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1.o EXECUTIVE SUMMARY

-- Kirtland Air Force Base (KAFB), located in southeastern Albuquerque, New Mexico hereby

submits a base-wide close plan including Closure and Post-closure Care Plan Preliminary

-- Information for waste-management units located on the facility, in accordance with the New

Mexico Environmental Improvement Division's Compliance Order of (September 1988). The

-- waste management unit under study consists of the sewage lagoon that may have received

hazardous and non-hazardous wastes from operations on Kirtlancl Air Force Base Facility.

_ There is currently no discharge of imown hazardous wastes or substances to the unit.

_ This plan, as well as reference documents, supplements and previous investigations is organized

to address the specific requirements of the 40 CFR Parts 261, 265 and 267 adopted by the

_ State of New Mexico Hazardous Waste Management Regulations (HWMR-5)

This plan is written specifically as a conceptual closure design for the sewage lagoons. The

basewide closure plan contains general information on Kirtland Air Force Base and the

conceptual closure alternatives under consideration.

USGS recently completed soil boring program for KAFB and installed monitor wells around the

sewage lagoons. Soil boring logs are available, however, results of the sampling and test

program are preliminary and not yet complete.

Six alternative conceptual designs for closure are presented in the basewide closure plan. Once

data is obtained from the site characterization phase involving a sample and testing program,

one of the six designs will be adopted for closure. KAFB anticipates using Alternative 2 as the

preferred method of clean closure by removal of contaminates.

-- Sections 2.0 and 3.0 provide descriptions of the waste management facility and location, land

use and physical and hydrogeological conditions at the site. Sections 4.0 and 5.0 describe the

-- waste disposal practices at the site and the results of (or proposed) sampling plans and

contamination investigations. Analytical results are presented in Appendix A. Section 6.0

-- details the closure design options with detailed information to be included in Appendix B.

1



Section 7.0 addresses the various specific regulatory requirements related to closure and Section

8.0 descn'bes the post closure care plan. This supplement relies on baseline information

provided in the basewide closure plan. This plan contains specific information when required

-- under the same section numbers and headings used in the basewide plan.
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2.0 SITE DESCREPTION (267.33(a)(3))

2.1 SITE LOCATION AND HISTORY

Kirtland Air Force Base is located in Albuquerque, New Mexico, and is owned and operated by

the United States Air Force (Figure 2-1). The sewage lagoons are located 1 mile south of

KAFB east operations area and 1/2 mile east of the main runway of the Albuquerque

International Airport. Projecting the location onto the United States Geological Survey

Albuquerque East 7 1/2 minute quadrangle (Figure 2-2) gives a location of SE 1/4 of NE 1/4,

of Section 6, Township 9 N, Range 4 E. Site elevation is 5,355 feet MSL Geographic

coordinates are 3502'20" north, 106033'45 - west; Universal Transverse Mercator coordinates are

Zone 38, 7,800 meters north and 356,750 meters east. This site is specifically located between

Pad #5 and the HPD-VPD facility (Figure 2-3).

In 1962, the lagoons and golf course pond system were constructed by the Air Force to create

a source of primary treated sewage for irrigation water for the Tijeras golf course. Grey-water

effluent from sewage lagoons was used to reduce the demand on ground water resources which

would have been required for golf course irrigation. The two lagoons are facultative, with no

aeration, and measure 6 feet deep and 7 acres each in surface area. The discharge enters the

gravity flow pipe to the golf course from the surface of the southeast side of the southern

lagoon. Influent is controlled by a splitter valve into either the north or south lagoon. During

the winter from November to March the lagoons and pond were idle and all influent was

diverted to the City of Albuquerque Publicly Owned Treatment Works (POTW) by using an

upstream diverted value. From April to October, depending upon the irrigation needs, 40 to

100 percent of the influent was routed to the lagoon and subsequently piped to the Tijeras

Arroyo golf course. There it flowed into the main golf course pond, a 1-acre pond on the

northwest side of the golf course. The influent was diluted with potable fresh water from the

KAFB water distribution system in a ratio of approximately 2/3 waste water 1/3 fresh water.

The lagoons last received effluent in October, 1987. The KAFB sewage lagoons have not been

dredged since use was terminated. The sludge thickness has been measured and chemically

analyzed. The data is currently being reviewed by the Air Force Occupational Environmental

Health Lab (OEHL) for quality assurance. When available, this data will be submitted in

Appendix A.

3



There are efforts underway by both SNLA and Kirtland Air Force Base to determine the

sources that may have contributed to the contaminates identified in samples tested by SNLA,

KAFB and NMEID. A summary of analysis that show types and levels of these contaminants

are presented in Appendix A.

2.2 LAND USE- GENERAL (267.33(a)(3))

Please see the basewide closure plan for general information in this section. The sewage

lagoons are located on land owned by the Federal Government. Land is utilized as an Air

Force Base. On the north, the site is bounded by the main base portion of Kirtland Air Force

Base. To the east are Sandia National Laboratories (SNLA) and the Manzano Mountains

beyond. Land owned by KAFB and technical areas in use by both Kirtland and Sandia lie

between the unit and the southern base boundary. To the west of the site is the Albuquerque

International Airport, and undeveloped land owned by the University of New Mexico.

2.3 POPULATION DISTRIBUTION AND EXPOSURE

Please see the basewide closure plan for general information in this section. The possibility of

human exposure to potentially hazardous materials that may have been disposed of in the

sewage lagoons is minimal or non-existent, because:

• Direct contact with the material is prevented by limiting access. The lagoon area
is signed in Spanish and English and protected by security fences which prevent
access to the site by unauthorized personnel and the facility is completely within
the boundaries of KAFB which is a secure military facility.

• Levels of contaminants that may exist in the lagoons are of low concentrations.;

• Ground water lies at a depth of approximately 475 feet below the land's surface,
and no contaminates are expected to migrate far enough to reach ground water.

• Currently the lagoons do not contain any liquid material, only a layer of dried
sludge.

4
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3.0 PHYSICAL ENVIRONMENT

3.1 CLIMATE AND METEOROLOGY (267.33(a)(4), 267.31 a(3))

Please see the basewide closure plan for specific details on climate and meteorology.

3.2 GEOLOGY AND SOILS (267.33(a))

3.2.1 Regional Geology

Please see the base'wide closure plan for general information regional geology on Kirtland Air

Force Base.

3.2.2 Site Geology and Soils - Sewage Lagoons (267.31 (a)(5))

Four drillholes with 100' deep adjacent auger holes and two hand-auger holes provide

information concerning the subsurface conditions at the sewage lagoons site. The drillholes are

located at the northeast (#502), northwest (#503), southeast (#501) and southwest (#504)

corners of the sewage lagoons site (Figure 3-1). The drillholes have total depths ranging from

515 feet to 535 feet below ground surface; all have been installed with monitor wells. The

drilling and well installation program was performed by the USGS in conjunction with the Army

Corp of Engineers. The two hand-auger holes are located within the sewage lagoons (one in

each pond) and were drilled to a depth of five feet; this work was performed by GCL to check

for existence of liner and moisture zones. Drilling of the deep boreholes was performed in two

stages to provide the most accurate subsurface characterization of the soils underlying the pond

site. The first 100 feet at each borehole location was drilled with an auger-rig for stratigraphic

information; core samples were obtained at regular intervals for detailed geologic descriptions.

Core samples were submitted for analysis from the 5, 20, 50 and 100 foot intervals.

The boreholes were then drilled to their total depth using a mud-rotary drilling method.

Cuttings were logged and each borehole was logged with a standard geophysical suite

(spontaneous potential, caliper, gamma, resistivity, density and neutron).

Borehole lithology is very similar in the four holes, as expected. The Santa Fe Formation

underlies the ponds, and consists of inter-bedded clays, silts, sands and gravels. Caliche zones,

usually nodular rather than sheet-like in geometry, were common throughout the boreholes.

5



The boreholes indicate that silts and fine sands are most common between the surface and a

depth of approximately 315 feet; gravels, some of which are very coarse, predominate between

315 and 475 feet; and sands predominate below the gravels to the total depth of the boreholes.

Root casts and carbonaceous zones were occasionally encountered within the first 120 feet of

drilling.

3.3 HYDROGEOLOGY (267.10 (a))

3.3.1 Regional Hydrogeology

Please refer to the basewide closure plan for regional hydrogeologic information on KAFB.

3.3.2 Site Hydrogeology - Sewage Lagoons (267.10 (a)(2))

This discussion of site hydrogeology is based on data obtained during the installation of monitor

wells adjacent to the site (USGS, 1989). This document when available will contain geologic

and geophysical logs, detailed cross-sections and well construction details. Additional

information is contained in Installation Restoration Program (IRP) reports Phase I (1981) and

Phase II (1985). IRP documents are used as references to this report.

At the KAFB site ground water lies at a depth of approximately 475 feet below the land's

surface, or an elevation of approximately 4,880 feet. Water level data indicates that there is a

general northerly gradient at the site, but some local variations are evident. The water gradient

is influenced by the pumping of the Kirtland AFB wells in the vicinity and City of Albuquerque

water supply wells to the north and northwest of the site. The aquifer is hosted by sand and

gravel deposits. Additional data on the hydrogeologic environmental restoration conditions at

KAFB will be developed as part of KAFB's installation restoration program by USGS. This

information will be included when available as an addition to this plan. Additional information

is contained in the IRP reports Phase I 1981 and Phase II (1985).
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4.0 HAZARDOUS WASTE MANAGEMENT UNITS

4.1 SIZES AND TYPES (267.31)

4.1.1 General

The sewage lagoon is the main waste management unit addressed in this document.

