May 1947. The types of aircraft stationed at Cannon AFB 

from 1942 to 194 7 included B-17, B-24, and B-29 heavy bombers. 

The Base was reassigned to the Tactical Air Command in July 1951. The first unit, the 140th 

Fighter-Bomber Wing, arrived in October of that year. The airfield was formally reactivated 

in November 1951 as Clovis Air Force Base. Between 1952 and 1957, the 50th and 388th 

Fighter-Bomber Wings were activated, and, upon their transfer, were replaced by the 312th 

and 474th Groups. Predominant aircraft stationed at Cannon AFB from 1951 to 1957 

included the P-51 "Mustang" fighter and the F-86 "Sabre" fighter jet. 

In June 1957, the Base became a permanent installation and was renamed Cannon Air Force 

Base in honor of the late General John K. Cannon, a former commander of the Tactical Air 

Command. In October 1957, the 312th and 474th Fighter-Bomber Groups were redesignated 

tactical fighter wings and the 832nd Air Division was activated to oversee their activities. 

In 1959, the 312th Tactical Fighter Wing (TFW) was deactivated and replaced at 

Cannon AFB by the 27th TFW. In December 1965, the Base's mission changed to that of 

a replacement training unit, and the 27th TFW became the largest such unit in the Tactical 

Air Command. The predominant aircraft stationed at Cannon AFB from 1957 to 1965 was 

the F-100 "Super Sabre" fighter jet. 

The 832nd Air Division was deactivated in July 1975, leaving the 27th TFW the principal Air 

Force unit at Cannon AFB. In early 1981, the 27th TFW was designated a Rapid 

Deployment Joint Task Force member. 
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The primary mission of Cannon AFB has remained relatively unchanged since 1965; i.e., to 

develop and maintain an F-111 tactical fighter wing capable of day, night, and all-weather 

combat operations and to provide replacement training of combat aircrews for tactical 

organizations worldwide. Aircraft stationed at Cannon AFB since 1965 include the F -100 

"Super Sabre" fighter jet (1957-1969), the F-111A (1969), the F-111E (1969-1971) and the 

F-111D (1971-present). There are approximately 70 F-111D aircraft assigned to Cannon 

AFB. The total work force on Cannon AFB numbers approximately 4,000, which includes 

3,500 military and 450 civil service. 

In 1992, Cannon AFB became part of the Air Combat Command (ACC) as the result of the 

overall realignment of Air Force Commands and the ongoing downsizing of the U. S. 

Military. 

1.4 PREVIOUS INVESTIGATIONS 

Prior to this Phase II RFI, investigative activities completed at Cannon AFB included the 

following: 

• IRP Records Search - CH2M Hill - 1983 

• Preliminary ReviewNSI Report- RCRA Facility Assessment- A.T. Kearney-

1987 

• RCRA Facility Investigation Work Plan for 27 SWMUs - Lee Wan and 

Associates, Inc. - 1990 

• RI Investigation- Appendix I SWMUs - W -C - 1991-1992 (18 SWMUs called 

"First Third") 

• RFI (Phase I) - Landfills 1 and 2 - W -C - 1992-1993 

• RFI (Phase I)- Appendix II SWMUs- through USACE, Albuquerque, NM-

1993 
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• RFI (Phase I)- Appendix III SWMUs- W-C- 1993 

• RFI (Phase II) - Old Entomology Rinse Area and Landfill 5 - W -C 

• RFI (Phase I) - Landfills 3 and 4 - Radian - 1992-1994 

1.5 ORGANIZATION OF REPORT 

The report is organized as shown in the table of contents, reporting activities and 

recommendations essentially in the order they were completed. The discussion of results and 

recommendations for each individual SWMU are presented (one site per section) in 

Sections 4.0 and 5.0, and the recommendations are recapped in summary form in Section 6.0. 
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2.0 

RCRA FACILITY INVESTIGATION APPROACH 

The overall intent of this Phase II RFI is to obtain the additional data necessary to sufficiently 

characterize the presence or absence of contamination in groundwater. The specific objectives 

of this Phase II RFI completed at Cannon AFB are: 

• To assess whether contaminants from Landfills 3 and 4 (SWMUs 105 and 104) 

have impacted the regional groundwater at the SWMUs. 

• Develop recommendations for each SWMU regarding further evaluations or 

no further action. 

The Phase II RFI has been completed in accordance with EPA Guidance outlined in "RCRA 

Facility Investigation (RFI) Guidance, Volumes 1-4, EPA 530/SW-89-031, May 1989". 

The waste management practices that relate to the Phase II, Appendix I SWMUs which are 

the subject of this report can placed into the following category: 

• Two Landfill Sites (SWMUs 104 and 105) where domestic solid wastes, waste 

oils, solvents, paint thinners and strippers, pesticide containers, and various 

empty cans and drums were burned in trenches and buried the following day. 

The objective is to investigate the potential groundwater contamination that 

could have resulted from leaching of contaminants from the landfills. 

This waste disposal practice will be discussed further in Sections 4 and 5. 
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3.1 PRODUCTION WELL EVALUATION 

3.0 

FIELD INVESTIGATION 

Before the drilling and installation of the two monitoring wells, existing production wells 

adjacent to the two landfills were inspected to determine their suitability as monitoring points. 

The findings of this review were presented in detail in a technical memorandum submitted 

by W-C on September 20, 1994 (W-C September 1994). This information is summarized in 

this section. A review of available state records for selected irrigation wells in the Curry 

County Basin was undertaken at the New Mexico State Engineer's Office in Santa Fe, New 

Mexico on August 30, 1994. The review of state well files was followed by a field 

inspection of two irrigation wells located within the Curry county Basin. Particular attention 

was given to those wells located southeast, or downgradient, of the landfills in T2N, R35E, 

Sections 20, 29, 30 and 32. 

Results of the review indicated that the registration of irrigation wells in the Curry County 

Water Basin is probably incomplete and that insufficient information exists within the state 

water well records to technically support the use of existing irrigation wells for groundwater 

monitoring purposes. An unknown screen interval would make it difficult to relate analytical 

results to a specific horizon within the aquifer. It is also possible that analytes of concern 

(i.e., Light Nonaqueous-Phase Liquids [LNAPLs]) may be missed due to the depth of the 

screen or the pump location. The inability to determine types of metal used in screens and 

casings would also compromise metals analysis. 

Field inspection of the wells also showed that sample quality from these wells may have been 

compromised due to heavy petroleum staining around the wells and the fact that cooling water 

for the gasoline or natural gas powered engines was piped from the well casing and reinjected 

into the discharge piping. The possibility of oil or fuel vapors migrating through 

microfractures in the engine into the coolant was also considered. Additionally, the heavy 

pumping action of the high-capacity pumps could possibly affect volatile compound analysis 

by promoting volatilization and introduction of air into the sample. 
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For the above stated reasons it was recommended that irrigation wells were not suitable for 

use as monitoring points. The installation of a downgradient monitoring well at each SWMU 

was recommended as the preferred action. 

3.2 MONITORING WELL DRILLING AND SOIL SAMPLING 

The soil borings for monitoring well installation were drilled using a Drill Systems AP-1 000 

dual-wall, reverse circulation percussion hammer rig. This type of rig is well suited to 

installation of environmental monitoring wells in loose sediments. The reasons for this are 

because no water is used during the drilling process and the hole is cased as the drill-bit 

progresses preventing cross-contamination. The drill rig uses a 9-inch bit and outer diameter 

pipe through which the monitoring well is installed. 

Soil samples were collected at 10-foot intervals by driving a 2.5-inch l.D. by 2-foot-long 

stainless steel split-spoon sampler through the targeted depth interval. Blow counts were 

recorded to provide standard penetration test data for each interval sampled. The sampler was 

retrieved from the boring and opened for sample recovery. Samples were retained for 

headspace analysis, lithologic logging, and geotechnical index property testing purposes only. 

Samples for geotechnical analysis were collected from the screened intervals of the 

monitoring wells. Boring logs for the monitoring wells are located in Appendix A of this 

Phase II RFI report. 

All sampling equipment was decontaminated between sample intervals with a liquinox/water 

solution wash, potable water rinse and a final double rinse of deionized water sprayed 

liberally over the equipment. All drilling equipment was steam-cleaned prior to the 

commencement of drilling activities. 

Monitoring well MW-N required abandonment and redrilling twice before a successful well 

was installed. The first attempted well resulted in a possible collapsed screen or casing which 

resulted in a pump being stuck in the well. The second attempted well, which was drilled 

about 1 0 feet south of the original boring, was damaged when the outer drill pipe was 

inadvertently grouted in the boring. Attempts to retrieve the pipe resulted in well damage 

beyond usability. Both of these wells were subsequently abandoned by placing sand inside 

the well through the screened interval, followed by placing hydrated bentonite pellets above 
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the sand for several feet, followed by cement/bentonite grout to the surface. After removing 

the surface completions a concrete pad was placed over the well locations. All well 

abandonment procedures were approved by the New Mexico Water Quality Control 

Commission (NMWQCC). The third attempted well, drilled and installed about 50 feet north 

of the original well boring, was successful. This boring and the second attempted boring 

were not sampled for lithologic description due to its proximity to the original well boring. 

3.3 MONITORING WELL COMPLETION AND DEVELOPMENT 

After completion of the drilling and sampling, the monitoring wells were constructed through 

the drill casing. The construction of the monitoring wells generally followed the procedures 

outlined in sections 5.3.2 through 5.3.4 of the FSP (W-C, 1994). One deviation included the 

addition of various quantities of Base potable water to the well borings. This was necessary 

to prevent heaving of saturated fine-grained sands into the drill casing. Approximately 

100 gallons of water was required for MW-N, while MW-0 required only about 25 gallons. 

The well casing and screen consisted of 4-inch I.D. schedule 80 PVC. The screen type is 10-

slot of 30-foot length. The screen for MW-0 is continuous wrap while the screen for MW-N 

is factory slotted. The screens were placed at a depth so that about 5 feet of screen remained 

above the water table. All joints are flush-mount, threaded type with 0-ring seals. Filter 

pack consists of #20-40 environmental grade colorado silica sand. The filter pack was placed 

to a depth of about 7 feet above the top of the screened interval. Bentonite pellets to a 

thickness of about 3 feet were used for the seal above the filter pack. The pellets were 

hydrated with about 10 gallons of water. The pellets were allowed to hydrate for several 

hours before grouting was commenced. Before grouting, the well was checked for 

straightness by lowering a 10-foot by 3.5-inch pipe down the well to check for binding or 

blockage. The remaining portion of the boring annulus was grouted with a cement/bentonite 

grout mixture. The grout was poured to about 5 feet below the ground surface. The well 

surface completion included a 3 by 3-foot concrete pad with a steel, hinged and lockable riser 

protective casing. Guard posts were also installed around the well riser. Monitoring well 

construction logs are included in Appendix A of this Phase II RFI report. 

After completion of the monitoring wells and allowing sufficient time for the grout to set, the 

wells were developed to 1) remove sediment from the screened area and the formation around 

the well so that water turbidity is decreased and well silting does not occur, 2) to allow free 
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movement of groundwater through the screened area and provide representative groundwater 

samples, and 3) to remove any water which was introduced during the well construction. 

Well development was initiated by surging the screen area with a surge-block followed by 

using a bailer to remove the coarser-grained sediments. After the initial bailing, the wells 

were further developed using a 3/4-horsepower submersible pump. Water quality parameters 

were checked periodically during the well development to assess the effectiveness of the 

development process. The wells were developed until approximately 5 to 12 well casing 

volumes were removed. Water quality parameters collected during well development are 

summarized on Table 3-1. Well development field logs are contained in Appendix A of this 

Phase II RFI report. 

3.4 GROUNDWATER SAMPLING 

After well installation and development the monitoring wells were sampled. A minimum of 

two weeks was allowed to elapse between the time of well development and well sampling. 

The time between development and sampling is required to allow the aquifer surrounding the 

well to reach a state of equilibrium before sampling takes place. The sampling procedures 

generally followed those described in section 5.6 of the FSP. Deviations are discussed later 

in this section. The groundwater samples were analyzed for the following Appendix IX 

constituents: 

• Volatile organic compounds (VOCs), EPA Method 8240 

• Semivolatile organic compounds (SVOCs), EPA Method 8270 

• Organochlorine pesticides, EPA Method 8080 

• Polychlorinated biphenyls (PCBs), EPA Method 8080 

• Herbicides, EPA Method 8150 

• Total metals, EPA Method 6010 

Other testing included: 

• Total Petroleum Hydrocarbons (TPH), modified EPA Method 8015 

(GRO/TCO). 

• Total Recoverable Petroleum Hydrocarbons (TRPH), EPA Method 418.1 
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Appendix IX dioxins and furans were not included because they were not expected to be 

contaminants of concern. 

A summary of samples collected is shown on Table 3-2. Sample containers, preservatives, 

and holding times are shown on Table 3-3. The samples were collected by first obtaining a 

manual water level measurement in the well. From this data, and knowing the well 

construction details, the length of the water column and consequent well casing volume were 

calculated. The wells were purged to remove stagnant water and to pull representative 

formation water into the screened area of the well. Purging was done with a decontaminated 

submersible pump. Water quality parameters of pH, temperature, specific conductance, and 

turbidity were collected during the purging to determine whether representative formation 

water was present in the well for sampling. After aquifer equilibrium had been reached, 

sampling commenced with the submersible pump. All analytes, except VOCs (including 

gasoline range organics) and SVOCs, listed above were collected using the submersible pump. 

The samples were collected in the order given beginning with pesticides and PCBs. After 

collection of these samples, the pump assembly was removed from the well, and a dedicated, 

single-check valve, disposable Teflon bailer was used to collect the VOC and SVOC samples. 

VOCs and SVOCs were sampled last because the pump was required to properly developed 

the wells, and it was decided that collection of the VOC and SVOC samples from the pump 

would have compromised the sample integrity. 

The samples were immediately placed into iced sample coolers pending shipment to the 

laboratory for analysis. Sample collection field sheets and chain-of-custody forms were 

completed for the samples and are located in Appendix A of this Phase II RFI report. 

3.5 MONITORING WELL SLUG TESTING 

After the completion of groundwater sampling in the monitoring wells, the wells were slug 

tested to assess the hydraulic conductivity of the aquifer surrounding the well screens. Hermit 

automatic dataloggers and pressure transducers were used to record changes in water levels 

during the slug testing. The "slug" inserted into the wells during the tests consisted of a 4-

foot-long, 3-inch-diameter, solid PVC rod. General procedures used to conduct the tests were 

described in the FSP (W-C, 1994). 
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The slug tests were performed by first obtaining a manual water level measurement in the 

well being tested. The decontaminated pressure transducer was then lowered into the well 

until the transducer was submerged properly. The datalogger was then calibrated with the 

transducer submerged. The datalogger was set to a logarithmic recording interval before the 

falling-head test was started. Upon "instantaneously" submerging the decontaminated slug 

into the well, the datalogger was started. Water levels were recorded, and periodic manual 

measurements were taken, until the water level had recovered to 90 percent of its pre-test 

level. To perform the rising-head test, the falling-head test was stopped, the datalogger was 

started again, and the slug was "instantaneously" removed from the well. The recording 

intervals and other procedures used for the falling-head test remained the same for the rising

head test. 

Upon completion of the slug tests, the dataloggers were downloaded to a personal computer 

to assess the quality and completeness of the data. The data were used to develop time

drawdown curves which were further used in straight-line matching techniques. The data 

were analyzed by the method proposed by Bouwer and Rice (1976). Hydraulic conductivity 

values (K) were derived from the test data. Output files and drawdown curves are contained 

in Appendix B. 

3.6 DECONTAMINATION PROCEDURES 

Decontamination procedures generally followed those specified in section 5.8 of the FSP 

(W-C, 1994). All large equipment, well materials, and large sampling tools were 

decontaminated by spraying with a hot-water, high pressure cleaner before use. Small 

sampling utensils were decontaminated by washing with a liquinox/potable water wash, 

followed by a potable water wash, and finally a double deionized water rinse. Due to the 

impracticality of hand decontamination of the submersible pump lift pipe segments by hand, 

they were decontaminated by spraying them at a commercial coin-op car wash facility. All 

decontamination fluids from potentially contaminated equipment was placed into 55-gallon 

drums as described in section 3.7. 
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3. 7 IDW HANDLING PROCEDURES 

Handling of Investigative Derived Waste (IDW) generally followed the procedures described 

in section 5.9 of the FSP (W-C, 1994). Development and purge water, and decontamination 

fluids were placed into 55-gallon drums and accumulated at the designated staging area. Soil 

cuttings were placed into large steel hoppers pending laboratory analysis. Once laboratory 

analysis had confirmed that the soils contained no hazardous constituents, the soil was 

removed from the hoppers and spread over the sites. 

A diesel leak that resulted from a leaking fuel tank on the drill rig while drilling MW -0 

resulted in contamination of soils at the site. The fuel contaminated soil was subsequently 

dug up by hand and placed into barrels. Soils were removed from the spill site until 

nondetect headspace readings were obtained using an Organic Vapor Analyzer (OVA). About 

twenty 55-gallon drums of diesel fuel-contaminated soil were collected and placed into the 

staging area. It is planned to chemically profile the soil in these drums and to properly 

dispose of the soil at a later date. Clean soil from the hoppers mentioned above was used to 

backfill the excavation. 

3.8 SURVEY OF MONITORING WELLS 

After the completion of the field activities, the locations of the monitoring wells were 

accurately surveyed in terms of northing, easting, and elevation relative to the Cannon AFB 

coordinate system. The top of the PVC riser pipe was surveyed for elevation. All survey 

work was performed by a surveyor licensed by the state of New Mexico. The data generated 

during this site survey were used to accurately depict the locations of the monitoring wells 

in figures found elsewhere within this document. A table containing the actual survey data 

is provided in Appendix C to this Phase II RFI report. 
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TABLE 3-1 

MONITORING WELL DEVELOPMENT FIELD PARAMETERS 

Gallons Conductivity Temp. Turbidity 

Date Time Pumped pH (J.tmhos/cm) (of) (NTUs) 

MW-N 

12-14-94 1225 0 8.39 4.73 53.4 71 

1235 45 8.26 6.28 62.3 >100 

1310 90 8.02 7.95 65.2 78 

1320 120 7.85 7.75 63.1 59 

1910 140 8.05 7.43 52.1 19 

1935 190 7.81 6.79 49.5 13 

1950 250 7.34 6.79 49.7 8.8 

2015 350 7.01 6.79 48.3 3.3 

2030 400 6.97 6.78 48.5 3.2 

2055 500 6.93 6.83 48.3 3.3 

MW-0 

11-2-94 0755 7.40 16.12 61.6 >100 

11-3-94 1030 12 7.40 18.14 68.0 >100 

1356 25 7.55 18.97 67.7 >100 

1405 50 7.30 17.99 64.7 30 

1410 75 7.28 17.94 63.7 23 

1418 100 7.23 17.89 61.9 27 

1427 125 7.23 17.70 62.2 23 

1433 150 7.29 17.90 61.7 20 

1439 175 7.33 17.80 62.0 15 

1445 200 7.31 17.85 62.0 8 

NTUs = Nephelometric turbidity units 
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TABLE3-2 

SUMMARY OF ANALYTICAL AND QA/QC SAMPLING 

LANDFILLS 3 AND 4 (SWMU NOs. 105 AND 104) 

CANNON AFB, NEW MEXICO 

Sample Sample Identification 

Location Number 

WELLN CAN104-MWON-01 

CAN104-MWON-02 

WELLO CAN105-MW00-01 

CAN105-MW00-03 

FD = Field duplicate 

MRD = COE split 
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QAJQC Sample 
Type Matrix VOCs 

Water X 

FD Water X 

Water X 

MRD Water X 

Analytical Parameters 

Pesticides/ Chlorinated TAL 

SVOCs PCBs Herbicides Metals TPH 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

Sample Containers 

40ml 1 L amber 1 L poly 

3 6 

3 6 

3 6 

3 6 
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EPA 
Method Parameter 

8240 Volatile organic compounds2 

8270 Semivolatile organic compounds 

6010 Total metals 

8080 Pesticides/PCBs 

8150 Herbicides 

418.1 Petroleum hydrocarbons 

8015 Modified TCO 

8015 Modified GRO 

TABLE 3-3 

GROUNDWATER SAMPLING SPECIFICATIONS 
LANDFILLS 3 AND 4 (SWMUs 105 AND 104) 

CANNON AFB, NEW MEXICO 

No. of No. of Total No. of Total No. 

Field QC Field W-C QA of Samples 

Type of Container1 Samples Replicates Samples Splits Collected 

3 - 40 ml glass VOA vials 2 I 3 I 4 

I - I L amber glass bottle 2 I 3 I 4 

I - I L plastic bottle 2 I 3 I 4 

I - I L amber glass bottle 2 I 3 I 4 

I - I L amber glass bottle 2 I 3 I 4 

I - I L glass bottle 2 I 3 I 4 

I - I L amber glass bottle 2 I 3 I 4 

3 - 40 ml glass VOA vials 2 I 3 I 4 

1 All containers have Teflon-lined lids except VOA vials, which have Teflon-lined septa. 
2 A trip blank accompanied each shipment with samples for VOC analysis. 
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Minimum 
Sample 

Size Preservation 

40ml 4°C 
HCI to pH<2 

I L 4°C 

lOOm! 4°C 
HN03 to pH<2 

I L 4°C 

I L 4°C 

I L 4°C 
H2SO. to pH<2 

40ml 4°C 

I L 4°C 
HCI to pH<2 

Holding Time 

14 days 

Extract - 7 days 
Analyze - 40 days 

6 months 
Hg- 28 days 

Extract - 7 days 
Analyze - 40 days 

Extract - 7 days 
Analyze - 40 days 

28 days 

28 days 

14 days 
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4.1 SITE BACKGROUND 

4.1.1 Site Description 

4.0 

LANDFILL NO. 3 - SWMU NO. 105 

Landfill No.3 at Cannon AFB is located in the east-central portion of the base (Figure 1-2). 

It is a rectangular area, approximately 1,960 feet by 300 feet (13.5 acres). The site is 

bounded on the north by the road leading to the transmitter tower, on the south and east by 

barbed wire fences and agricultural fields, and on the west by Perimeter Road. At the present 

time, it appears to be an open field covered with native vegetation. The topography at the 

site is gently sloped toward the north and the playa lake. Remnant depressions observed at 

the surface are probably the locations of former disposal trenches in which settlement has 

occurred. 

4.1.2 Site History 

Landfill No. 3 was active between 1959 and 1967. Domestic solid wastes, waste oils, 

solvents, paints, paint thinners and strippers, pesticide containers, and various empty cans and 

drums were burned in trenches and buried the following day. As trenches filled, new trenches 

were excavated in adjacent areas and subsequently filled. 

4.1.3 Previous Investigations 

Nine borings were drilled and sampled at Landfill No. 3 m 1985. Three samples were 

collected from each borehole -- one at 0 to 4 feet bgs, one at 7 to 11.5 feet, and one at 55.5 

to 59.5 feet. The samples were analyzed for halogenated volatile organics, aromatic volatile 

organics, metals, and oil and grease. 

Twelve additional borings were drilled and sampled in 1992. Six to twelve samples were 

generated at depth intervals ranging from 20 to 61 feet for each boring. Three surface soil 

samples were also collected. The resulting 144 samples were analyzed for organochlorine 
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pesticides, polychlorinated biphenyls (PCBs), volatile organic compounds (VOCs), 

semivolatile organic compounds (SVOCs), total recoverable petroleum hydrocarbons (TRPH), 

and total analyte list (TAL) metals. Forty-one of the samples were also analyzed for total 

extractable hydrocarbons (diesel, jet fuel, kerosene), total purgeable hydrocarbons (gasoline 

and its components), and chlorinated herbicides. 

The results of analyses for metals from 1985 and 1992 were compared with Upper Tolerance 

Limits (UTLs) calculated from background concentrations from samples collected in areas 

adjacent to Landfill No. 2 (W-C 1992). Approximately 30 percent of the Landfill No. 3 

samples exceeded the UTL for barium. Aluminum, beryllium, calcium, chromium, cobalt, 

copper, iron, magnesium, nic~el, potassium, selenium, vanadium, and zinc concentrations also 

exceeded the UTLs in one to eleven of the field samples. 

None of the target compounds for halogenated and aromatic volatile organics were detected 

in the 1985 samples, which had reporting limits of 1 J.tg/kg for all target compounds. Several 

organochlorine pesticides and PCBs were detected in one or more of the samples collected 

in 1992. Detected compounds included 4,4-DDD, 4,4-DDE, 4,4-DDT, aldrin, dieldrin, 

endrin, endrin aldehyde, heptachlor epoxide, methoxychlor, beta-BHC, delta-BHC, 

gamma-BHC, PCB-1254, and PCB-1260. 

Diesel, TRPH, acetone, methylene chloride, toluene, xylenes, and bis(2-ethylhexyl)phthalate 

were detected in one or more of the 1992 samples. The following tentatively-identified 

compounds (TICs) were detected: acetonitrile, ethyl acetate, tetrahydrofuran, cyclohexanone, 

and trichloropropene(s). The acetone, diesel, and TRPH detected in the 1992 samples were 

assumed to be laboratory contaminants due to their presence in a majority of the field and 

equipment blanks. 

Toluene, methylene chloride, xylenes, and bis(2-ethylhexyl)phthalate were detected in part per 

billion (ppb) concentrations in 15 percent or less of the 1992 samples. 
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4.2 FIELD INVESTIGATION AND DATA COLLECTION 

The field investigation and data collection activities at Landfill 3 were as described in section 

3.0 of this Phase II RFI report and are summarized as follows: 

• One monitoring well (MW -0) was installed and developed downgradient of 

the landfill (Figure 4-1 ). 

• Geotechnical index parameter samples were collected from the screened 

interval of the monitoring well. 

• A groundwater sample was collected from the completed and developed 

monitoring well. The sample was analyzed for VOCs, SVOCs, 

pesticides/PCBs, herbicides, metals, TPH, and TRPH. 

• The monitoring well was slug tested to estimate the hydraulic conductivity of 

the aquifer surrounding the well. 

• The well was surveyed for horizontal and vertical control. 

A description of these activities follows. 

4.2.1 Monitoring Well Installation and Soil Sampling 

As discussed in section 3.2 and 3.3, one monitoring well (MW-0) was installed and 

developed downgradient of Landfill 3 (Figure 4-1 ). The total depth of the boring was 

304.3 feet. The screened interval was placed from 273.9 feet to 303.9 feet below ground 

surface. The depth to water at the time of well construction was approximately 278 feet to 

280 feet below ground surface. The specific well construction details are described in section 

3.3 and are shown on the monitoring well construction diagram in Appendix A of this report. 

Soil samples for geotechnical index property analysis were collected within the screened 

interval of the well boring at depths of 280, 290 and 300 feet. The results of the geotechnical 
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analysis are presented in Appendix A of this Phase II RFI report. No samples for chemical 

analysis were collected from the monitoring well borings. 

The soils encountered in the boring were field screened for headspace information during 

drilling. No headspace readings over 0.3 ppm were observed. It is likely that the low 

readings are a result of soil moisture and not an indication of VOC contamination in the soils. 

4.2.2 Geologic Summary of Boring Log 

The boring log for MW -0 indicates that the formation at this location consists mainly of 

reddish-yellow silty sand (USCS symbol SM). This silty sand is typically described as very 

fine to fine-grained, poorly graded, with subangular to rounded grains of quartz and 

occasional inclusions of various amounts of gravel. Occasional lenses and layers of sand 

(USCS symbol SP), clay (USCS symbol CL), and silt (USCS symbol ML) were encountered 

at various depth intervals throughout the boring. These materials also formed various 

admixtures with the silty sand in certain discrete zones. Calcium carbonate nodules and 

caliche cemented zones were common throughout the entire depth of the boring. 

4.2.3 Groundwater Sampling 

As described in section 3.4, monitoring well MW-0 was sampled after installation and 

development. The sample was collected using the procedures described in Section 3.4 and 

in the FSP (W-C 1994). The sample was analyzed for the parameters listed in Section 4.2 

and shown on Table 3-2. 

4.2.4 Slug Testing 

The monitoring well was slug tested as described in Section 3.5. The hydraulic conductivity 

(K) of the formation was estimated by using the curve matching techniques of Bouwer and 

Rice (1976). Data from the slug test is contained in Appendix B of this Phase II RFI report. 

The hydraulic conductivities estimated from the three slug tests on the well were all on the 

order of 3 x 10-3 em/sec. 
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4.3 CHEMICAL INVESTIGATION RESULTS 

A summary of analytical results is shown in Table 4-1. The only VOCs detected were carbon 

tetrachloride and toluene in concentrations of 1.6 J.LgiL and 6.8 J.LgiL, respectively. The only 

SVOC reported was bis(2-ethylhexyl)phthalate at an estimated concentration of 2 p..g/L. 

However, this compound is a common laboratory artifact and is probably not indicative of 

true sample contamination. No other organic compounds were reported for the sample. 

Metals with reported concentrations included arsenic (0.022 mg/L), barium (0.064 mg/L), 

selenium (0.0025 mg/L), and vanadium (0.018 mg/L). 

Gasoline range organics were also reported in the sample at a concentration of 16 J.Lg/L (Table 

4-1). 

4.4 SWMU-SPECIFIC DATA ASSESSMENT 

An assessment of the Landfill 3 (SWMU 1 05) data was done to identify quality issues that 

could potentially affect the use of the data for the decision making process. 

4.4.1 Sampling Issues 

A review of the data contained in the Daily Quality Control Reports (DQCRs) indicates that 

there were no sampling issues that would significantly impact data usability. 

4.4.2 Data Validation Issues 

For the laboratory chemical data, quality assurance/quality control (QA/QC) criteria for the 

evaluation of the groundwater samples were specified in the Quality Assurance Project Plan 

Addendum (W-C October 1994). The criteria were used as indicators of the quality necessary 

to support the identification and quantitation of the analytes. The data was validated using 

the criteria and guidance from the National Functional Guidelines for Organic Data Review 

(EPA 1994) and the Laboratory Data Validation Functional Guidelines for Evaluating 

Inorganics Analyses (EPA 1994). 
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The QA/QC parameters were within the evaluation criteria, except the matrix spike recovery 

for the gasoline range organics. The matrix spike and matrix spike duplicate were nonclient 

samples; therefore, no qualifications were judged to be necessary based on outlying accuracy 

or precision parameters. 

4.4.3 Reporting Limits 

Reporting limits for lead and thallium were elevated for sample CAN105-MW00-01. A 10 

x dilution was required for the thallium analysis due to matrix interferences. Reporting limits 

were raised 2 x QAPP limits for the lead due to matrix interference though dilutions were not 

required. Lead was qualified as estimated nondetect UJ based on matrix interference. 

4.4.4 Summary of Data Usability 

Overall, groundwater data generated for SWMU 105 were determined to meet quality criteria. 

In conjunction with the analytical data validation, other information, including field 

observations, data were judged to be acceptable. 

4.5 SUMMARY 

One monitoring well, MW -0 (Figure 4-1 ), was drilled, installed, developed and sampled. One 

groundwater sample CAN105-MW00-01, was collected from the monitoring well and 

analyzed for VOCs, SVOCs, pesticides, and PCBs, herbicides, metals, and TPH. Relatively 

low concentrations of carbon tetrachloride and toluene were reported in the sample 

(Table 4-1 ). The SVOC compound bis(2-ethylhexyl)phthalate was also reported at a low 

concentration. Metals that were detected included arsenic, barium, selenium, and vanadium. 