4.1.2 Sewage Lagoons

The north and south lagoons were constructed on native soils and local fill from on-site grading.

Both lagoons are square in shape, as shown in Figure 3-1, and are filled by two discharge pipes

that release sewage effluent at the center of each impoundment. Liquid levels in each lagoon

are controlled by an elevated perimeter Berm. A shared Berm separates the north lagoon from

the south lagoon. The lagoons were in operation from 1962 until November 1987. After

construction, the berms were later reinforced in 1970 and 1975 with soil cement on the side

slopes and capped with concrete to minimize wave erosion. Each lagoon is measures 600 feet

on a side with approximately 7 acres in surface area and is 6 feet deep. The berm separating

the two lagoons has a connecting structure. This structure is partially blocked and was

originally designed to allow liquids to pass freely in both directions and create a leveling effect.

The southeast corner of the south lagoon has a 20" outlet pipe that allows liquid from the

surface of the improvement to gravity flow to the main golf course pond. For approximately 25

years, the system was used for managing base generated sewage. The effluent and fresh water

mixture was used for golf course watering the golf course with sprinklers.

4.2 HAZARDOUS WASTE CHARACTERISTICS (267.31 (a)(1)) 267.33 (a)(1)

Efforts were taken by SNLA and KAFB to determine sources of contamination found in the

lagoons. The possibility exists that laboratory areas inside of SNLA may have discharged small

quantities of chemicals into the sanitary sewer system that flowed into the sewage lagoons. At

one time standard practice allowed at SNLA was to discharge small quantities of laboratory

chemicals to the sanitary sewer.

All sanitary sewage discharges currently flow to the City of Albuquerque POTW. Discharges

are monitored by the IT Corporation under contract to SNL. To assure compliance with a
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pretreatment arrangement between KAFB and the City of Albuquerque Currently all discharges

of hazardous chemicals have been stopped by both SNLA and KAY. This was achieved by

comprehensive waste management programs by both organizations. Monitoring results of

annual sampling done by IT Corporation of the sanitary sewage that leaves KAFB are

presented in Appendix A.

The lagoons were sampled by NMEID on one occasion and again sampled by NMEID and

SNLA, KAFB (samples split in triplicate for analysis by different labs) on another occasion.

The laboratory results indicated small amounts of the solvent contamination in addition to some

dissolved materials.

4.3 WASTE MANAGEMENT PRACTICES

The lagoon and golf course pond system was constructed for irrigation of a recreational golf

course facility. The system was not intended for disposal of hazardous waste. Sewage effluent

was used to reduce the requirement of ground water for golf course irrigation. The inadvertent

addition of contaminants to the system now requires the system be closed to prevent possible

environmental contamination. Residence time of liquids in the units will determine sludge

thickness. The extent of contaminate migration depends upon the specific characteristics of the

contaminates and the ability of the units to contain waste liquids, sludges and contaminates.

The levels of solvent contamination indicate that a total of approximately 1.4 gallons of 1,1,1

TCE have been disposed into the lagoons via the sanitary sewer system (calculations by SNLA).

The lagoon and pond system were taken out of service in November, 1987. Since that time,

liquids have evaporated leaving a dry sludge in both the lagoons and pond. A sampling

program to define sludge thickness, and contaminate migration is discussed in Section 5.2.

8
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5.0 D_ RELEASES

5.1 RELEASE HISTORY

The system was not designed as a surface impoundment for hazardous wastes. However, small

amounts of contaminants have entered the lagoon and pond from on-base sources that are

connected to this system. Both KAFB and SNLA have assessed waste generators located in

these base areas that may have contributed to the contaminants found in lagoons.

The sewage lagoons are not equipped with a liner. Currently, the nature and extent of

contaminate migration from the sewage lagoons are unknown, however, preliminary sludge

analysis data indicates very low level solvent contamination and no metals above EP TOX

levels. Following quality assurance review, this data will be provided as Appendix A. Extent of

migration will be defined in the step-by-step process outlined below.

5.2 SAMPLING PROGRAM

5.2.1 General Objectives

Are addressed in the basewide closure plan.

5.2.2 Sampling Procedures

Please refer to the basewide closure plan for specific information in this section.

5.2.3 Sampling of Sludges

Sludges in the lagoons have been sampled according to the referenced sampling plan in

Appendix E of the basewide plan. The sampling program will conform to stratified random

sampling techniques with composite samples for testing in accordance with CFR 261 and test

methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), specifically Part III,

Chapter 9. Results are presented in Appendix A.

If sludges are contaminated, the guidelines outlined in the Base-Wide Closure Plan will be

followed for the following three sections:



5.2.4SamplingofSubsurfaceSoils

5.2.5SamplingofBackgroundSoftConditions

5.2.6SamplingofVadoseZone

5.2.7SamplingofGroundWater

5.2.8Results

Samplingof sludgeand soilhasbeen accomplished.Laboratoryresultswillbe includedas

AppendixA when theybecomeavailablefromtheUSGS.

5.3 ANALYTICAL RESULTS AND PRIORITY TESTING

Initial sampling and testing will address contaminates of concern for the sewage lagoons listed

in Appendix C. These contaminates were identified in previous sampling activity. If

contaminates of concern are identified in surface sludges, they will be used as indicating

parameters for tracking contaminate migration in near surface and deep vadose zone soil

samples. Indicating parameters will also be used to test ground water for contamination

migration.

Following testing and removal of contaminates of concern, KAFB will test additional soil

samples to show that any Part 261 Appendix IX constituents that may remain in the unit are

lower than established background sample levels for metals only. Other contaminants that may

remain will be below levels posing a threat to human health and the environment based by

WQCC standards. Application will then be made for clean closure status.

5.4 QUALITY ASSURANCE/QUALITY CONTROL

Please see the basewide closure plan for specifics on this section.

10
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FOR SECTIONS 6.0 TO 10.0 PLEASE REFER TO THE BASE-WIDE CLOSURE PLAN FOR
GENERAL INFORMATION IN THESE SECTIONS. SPECIFIC INFORMATION ON THE
SEWAGE LAGOONS WILL BE ADDED TO THE FOLLOWING SECTIONS AS IT
BECOMES AVAILABLE.

6.0 CLOSURE DESIGN

6.1 CLOSUREGOALS(265.112)

General closure design information is contained in the basewide closure plan. KAFB

anticipates that alternative 2, clean closure by removal of contaminated materials is the closure

alternative for the sewage lagoons.

6.2 CLOSURE ALTERNATIVES (265.112)

Each of the closure method alternatives and the criteria which would be used to determine

what method would be employed are discussed in the corresponding section in the Base-Wide

Closure Plan. KAFB anticipates using closure alternative 2 for the preferred method of clean

closure for the sewage lagoons. Specific closure design methods will be discussed in Appendix

B when available.

6.3 CLEAN CLOSURE METHODS

6.3.1 Site Preparation (265.112 (b)(4))

Please see the basewide closure plan for this information.

6.3.2 Removal and Disposal of All Inventory (265.228 (a)(1))

At the present time, all standing liquids have evaporated from the units, and bottom sludges are

slightly moist to dry. If the sludge is found to contain contaminants in excess of those

concentrations listed in Section 6.2.2 of the Basewide Closure Plan, the sludge layer will be

removed, placed in a hazardous waste soil hauler, and taken to a disposal facility where it will

be disposed of as hazardous waste. If the sludge does not contain contaminants in excess

concentrations, it will be removed.

6.3.3 Record Keeping

Refer to basewide closure plan.

11



6.4 HEALTH AND SAFETY DURING CLOSURE (265.16)

All personnel entering the construction site will be required to observe health and safety

procedures as required by OSHA and KAFB.

6.5 COST ESTIMATE (265.142)

The total depth and volume of material to be removed has not been determined, therefore a

firm cost estimate cannot be provided at this time. Included for general information is a list of

items that will impact the costs of closure for each unit.

Clean Closure

• Excavation and removal of sludges

• Transport and disposal of sludges

• Excavation and removal of soils

• Transport and disposal of soils

• Disposal site costs

• Modified decontamination of structures, equipment and piping as required

• Site fill and regrading

Landfill Closure

• Excavation and removal of sludges

• Transport and disposal of sludges

• Excavation and removal of soils

• Transport and disposal of soils

• Dismantling of piping and valve works

• Removal of concrete structures

• Transport and disposal of piping and equipment

12
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• Disposal site costs

• Site fill and regrading

• Monitor well installation and monitoring

• Final cover and cap, erosion protection

• Surface grading

• Re-vegetation over final soil cover

For Landfill Closure With Treatment Include:

• On-site treatment and stabilization methods (unspecified)

• Ground water remediation (if required)

The above costs will vary depending on thickness of contaminated material.

In addition, costs will vary with haul distance, ultimate disposal facility and method.

6.6 EQUIPMENT DECONTAMINATION (264.114) (265.112 (b)(4)) and (265.114)

See corresponding section in basewide plan.