Gasoline range organics were reported at a concentration of 16 JJ.g/L. 
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TABLE 4-1 

SUMMARY OF COMPOUNDS DETECTED IN 

GROUNDWATER SAMPLES COLLECTED AT SWMU 105 

CANNON AFB LANDFILL 3 

LOCATOR CANlOS-MW00-01 

LAB SAMPLE NUMBER 0401990001SA 

COLLECT DATE 01/16/95 

Result RL Qual 

Volatile Organics (J.Lg/L) 
Carbon tetrachloride 1.6 5 J 

Toluene 6.8 5 

Semivolatile Organics (J.lg/L) 
bis(2-Ethylhexyl)phthalate 2 10 J 

Metals (mg/L) 
Arsenic 0.002 0.005 J 

Barium 0.064 0.01 

Selenium 0.003 0.005 J 

Vanadium 0.018 O.Dl 

TPH (J.Lg/L) 
Gasoline-Range Organics 16 10 

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data re 

J =Estimated value. 
R = Rejected value. 
U = Nondetected value. 

D = Sample was diluted for analysis. 
RL = Reporting Limit. 
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5.1 SITE BACKGROUND 

5.1.1 Site Description 

5.0 

LANDFILL NO. 4 - SWMU NO. 104 

Landfill No. 4 at Cannon AFB is located in the east-central portion of the base (Figure 1-2). 

It is a rectangular area, approximately 573 feet by 479 feet (6.3 acres). The site is bounded 

on the north by an unused portion of Perimeter Road, on the west by a barbed wire fence, 

on the east by a vacant field, and on the south by the playa lake. At the present time, it 

appears to be an open field covered with native vegetation. The topography at the site is 

gently sloped toward the south and the playa lake. Remnant depressions observed at the 

surface are probably the locations of former disposal trenches in which settlement has 

occurred. 

5.1.2 Site History 

Landfill No. 4 was active in 1967 and 1968. Domestic solid wastes, waste oils, solvents, 

paints, paint thinners and strippers, pesticide containers, and various empty cans and drums 

were burned in trenches and buried each following day. As trenches filled, new trenches 

were excavated in adjacent areas and subsequently filled. 

5.1.3 Previous Investigations 

Seven borings were drilled and sampled at Landfill No.4 in 1985. Three soil samples were 

collected from each borehole, generally with one at 1 to 4.5 feet bgs, one at 7 to 11 feet, and 

one deeper than 52.5 feet. One boring was not sampled at the deepest sample interval, and 

one boring was sampled at 1.5 to 3 feet, 15 to 17 feet, 27.5 to 28.5 feet, and 47.5 to 49 feet. 

The soil samples were analyzed for halogenated volatile organics, aromatic volatile organics, 

metals, and oil and grease. 
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Ten additional borings were drilled and sampled in 1992. Ten to twelve soil samples were 

collected at depth intervals ranging from 15 to 62 feet for each boring. Six surface soil 

samples were also collected. The resulting 130 soil samples were analyzed for organochlorine 

pesticides, PCBs, VOCs, SVOCs, TRPH, and TAL metals. Forty-nine of the samples were 

also analyzed for total extractable hydrocarbons (diesel, jet fuel, kerosene), total purgeable 

hydrocarbons (gasoline and its components), and chlorinated herbicides. 

The results of analyses for metals from 1985 and 1992 were compared with UTLs calculated 

from background concentrations from samples collected in areas adjacent to Landfill No. 2 

(W-C 1992). Approximately 50 percent of the soil samples exceeded the UTLs for zinc. At 

least 20 percent of the samples exceeded UTLs for barium and cobalt. UTLs were also 

exceeded for aluminum, beryllium, cadmium, chromium, copper, iron, mercury, potassium, 

selenium, and vanadium in more than 10 percent of the samples. 

None of the target compounds for halogenated and aromatic volatile organics were detected 

in the 1985 soil samples, which had reporting limits of 1 Jlg/kg for all target compounds. 

Several organochlorine pesticides and PCBs were detected in one or more of the soil samples 

collected in 1992, including 4,4-DDD, 4,4-DDE, 4,4-DDT, aldrin, endosulfan II, endrin, 

heptachlor epoxide, beta-BHC, delta-BHC, gamma-BHC, and PCB-1260. 

Diesel, TRPH, 2,4,5-TP, dichloroprop, MCCP, acetone, methylene chloride, toluene, and 

xylenes were detected in one or more of the 1992 soil samples. The following TICs were 

detected: ethyl acetate, 2-ethyl-1-hexanol, 2-propanol, decanal, methyl acetate, nonanal, 

bromocyclodexane, cyclohexanone, 1 ,2-cyclohexanediol, trichloropropene( s ), alpha-pinene, 

DDD, and hydroxymethyl pentanone. The acetone, diesel, and TRPH detected in the 1992 

samples were assumed to be laboratory contaminants due to their presence in a majority of 

the field and equipment blanks. 

5.2 FIELD INVESTIGATION AND DATA COLLECTION 

The field investigation and data collection activities at SWMU No. 104 were as described in 

section 3.0 of this Phase II RFI report and are summarized as follows: 
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• One monitoring well (MW-N) was installed and developed downgradient of 

Landfill 4 (Figure 5-l ). 

• Geotechnical index parameter samples were collected from the screened 

interval of the monitoring well. 

• A groundwater sample was collected from the completed and developed 

monitoring well. The sample was analyzed for VOCs, SVOCs, 

pesticides/PCBs, herbicides, metals, TPH, and TRPH. 

• The monitoring well was slug tested to estimate the hydraulic conductivity of 

the aquifer surrounding the well. 

• The well was surveyed for horizontal and vertical control. 

A description of these activities follows. 

5.2.1 Monitoring Well Installation and Soil Sampling 

As discussed in section 3.2 and 3.3, one monitoring well (MW-N) was installed and 

developed downgradient of Landfill 4 (Figure 4-1) after two initial attempts at drilling and 

well installation were unsuccessful. The total depth of the boring was 299 feet. The screen 

was installed at the depth interval of 268 feet to 297.5 feet below ground surface. The depth 

to groundwater at the time of well construction was about 272.76 feet below ground surface. 

The specific well construction details are described in section 3.3 and are shown on the 

monitoring well construction diagram in Appendix A of this Phase II RFI report. 

Soil samples for geotechnical index property analysis were collected within the screened 

interval of the well boring at depths of 270, 280 and 290 feet. The results of the geotechnical 

analysis are presented in Appendix A of this Phase II RFI report. No samples for chemical 

analysis were collected from the monitoring well borings. 
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The soils encountered in the boring were field screened for headspace information during 

drilling. No headspace readings over 1.7 ppm were observed. It is likely that the low 

readings are a result of soil moisture and not an indication of VOC contamination in the soils. 

5.2.2 Geologic Summary of Boring Log 

The boring log for MW-N indicates that the formation at this location consists mainly of 

reddish-yellow, reddish-brown and brown silty sand (USCS symbol SM) and sand (USCS 

symbol SP). This silty sand is typically described as soft to hard, very fine to fine-grained, 

poorly graded, with subangular to rounded grains of quartz and occasional inclusions of 

various amounts of gravel. Occasional lenses and layers of clay (USCS symbol CL ), silt 

(USCS symbol ML ), and gravel (USCS symbol GM) were encountered at various depth 

intervals throughout the boring. These materials also formed various admixtures with the silty 

sand and sand in certain discrete zones. The interval between 200 and 240 feet contained a 

large amount of gravel and gravel/sand mixtures. Calcium carbonate nodules and caliche 

cemented zones were common throughout the entire depth of the boring. 

5.2.3 Groundwater Sampling 

As described in section 3.4, monitoring well MW-N was sampled after installation and 

development. The sample was collected using the procedures described in Section 3 .4 and 

in the FSP (W-C, 1994). The sample was analyzed for the parameters listed in Section 5.2 

and shown on Table 3-2. 

5.2.4 Slug Testing 

The monitoring well was slug tested as described in Section 3.5. The hydraulic conductivity 

(K) of the formation was estimated by using the curve matching techniques of Bouwer and 

Rice (1976). Data from the slug test is contained in Appendix B of this Phase II RFI report. 

The hydraulic conductivities estimated from the three slug tests on this well were all on the 

order of 3 X 1 0"3 em/sec. 
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5.3 CHEMICAL INVESTIGATION RESULTS 

A summary of the analytical results is shown on Table 5-1. Other than acetone and 

methylene chloride, which are probable laboratory contaminants, the only VOC reported was 

toluene at a concentration of 5.7 IJ.g/L. The duplicate sample showed a toluene concentration 

of 6.4 11g!L. SVOCs reported include acetophenone at 2.7 IJ.g/L (2.9 IJ.g/L duplicate) and 

bis(2-ethylhexyl)phthalate at 51 IJ.g/L (59 IJ.g/L duplicate). Bis(2-ethylhexyl)phthalate is 

common laboratory contaminant and is probably not indicative of sample contamination. No 

other organic compounds were reported for the sample or the duplicate. 

Metals with reported concentrations included arsenic (0.0033 /Lg/L), barium (0.047 /Lg/L), 

copper (0.0059 IJ.g/L), selenium (0.0068 IJ.g/L), tin (0.32 IJ.g/L), vanadium (0.019 IJ.g/L), and 

zinc (0.013 11g!L). 

Gasoline range organics were also detected in the sample and duplicate sample at estimated 

concentrations of 17 IJ.g/L and 14 IJ.g/L, respectively. 

5.4 SWMU-SPECIFIC DATA ASSESSMENT 

An assessment of the Landfill 4 (SWMU 104) data was done to identify quality issues that 

could potentially affect the use of the data for the decision making process. 

5.4.1 Sampling Issues 

A review of the data contained in the DQCRs indicates that there were no sampling issues 

that would impact significantly data usability. 

5.4.2 Data Validation Issues 

For the laboratory chemical data, QA/QC criteria for the evaluation of the groundwater 

samples were specified in the Quality Assurance Project Plan Addendum (W-C 

October 1994). The criteria were used as indicators of the quality necessary to support the 

identification and quantitation of the analytes. The data was validated using the criteria and 

guidance from the National Functional Guidelines for Organic Data Review (EPA 1994) and 
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the Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses 

(EPA 1994). 

The QNQC parameters were within the evaluation criteria, except the matrix spike recovery 

for the gasoline range organics and the post-digestion spike for selenium. The matrix spike 

and matrix spike duplicate were nonclient samples; therefore, no qualifications were judged 

to be necessary for the gasoline range organic data. Selenium was qualified as estimated for 

sample CAN105-MW00-01 based on the outlying post-digestion spike recovery. 

5.4.3 Reporting Limits 

Reporting limits for selenium, lead, arsenic, and thallium were elevated for sample 

CAN104-MWON-Ol. A 2 x dilution was required for the selenium analysis due to matrix 

interferences. Reporting limits were raised 2 x QAPP limits for the lead, arsenic, and 

thallium due to matrix interference though dilutions were not required. Lead and thallium 

data were qualified as estimated nondetect UJ based on matrix interference. Arsenic did not 

require qualification because the post digestion spike recovery was with evaluation criteria. 

5.4.4 Summary of Data Usability 

Overall, groundwater data generated for SWMU 104 were determined to meet quality criteria. 

In conjunction with the analytical data validation, other information, including field 

observations, data were judged to be acceptable. 

5.5 SUMMARY 

One monitoring well, MW-N (Figure 4-1), was drilled, installed, developed, and sampled. 

One groundwater sample, CAN104-MWON-01, and a duplicate sample CAN104-MWON-02, 

were collected from the monitoring well and analyzed for VOCs, SVOCs, pesticides and 

PCBs, herbicides, metals, and TPH. Relatively low concentrations of acetone, methylene 

chloride and toluene were reported in the sample and the duplicate (Table 5-1). The SVOC 

compounds acetophenone and bis(2-ethylhexyl)phthalate were also reported in low 

concentrations in both the sample and duplicate. Metals that were detected include arsenic, 

3MII\QQ\311QQRFI.s5 /cee/md 

Cannon AFB - RCRA Facility Investigation 5-6 
03123/95 

Rev. 0 



1: I 

barium, copper, selenium, tin, vanadium, and zinc. Gasoline range organics were also 

detected at estimated concentrations of 17 f..Lg/L (sample) and 14 f..Lg/L (duplicate). 
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TABLE 5-l 

SUMMARY OF COMPOUNDS DETECTED IN 

GROUNDWATER SAMPLES COLLECTED AT SWMU 104 

CANNON AFB LANDFILL 4 

LOCATOR CAN104-MWON-01 CAN104-MWON-02 

LAB SAMPLE NUMBER 0401810001SA 040 181 0002SA 

COLLECT DATE 01/15/95 01/15/95 

Result RL Qual Result RL Qual 

Volatile Organics (flg/L) 

Acetone 25 10 22 10 

Methylene chloride 2.1 5 J 1.7 5 J 

Toluene 5.7 5 6.4 5 

Semivolatile Organics (flg/L) 

Acetophenone 2.7 10 J 2.9 10 J 

bis(2-Ethy lhexy !)phthalate 51 10 59 10 

Metals (mg!L) 
Arsenic 0.003 0.01 J 0.003 0.01 J 

Barium 0.047 0.01 0.049 0.01 

Copper 0.006 0.02 J 0.006 0.02 J 

Selenium 0.007 0.01 J 0.005 O.ot J 

Tin 0.32 0.1 < 0.1 u 

Vanadium 0.019 0.01 0.021 0.01 

Zinc 0.013 0.02 J 0.015 0.02 J 

TPH (flg/L) 
Gasoline Range Organics 17 10 J 14 10 J 

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review. 

J = Estimated value. 
R =Rejected value. 
U = Nondetected value. 
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6.1 SUMMARY 

6.0 

SUMMARY AND RECOMMENDATIONS 

The monitoring wells (MW-N and MW-0) were installed at the respective landfills (LF4 and 

LF3, SWMUs 104 and 105) to assess whether chemicals of concern had impacted site 

groundwater under the landfills. The monitoring wells were installed and sampled using the 

procedures described in Sections 4.0 and 5.0. Low levels of contaminants were detected; 

however, single data points can not confirm they are site related. 

6.2 RECOMMENDATIONS 

Table 6-1 compares the compounds detected in groundwater samples collected from 

downgradient wells installed during this field effort to MCLs (maximum contaminant levels). 

Typical laboratory contaminants acetone, methylene chloride and bis(2-ethylhexyl)phthalate 

were detected. Only bis(2-ethylhexyl)phthalate exceeded the MCL, but may be a laboratory 

contaminant and not site related. Carbon tetrachloride and toluene were detected, but were 

below MCLs. Arsenic, barium, copper, and selenium were also detected, but below MCLs. 

TPH, as gasoline range organics, was detected at very low levels. However, the compounds 

of concern that are typical of gasoline range organics (i.e., benzene, toluene, ethylbenzene, 

xylenes, etc.) were analyzed for as part of the VOC and SVOC list of compounds. 

Based on the above, one additional round of sampling is recommended. If future sampling 

indicates that MCLs are exceeded and the compounds are not probable laboratory 

contaminants then further evaluation of the site may be warranted. 
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TABLE 6-1 

COMPARISON OF COMPOUNDS DETECTED IN GROUNDWATER SAMPLES TO MCLs 

LOCATION 

LAB SAMPLE NUMBER 

COLLECT DATE 

Volatile Organics (Jlg/L) 

Acetone 

Carbon tetrachloride 

Methylene chloride 

Toluene 

Semivolatile Organics (/!giL) 

Acetophenone 

bis(2-Ethylhexyl)phthalate 

Metals (mg!L) 

Arsenic 

Barium 

Copper 

Selenium 

Tin 

Vanadium 

Zinc 

TPH (Jlg/L) 
Gasoline Range Organics 
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SWMUS 104 AND 105, CANNON AFB 

Landfill4 Landfil14 Landfil13 

SWMU 104 SWMU 104 SWMU 105 

CAN104-MWON-01 CAN104-MWON-02 CAN105-MW00-01 

0401810001SA 0401810002SA 0401990001 SA MCLs AreMCLS 

01/15/95 01115/95 01/16/95 (~giL) Exceeded 

Result RL Qua Result RL Qual Result RL Qual 

25 10 22 10 < 10 u NA NA 

< 5 u < 5 u 1.6 5 J 5 NO 

2.1 5 J 1.7 5 J < 5 u 5 NO 

5.7 5 6.4 5 6.8 5 1000 NO 

2.7 10 J 2.9 10 J < 10 u NA NO 

51 10 59 10 2 10 J 6 YES 

0.0033 0.01 J 0.0034 0.01 J 0.0022 0.005 J 50 NO 

0.047 0.01 0.049 0.01 0.064 0.01 2000 NO 

0.0059 0.02 J 0.0056 0.02 J < 0.02 u 1300 NO 

0.0068 0.01 J 0.0054 0.01 J 0.0025 0.005 J 50 NO 

0.32 0.1 < 0.1 u < 0.1 u NA NA 

0.019 0.01 0.021 0.01 O.D18 0.01 NA NA 

0.013 0.02 J 0.015 0.02 J < 0.02 u NA NA 

17 10 J 14 10 J 16 10 NA NA 

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed 

J = Estimated value. 
R = Rejected value. D =Sample was diluted for analysis. 

U = Nondetected value. RL = Reporting Limit. 

A= Action Level NA =Not Applicable 
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{ffYl A I Clbtvf OYII.rlf (c,..,'f-t,._f-
- I J 

A-~lreAJ;"'j ~law Z11~ /Yl,;,'fy,·,. [J 

f;·t-.11 S"(~ S"~ .. tf, IJI\£O•~!>ol,·dli~d 
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4-7 
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ELEV. 
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. . . 

HTW DRILLING LOG 

z.z.o-ZZ.l."l! S4"'Y s,'Jf .tiiS 

6oo-..t ( f!:!!.). 0~ '"P 1-11'~ cltt~-ts 

()f S4-vl~f-okA O(c,ur,-,·..., (Vt!? 

• 3-. 4' I'H. c o~t. SIW.I/1'1\t..e tr 

Si'~~-tflew l\ Uto.cot~sol.-r:/~~o-1-ta S'1011/ 

Mil t-n ~, tx c.e(' t lo.A 1 U;. Co 'l ctlti.Af • 

d. 

B.c.= e.e 
H.s= e.e 

e. 

AN4L YTIC4L BLOW 
SAMPLE NO. COUNTS 

f. Q. 

z~ 

4-7 

50f'l'' 

HOL( NO. 

Of SHEETS 

REIAt.R~S 

h. 

.Set '"~l~tl@ /JtfS 

N::: "f7 
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d. 

6.?:.= &.e 

H.S.:: e. e 

ANAlYTICAl BlOW 
SAMPLE NO. COUNTS 

e. f. Q. 

HOLE NO. 

/11'1/-D 
SHEET lS 

Of SHEETS 

Rfi.CAil~S 

h. 

s~,..pwJ@ I~K 

N =n 
Rtc " t.S/z,o 

· £N(J ·of' S JftFr 

., . 
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II 

L ... . . . . . 
• . . . . . . 

PROJ£CT 

CIJ 

(LEV. 
0. 

HTW DRILLING LOG 

Core 

Z.lfO -zq.J, 7: Upptr .1' is 

Clilcic ct..,e..ktJ (,·~ 'i .. ,.,·t...etl. 
SS', 1/. coUt\S~. Lo~u J.S' a·> 

snt~ c;,. .. , l~ }, rt,/ ytlfow 

{7,SV~ IP/t,) soft4kl'( vt~ctJ"f\J:e{. 
.I 

Sa .. d •".1 rovttd 16 .fvl,a"-' v/eot" li_tt, 

v . .;;,.,,.,M .,. all sa,,/ ,t,..-Jf~tl 1o 

c:l. 

PIP cal.~ 
S1 ff"" (~ 
~.F) wl1o'll 

ff"" j Sfl/r..tfy 

~lf.:: e., 
t.'C..~ &.t 

BZ:= 9.1 

H . .S.::9.2. 

IS.H.= e.\ 

e. 

ANALYTICAL BLOW 
SAUPLE NO. COUNTS 

f. Q. 

---------

HOLE NO. 

SHEET l." 

Of SHEETS 

REMAR~S 

h. 

----------

St&~·rt 5~.'{7 f} 

Itt IS, I 0('2..7/'iif

Cifffr- dt'fjii.J "P 
dtesel Sftllv 

33 fee..:. 1.1/J.Cf' 

50/5" 
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PROJECT 

C4F 6 t. 
ELEV. DEPTH 

0. b. 

llf-] 

Z5 

HTW DRILLING LOG 

DESCRIPTION OF M4 TERI4LS 
c. 

~ - C.v#1""5J sA r:.W t'lt'Ck-ttt" 

b.td of c~~~./ctc. ss wt~ 

dissol~~o"' -r-e,o~.t~rv(~ ,S"-I.D' 

11..-ck ,.;1- f},,•s- Apfl... f,.le~>e-.kcl..~, 

/d'F I "Ice kJ, o ...- CP.. Ide .mt~ttbtr? 

CfJr( 
~z.s1.~~ snty s.-~ts...,),~t.s 
"'l.e~tt, R.ttUt"r:k. ytltow b.s Vtt &.((,), 

C~lclc. SS vi<>!St z• .a."@ ZSO- ~~.1: 

-fellowtA \:; ,J' .o( Soft ~A ~~~ 

$dt ""'-n.. ... b .. i '"Ait<l wkf- c6..co1 
M111.'fw"' (c ... l.-tk.(?) 
z. s-o.'('- Z. 51.~ - S...,Ay sdt, (5m) 11o" 

c .. tac, 1/. f,·.-.t-f.·~. s .. 'o. _ _,,\o...-~ 

t'"ov"'l( 'ltL 'SrAI",r Soft, v~cot\solrlf'" 

FI(LO SCREENING CEO TECH SAMPLE ANALYTICAL BLOW 
RESULTS OR CORE BOX NO SAMPLE NO. COUNTS 

d. e. 

Be.., e.z. 

H.S: 6.1 

f. 0-

11 

Z.1 

35 

"Sb 

HOLE NO. 

w-0 
SH[(l L 7 

or ;$ SHEETS 

REMAR~S 

h. 

Sollwflt @ IS/0 

/'Jc.~t.. 

Rec. :- l.'i/z..o 

; PROJECT c 4i1J L-r Jj It- /tl:r-- HOLE NO. f'V1 £..J -D 

--------------------------------------------------------------------------- --- --~--------------------------------------------------------------------
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Core 
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N/ erY"<II"tfc Sll...it~n(2 co!.>btt.S. 

t..,}.lt bre"'" (J.s 'lt 1,/tt-L v. 'f\·...e 

'h. ffl\.t StM..I/ wj ..Sub~S"'"V' il> 

ro"'"',( ,.,.~.'t .. s. fqv-.t ~rtJ f'ft\,( 

'tt:> S•'lt. SC)ff, h O"'-·CAic.-c -t.x~t 
f. v- c !11 st.r 'k..a c obJ.I~ s • 

d. 

ISc-=&-.z. 
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ANAlYTICAL 
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f. 
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o. 
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REIAAR~S 

h. 

N=7'1 

R.~c : /, 7/z. o 

PROJECT e tt fb L 3 tJ JJ- ,u:-+= HOLE NO. Y'-'1 w _ o 
·----------------------------------------------------------------------- -- --~--------------------~-----------------------------------------------------
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e. f. o. 

HOLE NO. 
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h. 

511,.,f'le@ lfllZ.. 

tJ= S't 

z"s.s- zu.J. ~---+------lf----t----t--------r--

PROJ£CT 
HOLE NO. f'L1 i.-1) - 0 IR~ 

··------------------------------------------------------------------------ ------------------------------------------------------------------------------
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REMAR~S 

h. 
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GRAVEL SAND 
COBBLES 

coarse fine ~oarse medium fine 

U.S. STANDARD 
SIEVE OPENING IN INCHES 

6 4 3 2 1 .5 1 3/4 3/8 

ju.s. STANDARD SIEVE NUMBERS I 
4 10 20 40 60 100 140 200 

SILT OR CLAY 

HYDROMETER 

701-r~-r--~~~-r-*--~rH~~-4--~~~~~~~--~~+4-+~---H+H~~-4--~~Q 
(!) [\ w 
z ' z Ui 60 o-oo '~ ~ ~ \I~ : w 1- 50 \ : 50 1-a:: z 
W 1. aJ U 40 It • 60U 
a::w ~1\: a: w c...~ \ \. 700... 

\'-

Boring Depth 
~ymbol LL Number (feet) 

MW-N 270.0 • 
MW-N 280.0 III 

MW-N 290.0 ... 

Project: CANNON AFB LF 3/4 RFI 

PI 

LIJ 

PARTICLE SIZE (mm) 

Description 

Silty SAND (SMI 

Poorly graded SAND with Slit (SP-SMI 

Silty SAND (SMI 

Checked by: 

PARTICLE SIZE 
DISTRIBUTION CURVES 

Project Number: C3M 11 00 IID!t. Figure 1 
'-..,.,.SN,.,..."l""'IMJ="'"s 2""'61t:~V("""'""'M""'"""'aa.,.... _____ Woodward-Clyde Consultants ., ---------~--.J 



Woodward Clyde Consultants 
Omaha, Nebraska 

At printing 
Last update 

DATE TIME 
JAN1895 14:09 
JAN1895 14:02 

Sieve Analysis 
'With unsplit specimens use COARSE ' 
'fields. With splitting supply TOTAL' 
'SPC WT or WT PASSING split sieve. ' 

{01}TOTAL SPECIMEN WEIGHT 
WT PASSING SPLIT SIEVE 
FINE WEIGHT TESTED 

289.66 
45.56 

' MC OF WTS ABOVE ' ' SV TARE WTs ' 
{03} 

COARSE 8.21 
WT+T 
DY+T 

{02} 
COARSE 

'"'~E 0 

FINE 

; % ---

FINE 0 
="""".,...,...,--

NON-PLAST?(X) 

{04}NORMALIZE TO 3 11 (X) X WT METH(CI) C 
SPLIT ON mm SIEVE 
SIEVING MC (W/D) Coarse D Fine D 

PROJECT ID 
POINT ID 
DEPTH 

- ADDRESS 2305 
NAME SIZE mm 

{05} 1/2 12.700 
{06} 3/8== 9.510 
{07} 4 4.699 
{08} 10 2.000 
{09} 20 0.850 
{10} 40 -0.425 
{11} 60 0.250 
{12} 100 0.147 
{13} 200 0.074 
{14} 
{15} 
{16} 
{17} 
{18} 
{19} 
{20} 

M11QQ 
MW-N 

270.00 

SOIL+TARE 
8.21 
12.4_3_ 
14.34 
15.49-
25.35-
82.72-
149.99 
208.98 
252.31 

%FINER 
100.0 
98.5 
97.9 

-97.5 
94.1 
74.3 

-51.1 
30.7 
15.7 



PARTICLE-SIZE ANALYSIS : by Sieving using Soli Sieve Sizes & with Water Content 

ASTM D 422-63 (1990), C 136-92, C 117-90 and D 2216-92 

Project Number. C J !Itt G( G( Task Number. __ _ Exploration No.: _:_/I_W _ __;_JV_-_l.......:7:....0 ___ _ 
Sample No.: _____________ _ Project Name: COJ~., AF? Lf 1/'-1 1\+T Assignment No.: 

Project Engineer: -~ ...... k..;;._v_t._~.;.......:'-+c------
lnitial Visual Description: Osee VISU3l Deseription Form (S-103) or:,__ _______________________ _ 

Depth (ft): -------------

SPECIMEN: Tested From: Selection Method: BulkSampie § Thin-Walled TubeD Sieves ( 1 ) - whole sample used 
SPT Sample Engr. Property Test Sieves (1) - partial sample used & selected by Method(s) & 

Mod Calif. Sample Specimen's weD Sieves (1) - partial sample used & selected by Method(s) & 
Other. (a): Splitter; (use for dry soils or that which wiU segregate) 

Osee Bulk Sample Processing Information Form (S-106) 
Methods: (b): Quartering; (use for dry soils or that which will segregate) 

(c) : Representative scoop after mixing, or slice of Intact sample. 
(use for moist soils or that which will not segregate) 

Preparation: Oven-Dried Soli Broken Up Before: 

-pa<1blsan.,M' No~;Yes~ 
By: 

M"""&"""""§ 
Remarks: 

I 

Sam~] Seiving 1st Sieve Series: No ; Yes Pulverizer 
Air Dried Seiving 2nd Sieve Series: No ; Yes Hand 

As-Received State Seiving 3rd Sieve Series: No ; Yes Other 

Washing: No Yes 

hrs. Whole Specimen Washed on No. 200 sieve 1 E§ """ ""' Soaked"" Retained Fraction: 1st Spflt Washed 1 ; 2nd Split Washed ? No 0 ;Yes0 
FIM Fraction Washed on No. 200 sieve 1 and Soil Soaked for hrs. 

MASS OF TEST SPECIMEN (g) Water Content 
Total l"artJal 1 est ::>pectmen ::>all Keta1ned lAs Rec~eved or 

- Test Specimen 1st Split 2nd Sprrt (after washing) 

Min.sieve size In sieving sequence (1) 2nd Split +200 Container No. B:.,s 
Container Number Wet. M1 (g) 3J8('{C, 

Mass of Container and Dly Soil, (g) v Z...SJ. ?<j. Dry, M2 (g) ::x rz. ~7 
Mass of Container, (g) ~ g,Z.t Cont.,M3 (g) ~,L/ 

Dry Soil, Ws (g) Water 

Mass of Dry Soil from Hydrometer, Ws (g) Content(%) 

SIEVING RESULTS 
s.. Sieve Cum. Mass %Finer than Total Specimen Req. Mass ot Test Sieve Cum. Mass % Flnef' than Total Specimen 

(2) No. Retained (g) Sieve %Finer N' Spec. tor 1% (kg) No. I (3) Retained (g) Sieve % Fner N' 

3" I 
3"= 70 

I 

2" 1 1/2"=10 

1 112" 314"= 1.1 '1<- ~.2..1 

1" 318"• 0.25 318" Jl, 41. 
314" 14 •0.1 4 /3'2S JLJ,J'I <f1!f 
1/'Z' 110.0.1 10 1180 JS,L/~ 
318" 20 1115 Z.c..t.3S"' 

4 40 I 75 82.,1(. 
Pan I xxxxxxxx xxxxxxxxxx 60 160 1<-Jq,~'l 

Notes: (1) Sieve size given, denotes min. sieve size used in the appropriate sieving sequence. 100*/ 40 2.08 ~8 
(2) X in box denotes sieve on which sprct was made. (3) Proposed alowable amount of 140 I 30 

SUMMARY: Shape, Filter, & etc. Parameters soil retained on a· sieve. 200 I 20 2..S2. Jj ( s .[ 
%COBBLES D60 D85 ---- Pan "2. s~;, ~') xxxxxxxx xxxxxxxxxx 

%GRAVEL D30 D15 M lea Noted: NoU ; Yes U Amount Adjective: 

D10 D50 Remarks: %SAND ___ _ ---- ----------------------------------------------% FINES Cu = Cc = Coei!'ICieot o1 Unitonnity, Cu = 060 I D10 Coe11icient o1 Curvature, Cc • 030"21 ~ • 010) 
Note: The above values 01## denotes particle size (mm) at the cooesponding percent passing. • Denotes sieve added to better define gradation curve 

COARSE FRACTION: 

FINE FRACTION: 

DATE: 

S·104 (10194) (OMA) 

SET·UP BY: DRY MASS BY: WASHED BY: CALCULATED BY: ____ _ 

SIEV _S_H.XLS 1119194 10:20 AM (Laset.let Ill) 