13
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7.0 REGULATORY REQUIREMENTS

7.1 FACILITY CONDITIONS (265.112 (3))

7.1.1 Maximum Amount of Inventory (265.112 (b)(3))

7.1.2 Inventory of Auxiliary Equipment (265.112 (b)(4))

If the unit will be closed as a landfill, then appropriate piping and related equipment will be

disposed of inside the landfill closure.

7.1.3 Schedule For Final Closure (265.112 (b)(6))

7.2 REMOVAL AND DISPOSAL OF INVENTORY (265.228 (a)(1))

KAFB proposes to close the units by one of two methods:

Clean Closure

• Removal or treatment of contaminated materials as required to attain clean
closure. This includes decontamination of related equipment.

Landfill Closure

• Leaving contaminated material in place with related equipment to remain as a
landfill closure. This includes cover and capping of the unit with a post-closure

monitoring plan and poss_le treatment for contaminates if warranted.

For Both Types of Closures

• KAFB may, if feasible, remove sludges from the units.

14



THE FOLLOWING SECTIONS ARE ADDRESSED IN THE CORRESPONDING SECTIONS
OF THE BASE-WIDE CLOSURE PLAN.

7.3 SURVEYING (265.116)

7.4 NOTICE TO LOCAL LAND AUTHORITY (265.119 (a))

7.5 NOTICE IN DEED OF PROPERTY (265.119 (b)(1))

7.6 CERTIFICATION OF CLOSURE (265.115)

7.7 POST-CLOSURE PERMIT (265.117)

7.8 AMENDMENT OF THIS PLAN (265.112 (c))

This plan may bc amended as necessary according to provisions outlined in 40CFR 265.112.

7.9 NOTIFICATION (265.112 (d))

7.10 TIME ALLOWED FOR CLOSURE (265.113)

15
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8.0 POST-CLOSURE CARE PlAN FOR LANDFILL CLOSURE (IF REQUIRED)

8.1 FACILITY CONTACT

8.2 GROUND WATER MONITORING (265.90)

8.3 SAMPLING AND ANALYSIS (265.92)

8.4 EMERGENCY RESPONSE (265.56)

8.5 FINANCIALREOUIREMENTS(265.14o(c))
8.6 PERSONNEL TRAINING (265.16)

16
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9.0 SECURITY (265.14)

Access to all parts of KAFB is controlled by security personnel. Unauthorized persons will not

be allowed into the work area during closure and access to the site will be restricted.
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APPENDIX A

ANALYTICAL RESULTS



SEWER SAMPLING AT KAFB

ENVIRONMENTALCONTROLTECHNOLOGYCORPORATION(ENCOTEC)
3985 Research Park Drive * Ann Arbor, HI 48108

313 / 761-1389

ORGANIC ANALYSIS DATA REPORT
(1)

PROJECT NAME: SANDIA
PROJECT NUMBER: 76100
METHOD: 625
REPORT DATE: 08/24/89

ENCOTEC NUMBER: 34485 U = Analyte not detected
SAMPLE: SNLA 000351 B = Analyte present in
SAMPLE DATE: 06/22/89 method blank
DATE RECEIVED: 06/23/89 J = Analyte present below
DATE ANALYZED: 08/24/89 detection limit
DATE EXTRACTED: 08/09/89

LEVEL: LOW DILUTION FACTOR: I

HAZARDOUSSUBSTANCELIST DETECTION
BASE/NEUTRALEXTRACTABLES CAS# UNIT_ CONC. LIMITS

Acenaphthene 83-32-9 mg/L U 0.010
Acenaphthylene 208-96-8 mg/L U 0,010
Anthracene 120-12-7 mg/L U 0.010
Benzo(a) anthracene 56-55-3 mg/L U 0.010
Benzo(b) fluoranthene 205-99-2 mg/L U 0.010
Benzo(k) fluoranthene 207-08-9 mg/L U 0.010

Benzo(g,h,i) perylene 191-24-2 mg/L U 0.010
Benzo(a) pyrene 50-32-8 mg/L U 0.010
Benzyl alcohol 100-51-6 mg/L O.O02J 0.010
bis(2-Chloroethoxy) methane 111-91-I mg/L U 0.010
bis(2-Chloroethyl) ether 111-44-4 mg/L U 0.010
bis(2-Chloroisopropyl) ether 39638-32-9 mg/L U 0.010
bis(2-Ethylhexyl) phthalate 117-81-7 mg/L O.O04J 0.010
4-Bromophenyl phenyl ether 101-55-3 mg/L U 0.010
Butyl benzyl phthalate 85-68-7 mg/L U 0.010
4-Chloroaniline 106-47-8 mg/L U 0.010

2-Chloronaphthalene 91-58-7 mg/L U 0.010
4-Chlorophenyl phenyl ether 7005-72-3 mg/L U 0.010
Chrysene 218-01-9 mg/L U 0.010
Dibenz(a,h) anthracene 53-70-3 mg/L U 0.010
Dibenzofuran 132-64-9 mg/L U 0.010

1,2-Dichlorobenzene 95-50-I mg/L U 0.010
1,3-Dichlorobenzene 541-73-1 mg/L U 0.010
1,4-Dichlorobenzene 106-46-7 mg/L O.O01J 0.010
3,3'-Dichlorobenzidine 91-94-1 mg/L U 0.020
Diethyl phthalate 84-66-2 mg/L U 0.010
Dimethyl phthalate 131-11-3 mg/L U 0.010
2,4-Dinitrotoluene 121-14-2 mg/L U 0.010
2,6-Dinitrotoluene 606-20-2 mg/L U 0.010
di-n-Butyl phthalate 84-74-2 mg/L O.O01J 0.010
di-n-Octyl phthalate 117-84-0 mg/L O.O01JB 0.010
Fluoranthene 206-44-0 mg/L U 0.010
Fluorene 86-73-7 mg/L U 0.010
Hexachlorobenzene 118-74-I mg/L U 0.010
Hexachlorobutadiene 87-68-3 mg/L U 0.010
Hexachlorocyclopentadiene 77-47-4 mg/L U 0.010

• 016



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION(ENCOTEC)
3985 Research Park Drive * Ann Arbor, MI 48108

313 / 761-1389

ORGANIC ANALYSIS DATA REPORT
(2)

PROJECT NAME: SANDIA

PROJECT NUMBER: 76100
METHOD: 625
REPORT DATE: 08/24/89

ENCOTEC NUMBER: 34485 U = Analyte not detected
SAMPLE: SNLA 000351 B = Analyte present in
SAMPLE DATE: 06/22/89 method blank
DATE RECEIVED: 06/23/89 J = Analyte present below
DATE ANALYZED: 08/24/89 detection limit
DATE EXTRACTED: 08/09/89

LEVEL: LOW DILUTION FACTOR: 1

HAZARDOUS SUBSTANCE LIST DETECTION

_ASE/NEUTRAL EXTRACTABLES CAS# UNITS CONC.

Hexachloroethane 67-72-I mg/L U 0.010
Indeno(1,2,3-cd) pyrene 193-39-5 mg/L U 0.010
Isophorone 78-59-1 mg/L U 0.010
2-Methylnaphthalene 91-57-6 mg/L U 0.010
Naphthalene 91-20-3 mg/L U 0.010
2-Nitroaniline 88-74-4 mg/L U 0.050

_ 3-Nitroaniline 99-09-2 mg/L U 0.0504-Nitroaniline 100-01-6 mg/L U 0.050
Nitrobenzene 98-95-3 mg/L U 0.010

N-Nitroso-di-n-propylamine 621-64-7 mg/L U 0.010
N-Nitrosodiphenylamine (I) 86-30-6 mg/L U 0.010
Phenanthrene 85-01-8 mg/L U 0.010

Pyrene 129-00-0 mg/L U 0.010
1,2,4-Trichlorobenzene 120-82-I mg/L U O.c)lO

DETECTION

ACID EXTRACTABLES CAS# UNITS CONC. LIMITS

Benzoic acid 65-85-0 mg/L U 0.050
4-Chloro-3-methylphenol 59-50-7 mg/L U 0.010
2-Chlorophenol 95-57-8 mg/L U 0.010
2,4-Dichlorophenol 120-83-2 mg/L U 0.010
2,4-Dimethylphenol 105-67-9 mg/L U 0.05c3
4,6-Dinitro-2-methylphenol 534-52-I mg/L U 0.(350
2,4-Dinitrophenol 51-28-5 mg/L U 0.050
2-Methylphenol 95-48-7 mg/L U 0.01c3
4-Methylphenol 106-44-5 mg/L 0.023 0.010
2-Nitrophenol 88-75-5 mg/L U 0.010
4-Nitrophenol 100-02-7 mg/L U 0.050
Pentachlorophenol 87-86-5 mg/L U 0.050
Phenol 108-95-2 mg/L 0.011 0.010
2,4,5-Trichlorophenol 95-95-4 mg/L U 0.010

( 2,4,6-Trichlorophenol 88-06-2 mg/L U 0.010

(I) Compound cannot be separated from Diphenylamine.