CHECKED BY:----

SPOT CHECKED BY:-----

REVIEWED BY:-----

WOOOWARD-CL YDE CONSULTANTS 



Woodward Clyde Consultants 
Omaha, Nebraska 

At printing 
Last update 

DATE TIME 
JAN1895 14:08 
JAN1895 14:05 

Sieve Analysis 
'With unsplit specimens use COARSE ' 
'fields. With splitting supply TOTAL' 
'SPC WT or WT PASSING split sieve. ' 

{Ol}TOTAL SPECIMEN WEIGHT 
WT PASSING SPLIT SIEVE 
FINE WEIGHT TESTED 

267.96 
15.52 

' MC OF WTS ABOVE ' ' SV TARE WTs ' 

WT+T 

{02} 
COARSE FINE 

{03} 
COARSE 8.33 

DY+T ----
FINE 0.,.....,..,-:-:-
NON-PLAST?(X) _ 

~ARE ~0====== 
~ % 

t04}NORMALIZE TO 3 11 (X) X WT METH(CI) C 
SPLIT· ON mm SIEVE 
SIEVING MC (W/D) Coarse D Fine D 

PROJECT ID 
POINT ID 
DEPTH 

- ADDRESS 2305 
NAME SIZE mm 

{05} 4 4.699 
{06} 1-0- -2.000 
{07} 20 -0.850 
{08} 40- -0.425 
{09} 60 -0.250 
{10} 10o-- -0.147 
{11} 200 0.074 
{12} 
{13} 
{14} 
{15} 
{16} 
{17} 
{18} 
{19} 
{20} 

MllQQ 
MW-N 

280.00 

SOIL+TARE 
8.33 
8.98-
21.7-3-
94.15-
182.44 
238.38-
260.77-

%FINER 
100.0 
99.8 

-95.0 
-68.0 

35.0 
-14.1 

5.8 



PARTICLE-SIZE ANALYSIS : by Sieving using Soli Sieve Sizes & with Water Content 

ASTM D 422-63 (1990), C 136-92, C 117-90 and D 2216-92 

Project Number: C.~~ . Task Number: Exploration No.: M W V1 - 2-~ 0 
~roject ~ameC-{ ~!5--.!=f }14 Rff Assignment No.: Sample No.:-------------

ProJect Eng•neer. ~ "j-- Depth (ft): --------------

Initial Visual Description: Osee VISUal Description Form (S-103) or 
·~-------------------------------

SPECIMEN: Tested From: Selection Method: 

Bulk Sample § Thin-Walled TubeD Sieves (1) - whole sample used 
SPT Sample Engr. Property Test Sieves (1) -partial sample used & selectad by Method(s) & 

Mod Calif. Sample Specimen's weD Sieves (1) -partial sample used & selectad by Method(s) & 
Other: (a): Splitter; (use for dry soils or that which will segregate) 

Osee Bulk Sample Processing Information Form (S-106) 
Methods: (b): Quartering; (use for dry soils or that which will segregate) 

(c) : Representative scoop after mixing, Of' slice of Intact sample. 
(use for moist soils or that which will not segregate) 

Preparation: OVen-Cried Soil Broken Up Before: By: Remarks: 
Sample/Specimen: ___ , ~~:Y•~ Mo<W&PosUo§ 
~riod§ Salving 1st Sieve Series: No ; Yes Pulverizer 

PUr Dried Salving 2nd Sieve Series: No ; Yes Hand 
As-Received State Seiving 3rd Sieve Series: No ; Yes Other 

Washing: No Yes 
hrs. Whole Specimen Washed on No. 200 sieve 7 Ef3 and ... Soaksd"" Retained Fraction: 1st Split Washed 7 ; 2nd Split Washed 7 No 0 ;Yes0 

F"ene Fraction Washed on No. 200 sieve 7 and Soil Soaked for hrs. 

MASS OF TEST SPECIMEN (g) Water Content 
Total Partial Test Specunen Soil Retamed AS KeCleVed or 

Tests..,.,...~ ...... 1st Split 2nd Split (after washing) 

Min.sieve size In sieving sequence (1) 2nd Split +200 Container No. ..., •L.D <:..4~5 

Container Number Wet, M1 (g) 3/3, o3 
Mass of Container and Dry Soil, (g) 2'=-'--·'7 Dry, M2(g) 271- , ?9' 

Mass of Container, (g) 8,53 Cont.,M3 (g) ~ i>3 
Dry Soil, Ws (g) Water 

Mass ot Oly Soil from Hydrometer, Ws (g) Content(%) 

SIEVING RESULTS 
See Sieve Cum. Mass % F"merthan Total Specimen Req. Mass ol Tnt Sieve Cum. Mass %Finer than Total Specimen 
(2) No. Retained (g) Sieve % FinerN' Spec. lor 1'!1. (kg) No. I (3) Retained (o) Sieve %Finer N' 

3" I 
3"= 70 

I 

2" 1 112"=10 

1 1/2" 314"= 1.1 

1" 318"'• 0.25 3/8" 

314" #4 •0.1 4 132S f3.33 l O() 

1/2" 110 .. 0.1 10 1180 /?.Cf8 
3/8" 20 1115 2/,73 

4 40 I 75 94-./5 
Pan I xxxxxxxx xxxxxxxxxx 60 160 TiJz.~ 

Notes: (1) Sieve size given, denotes min. sieve size used in the appropriate sieving sequence. 100*1 40 .238. 38 
(2) X In box denotes sieve on which split was made. (3) Proposed alowable amount of 

SUMMARY: Shape, Filter, & etc. Parameters soil retained on 8" sieve. 200 I 20 Zb6.77 s.a 

M 

Pan 2~2.. '-7 xxxxxxxx xxxxxxxxxx 
lea Noted: N~; Yes TI Amount Adjective: 

%COBBLES 060 085 ----

%GRAVEL D30 D15 ----

D10 Remarks: %SAND ___ _ ___ Dso __ _ 
------------------------------------------------% FINES Cu = Cc = Coe11icieot ot Unifonnity, Cu = 060 I 010 Coetticient ot Culvature, Cc " 030"2 I (060 • 010) 

Note: The above values 0## denotes particle siZe (mm) at the ~ percent passing. • Denotes sieve added to better define gradation curve 

COARSE FRACTION: 

FINE FRACTION: 

DATE: 

S-104 (10/94) (OMA) 

SET ·UP BY: DRY MASS BY: WASHED BY: CALCULA. TED BY:-----

SIEV_S_H.XLS 11/9/94 10:20 AM (Laser.Jel Ill) 

CHECKED BY:-----

SPOT CHECKED BY: -----
REVIEWED BY:-----

WOODWARO.CL YDE CONSULTANTS 



li 

Woodward Clyde Consultants 
Omaha, Nebraska 

At printing 
Last update 

DATE TIME 
JAN1895 14:07 
JAN1895 14:07 

Sieve Analysis 
'With unsp1it specimens use COARSE ' 
'fields. With splitting supply TOTAL' 
'SPC WT or WT PASSING split sieve. ' 

{01}TOTAL SPECIMEN WEIGHT 
WT PASSING SPLIT SIEVE 
FINE WEIGHT TESTED 

250.22 
44.31 

' MC OF WTS ABOVE ' ' SV TARE WTs ' 

WT+T 

{02} 
COARSE FINE 

{03} 
COARSE 7.89 

DY+T ---- ~----
....,lffiE 0 

FINE 0':""':""=""
NON-PLAST?{X) _ 

---- ----
~ % 

{04}NORMALIZE TO 3 11 (X) X WT METH(CI) C 
SPLIT ON mm SIEVE 
SIEVING MC (W/D) Coarse D Fine D 

PROJECT ID 
POINT ID 
DEPTH 

- ADDRESS 2305 
NAME SIZE mm 

{05} 4 4.699 
{06} 10 -2.000 
{07} 20 --0.850 
{08} 40 --0.425 
{09} 60- --0.250 
{10} 100 --0.147 
{11} 200 --0.074 
{12} 
{13} 
{14} 
{15} 
{16} 
{17} 
{18} 
{19} 
{20} 

M11QQ 
MW-N 

290.00 

SOIL+TARE 
7.89 
8.07 
9.02---
14.8_8_ 
57.81-
174.96 
213.80-

%FINER 
100.0 
99.9 
99.5 
97.2 
80.0 
33.2 
17.7 



,, 

PARTICLE-siZE ANALYSIS : by Sieving using Soli Sieve Sizes & with Water Content 

ASTM D 422-63 (1990), C 136-92, C 117-90 and D 2216-92 

Project Number. C' M 1 \ Q 9 ~sk Number: Exploration No.: _M-=.....IJJ __ -_V\....:._--..:Z==...9-!.....:()::::....... __ 
Project Name: ~p ~Fi3. Lf !If: ~ignment No.: Sample No.:-------------

Project Engineer: ~ c:. ~ t Depth (ft): --------------

Initial VISual Description: Osee VISual Description Form (5-103) or;._ ________________________ _ 

SPECIMEN: Tested From: Selection Method: 

""k Sample § Thin-Walled TubeD Sieves (1) -whole sample used 
SPT Sample Engr. Property Test Sieves (1) - partial sample used & selected by Method(s) & 

Mod Calif. Sample Specimen's wcO Sieves (1) - partial sample used & selected by Method(s) & 
Other: (a): Splitter; (usa for dry soils or that which wiU segregate) 

Osee Bulk Sample Processing Information Form (S-106) 
Methods: (b): Quartering; (use for dry soils or that which win segregate) 

(c) : Representative scoop after mixing, 01' slice ol intact sample. 
(use for moist soils or that which will not segregate) 

Preparation: OVen-Dried Soli Broken Up Before: By: Remarks: 
Sample/Specimen: Selecting partial sample: ~~;Y~~ Mo<tv&Posde§ 
~§ Seiving 1st Sieve Series: No ; Yes Pulverizer 

IJr Dried Seiving 2nd Sieve Series: No ; Yes Hand 
As-Received State Salving 3rd Sieve Series: No ; Yes Other 

Washing: No Yes 
hrs. Whole Specimen Washed on No. 200 sieve 7 E§ and Soil Soaked .. 

Retained Fraction: 1st Split Washed 7 ; 2nd Split Washed ? No 0 ;Yes0 
F~ne Fraction Washed on No. 200 sieve 7 and Socl Soaked for 

MASS OF TEST SPECIMEN (g) 
Total Partial Test Specimen 

Test Specimen 1st Split 2nd Split 

Min.siave size in sieving saquanea (1) 

Container Number 

Mass of Container and DIY Soil, (g) 

Mass of Container, (g) 

Dry Soil, Ws (g) 

Mass of Dry Soil from Hydtometer, Ws (g) 

SIEVING RESULTS 
See Sieve Cum. Mass %Finer than Total Specimen \,_ Req. Mass of Test 

(2) No. Retained (g) Sieve %Finer N' Spec:. for 1'!1. (kg) 

3" I 
3"= 70 

Z' 1 1/2"=10 

1 1/Z' 314"= 1.1 

1" 316"= 0.25 

314" 14. 0.1 

1/Z' #10=0.1 

318" 

4 

Pan I xxxxxxxx xxxxxxxxxx 
Notes: (1) Slave size given, denotes min. slave size used In the appropriate sieving sequence. 

(2) X in box denotes sieve on which split was made. (3) Proposed alowable amount of 

SUMMARY: Shape, Filter, & etc. Parameters soil retained on 8" sieve. 

% COBBLES D60 D85 

%GRAVEL ---- D30 

D10 

D15 ----
Remarks: 

M 

hrs. 

Water Content 
;:)Oil Ketamed lAs Recteveo or 

(after washing) 

2nd Split +200 Container No. <..IZ-
Wet. M1 (g) 3 JJ,8] 

Z-154D Dry, M2 (g) 2.s-e. 11 
_2_39 Cont.,M3 (g) 7, 8"1 

Water 

Content(%) 

Sieve Cum. Mass %Finer than Total Specimen 
No./ (3) Retained (g) Sieve %Finer N' 

I 

318" 

4 1325 7,~ ,oo 
10 /180 ;?,07 
20 /115 q,o"Z-
40 I 75 /4,fJ8 
60 /60 57,£3/ 
100./ 40 /74-·7b 

"' .. ~ .... ..., .... 

200 I 20 Z./ 3. 80 ll.7 
Pan Zts-143 xxxxxxxx xxxxxxxxxx 

lea Noted: NoU : Yes U Amount Adjective: 
%SAND ___ _ ___ DSO 

----------------------------------------------%FINES Cu = Cc = Coefticient at Uniformity, cu = 060 I D10 Coefticienl otCUNature, Cc: .. 030"2/ (060 • 010) 
Note: The above values 0## denotes particle alze (mm) at the cooesponding percent passing. • Denotes sieve added to better define gradation curve 

COARSE FRACTION: 

FINE FRACTION: 

DATE: 

S-104 (10194) (OMA) 

SET-UP BY: DRY MASS BY: WASHED BY: CALCULATED BY:-----

SIEV _S_HXLS 1119194 10:20 AM (Laser Jet Ill) 

CHECKED BY:----

SPOT CHECKED BY:----

REVIEWED BY:-----

WOODWARD-CLYDE CONSULTANTS 



GRAVEL SAND 
COBBLES SILT OR CLAY 

coarse fine coarse medium fine 

U.S. STANDARD 
SIEVE OPENING IN INCHES 

6 4 3 2 1 .5 1 3/4 318 

I u.s. STANDARD SIEVE NUMBERS I HYDROMETER 

4 10 20 40 60 100 140 200 

100rrii-r,-~miTIIT~~~~~-~~~~~Tr~-n"~~~TT-r-r---rr~_,-,~--~ I I ~ If' . · · · · :-:-: ! I I 

o~~~~~~~~~--~~~~~---+~~~~L-~~~~L-~~~~~~~~100 
100 10 1 0.1 0.01 0.001 

Boring Depth 
Symbol u 

Number (feet) 

MW-0 280.0 • 
MW-0 290.0 III 

MW-0 300.0 ... 