Ol?
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ENVIRONMENTALCONTROLTECHNOLOGYCORPORATION(ENCOTEC)
3985 Research Park Drive * Ann Arbor, HI 48108

313 / 761-1389

ORGANIC ANALYSIS DATA REPORT
(1)

PROJECTNAME: SANDIA
PROJECTNUMBER: 76100
METHOD: G24
REPORTDATE: 08/25/89

ENCOTECNUMBER: 34484 U = Analyte not detected
SAMPLE: SNLA 000350 B = Analyte present in
SAMPLEDATE: 06/22/89 method blank
DATE RECEIVED: 06/23/89 J = Analyte present below
DATE ANALYZED: 06/28/89 detection limit

LEVEL: LON DILUTION FACTOR: 1

HAZARDOUSSUBSTANCELIST DETECTION
VOLATILE COMPOUNDS CAS# UNITS CONC. LIHITS

Acetone 67-64-1 mg/L 0.23B 0.010
Benzene 71-43-2 mg/L U 0.005
Bromodichloromethane 75-27-4 mg/L U 0.005
Bromoform 75-25-2 mg/L U 0.005
Bromomethane 74-83-9 mg/L U 0.010
2-Butanone 78-93-3 mg/L U 0,010
Carbon disulfide 75-15-0 mg/L U 0.005

( Carbon tetrachloride 56-23-5 mg/L U 0.005
Chlorobenzene 108-90-7 mg/L U 0,005
Chloroethane 75-00-3 mg/L U 0,010
2-Chloroethyl vinyl ether 110-75-8 mg/L U 0.010
Chloroform 67-66-3 mg/L U 0.005
Chloromethane 74-87-3 mg/L U 0.010
Dibromochloromethane 124-48-1 mg/L U 0.005
1,1-Dichloroethane 75-34-3 mg/L U 0.005
1,2-Dichloroethane 107-06-2 mg/L U 0.005
1,1-Dichloroethene 75-35-4 mg/L U 0.005
1,2-Dichloroethene (Total) 540-59-0 mg/L U 0.005
1,2-Dichloropropane 78-87-5 mg/L U 0.005
cis-1,3-Dichloropropene 10061-01-5 mg/L U 0.005
trans-l,3-Dichloropropene 10061-02-6 mg/L U 0.005
Ethylbenzene 100-41-4 mg/L U 0.005
2-Hexanone 591-78-6 mg/L U 0.010
Methylene chloride 75-09-2 mg/L O.010B 0.005
4-Methyl-2-pentanone 108-10-1 mg/L U 0.010
Styrene 100-42-5 mg/L U 0.005
1,1,2,2-Tetrachloroethane 79-34-5 mg/L U 0.005
Tetrachloroethene 127-18-4 mg/L U 0.005
Toluene 108-88-3 mg/L U 0.005
1,1,1-Trichloroethane 71-55-6 mg/L U 0.005
1,1,2-Trlchloroethane 79-00-5 mg/L U 0.005
Trichloroethene 79-01-6 mg/L U 0.005
Vinyl acetate 108-05-4 mg/L U 0.010

........ Vinyl chloride 75-01-4 mg/L U 0.010
Xylene (Total) 1330-20-7 mg/L U 0.005

002
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LAGOON SAMPLING RESULTS

TESTS BY SGPG: Maximum
Concentration

/.x)eation Contaminant Detected Found (#g/l)

Lagoon 1 Inlet, Phenol 11.0
at Splitter Box Chloroform 0.6

Dibromehloromethane 0.8
1,2-Dichloroethane 6.0
Methylene Chloride 20.5
tram-l,2-Dichloroethane 0.4
Tetrachloroethane 0.9
1,1,1-Trichloroethane (TCA) 9.0
Trichloroethylene 2.6

Lagoon 1 North Methyl Ethyl Ketone 4.9
East Corner Methyl Isobutyl Ketone 6.5

Lagoon 1 North Methylene Chloride 4.7
West Comer TCA 14.6

Trichloroethylene 1.7

Lagoon 1 South Methylene Chloride 4.3
West Comer TCA 14.3

Trichloroethylene 1.7

Lagoon 1 South Methylene Chloride 1.6East Comer

Lagoon 2, Exit Phenol 35.0
4-Methyphenol 57.0
Chloroform 0.6
Methylene Chloride 13.0
TCA 2.4
Trichloroethylene 1.0

Lagoon 2 North Methylene Chloride 0.8West Comer

Lagoon 2 North Methylene Chloride 0.6East Comer

Lagoon 2 South Methylene Chloride 0.8
East Comer TCA 1.0

*All samples taken at the surface.
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TESTS BY USGS:

Concentration

Location Contaminant Detected Found (#g/l)

Lagoon 1, Subsurface 1,1-Dichloroethane 0.47
(1A-SUB) Toluene 1.4

Lead 5800.0 *
Chromium 11000.0 *

Lagoon 1, Subsurface Toluene 1.8
(1C-SUB) Lead 1100.0 *

Mercury 15.0 *
Silver 3300.0 *

Lagoon 1, Sediment Barium 83.0 mg/kg
(1A-SED) Cadium 6.9 mg/kg

Chromium 160.0 mg/kg
Lead 110.0 mg/kg

Mercury 2400.0 ug/kg
Silver 96.0 mg/kg

Lagoon 1, Sediment Barium 67.0 mg/kg
(1C-SED) Cadium 52.0 mg/kg

Chromium 140.0 mg/kg
Lead 70.0 mg/kg
Mercury 850.0 ug/kg
Silver 81.0 mg/kg

Lagoon 2, Sediment Barium 52.0 mg/kg
(2A-SED) Cadium 1.7 mg/kg

Chromium 50.0 mg/kg
Lead 12.0 mg/kg
Mercury 150.0 ug/kg
Silver 25.0 mg/kg
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APPENDIX C

CONTAMINATE LISTING

Contaminates of Concern
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Geoscience Consultants, Ltd. (GCL) is a multidisciplinary firm offering a wide range of environmen- GCLtal, geotechnical and engineering services to clients throughout the United States. GCL is head-
quartered in Albuquerque, New Mexico and has eastern regional offices in the Washington, D.C.
area. The firm's professional staff has expertise in hazardous waste management, hydrogeology,

chemical and civil engineering, permitting and regulatory compliance, and air quali- i
environmental,
ty studies.

For more information, contact:
Geoscience Consultants, Ltd.
500 Copper Avenue, N.W.,Suite 200, Albuquerque, New Mexico 87102,(505)842-0001
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1.0 EXECUTIVE SUMMARY

Kirtland Air Force Base (KAFB), located in southeastern Albuquerque, New Mexico hereby

submits a base-wide close plan including Closure and Post-Closure Care Plan Preliminary

Information for waste-management units located on the facility, in accordance with the New

Mexico Environmental Improvement Division's Compliance Order of (September 1988). The

waste management unit understudy consists of the main golf course pond that may have

received hazardous and non-hazardous wastes from the sewage lagoons on Kirtland Air Force

Base. There is currently no discharge of known hazardous wastes or substances to the unit.

This plan, as well as reference documents, supplements and previous investigations is organized

to address the specific requirements of the 40 CFR Parts 261, 265 and 267 adopted by the

State of New Mexico Hazardous Waste Management Regulations (HWMR-5).

This plan is written specifically as a conceptual closure design for the golf course main pond.

The basewide closure plan contains general information on Kirtland Air Force Base and the

conceptual closure alternatives under consideration.

USGS recently completed soil boring program for KAFB and installed monitor wells around the

golf course main pond. Soil boring logs are available, however, results of the sampling and test

program are not yet completed. This information will be submitted as Appendix A when

available.

KAFB proposes to close the golf course main pond under one of the six conceptual designs

presented. Once data is obtained from the sampling and testing program, one of the six

conceptual designs will be adopted for closure. A report with detailed information on the

closure design will be sent to NMEID as Appendix B.

Sections 2.0 and 3.0 provide descriptions of the waste management facility and location, land

use and physical and hydrogeological conditions at the site. Sections 4.0 and 5.0 describe the

waste disposal practices at the golf course main pond and the results of sampling plans and

contamination investigations. Analytical results are presented in Appendix B. Section 6.0



GCL

details the waste unit closure design, Section 7.0 addresses the various specific regulatory

requirements related to closure and Section 8.0 describes the post closure care plan. This

supplement relys on baseline information provided in the basewide closure plan.

This plan contains specific information when required under the same section numbers and

headings used in the basewide plan.



(n
I11

-I
m

O
Z

o



GCL

2.0 SITE DESCRIPTION (267.33 (a)(3))

2.1 SITE LOCATION AND HISTORY

Kirtland Air Force Base is located in Albuquerque, New Mexico, and is owned and operated by

the United States Air Force. (Figure 2-1)

The Tiieras Arroyo Golf Course is located 3 miles south of the main KAFB East. The site is

located northwest of the Monzano Base area, north of the riding stables and east of the

Pennsylvania Avenue extension. Projecting the location onto the United States Geological

Survey Albuquerque East 7 1/2 minute quadrangle (Figure 2-2) gives a location of SW 1/4, of

NW 1/4, of Section 9, Township 9 N, Range 4 E. Site elevation is 5,350 feet MSL.

Geographic coordinates are 35°1'15" north, 106032'00" west; Universal Transverse Mercator

coordinates are Zone 38, 76,500 meters north and 360,500 meters east. Specifically, the golf

course main pond is located on the northwest side of Tijeras Arroyo Golf Course between

fairway 3 and 4 (Figure 2-3). The golf course lies east of the intersection of Pennsylvania

Avenue and the Eubank extension.

In 1962, the lagoons and golf course pond system were constructed by the Air Force to create

a source of primary treated sewage for irrigation water for the Tijeras golf course. Grey-water

effluent from sewage lagoons was used to reduce the demand on ground water resources which

would have been required for golf course irrigation. The two lagoons are facultative, with no

aeration, and measure 6 feet deep and 7 acres each in surface area. The discharge enters the

gravity flow pipe to the golf course from the surface of the southeast side of the southern

lagoon. During the winter from November to March the lagoons and pond were idle and all

influent was diverted to the City of Albuquerque Publicly Owned Treatment Works (POTW) by

using an upstream diverter valve. From April to October, depending upon the irrigation needs,

40 to 100 percent of the influent was routed to the lagoon and subsequently piped to the

Tijeras Arroyo golf course. There it flowed into the main golf course pond, a 1-acre pond on

the northwest side of the golf course. The influent was diluted with potable fresh water from

the KAFB water distribution system in a ratio of approximately 2/3 waste water 1/3 fresh water.

The golf course ponds last received effluent in October, 1987. The KAFB sewage lagoons have

not been dredged since termination of use. The sludge thickness has been measured and



chemically analyzed. The data is currently being reviewed by the Air Force Occupational

Environmental Health Lab (OEHL) for quality assurance. When available, this data will be

submitted in Appendix B. The lagoon effluent was not disinfected except for chlorine treated

fresh water added at the golf course pond from the Base water system.

Only the main golf course pond was used for irrigation supply to the golf course sprinkler

system. Water in the main pond was pumped to the other four ponds located on the golf

course. The four ponds were filled primarily for aesthetic purposes. Currently only fresh water

from the hase's water distribution system is available to the sprinkler system.

2.2 LAND USE- GENERAL (267.33 (a)(3))

Please see the Base-Wide Closure Plan for general information in this section.

The area around the main pond is currently in use as a golf course. The perimiter of the golf

course is surrounded vacant, undeveloped land with natural vegetation.

2.3 POPULATION DISTRIBUTION AND EXPOSURE

Please see the Base-Wide Closure Plan for general information in this section.

The possibility of human exposure to potentially hazardous materials that may have been

disposed of in the main golf course pond is minimal or non-existent because:

• The perimeter of the main pond and pond area is posted on four sides with
warning signs in both Spanish and English. Contact is restricted by maintaining
the deterrent signs.

• Currently the main pond and ponds do not contain liquid material; only a layer
of dried sludges.

• Levels of contaminates that may exist are of low concentrations.

• Ground water lies at a depth of approximately 325 feet below the land's surface,
and no contaminates are expected to migrate far enough to reach ground water.

4
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3.0 PHYSICAL ENVIRONMENT

Please see the Base-Wide Closure Plan for information in this section.

3.1 CLIMATE AND METEOROLOGY (267.33 (a)(4), 267.31 a(3))

3.2 GEOLOGY AND SOILS (267.33 (a))

Please refer to the Base-Wide Closure Plan for information in this section.

3.2.1 Regional Geology

Please see the Base-Wide Closure Plan for general information on regional geology of KAFB.

3.2.2 Site Geology and Soils - Golf Course Pond (267.31 (a)(5))

The hand auger hole within the pond indicate that the pond is directly underlain by native fill.

The shallow hole penetrated a coarse-grained, poorly graded sand. As borehole information is

available it will be added to this closure plan.

3.3 HYDROGEOLOGY (267.10 (a))

Please refer to the Base-Wide Closure Plan for information in this section.

3.3.1 Site Hydrogeology - Golf Course (267.10 (a)(3))

Limited hydrogeologic information is available on the golf course area. This information will be

developed as part of KAFB Installation Restoration program and will be included when

available as an addition to this plan. Additional information is contained in the installation

restoration program reports Phase I (1981) and Phase II (1985).
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4.0 HAZARDOUS WASTE MANAGEMENT UNITS

4.1 SIZES AND TYPES (267.31)

4.1.1 General

The golf course main pond is the primary waste management unit addressed in this document.

4.1.2 Golf Course Pond and Ponds

The main golf course pond is gravity fed by an effluent line from the south lagoon, as shown in

Figure 4-1. The pond was constructed along the northwestern edge of the Tijeras arroyo golf

course in 1962. The pond was constructed by excavating below the surrounding grade and

installing a plastic liner. The liner was placed to control seepage losses of liquids in the pond.

The integrity of this liner is in question due to holes and lack of seam bonding. A pump house

located on the south side of the pond provided irrigation water to the golf course sprinkler

system. This pump house could also control the addition of freshwater to either the sprinkler

system or the pond. The pumps could also fill the other four ponds located on the golf course.

Only the main pond is used for irrigation supply; the other ponds were filled primarily for

aesthetic purposes.

4.2 HAZARDOUS WASTE CHARACTERISTICS (267.31 (a)(1)), (267.33 (a)(1))

Efforts were taken by SNLA and KAFB to determine sources of contamination found in the

lagoons. The possibility exists that laboratory areas inside of SNLA may have discharged small

quantities of chemicals into the sanitary sewer system that flowed into the sewage lagoons and

was subsequently piped to the main golf course pond. At one time standard practice allowed at

SNLA was to discharge small quantities of laboratory chemicals to the sanitary sewer.

Since contaminants were found at the sewage lagoons which are hydraullically connected to the

main pond, it is considered contaminated due to the "mixture rule".

4.3 WASTE MANAGEMENT PRACTICES

The lagoon and golf course pond system was constructed for irrigation of a recreational golf

course facility. The system was not intended for disposal of hazardous waste. Sewage effluent

was used to reduce the requirement of ground water for golf course irrigation. The inadvertent
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addition of contaminants to the system now requires the system be closed to prevent further

environmental contamination. Residence time of liquids in the units will determine sludge

thickness. The extent of contaminate migration depends upon the specific characteristics of the

contaminates and the ability of the units to contain waste liquids, sludges and contaminates.

The levels of solvent contamination indicate that a total of approximately 1.4 gallons of 1,1,1

TCE have been disposed into the lagoons via the sanitary sewer system (calculations by SNLA).

The lagoon and pond system were taken out of service in November, 1987. Since that time,

liquids have evaporated leaving a dry sludge in both the lagoons and pond. A sampling

program to define sludge thickness, and contaminate migration is discussed in Section 5.2.



(n
rll
0
-i
m

0
z

o



GCL

5.0 DOCUMENTED RELEASES

5.1 RELEASE HISTORY

The system was not designed as a surface impoundment for hazardous wastes. However, small

amounts of contaminants have entered the lagoon and pond from on-base sources that are

connected to this system. Both KAFB and SNI_ have assessed waste generators located in

these base areas that may have contributed to the contaminants found in lagoons.

The golf course main pond does have a plastic (standard 6 mil black polyethylene) liner but the

integrity is uncertain. Leakage may be occurring due to holes, seams, tears and improper

installation. Currently, the nature and extent of contaminate migration from the ponds are

unknown, however, preliminary sludge analysis data indicates very low level solvent

contamination and no metals above EP Tox levels. Following quality assurance review, this data

will be provided as Appendix A. Extent of migration will be defined in the step-by-step process

outlined below.

5.2 SAMPLING PROGRAM

Please refer to the basewide closure document for general information on this section. The

main golf course pond was sampled at 4 locations on its perimeter. The locations of the holes

are shown in Borehole Location Map, Figure 5-1.

5.2.1 General Objectives

Are addressed in the Base-Wide Closure Plan.

5.2.2 Sampling Procedures

Please refer to the Base-Wide Closure Plan for specific information in this section.

5.2.3 Sampling of Sludges

Sludges in the main golf course pond have been sampled according to the sampling plan in

Appendix E of the basewide plan. The sampling program will conform to stratified random

sampling techniques with composite samples for testing in accordance with CFR 261 and test

8



methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), specifically Part III,

Chapter 9. Preliminary results are presented in Appendix A.

If sludges are contaminated, the guidelines outlined in the Base-Wide Closure Plan will be

followed for the following four sections.

5.2.4 Sampling of Subsurface Soils

5.2.5 Sampling of Background Soil Conditions

5.2.6 Sampling of Vadose Zone

5.2.7 Sampling of Ground Water

5.2.8 Results

Sampling of sludges was accomplished. Laboratory results will be included in Appendix A in

this Closure Plan. The sampling results will be submitted when they become available from the

USGS.

5.3 ANALYTICAL RESULTS AND PRIORITY TESTING

Initial sampling and testing will address contaminates of concern listed in Appendix C. These

contaminates were identified in previous sampling activity. If contaminates of concern are

identified in surface sludges, they will be used as indicating parameters for tracking contaminate

migration in near surface and deep vadose zone soil samples. Indicating parameters will also be

used to test ground water for contamination migration.

Following testing and removal of contaminates of concern, KAFB will test additional soil

samples to show that any Part 261 Appendix IX constituents that may remain in the unit are

lower than established background sample levels for metals only. Other contaminants that may

remain will be below levels posing a threat to human health and the environment based by

WQCC standards. Application will then be made for clean closure status.

5.4 QUALITY ASSURANCE/QUALITY CONTROL

Please see the Base-Wide Closure Plan for specifics on this section.