Project: CANNON AFB LF 3/4 RFI 

PI 

PARTICLE SIZE (mm) 

Description 

Silty SANO (SMI 

Poorly graded SANO with SILT (SP·SM) 

Silty SAND (SMI 

Checked by: 

PARTICLE SIZE 
DISTRIBUTION CURVES 

Project Number: C3M 11 00 IIDtr. Figure 2 
'-::::SN:-:-A 3=-=lfll9=s 2::::fii{='":"I/{~~~M::-:11~aa::------- Woodward -Clyde Consultants ~ -------------"------" 



Woodward Clyde Consultants 
Omaha, Nebraska 

At printing 
Last update 

DATE TIME 
JAN1895 14:12 
JAN1895 14:12 

Sieve Analysis 
'With unsplit specimens use COARSE ' 
'fields. With splitting supply TOTAL' 
'SPC WT or WT PASSING split sieve. ' 

{01}TOTAL SPECIMEN WEIGHT 
WT PASSING SPLIT SIEVE 
FINE WEIGHT TESTED 

211.62 
24.74 

' MC OF WTS ABOVE ' ' SV TARE WTs ' 

WT+T 

{02} 
COARSE 

DY+T ----

FINE 

TARE ~0====== 
' % 

{03} 
COARSE 8.43 
FINE 0.':"""":'=-:-
NON-PLAST?(X) _ 

L\J4}NORMALIZE TO 3 11 (X) X WT METH(CI) c 
SPLIT ON mm SIEVE 
SIEVING MC (W/D) Coarse D Fine D 

PROJECT ID 
POINT ID 
DEPTH 

- ADDRESS 2305 
NAME SIZE mm 

{05} 4 4.699 
{06} 10 2.000 
{07} 20 --0.850 
{08} 40 --0.425 
{09} 60 --0.250 
{10} 100 --0.147 
{11} 200- -0.074 
{12} 
{13} 
{ 14} 
{15} 
{16} 
{17} 
{18} 
{19} 
{20} 

M11QQ 
MW-0 

280.00 

SOIL+TARE 
8.43 
8.56-
12.5-9-
49.90--
115.74 
175.84-
195.31-

%FINER 
100.0 
99.9 
98.0 

-80.4 
-49.3 

20.9 
11.7 



,,,, 

PARTICLE-siZE ANALYSIS : by Sieving using Soil Sieve Sizes & with Water Content 
ASTM D 422-63 (1990), C 136-92, C 117-90 and D 2216-92 

Project Number: C ~ "'-'\ 1 \ q> q _ Task Number: Exploration No.: --'-W\__;.._YJ_c:::> ___ ?.£;_;;;;;>OL:O=. __ _ 
Project Name~\-\~ ~f.& q::. ">/Li ~ t- .\..-Assignment No.: Sample No.:------------

..,roject Engineer: Sf-~ve Cq Depth (ft): --------------
Initial VISUal Description: Osee VISual Description Form (S-103) or -----------------------------------------

SPECIMEN: Tested From: Selection Method: BUk Sample § Thin-Walled TubeD Sieves (1) -whole sample used 
SPT Sample Engr. Property Test Sieves (1) - partial sample used & selected by Method(s) & 

Mod Calif. Sample Specimen's weD Sieves (1) - partial sample used & selected by Method(s) & 
Other: (a): SpUtter; (use for dry soils or that which will segregate) 

Osee Bulk Sample Processing Information Form (S-106} 
Methods: (b): Quartering; (use for dry soils or that which wiU segregate) 

(c) : Representative scoop aftGf mixing, or slice of Intact sample. 
(use for moist soils or that which will not segregate) 

PreparaUon: Oven-Dried Soil Broken Up Before: By: 

M""'&Poslle§ 
Remarks: 

Sample/Specimen: 
---; No~;Y~~ Own<Dd§ Seiving 1st Sieve Series: No ; Yes Pulverizer 

AKDried Seiving 2nd Sieve Series: No ; Yes Hand 
As-Received State Seiving 3rd Sieve Series: No ; Yes Other 

Washing: No Yes 

hrs. Whole Specimen Washed on No. 200 sieve ? III ""' Soil ......... Retained Fraction: 1st Split Washed ? ; 2nd Split Washed ? No 0 ;YesD 
Fine Fraction Washed on No. 200 sieve ? and Soil Soaked for hrs. 

MASS OF TEST SPECIMEN (g) Water Content 
lotal ~artJal 1 est ~pecunen ~oil Keta1ned lAS KecleVed or 

Test Specimen 1st Split 2nd Split (after washing) 
Min.sieve size In sieving sequence (1) 2nd Split +200 Containef No. e:,,..,c:t f"\. 

Container Number Wet, M1 (g) .z.s-c... 2.7 
Mass of Container and Dry Soil, (g) /Of~,:JJ Dry, M2(g) 2."Z... 6~ 

Mass of Container, (g) 8' <f] Cont.,M3 (g) 1), 'f~ 

t· Dry Soil, Ws (g) Water 
Mass c:l Oly Soil from Hydrometer, Ws (g) Content(%) 

SIEVING RESULTS 
SM Sieve Cum. Mass %Finer than Total Specimen Req. Mass ofT est Sieve Cum. Mass % F10erthan Total Specimen 
('2) No. Retained (g) Sieve %Finer N' Spec.lo<1%(kg) No. I (3) Retained (g) Sieve % F10er N' 

3" I 
3"= 70 

I 

2" 1 1/2"=10 

1 112" 314"= 1.1 
1. 

318'"= 0.25 318. ><.43 
314. 14• 0.1 4 1325 _8,43 100 
1/2" 110 = 0.1 10 1180 g,SG 
318. 20 /115 /2. IS') 

4 40 I 75 <-t 0], ~0 
Pan I xxxxxxxx xxxxxxxxxx 60 160 I/S,7<-f_ 

Notes: (1) Sieve size given, denotes min. sieve size used in the appropriate sieving sequence. 100*/ 40 17S,8<.t 
('2) X In box denotes sieve on which split was made. (3) Proposed alowable amount of 140 I 30 

SUMMARY: Shape, Filter, & etc. Parameters soil retained on 8" sieve. 200 I 20 1'75", J I lt.I 
%COBBLES 060 D85 Pan 1'1G,S,J xxxxxxxx xxxxxxxxxx 

%GRAVEL D30 D15 M lea Noted: NoU ; Yes U Amount Adjective: 
Rerna~s: ______________________________________________ _ %SAND ------ D10 DSO -----

% Fl N ES Cu = Cc = Coe111cient ot Unifoonity. Cu = 060 I 010 CoeCIIciel"t of CU!YatuA!, Cc " 030"2 I (060 " 01 0) 
Note: The above values 0## denotes particle size (mm) at the ocxresponcting pen:ent passing. • Denotes sieve added to better define gradation curve 

COARSE FRACTION: 

FINE FRACTION: 

DATE: 

S-104 (10/94) (OMA) 

SET-UP BY: DRY MASS BY: WASHED BY: CALCULATED BY:-----

SIEV _S_HJ<LS 11/9/94 10:20 AM (Laser Jet Ill) 

CHECKED BY:------

SPOT CHECKED BY:------

REVIEWED BY:-------

WOODWARD-CLYDE CONSULTANTS 



Woodward Clyde Consultants 
Omaha, Nebraska 

At printing 
Last update 

DATE TIME 
JAN1895 14:33 
JAN1895 14:33 

Sieve Analysis 
'With unsplit specimens use COARSE ' 
'fields. With splitting supply TOTAL' 
'SPC WT or WT PASSING split sieve. ' 

{Ol}TOTAL SPECIMEN WEIGHT 
WT PASSING SPLIT SIEVE 
FINE WEIGHT TESTED 

518.59 
45.8 

' MC OF WTS ABOVE ' ' SV TARE WTs ' 

WT+T 

{02} 
COARSE 

DY+T ----

FINE 

m~E ~0====== % 

{03} 
COARSE 8.31 
FINE 0=-=-~
NON-PLAST?(X) _ 

{04}NORMALIZE TO 3"(X) X WT METH(CI) C 
SPLIT ON mm SIEVE 
SIEVING MC (W/D) Coarse D Fine D 

PROJECT ID 
POINT ID 
DEPTH 

- ADDRESS 2305 
NAME SIZE mm 

{05} 4 4.699 
{06} 1-0- 2.000 
{07} 20 0.850 
{08} 40- 0.425 
{09} 60- 0.250 
{10} 10o-- 0.147 
{11} 200-- -0.074 
{12} 
{13} 
{14} 
{15} 
{16} 
{17} 
{18} 
{19} 
{20} 

MllQQ 
MW-0 

290.00 

SOIL+TARE 
8.31 
8.77--
11.3-3--
42.76--
216.45 
428.05-
481.1 

%FINER 
100.0 

99.9 
99.4 
93.4 
59.9 
19.1 
8.8 



li 

PARTICLE-SIZE ANALYSIS : by Sieving using Soil Sieve Sizes & with Water Content 
ASTM D 422-63 (1990), C 136-92, C 117-90 and D 2216-92 

Project Number: c J n II QQ Task Number: Exploration No.: !I w- 0 - L o;o 
~roject ~arne: C OJ~~A~:-L F J/'1 f?FL Assignment No.: Sample No.: 

ProjectEngtneer. 5~-- Oepth(ft): -----------------------
Initial Visual Description: Osee VISUal Description Form (S-103) or ------------------------------------------

SPECIMEN: Tested From: Selection Method: 

Bulk Sample § Thin-Walled TubeD Sieves (1) -whole sample used 
SPTSample Engr. Property Test Sieves (1) -partial sample used & selected by Method(s) & Mod Calif. Sample Specimen's WCO Sieves (1) -partial sample used & selected by Method(s) & Other: (a): Splitter; (use for dry soils or that which will segregate) 

Osee Bulk Sample Processing Information form (S-106) 
Methods: (b): Quartering; (use for dry soils or that which wiD segregate) 

(c) : Representative scoop after mixing, or slice of intact sample. 
(use for moist soils or that which will not segregate) 

Preparation: OVen-Dried SoU Broken Up Before: By: Remarks: 
Sample/Specimen: 

Selocting ...... _,, No~; Y§ ~ ............. § 
~§ Seiving 1st Sieve Series: No ; Yes Pulverizer 

AU Dried Seiving 2nd Sieve Series: No ; Yes Hand 
As-Received State Seiving 3rd Sieve Series: No ; Yes Other 

Washing: No Yes 
Whole Specimen Washed on No. 200 sieve ? E§ and Soil Soaked b hrs. 
Retained Fraction: 1st Spflt Washed ? ; 2nd Split Washed ? No 0 ;Yes0 Fne Fraction Washed on No. 200 sieve ? and Soil Soaked for hrs. 

MASS OF TEST SPECIMEN (g) Water Content 
lotal Partlal Test Speamen ~oil Retained lAs Reaeved or 

Test Specimen 1st Split 2nd Split (after washing) 
Mln.sieve size In sieving sequence (1) 2nd Split +200 Container No. Co~bc y..S 

Container Number Wet, M1 (g) 6 ()~, 8 
Mass of Container and Dry Soil, (g) 4_88,0 Dry, M2(g) 5'Z..6. 9' 

Mass of Container, (g) 8, 3/ Conl,M3 (g) ~,:J/ 
Dry Soil, Ws (g) Water 

l Mass of Dry Soil from Hydrometer, Ws (g) Content(%) 
SIEVING RESULTS 

s.. Sieve Cum. Mass % Rnerthan Total Specimen Req. Mass ot Test Sieve Cum. Mass %Finer than Total Specimen 
(2) No. Retained (g) Sieve % FinerN' Spec. lor 1% (l<g) No. I (3) Retained (g) Sieve %Finer N' 

3" I 
3"= 70 I 

2" 1 112"=10 
1 1/2" 314"= 1.1 

1. 
3/8"• 0.25 318" 

314. 14•0.1 4 1325 8.31 100 
1/2" 110"' 0.1 10 1180 8·77 
318" 20 /115 1!.3 3 

4 40 I 75 42.·70 
Pan I xxxxxxxx xxxxxxxxxx 60 160 ,;2./ 6, <t-s-

Notes: (1} Sieve size given, denotes min. sieve size used in the appropriate sieving sequence. 100*/ 40 4?..3 ,1)<;5 
(2) X In box denotes sieve on which split was made. (3) Proposed alowable amount of 1 41\r'T - .JU 

SUMMARY: Shape, Filter, & etc. Parameters soil retained on 8" sieve. 200 I 20 48/.1 B. 9-
%COBBLES D60 085 Pan 487-/J .xxxxxxxx xxxxxxxxxx 

%GRAVEL D30 D15 M lea Noted: NoU ; Yes U Amount Adjective: 

%SAND 010 050 Remarks:------------------------
% FINES Cu = Cc = CoeC1icient ofUnifoonity, cu = 060 I D10 CoelfiCieot ofCUrvatuce. Cc = D30"2/ (060 • D10) 

Note: The atxr.oe values 011# denotes particle size (mm) at the corresponding pen:ent passing. • Denotes sieve added to better define gradation curve 

COARSE FRACTION: 

FINE FRACTION: 

DATE: 

S-104 (10194} (OMA) 

SET-UP BY: DRY MASS BY: WASHED BY: CALCULATED BY:-----

SlEV_S_HXLS 11/9/94 10:20 AM (laserJet Ill) 

CHECKED BY:----

SPOT CHECKED BY:----

REVIEWED BY: -----
WOODWARD-CLYDE CONSULTANTS 



Woodward Clyde Consultants 
Omaha, Nebraska 

At printing 
Last update 

DATE TIME 
JAN1895 14:37 
JAN1895 14:37 

Sieve Analysis 
'With unsplit specimens use COARSE ' 
'fields. With splitting supply TOTAL' 
'SPC WT or WT PASSING split sieve. ' 

{01}TOTAL SPECIMEN WEIGHT 
WT PASSING SPLIT SIEVE 
FINE WEIGHT TESTED 

304.14 
34.92 

' MC OF WTS ABOVE ' ' SV TARE WTs ' 

WT+T 

{02} 
COARSE 

OY+T ----

FINE 

~~E ~0------% 

{03} 
COARSE 7.91 
FINE 0.-:--:-=-=-
NON-PLAST?(X) _ 

t04}NORMALIZE TO 3 11 (X) X WT METH(CI) C 
SPLIT ON mm SIEVE 
SIEVING MC (W/D) Coarse D Fine D 

PROJECT ID 
POINT ID 
DEPTH 

- ADDRESS 2305 
NAME SIZE mm 

{05} 1/2 12.700 
{06} 3/8- 9.510 
{07} 4 - -4.699 
{08} 10 -2.000 
{09} 20 -0.850 
{10} 40 -0.425 
{11} 60 -0.250 
{12} 10-0- -0.147 
{13} 200 -0.074 
{14} 
{15} 
{16} 
{17} 
{18} 
{19} 
{20} 

M11QQ 
MW-0 

300.00 

SOIL+TARE 
7.91 
9.49--
10.2o---
12.06-
24.32-
82.53-
163.56 
245.85-
277.13-

%FINER 
100.0 
99.5 
99.2 
98.6 
94~6 

-75.5 
48.8 
21.8 
11.5 



PARTICLE-SIZE ANALYSIS : by Sieving using Soil Sieve Sizes & with Water Content 
ASTM D 422-63 (1990}, C 136-92, C 117-90 and D 2216-92 

Project Number: C ] h I I G( Q Task Number: Exploration No.: tJ 1.--v'- 0- :Jc;::o 
Project Name: Co,'"~:-. A{: D ( F Jjy f3~LAssignmentNo.: Sample No.: _____________ _ 

Project Engineer: , 5~ (/G. C£f Depth (ft): --------------

Initial Visual Description: Osee Vesual Description Form (5-103) or -------------------------------------------
SPECIMEN: Tested From: Selection Method: Bulk-§ Thin-Walled TubeD Sieves (1) -whole sample used 

SPT Sample Engr. Property Test Sieves (1) -partial sample used & selected by Method(s) & 
Mod Calif. Sample Specimen's weD Sieves (1) -partial sample used & selected by Methocl(s) & 

Other: (a): Splitter; (use for dry soils or that which will segregate) 

Osee Bulk Sample Processing Information Form (S-106) 
Methods: (b): Quartering; (use tor dry soils or that which will segregate) 

(c) : Representative scoop aft« mixing, 01' slice of intact sample. 
(use for moist soils or that which wiD not segregate) 

Preparation: Oven-Dried Soli Broken Up Before: By: Remarks: 
Sample/Specimen: Selecting partial sample: No~;Y~~ ......,.&PesUe§ 
~§ Seiving 1st Sieve Series: No ; Yes Pulverizer 

MDried Seiving 2nd Sieve Series: No ; Yes Hand 
As-Received State Seiving 3rd Sieve Series: No ; Yes Other 

Washing: No Yes 
Whole Specimen Washed on No. 200 sieve ? E§ and Soil Soaked '"' 

hrs. 
Retained Fraction: 1st Split Washed ? ; 2nd Split Washed ? No 0 ;Yes0 
F1ne Fraction Washed on No. 200 sieve ? and Soil Soaked for hrs. 

MASS OF TEST SPECIMEN (g) Water Content 
Total Partial Test Specunen Soli Reta1ned As Reaeved or 

Test Specimen 1st Split 2nd Split (after washing) 
Min.sieve size in sieving sequence (1) 2nd Split +200 Container No. V-.e..,:c-< 

Container Number Wet. M1 (g) J70A LJJ' 
Mass of Container and Dry Soil, (g) ;1..78. 88 Dry, M2 (g) 3t2. or 

Mass of Container, (g) Cont.,M3 (g) 7,9/ 
Dry Soil, Ws (g) Water 

Mass of Oly Soil from Hydrometer, Ws (g) Content(%) 
SIEVING RESULTS 

See Sieve Cum. Mass % F~ner than Total Specimen Req. lolass ot Test Sieve Cum. Mass % Filler than Total Specimen 
(2) No. Retained (g) Sieve %Finer N' Spec. ,., 1% (kg) No. I (3) Retained (g) Sieve %Finer N' 

3" I 
3"= 70 

I 

2" 1 112"=10 

1 1/2" 314"= 1.1 1/1-.. 7.91 
1" 318"= 0.25 3/8" q__g.._9 

3/4" 14 •0.1 4 1325 /0,2-D 
1/2" #10=0.1 10 1180 /Z,OC? 
3/8" 20 1115 24-.57-

4 
f-- r---· 

Pan J xxxxxxxx xxxxxxxxxx 
40 I 75 Bz. I ~7 
60 I 60 /03·5f.:. 