9



(n
rn
0
-I
0
Z

o



GCL

FOR SECTIONS 6.0 TO 10.0, PLEASE REFER TO THE BASE-WIDE CLOSURE PLAN FOR
GENERAL INFORMATION IN THE FOLLOWING SECTIONS. SPECIFIC INFORMATION
ON THE GOLF COURSE MAIN POND WILL BE ADDED TO EACH SECTION AS IT
BECOMES AVAILABLE.

6.0 CLOSURE DESIGN

6.1 CLOSURE GOALS (265.112)

Closure design information is included in the Base-Wide Closure Plan.

6.2 CLOSURE ALTERNATIVES (265.112 (b))

Each of the closure method alternatives, and the criteria which would be used to determine

what method would be employed, are discussed in the corresponding section in the Base-Wide

Closure Plan. KAFB anticipates that alternative 2, clean closure by removal of contaminated

materials, is the most likely closure alternative for the main golf course pond. Specific closure

design methods will be discussed in Appendix B when available.

6.3 CLEAN CLOSURE METHODS

6.3.1 Site Preparation (265.112 (b)(4))

Please see the Base-Wide Closure Plan for this information.

6.3.2 Removal and Disposal of All Inventory (265.228 (a)(1))

At the present time, all standing liquids have evaporated from the units, and bottom sludges are

slightly moist to dry. If the sludge is found to contain contaminants in excess of those

concentrations listed in Section 6.2.2 of the Basewide Closure Plan, the sludge layer will be

removed, placed in a hazardous waste soil hauler, and taken to a disposal facility where it will

be disposed of as hazardous waste. If the sludge does not contain contaminants in excess

concentrations, it will be removed.

6.3.3 Record Keeping

Refer to Base-Wide Plan

10



6.4 HEALTH AND SAFETY DURING CLOSURE (265.16)

All personnel entering the construction site will be required to observe health and safety

procedures as required by OSHA and KAFB.

6.5 COST ESTIMATE (264.142, 265.142)

The total depth and volume of material to be removed has not been determined, therefore a

firm cost estimate cannot be provided at this time. Included for general information is a list of

items that will impact the costs of closure for each unit.

Clean Closure

• Excavation and removal of sludges

• Transport and disposal of sludges

• Excavation and removal of soils

• Transport and disposal of soils

• Disposal site costs

• Modified decontamination of structures, equipment and piping

as required

• Site fill and regrading

Landfill Closure

• Excavation and removal of sludges

• Transport and disposal of sludges

• Excavation and removal of soils

• Transport and disposal of soils

• Dismantling of piping and valve works

• Removal of concrete structures

• Transport and disposal of piping and equipment

• Disposal site costs

11
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• Site fill and regrading

• Monitor well installation and monitoring

• Final cover and cap, erosion protection

• Surface grading

• Re-vegetation over final soil cover

For Landfill Closure With Treatment Include:

• On-site treatment and stabilization methods (umpecified)

• Ground water remediation (if required)

The above costs will vary depending on thickness of contaminated materials. In addition, costs

will vary with haul distance, ultimate disposal facility and method

6.6 EQUIPMENT DECONTAMINATION (264.114)(265.112 (b)(4)) and (265.114)

This section is discussed in the Base-Wide Closure Plan

12
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7.0 REGULATORY REQUIREMENTS

7.1 FACILITY CONDITIONS (265.112 (3))

7.1.1 Maximum Amount of Inventory (265.112 (b)(3))

7.1.2 Inventory of Auxiliary Equipment (265.112 (b)(4))

7.1.3 Schedule For Final Closure (265.112 (b)(6))

7.2 REMOVAL AND DISPOSAL OF INVENTORY (265.228 (a)(1))

KAFB proposes to close the units by one of two methods:

Clean Closure

• Removal or treatment of contaminated materials as required to attain clean
closure. This includes decontamination of related equipment.

• If the sludge is hazardous it will be removed and treated as a hazardous waste.

• If the sludge is non-hazardous it will be removed and sent to a landfill.

Landfill Closure

• Leaving contaminated material in place with related equipment to remain as a

landfill closure. This includes cover and capping of the unit with a post-closure
monitoring plan and possible treatment for contaminates if warranted.

For Both Types of Closures

• KAFB may, if feasible, remove sludges from the units.

13



THE FOLLOWING SECTIONS ARE ADDRESSED IN THE CORRESPONDING SECTIONS
OF THE BASE-WIDE CLOSURE PLAN.

7.3 SURVEYING (265.116)

7.4 NOTICE TO LOCAL LAND AUTHORITY (265.119 (a))

7.5 NOTICE IN DEED OF PROPERTY (265.119 (b)(1))

7.6 CERTIFICATION OF CLOSURE (265.115)

7.7 POST-CLOSURE PERMIT (265.117)

7.8 AMMENDMENT OF PLAN (265.112 (c))

This plan may be ammended as necessary according to the provisions outlined in 40 CFR

265.112.

7.9 NOTIFICATION 265.112 (d))

7.10 TIME ALLOWED FOR CLOSURE (265.113)

14
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8.0 POST-CLOSURE CARE PLAN FOR LANDFILL CLOSURE (IF REQUIRED)

8.1 FACILITY CONTACT

8.2 GROUND WATER MONITORING

8.3 SAMPLING AND ANALYSIS (265.92)

8.4 EMERGENCY RESPONSE (265.56)

8.5 FINANCIAL REQUIREMENTS (265.140(c))

8.6 PERSONNEL TRAINING (265.16)
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9.0 SECURITY (265.14)

Access to all parts of KAFB is controlled by United States Air Force security personnel. No

unauthorized personnel will be allowed into the work area during closure, and a_ to the site

will be restricted.

16
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10.0 REFERENCES
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FIGURE 2-2

SITE TOPOGRAPHY MAP
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APPENDIX A

ANALYTICAL RESULTS

(Reserved)

Preliminary information follows this page.
Additional information to be provided.



GOLF COURSE SAMPLING RESULTS

TESTS BY USGS

Concentration

Location Contaminant Detected Found (#g/l)

Golf Course Pond Barium 52.0 mg/kg

Cadium 0.6 mg/kg

Chromium 16.0 mg/kg

Lead 7.0 mg/kg

Mercury 50.0 ug/kg

Silver 5.2 mg/kg

Sample results exceed Albuquerque's "Sewer Use and Wastewater Control Ordinance "Maximum

Allowable Concentration.

TESTS BY SGPG

Maximum
Concentration

Location Contaminant Detected Found (#g/l)

Golf Course Pond Phenol 4.6

Chloroform 0.4

Methylene Chloride 1.8

TCA 0.9

* All samples taken at the surface.
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APPENDIX B

SPECIFIC CLOSURE DESIGN INFORMATION

(Reserved)
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APPENDIX C

CONTAMINATE LISTING

Contaminates of Concern

(Reserved)



Geoscience Consultants, Ltd. (GCL) is a multidisciplinary firm offering a wide range of environmen- GCLtal, geotechnical and engineering services to clients throughout the United States. GCL is head-
quartered in Albuquerque, New Mexico and has eastern regional offices in the Washington, D.C.
area. The firm's professional staff has expertise in hazardous waste management, hydrogeology,

environmental, chemical and civil engineering, permitting and regulatory compliance, and air quali- : i i
ty studies.

For more information, contact:
Geoscience Consultants, Ltd.
500 Copper Avenue, N.W.,Suite 200, Albuquerque, New Mexico 87102,(505)842-0001
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1.0 EXECUTIVE SUMMARY

Kirtland Air Force Base (KAFB), located in southeastern Albuquerque, New Mexico hereby

submits a base-wide close plan including closure and post-closure care plan preliminary

information for waste-management units located on the facility, in accordance with the New

Mexico Environmental Improvement Division's Compliance Order of (September 1988). The

waste management unit under study consists of the Tijeras Arroyo Golf Course that may have

received hazardous and non-hazardous wastes from the main golf course pond on Kirtland Air

Force Base. There is currently no discharge of known hazardous wastes or substances to the

units.

This plan, as well as the Basewide Closure Plan, reference documents and previous

investigations is organized to address the specific requirements of the 40 CFR Parts 261, 265

and 267 adopted by the State of New Mexico Hazardous Waste Management Regulations

(HWMR-5).

This plan is written specifically as a conceptual closure design for the golf course. The

basewide closure plan contains general information on Kirtland Air Force Base and the

conceptual closure alternatives under consideration.

Once data is obtained from the sample and testing program, this information will appear in

Appendix A. A closure report with detailed specifications on the method selected will be

submitted to NMEID as Appendix B. KAFB proposes to close the unit under one of the six

conceptual designs presented. KAFB anticipates closure of the golf course under Alternative 1,

no contamination and no action required for closure.

In accordance with the Installation Restoration Program Work Plan, KAFB has conducted a

soil sampling program to assess the nature and extent of possible soil contamination at the golf

course. Results of this investigation are preliminary and details of the closure design have not

been developed.



Sections 2.0 and 3.0 provide descriptions of the waste management facility and location, land

use and physical and hydrogeological conditions at the site. Sections 4.0 and 5.0 describe the

waste disposal practices at the golf course and the results of (or proposed) sampling plans and

contamination investigations. Analytical results are presented in Appendix A. Section 6.0

provides general details of the closure design with detailed closure information in Appendix B.

Section 7.0 addresses the various specific regulatory requirements related to closure and Section

8.0 describes the post closure care plan.

This supplement relies on general information included in a Basewide Closure Plan document.

Specific information is contained in this supplement for the golf course closure under the same

section numbers and headings.
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2.0 SITE DESCRIPTION

2.1 LOCATION AND SITE HISTORY (265.280 (b)(3))

Kirtland Air Force Base is located in Albuquerque, New Mexico, and is owned and operated by

the United States Air Force (Figure 2-1).

The Tijeras Arroyo Golf Course is located 3 miles south of the KAFB Headquarters. The site

is located northwest of the Manzano Base area, north of the riding stables and east of the

Pennsylvania Avenue extension. Projecting the location onto the United States Geological

Survey Albuquerque East 7 1/2 minute quadrangle (Figure 2-2) gives a location of SW 1/4, of

NW 1/4, of Section 9, Township 9 N, Range 4 E. Site elevation is 5,350 feet MSL.

Geographic cxx)rdinates are 35°1'15" north, 106o32'00" west; Universal Transverse Mercator

coordinates are Zone 38, 76,500 meters north and 360,500 meters east. Specifically, the golf

course is located east of the intersection at Pennsylvania and the Eubank extension.

(Figure 2-2).

The golf course was constructed in 1962 by the Air Force as a recreational facility.

2.2 LAND USE- GENERAL (265.280 (b)(3))

2.3 POPULATION DISTRIBUTION AND EXPOSURE

The possibility of human exposure to potentially hazardous materials that may have been

disposed of at the golf course is minimal or non-existent because:

• The perimeter of each pond is posted on four sides with warning signs in both

Spanish and English. Contact is restricted by maintaining the deterrent signs.

• Currently the ponds do not contain liquid material; only a thin layer of dried
sludge.

• Ground water lies at a depth of approximately 475 feet below the land's surface,
and no contaminates are expected to migrate far enough to reach ground water.

• Irrigation of the golf course was done at night or during periods when golfers

were not using the facility.

• The distance to the nearest water supply well is approximately 2 miles.

• Soil sampling at the golf course indicates no contamination exists.
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3.0 PItYSICAI, ENVIRONMENT

3.1 CLIMATE AND METEOROLOGY (265.280 (b)(4))

(See Basewide Closure Plan)

3.2 GEOLOGY AND SOILS (265.280 (b)(5))

(See Basewide Closure Plan)

3.2.1 Regional Geology

(See Basewide Closure Plan)

3.2.2 General Geology and Soils

Wink Series soils consist of Wink fine sandy loam, and the Wink-Embudo complex. Wink

Series soils are deep, well drained soils that form in old unconsolidated alluvium modified by

wind on pediment surfaces. Permeabilities range from 2.0 to 6.0 inches per hour (U.S. Soil

Conservation Service, 1977). Runoff is medium in the Wink fine sandy loam, water erosion is

slight to moderate and hazard of soil blowing is moderate. Potential for flooding and poor

compaction exists in soils of the Wink-Embudo complex.

3.2.3 Site Gex_logy and Soils

(See Basewide Closure Plan)

3.3 HYDROGEOLOGY

(See Basewide Closure Plan)

3.3.1 Regional Hydrogeology

(see Basewide Closure Plan)

3.3.2 Site Hydrogeology - Golf Course

This information will be developed as part of KAFB site characterization program on the main

golf course pond.
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4.0 HAZARDOUS WASTE MANAGEMENT UNITS

4.1 SIZES AND TYPES

4.1.1 General

The golf course is the waste management unit addressed in this document. This includes the

decorative ponds fairways, greens, tees and sand bunkers.

4.1.2 Decorative Ponds

The four decorative ponds were constructed by excavating below the surrounding grade and

installing a plastic liner. Liners were placed in the ponds to control seepage losses of liquids.

The integrity of the liners are in question due to holes and lack of seam bonding.

A pump house located on the south side of the main pond provides irrigation water to the golf

course sprinkler irrigation system. This pump house controls the addition of freshwater to

either the sprinkler system or the main pond. The pumps could fill the other four ponds from

the main pond. Only the main pond was used for irrigation supply; the decorative ponds are

filled primarily for aesthetic pu_. Sampling of the thin layer of sludge in the golf course

ponds will be conducted and presented in Appendix A.

This plan covers closure of the golf course and four decorative ponds. Please refer to the

specific supplement #2 for closure information on the main pond.

4.1.3 Golf Course

(See Basewide Closure Plan)

Liquid from the main pond was used to irrigate the golf course. Soil sampling of the golf

course indicates no contamination. This information is presented in Appendix A.

4.2 HAZARDOUS WASTE CHARACTERISTICS (265.280 (b)(1))

The liquid applied to the golf course originated from the sewage lagoons and was pumped from

the main golf course pond. Information on contaminates in the main pond is discussed in

Supplement #2. The amount pumped onto the golf course is unknown but was applied for a

period of 25 years during the summer months.
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4.3 WASTE MANAGEMENT PRACTICES

The lagoon and golf course pond system was constructed for irrigation of a recreational golf

course facility. The system was not intended for disposal of hazardous waste. Sewage effluent

was used to reduce the requirementof ground water for golf course irrigation. The inadvertent

addition of contaminants to the system now requires the golf course to undergo a closure plan

to mitigate further possible environmentalcontamination.
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5.0 DOCUMENTED RELEASES

5.1 RELEASE HISTORY

The golf course was not designed as a land treatment unit for hazardous wastes. Small amounts

of contaminants may have entered the main pond from the sewage lagoons. KAFB and SNLA

assessed generators located on the base that may have contributed to contaminants found in the

lagoons. Through effective waste management procedures this practice has been stopped. Use

of the lagoons and all ponds have been curtailed and liquids have evaporated.

The golf course ponds do have a plastic (standard 6 mil black polyethylene) liner but the

integrity is uncertain. Leakage may have occurred due to holes, seams, tears and improper

installation. Currently, the nature and extent of contaminate migration from the golf course is

unknown. When available, lab analysis data will be provided as Appendix A. Extent of

migration will be defined in the step-by-step process outlined below.

5.2 SAMPLING PROGRAM (265.273(a)(G))

5.2.1 Objectives

To determine the nature and extent of potential contamination, a sampling program for the golf

course has been completed and is shown in Appendix A. Sampling locations are shown on

Figure 5-1. Additional sampling is planned for the decorative ponds this information will be

added to Appendix A. Chemical analyses of samples collected from the units will be conducted.

Results will be presented in Appendix A. The sampling program is designed in order to define

the following:

• Evaluate waste characteristics of sludges and near-surface soils.

• The lateral and vertical extent of vadose zone contamination in the vicinity of

the golf course.

• The level of contaminates that may exist in the soil.

• The nature and concentrations of hazardous constituents.

• The possibility of contaminates affecting ground water.
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5.2.2 Sampling Procedures

(See Basewide Closure Plan)

5.2.2.1 Sampling of Golf Course

Surface roils at the golf course were sampled. Preliminary results will be presented in

Appendix A when available.

5.2.2.2 Sampling of Decorative Ponds

Currently the decorative ponds do not contain any liquid. A sampling program will be

conducted as required by the February 1990 Compliance Agreement. These results when

available will be presented in Appendix A.

5.2.3 Sampling of Sludges

Please see Basewide Closure Plan for specific information on the following sections.

5.2.4 Sampling of Subsurface Soils

5.2.5 Sampling of Background Soil Conditions

5.2.6 Sampling of Vadose Zone (If Required)

5.2.7 Sampling of Ground Water

5.2.8 Results

Results will appear in Appendix A.

5.3 ANALYTICAL RESULTS AND PRIORITY TESTING

5.4 QUALITY ASSURANCE/QUALITY CONTROL



6.0 CLOSURE DESIGN (265.280)

(For specific information in the following sections 6.0-10.0 please refer to the Basewide Closure

Plan)

6.1 CLOSURE GOALS

6.2 CLOSURE ALTERNATIVES

Please refer to the Basewide Closure Plan decision tree diagram, Figure 6-1, to determine the

effect contamination migration will have on the type of closure alternative used. If closure is

found to be necessary, there are currently six alternatives which would satisfy closure criteria.

Depending upon the relative amounts of contaminate migration one of the alternatives

discussed in the Basewide Plan can be used for closure of the units.

Based on currently available information KAFB anticipates limited, if any, contamination and

that clean closure under alternative 1 will be suitable for closure of the golf course. This is

clean closure with no contamination will enable the golf course to be put back into service.

Specific closure design methods will be discussed in Appendix B when available.

For information on the following sections please see the Basewide Closure Plan.

6.2.1 Clean Closure

6.2.2 Clean Closure Goals

6.2.3 Closure as a Landfill

6.3 CLEAN CLOSURE METHODS

6.3.1 Site Preparation

6.3.2 Removal and Disposal of All Inventory (265.112 (b)(4))

6.3.3 Record Keeping

6.4 HEALTH AND SAFETY DURING CLOSURE (265.16)

6.5 COST ESTIMATE (265.142)

6.6 EQUIPMENT DECONTAMINATION (265.112 (b)(4) & 265.114)

9
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7.0 REGULATORY REQUIREMENTS

7.1 FACILITY CONDITIONS

7.1.1 Maximum Amount of Inventory (265.112 (b)(3))

7.1.2 Inventory of Auxiliary Equipment (265.112 (b)(4))

7.1.3 Schedule For Final Closure (265.112 (b)(6))

7.2 REMOVAL AND DISPOSAL OF INVENTORY

7.3 SURVEYING (265.116)

7.4 NOTICE TO LOCAL LAND AUTHORITY (265.119 (a))

7.5 NOTICE IN DEED OF PROPERTY (265.119 (b)(1))

7.6 CERTIFICATION OF CLOSURE (265.115)

7.7 POST-CLOSURE PERMIT (265.117)

7.8 AMENDMENT OF PLAN (265.112 (c))

This plan may be amended as necessary according to the provisions outlined in 40 CFR

265.112.