Notes: (1} Sieve size given, denotes min. sieve size used in the appl'opriate sieving sequence. 100*1 40 24-S'. 8 t;; 
(2) X in box denotes sieve on which split was made. (3) Proposed alowable amount of 140 I 30 

..._____ 
SUMMARY: Shape, Filter, & etc. Parameters soil retained on 8" sieve. 200 I 20 277 ,f3 

% COBBLES D60 D85 Pan 7... 78 j_8b xxxxxxxx xxxxxxxxxx 
%GRAVEL ___ _ M lea Noted: NoU ; Yes U Amount Adjective: 

%SAND ___ _ 

D30 

D10 

____ D15 

---- D50 Remar~=----------------------------------------------% FINES Cu = Cc = Coelficient of Uoifonnity, cu = 060 1 010 Coe11icient otCIMvature, Cc = 030"2/ (060 • 010) 
Note: The above values 011# deootes particle size (nvn) at the conespooding pen:ent passing. • Denotes sieve added to better define gradation curve 

COARSE FRACTION: 

FINE FRACTION: 

DATE: 

S-104 (10194) (OMA) 

SET-UP BY: DRY MASS BY: WASHED BY: CALCULATED BY:------

SIEV_S_H.XlS 11/9/94 10:20 AM (laserJellll) 

CHECKED BY:----

SPOT CHECKED BY:-----

REVIEWED BY:-----

WOODWARD-CLYDE CONSULTANTS 
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(L(V A fiON CROUN() wATER 

O.lTE INSTALLED 
(')_-( ~-'}4 

STARTEO COUPL(T[O 
I:Z·Itl-1'( J)..·I3.•<Jtf 

EL(VAT~N TOP OF HOLE 
4~?.59 c,s 

TOTAL OEPTH OF HOLE 

MONITORING WELL CONSTRUCTION DIAGRAM 
<All l.l€ASUR[I.I[NTS fROu CROUNO SURf A((l 

w 
Q: 
0.. 

J.b1.~ ft. Q _, 
0 
en 
\.L 
0 

PROTECTIVE CASING 

TYPE OF 
PROTECTIVE CASING: 

TOP OF WELL 

PROTECTIVE POSTS 

CASING 4 · I DIAMETER: _,"'~ 

TYPE OF PIPE JOINTS: · '-'{J=V:""'~h'+--
TYPE OF BLANK CASING: P,:....v.~'(_:___ 

TOP ·oF SEAL 

:t: TYPE OF SEAL: 
t
o 
~- TOP OF FILTERPACK _,. 

z 
w 

TOP OF SCREEN 

w :t: -Fll TERPACK a:,_ 
uo 30 'ft. en~ 
:j-1 
w 
3:: 

BOTTOM OF :«ELL 

WELl DEVELOPMENT 

METHOD: C1m.$. ·&r(kc f F.NI(- 3/l{ flP~J,.fv..yJ 
TIME SPENT DEVELOi.NG: 1.D \\r!> i 
VOLUME OF WATER REMOVED: - Sl10~J/QI1_s 
VOLUME OF WATER ADDEO: d/4-

0ESCRIPTION OF PREOE:VELOPME:NT WATER: 

S tr.,i- C\ tA..r 
DESCRIPTION OF POST DEVELOPMENT IU T(R: 

CJt.Cl v: 

GROUND SURFACE 

)1 :It w_ 

SCRES~ INFORMATION 

SCREEN DIA.: -:::'f--::;:ti\.=-.----
SLOT WIOTH: o.p~fi 

-::-"-:~=------SCHEDULE: -=-'2""'D:::;;._ ____ _ 
I.CA TERIAL: ~ PVC 0 STAINLESS 

. STEEL 

~ 
~ A.~2.h" ft. 

Bl !:TH.£R COESCRIBEl 
~e:Mr'd- sf:.-t-

;l&f.o 
;ua.o ft. 

ft. 

FIL TERP AC~ MATERIAL 
TYPE: .1U·~O ~~s 
BACKFILL UE:THOO: Gmn.Jo 

Jq].S"" ft. 

3o.3 ft.-

WATER L£VEL SUUMARY 

WATE~ LEVEL M(ASURE~~NTS 
0 AT Et TIME:/LE VEL ;.L/A~·;;:J'f:!n-· '1-r.'(r=-----

/0(70 Jk; 

OEP TH fROM TOP (ASING 
AfT(rt OEVELOP~t:NT: I 

~&Jtt.1f 



(L(VA TION CROUNO WAT(R 
/\.--

OA TE INSTALL EO t/ 
{o-:Jo-'T 

ELEVATION TOP OF HO!.E 
'-( ?-7/. 00 () .) 

TOTAL OEPTH OF HOLE 

3 Oi" 3 ~ rr.> 

PROJ'(C I 

C/1 JIJI'I oN /iF t> 
LOCATION l(oorolnot~s or StotiOI\1 

:= 231.'f3~.q~ c;-=r11 .. 733.st 

MONITORING WELL CONSTRUCTION DIAGRAM 
!ALL LIE:ASUR(U[NTS fROU CROUNO SURf ACEI 

'2,Y I 

w 
a._ 

a: 
Z,i(g,>t-t. Q 

..J 
0 
Vl 

ll... 
0 

:I: 
t
(.;1 

z· 
w 
..J-

PROTECTIVE CASING 

TYPE OF 
PROTECTIVE CASING: $-Ht/ 

TOP OF WELL 

PROTECTIVE POSTS 

CASING 
4 , 

DIAMETER: ..;.,,__ __ _ 

TYPE oF· PIP£ JOINTS: FIIJI'J.. Toi ... l, 
#t~Nit/1 

TYPE OF BLANK CASING: <;c.h SO fVc, 

TOP OF SEAL 

TYPE OF SEAL: 

TOP OF FILTERPACK 

TOP OF SCREEN 

·FILTERPACK 

GROUND SURFACE 
~ J., 

SCR££N INFORMATION 

SCR£EN DIA.: ....;4-~11-::Tr-----
SLOT WIDTH: # 010 11 

..:..;:~-----
SCHEDULE: ~ () 
MATERIAL: -:f5::;-=P-v-C--=0-S_T_A_IN_L_E_S_S_ 

ft. 

2.."". 0 ft. 
t11,<t f't. 

STEEL 
0 OTHER iOESCRIBEI 
Wit-t IIJV'~r£Kd 

FIL TERP A(!(. MA T£RIAL 
TYPE: z. c:>A-0 SJI(('i 

BACKFILL ME:THOO: W"t'ft,. 
vs/,.,;~ !C. tlo w f>9 or "'c 

rtlvtt P,."J'it?· 

3.03 " ft . 
.....__ ___ e_o_T_T_o_M_OF_w_E_LL_-______ ~"'-'--...:1 '3 o.f. 'l f-t •. 

WELL DEVELOPMENT 

METHOD: M·lt;.~. .t fVhtt.-,..s / .. .,. 
TIME SPENT DEVELOPING: 11/!p()( Z hrcl 
VOLUME OF WATER REMOVED: Z O<> &-,./J 
VOLUME OF WATER AODED: -N.u_ '-'AL.----

Df.SCRIPTION OF PREOEVELOPM£NT WAT(~: 
fllltlah /Sro wl'l1 SO"f. 

Of. SCRIPTION OF PO$ T !)_EVELOPMENT WA T(R: 

clen...- tt bo-, 1-.t. i' N TU · , 

WATER L£VEL SUUMARY 

WATE~ LEVEL U£ASURE~~NTS 

OA T[ITII.!£/LtVEL 11/-z.-y-1~ zg£;0, TOe.. 
~·~·'4 •!!!-~ (6> 

!t/{?ry4$lf ill:l ttr/ 

OE:P lH FRQ!J TOP CASING 

AFTER OEVELOPU(NT: 
Z 8 12. 01 TO l-
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,, 

WELL DEVELOPMENT LOG 
Project: (q 1'\"10<1 A f ~ 
Project No: __ c__:_.1_"-'...:...;tL(.!...~-IV\..!....._ ______________ _ 

Well No: MuJ-N 
Date: /}_-(q · C{L/ 

WELL MEASUREMENTS 
Well inside diameter. 3. ]'?-& Ott ft. 
Depth of well casing: 2.. "l'l • "i{ ft. 
Initial water level: l/ ::t • 7 V ft. below MP 
Measuring point (MP): --'/~tJ;_(..=,...----.----.------,----
Fiuid well casing volwne: /1.1ft,...J '1. >" = fj d 4 &rc~ls lfpl{ .s- gal. 
Air temperature: J..,S- ~&7 
Weather conditions: <:/<-4r, )ftjJJ:O, lt/;J> 1$'-:kS" rt\Qh r r f 

DISCHARGE 

Water level 

(ft. BMP) 

Time 

Discharge 

(Gal.) 

~:u; 

''.lJS 

r:t\~~1 

WATER QUALITY DATA 

pH 

Conductivity 

(flMHOS/cm) 

Temperature 

(C) 

Color 

Odor 

Turbidity 

g.~'t 

'i .?.3 

.G.~ 

G(u.( 

1\,1\(. 

71 

1'-3.r 

liS 

1.).(. 

~)'6 

")..3 

lt~t 

c• 

">tw 

SAMPLING MEASUREMENTS 

13 )[} J3J.o Y1to ~ )"'150 

I~ ~ '!TI_., 

'j{) IJ.O /Lf() I'W 'k:,o '!,~0 

~.()).. 7- '6!) '{;.()) (.~1 7.3~ 7.ul 

1.&J& 7.75- 7.'{3 {,.l1 &.71 t.7( 

/A).. t,3. I 5;J..! t.t1. 5 Lj'[. 7 'YI-3 
-

Clct.( .. 
'' . \ .... I' 

. ' " 
,, ,, " .. 

7'6 S'<t )'l 1?:> '8':~ 3.3 

J.o3o 

lft70 

&.11 

~./'{ 

.Lr/ ,.. 
-~ 

.... 

·-
3.A_ 

'JJfi§ 

50D 

t.~3 

t.e 
'-l'.3 

'' 

·-

3 . .3 

Total discharge: ~ Sf/0 ~PIIb"'-..S Casing volumes removed: --=~=--t-....:_ _____ _ 
Method of disposal of discharged ~ater. ..:D::.:.r.=...tl::....:..,.;.;;o4.\~cJ...._ ________________ _ 

QUALITY ASSURANCE 
ll ·\ . Sampling Method: n~(,t.( or Q"""P 

Method to measure water level: ...:S::..::t>...:.:II~~.IL6 t~------------
Bailer ropes new or cleaned? --'Ji!....!l..!.(lfj__ ____________ _ 
pH meter no: Cc.""-'or:N.'t 91° Calibrated: V )~·1")·1~ 
Conductivity meter no. ' 1 

'
1 

• Calibrated: ,/ )J,·J'i~t'1 
Comments: -.../fJIJ 6a ffo ~~ btztK dvr; "(} C&~n.5f,-vt f,'vV\ • •• 3uo ~ l(b ~ r (, tll1llVve( 

-,..,.} Collected by: -......H"t~ 



WELL DEVELOPIYJL'IT LOG 

Project: CJI'llll Q61 C~WN<W oFD Well No:....,~..;.M..:...I.V.=......;;-o,___ ____ _ Project No:..!.C"""3:...:.:fh:.:..!l:.!.../ ~Q.::.g ___________________ Dat.e: tt-2-9'{ 

WELL MEASUREMENTS 
6--J'fe 

Well inside diameter: JA$ .z1' (r,c.~&-l/ft) ft. 
Depth of well casing: .3oft.,(.(. ft. 
Initial water level: l. So. o"' ft.Below M:P Measuring point (MP):_"11_o~c.. ____________ _ 

DISCHARGE. 

Water level 
(ft. BMP} 

Time 

_ Discharge 
(Gal) 

F1uid well CISing voltnne: 17,S'i gal. 
Air temperature:. __ ..::.,:l.l•.r.~Ou4o~'> _____ _ 
Weather conditions: ~, t!d . &w~>t, 

SAMPLING MEASURE'MENTS 

2ft:>,o1 
11·3 

7ss /0~'> IIJS(,P J"i o·:.- ,., 10 1'11<6 

I 12... cS" .ro 7~- /..0 

WATER QUALITY DATA 

pH 

Conductivity 
(w'\1HOS/cm) 

Temperature 
(S)F' 

Color 

Odor 

Turbidity /'JTV 

7.'to 

1~·12. 

l..l,f.. 

7/W 

NoNt: 

7~ .. 

7,-lo ~s.s-

fg,J'( 18/17 

b8,0 t..7. 7 

TAI-4 f-r.AI'I 

' 
~"'E 1-16~ 

/JOO 7Jti0 

7,)0 7,z.g ?,Z.) 

l],'i1 ~~~'( J7.81 

1.1'1•7 (,],1 lt,l,'l 

CL<!o(\ ~ Cl-eM'. 

#oNE. I<JoHL. ,.Jc~ 

Jo 2..3 27 

1'17. 7 Jl/3) 

I Z.S'" /~ 

7,1) /~l:'i 

17,70 1~'1o 

r..z:z. {,/#7 

CL<Ml. CL.<A.f\ 

~ /Jot$; 

(.J <.o 

I'll"' 

llS" 

7·.3 J 

,],80 

IG,z.o 

e,L~ 

/JO~ -
IS.,· 

I 'I"' S" 

Zo.:> 

7,31 

17. f!:l' 

i{pz,.o 

CLCA<\ 

,,..,.,!! 