7.9 NOTIFICATION (265.112 (d))

7.10 TIME ALLOWED FOR CLOSURE (265.113)

10



8.0 POST-CLOSURE CARE PLAN FOR LANDFILL CLOSURE (IF REQUIRED)

8.1 FACILITY CONTACT

8.2 GROUND WATER MONITORING

8.3 SAMPLING AND ANALYSIS (265.92)

8.4 EMERGENCY RESPONSE

8.5 FINANCIAL REQUIREMENTS (265.140 (c))

8.6 PERSONNEL TRAINING (265.16)

11
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9.0 SECURITY (265.14)

Access to all parts of KAFB is controlled by United States Air Force security personnel. No

unauthorized personnel will be allowed into the work area during closure, and access to the site

will be restricted.

12
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10.0 REFERENCES

04(_GOLFCSCL.DOC

13
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FIGURE 2-2
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ANALYTICAL RESULTS
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'.;epta:m6 is, lUaa

Col. Peter Warn

1606 A BW/RI.IX
F:JL'tland Air Force Base

Albuquerque, NM 87117

Dear Colonel Warn:

The golf course at Kirtland Air Force Base (KAFB) was identified
as a hazardous waste treatment area in November 1987 due to the

ti'._e of irrigation water there which originated from KAFB' s

._ewage lagoons. The sewage lagoons were found to contain both
] , ], I Trichloromethane (TCA) and dichloromethane by EID's

Scientific Laboratory Division in June 1987. Sludge samples from

the lagoons also contained high levels of toxic metals, chromium

being present in the highest-'concentration. Chromium was also

£ovn,] in sludge samples taken from the golf course pond.

[dID has suggested that KAFB undertake sampling and ma_:e

arrangements for chemical analyses of soil at the golf course to

determine the concentration of hazardous wastes there. EID. has

determined that the most appropriate sampling method, as a

minimum, is as follows. KAFB shguld collect a 6 inch core sample

of the soil not more than one foot from. one sprinkler emitter

from each fairway (18 samples) and the driving range (I sample).

The sprinkler emitter chosen should be that emitter at the lowest

elevation on the fairway or on the driving range. A background

sample should be taken from a similarly irrigated location which

has never had sewage lagoon or golf course pond water applied to
it.

These 20 samples should be tested according to the SW-846 methods
for TCA, dichloromethane, and total chromium.

If you have any questions, please contact Hr. Bruce Swanton at
82.7-2935.

Sincerely,

. ,. .

• "-' iT\, ,'.. _'T,,'-t '-- "it

I_o'/,I Ilamilton
l'rogYam Hanager
llnznYdous Waste [:ecti0n

13ii/l_._;/bs

I I II i,_i ' I1"1'1 IIIll it,Ill ¢! I_'I'I I I'l'lill



LABORATORY ANALYSIS REPORT AND KECOKD l_Tm i _ DEC 1888 iI i

Brooks Air Force Base :!
_'-_L_ ZDg_TXTY - DATK _ECKZV_D I

, [L November 29, 198[ _i

_ fOR

ZHALL AF-4525

B,,. ,uub.,: GT880550 GT880551 GT880552 GT880553
oc.L ,..b.r: 73199 73200 73201 73202 ;

r lyt,[s) _ !

;ethylene Chloride ND* ND* ND* ND* i

L,I-Trichloroethane ND* ND* ND* ND* _ i

i

J

l

I

Results inug/gram

*ND . None Detected. Less than the Limit of Detection.

V-ace = Present, but quantity less than Limit of Quantitation. _ I

PU£STZNG AGENCY (Mailing Addresn)

USAF Hospital/SGPB Date(s) Analyzed by DataChem _ .X/d/

r_rtland AFB NH 87117-5300 Date Reported by DataChem:_,_.-. _ /_5'
' Date Analyzed by DataChem:wecember 05, 1988 _-..'c,-_- l

i
t -J !
AFSC Form 3511, DEC 85 _rrL_cEs AJ_D fORM 641, SC? 82, _llCll IS OBSOL£T_. Part I of 6

Page 1 of 6

!L



LABORATORY ANALYSIS REPORT AND RECORD I bXTE ,, ,- :^_ II : D-C

": lrRoM:
Brooks Air Force Base

-'J_PLt IDERTITT - DATK RECE]r. VED

DIL November 29f 198[
.-.,,.R P L i FROM

t/o,r-p
;._i FOR

C/HALL AF-4525

_._. ,,u.b.r: GT880554 GT880555 GT880556 GT880557
O=,,i- l_uiblt: 73203 73204 73205 73206

',,llyte ( s )

Methylene Chloride ND* ND* ND* ND* "
,1, l-Tr ichloroe thane ND* ND* ND* ND* -. i

4

/

i

I

Results in ug/gram

*ND = None Detected. Less than the Limit of Detection.

Trace = Present, but quantity less than Limit o£ Quantitation.

KQUESTZRG AG£RCT (Miilin 9 Address}

USAF IlospJtal/SGPB Date(s) Analyzed by DataChem m_/z
Kirtland AFB, NH 87117-5300 Date Reported by DataChem:_¢,_,,_ _ //TY

Date Analyzed by DataChem: December 05, 1988

.%o:.i . •"
&,o-

". "r ' m" |"

AFSC Form 3511, DEC 85 .|:PLAC,:S J_J_D IOIN 141. ,,:l,.p 820 WllICII IS ODSOL[Tr. Plit" 2 of" 6
Pile 2 0£



• • ...

I_0RATORT ANALYSIS REPORT AND RECORD EIDk_I nFr

, , [Brooks Air Fo[ce Base
_'PLE XDKHTXTT - [ DATE RwCEXVrD

; IL INovember 29, 198_rLc TIo_

I
r'-T FOR

; /HALL AF-4 525

.....u.6.r: GT880558 GT880559 GT880560 GT880561
OEHL _umb%r: 73207 73208 73209 73210

• lyre(s)

_ethylene Chloride ND* ND* ND* ND*

[ l,l-T[ichloroethane ND* ND* ND* ND* "

Results in ug/gram

-ND = None Detected. Less than the Limit of Detection.

Trace = Present, but quantity less than Limit of Ouantitation. •

_U_$TZ_G AG_CT |Bailin_ Address)

USAF Bospital/SGPB Date(s) Analyzed by DataChem

Kirtland AFB, NM 87117-5300 Date Reported by DataChem: 2_ _ //'/Y_
Date Analyzed by DataChem: December 05, 1988

.s
• /

i

AFSC Form 3511, DEC 85 ntrLACC$ A_D rOR_ 641, SKP 82. WI, ZCH IS OnSOLrTE. Ps,t 3 of 6
Psg* 3 of 6



LABORATORY ANALYSIS REPORT AND RECORD bx_ _ 2 [l[['. ]0e_

: I IrXOM :
Brooks Air Force Base

PL,,' zD,,'.'r*'r. - DA-r= _=czzvcD

[L November 29 I 198[

..PL= r,,o,_ _0' _'_¢/a "---
I" FoR

/HALL AF-4525

......=b.r: GT880562 GT880563 GT880564 GT880565
OEllt, .umber: 73211 73212 73213 73214

,,.lyre(=}

"_thylene Chloride ND* ND* ND* ND*
i, l-Trichloroethane ND* ND* ND* ND* _ +

s

o=.,-

Uesults _n ug/gram +
i

*ND = None Detected. Less than the Limit of Detection.

-race = Present, but quantity less than Limit of Ouantitation. * !

;QUESTImG AGKRCT |Mliling Address}

USAF Bospital/SGPB Date(s) Analyzed by DataChem /
qirtland AFB, NH 87117-5300 Date Reported by DataChem:i_...__ _ /'/7"2_

Date Analyzed by DataChem: December _5, 1988

t
j

_<°/_ _ . "_._

P. rt 41 o1[ 5

_FSC Form 3511, DEC 85 IRI:PL._.CES _JqD f'OIRM 641, SEP $2, WIIICll IS OOSOLETE. Pige 4 ot 6



LABORATORY ANALYSIS REPORT AND RECORD ibATmI '.' [:r" "=:.:l
7.. I rmo_ •

IBrooks Air Force Base
; PLE ID[_TXT_ - PAT{ l_[CEZYgD

; IL November 29, 198[
_A2_r LZ FROM

T FOR

] /HALL AF-4525

,... ,..b.r: GT880566 GT880567 GT880568 GT880569

oz,,L ,..b.r: 73215 73216 73217 73218

,_.-lyt- {, }

_thylene Chloride ND* ND* ND* ND*

l l.l-Trichloroethane ND* ND* ND* ND* _

J

Results th ug/gram

*hi) = None