8~ 
Total discharge: zoe Casing volwnes removed:---!/.::../~· 't.~..-o _____ _ Methodofdisposalofdischargedwater: Pl..AC..d t/':1 Df"Q""'S IN x~~ bey,.., ~torNi~ ~ 

QUALITY ASSURANCE 

Srumpling~~od: ___ uB~~~l=~~~o~r~~e~v~~~f __________________ ~---
l'r!~od to measure water level: ..:.s:..;:~~.,.,:.....44;;,;,'---lwi:X.CP.T<I'~--'~=c.J;,;;c.."-._--------------Bailer ropes ne\v or cleaned?._.u....t...:...~<-;__ _________________ _ 
pH meter no: CAM Bn OCr~ 9/0 Calibrated:. 7.00 - /0,00 
Conductivity meter no. ___ ''---'-' ___________ Calibrated: 
Comments: 

\ 
Collected by: 
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WATER SAMPLE COLLECTION FIELD SHEET 

SITE NAME Lf- it IYI w - tJ 
SAMPLE NO. CAtJ fb4-- 11'\~N -Of 

PROJECT NO. (_ 3 ht 11 Q Q 

WELL NO. MW - tJ 
~~~~-----------

PERSONNEL f>f_,·M tf;~ b 11 
I 

DA TEITIME COLLECTED ---'ti)+-JSyj....!'i..,£) ___________ _ 

{(~ 6b tkrc:. ld SAMPLE METHOD AND DEPTH f11,.,p;"'j { PAII."rj 

SAMPLE MEDIA (Circle I ~Surface Water 

SAMPLE SPLIT (Circle\):@ No 

FIELD DUPLICATE (Circle 1): G) No 

Sample Container 
Ombu 

Preservative 
elL- .tfC.c.. 

SPLIT SAMPLE NUMBER CAtJto4-Mw(tAJ~> 

DUPLICATE SAMPLE NUMBER C.fltJ IOt=trrW<W -tJL 

Ana~sis R{iuested 
Ptst/fc~.~ot J) 11.£,h.1fRii1co, 

I D Paty 

WELL PURGING 

Date ilt:>/lif 
HNu/OV A Measurements ..L.N..:...Ilu_ _______ _ 

Background _--.~.Allo/..(.Lft _________ _ 

Well Head --..1..!.------------
Breathing Zone ~...,!..LA.....__ _________ _ 

Time Started -~-"U.<Z-~Q"------------
Time Completed _'1....!....11'..:::~~---------

78/.. tnetJJ 
ffl=Ifrl 

%-ftt[oc. 1 iPttltrt.u 
j 

Well Depth (rOC) _Z.~'f...;.i...;:;.._"7_' ~-------
Depth to Water (TOC) ___..l ..... 7._.Z..., • ...,j'_1 _______ _ 

Water Column Length ----="Z::...:lt>::......._ ________ _ 

!L" Casing---------------
Volume of Water in Well __._1...._7--"'-'t"'"'"''~J ______ _ 
Casing Volumes to Purge ___;.;_A'Iou,·,. .......... o.._f.'--='3 _____ _ 

Minimum Water to Purge _..::S"..L/..._, S=-...~fuf(u.l.t..s -----

Comments No Pto budspr-cR- pu1\y,.u! 6"' \:lfH h 'l!) tf<~'(l ~ WIIK( Mtf /f.ct r::.f ttRdt"1tbr'..~ dv,'Jt~ft 

FIELD MEASUREMENTS 

Amount 
Time Purged (gal) pH 

~to e IQ,J~ 

~ZS" ZQ <f. ~I 

~30 !to ~.~s: 

S;: 3~ ~0 1.~~ 
i_'/"0 ]Q €', ~ 

~~s: go K, cr:t 
~ID ql) r.o 
jZ:S: Loo. f{ .ot 

FIELD EQUIPMENT AND CALIBRATION 

Instrument Model 

Temp. 
eq 

SS.J 

S'l, I 

~ 0,' 

loO. Z. 

(o'Z..q 

loD, $ 

bz.-s 
&l.f 

Water Level Indicator __.$o!jll.l.lo~p.!-~--------
Conducti vity Meter _..oH'-¥yd(ILttn.:4.x_....!~..!-'l OIL_ ______ _ 

pH Meter _ _..:..:."-------------

Conductivity 
(J.tMHOS/cm) Color Odor Turbidity 

ll(oo c. (.pe; ~ NOI'Ii. ll IJTv 

7Jl C~(lt: l!!!ltll 11 t:JTv 

]}3 clr tJo,.,_ "* 1"<Jr/. M- 'kv ~ 

Jllq c. I...- t!f!l!:~ Zr, J.Jfl h<Af"AIACJ.'iJ,.. 

7"3o cJv ~r.bJ tJ.8. ~"f'Dp 'I I,;.~, 

7S~ Cl.,- N~cl. lola. 
7S:t dv t1. icJ. t.ld 
J3f C.lv Nll!Jl. ~e. 

Calibration 

Before 1 0 After ___,l,-'-',lf:..r...:£...__ ____ _ 

Comments 1v£biPir"1y trlatu /~~;,,b~ 
,,.._ "fY~tl'lev. 1ltr'" Cok(ic-ff/VJF no 

i,..avtltd-ely M.~tl{ll"tJ!tCt,etl '" frrltl A (tf., u, 1/br¥1'~ 

respo4t 'IT> 1U Mrnt ~M~ 0~ 'In t.-<1;6. /H.t:Ad«~ 



WATER SAMPLE COLLECTION FIELD SHEET 

SITE NAME C!}J=£, LF-3 CAtv•Dtt IlEA 111. m, PROJECT NO. [ ~m I I Q. Q 

WELL NO. mw- Q 

PERSONNEL f>~i"/m (?11 Ju 

SAMPLE NO. C /UtJ 1 0 £ - m M &D - f) I 

DATE/TIME COLLECTED 1/1~/15 12-to 0 4 f>+s 
I 

SAMPLE METHOD AND DEPTH fvtn,{) ;J fy,,·Ju fvoc/IPHivu;e.tly) fy6n ue~4 14 
SAMPLE MEDIA (Circle ~urface Water 

SAMPLE SPLIT (Circle 1): Yes No SPLIT SAMPLE NUMBER------

FIELD DUPLICATE (Circle t(S) No DUPLICATE SAMPLE NUMBER Cfi/I!Ht 5 -;mJ IJ D-· • 

Sample Container 

I J O~osbev f'M' 
Preservative Analysis Requested 

feujet.~ 1£ o1 5vpL ("z) HevhF, 

f J lim bt, 

I J &ly 
qo I He/ 

#l ml VO ll Vtfl I 

WELL PURGING 

Date I) lh/1S 
HNu/OVA Measurements ____.NULIIu _______ _ 

Background I(A 
Well Head riO 
Breathing Zone __ _,_ti:.!.J/1~-------
Time Started -....L~-"'Z.::..~o&,.__· ---------
Time Completed ---~./....(,Z....,o.wo"'----------

T/1 t- UUI£.11 

Tf>H {4t(j I I) 

1/o c Iftt/680 

Well Depth (rOC) 3D" ,7 '.8-ro <:. 
Depth to Water (rOC) Z 7 2.· g 1 .tS To c 
Water Column Length _....::Z-:::.....&..7_1 _______ _ 

j:_" Casing ?tJc fD f II t.. N/rc w t"j> 
Volume of Water in Well .......... l1 .......... ~.__,_fr-..... ., ...... lr,__ ____ _ 
Casing Volumes to Purge /11•'1i- :r vet, JS S"l,# 
Minimum Water to Purge e~,,< s- - ~~ 6;,/r. 

Commen~ ______________________________________ ___ 

FIELD MEASUREMENTS 

Amount 
Time Purged (gal) pH 

lot~-r. e "1' t.t5" 

zo l,?S 

tto ],l£ 

~0 1s '-~ 
2D 7..s'l.J 

FIELD EQUIPMENT AND CALIBRATION 

Instrument Model 

Temp. 
CO C) 

~yl~ 

5s-- Lf 
62...~ 

£1 ()I I 
~Q.I 

Water Level Indicator ~$.;:u.J/o~p~e~--------
Conducti vity Meter .....!.Jff'._\jy!..!.4!.111fl!:C..=--:-:q:.L,!.l.(..J...:> --------

pH Meter " " 

Conductivity 
{J.tMHOS/cm) Color Odor Turbidity 

7.Jl1 0 Clr No.~ Zt NTU 

Z.ll~ c.b·· Ng_t:!:J.. lS. NTU 

ZllQ tlr. N111-t. S A11 ll 

l-1~~ c../.- N Oc!:_ z. S NTu 

Z."Z-10 ,,J-" /IJO!J:!:. Z..dt. NT v 

Calibration 

Before 7, 0 t After J( Nfl 

Comments _______________________________________________ __ 
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Woodward-Clyde • CHAIN OF CUSTODY RECORD Page __ of __ 
101 Soudl 101 A-, o-l:a, NB 11$4 (402) 334-1111 Fu (402) 334-1984 

Pr()ject Name ·. · .: ,' . · \ · . · ; Project No. I Analytical Parameters I 
Ca~tii\on A FIt :.I f'·,:;::-s/4- ~F~ · \ . .'i ··t·~ 11-\;, ~ Q. .. 

Project Location ··· . :: .. :.;:-.:~-::: .>. · . · ···.·•. \ Project Manager ~ t.l 
I' :A~:,.~ lA llF~ ::· iJ:fk·~ ... , .. ·. . · ··. · ' $-lfu.l · CoJC. . ' v. 

c.i 

Sampler(s~u, . fl~~~IJ ., · .B rt;~ ~-.; 
. 

.. '~ (i?.., b..., 
q,: 

' Type 
( 

Containers Sample ' 
Sample Identification Matrix '0 . ~ , -~ ""' 

Date Time Comp, Grab No. Type ''I .;; Remarks· 

~ CAJ;t~S".:. Mt\J 1!J ()~ 0~ .... \ . .La. ~ I~ . -\ VH'I.h '(, +' flu .. ;(. . ' ,, If .. ' . . ,. /1 ~I It A1M~otu . ~ ~ •-2!!!! 151-l.&nrP,. ,·,.IJ ~ 
!;(: 

.. 

ll J f~lu . ... ... • ,, I .. ~ . .~--. H7N0"? ··' 

I'· 

' ~ )( '. .. . \. .. " ,, I I J &.ltv ~ ~~~ .. h.,sD ... 

1f. ,, " I• .. I I J /!l,.h.f, )t ~· 
)( .. .. .. . I' I I J /JWll( ~.p ~ It'" 

Jc .. .. " •• ' I J IJ rJ. h_,,r " A"~ 

4J. " 
.. " " "l I~ "'' Villi<: 

J( A-. Hct 
.. · .• .. 

J • -·· <: ··.: . : .. :. '. . . . . ... .-
. · •, . ' 

... 
. -.· -· .. ... .. . .. . .... 

. -

,, . ' 

•' 

Signatures Date Time Shipping Details Special Instructions 

Relinquished by: 1.-·, . ...... Method of Shipment ... ,·_. . ' LJmJ # 2SSI 
·--~ . a. r2l. -: . . ·-. . . ·.; ··-· 

/jhJIJS /z:'oo . ·. ··. A.-"' · ... . .. Fttlex · . • r..; 
R .. d , eceJVe by: 1.·· ,:.·. Airbill No. ' 

Relinquished by: Lab Address 
osnc e~ m~IJ Lll/3 
lfzo ~. ,,~ s1 .. 

received fo' Labor.Uo<y b)' ~h. l.}f U'•6i 

llfl,. fr,~ooo.J3/R. Pt4Y'* 
Cuttody.frm/jd& 3-09-92 

\\'hitP t"'t'\MV a f nht'\rQft\f'V V,.lfnw rnnv .. 1 nhnr~tnrv Pin1r rnnv • wrr. ~~~!) 112 53 2 



Woodward-Clyde 8 CHAIN OF CUSTODY RECORD Page _I_ of _f_ 
101 ScMh 101 A-, Om.ba. NE 1154 («12) 334-1111 Fax («12) 334-198' 
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SE1000B 
Environmental Logger 

02/08 11:15 

Unit# 00333 Test# 0 

INPUT 1: Level (F) TOC 

Reference 
Scale factor 
Offset 

0.00 
10.01 

0.00 

Step# 0 01/19 13:12 

Elapsed Time 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 
0.2833 
0.3000 
0.3166 

Value 

0.98 
0.87 
0.80 
0.73 
0.68 
0.63 
0.61 
0.56 
0.55 
0.52 
0.49 
0.40 
0.34 
0.29 
0.24 
0.22 
0.19 
0.17 
0.15 
0.13 
0.12 
0.11 
0.10 
0.09 
0.08 
0.08 
0.07 
0.07 

0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1.0000 
1.0833 
1.1667 
1.2500 
1. 3333 
1. 4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 

10.0000 
12.0000 
14.0000 
16.0000 

0.06 
0.05 
0.03 
0.02 
0.02 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.02 
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SE1000B 
Environmental Logger 

02/08 11:16 

Unit# 00333 Test# 1 

INPUT 1: Level (F) TOC 

Reference 
Scale factor 
Offset 

0.00 
10.01 

0.00 

Step# 0 01/19 14:18 

Elapsed Time 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666. 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 
0.2833 
0.3000 
0.3166 

Value 

1. 90 
0.25 
0.41 
1. 36 
1. 36 
1. 26 
1.16 
1.11 
1. 03 
0.94 
0.87 
0.72 
0.60 
0.51 
0.45 
0.39 
0.35 
0.31 
0.28 
0.25 
0.23 
0.21 
0.19 
0.18 
0.17 
0.15 
0.14 
0.13 

0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1.0000 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 

10.0000 

0.13 
0.10 
0.08 
0.06 
0.05 
0.04 
0.03 
0.03 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
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SE1000B 
Environmental Logger 

02/08 11:18 

Unit# 00333 Test# 2 

INPUT 1: Level (F) TOC 

Reference 
Scale factor 
Offset 

0.00 
10.01 

0.00 

Step# 0 01/19 15:10 

Elapsed Time 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 
0.2833 
0.3000 
0.3166 

Value 

1. 80 
0.30 
0.00 
0.53 
1.12 
1. 36 
1. 30 
1. 23 
1.10 
0.99 
0.91 
0.74 
0.63 
0.54 
0.47 
0.42 
0.37 
0.34 
0.30 
0.28 
0.25 
0.23 
0.21 
0.19 
0.18 
0.17 
0.16 
0.14 

0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1.0000 
1.0833 
1.1667 
1.2500 
1.3333 
1. 4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 

10.0000 

0.13 
0.10 
0.08 
0.07 
0.06 
0.05 
0.04 
0.04 
0.03 
0.03 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
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SE1000B 
Environmental Logger 

02/08 11:19 

Unit# 00333 Test# 3 

INPUT 1: Level (F) TOC 

Reference 
Scale factor 
Offset 

0.00 
10.01 

0.00 

Step# 0 01/19 17:25 

Elapsed Time 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 
0.2833 
0.3000 
0.3166 

Value 

1. 99 
1. 47 
0.17 
0.42 
0.20 
1.10 
1. 67 
1. 84 
1. 75 
1. 57 
1.40 
1.14 
0.97 
0.83 
0.71 
0.62 
0.56 
0.51 
0.46 
0.42 
0.38 
0.35 
0.32 
0.30 
0.28 
0.26 
0.24 
0.23 

0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1.0000 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 

10.0000 

0.21 
0.17 
0.13 
0.11 
0.09 
0.07 
0.06 
0.06 
0.05 
0.04 
0.04 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 

-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
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SE1000B 
Environmental Logger 

02/08 11:20 

Unit# 00333 Test# 4 

INPUT 1: Level (F) TOC 

Reference 
Scale factor 
Offset 

0.00 
10.01 

0.00 

Step# 0 01/19 18:11 

Elapsed Time 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 
0.2833 
0.3000 
0.3166 

Value 

1. 08 
-0.11 
0.42 
0.57 
1. 53 
1. 80 
1. 81 
1. 66 
1.47 
1. 34 
1. 26 
1. 07 
0.91 
0.79 
0.69 
0.60 
0.55 
0.50 
0.45 
0.41 
0.37 
0.35 
0.32 
0.29 
0.27 
0.25 
0.24 
0.22 

0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1.0000 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 

10.0000 
12.0000 

0.21 
0.16 
0.12 
0.10 
0.09 
0.07 
0.06 
0.06 
0.05 
0.04 
0.04 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
-0.00 
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SE1000B 
Environmental Logger 

02/08 11:21 

Unit# 00333 Test# 5 

INPUT 1: Level (F) TOC 

Reference 
Scale factor 
Offset 

0.00 
10.01 

0.00 

Step# 0 01/19 18:45 

Elapsed Time 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 
0.2833 
0.3000 
0.3166 

Value 

1.15 
0.90 

-0.03 
-0.15 

0.62 
0.93 
l. 63 
1.81 
1. 77 
1. 62 
1. 46 
1.17 
0.98 
0.85 
0.73 
0.64 
0.57 
0.51 
0.47 
0.42 
0.38 
0.36 
0.33 
0.30 
0.28 
0.26 
0.24 
0.23 

0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1.0000 
1.0833 
1.1667 
1.2500 
1.3333 
1. 4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 

10.0000 

0.21 
0.16 
0.13 
0.11 
0.09 
0.08 
0.07 
0.06 
0.05 
0.05 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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Landfill3 and 4 (SWMUs 105 and 104) Survey Data 

NORTHING EASTING ELEVATION ELEVATION 

WELL (FT.) (FT.) (FT MSL) * (FT MSL) ** 

MW-N 

MW-0 

* Elevation is to top of PVC riser 
**Elevation is top of concrete pad 

234249.19 813037.28 4269.72 4267.59 

232439.95 812733.51 4273.06 4271.00 


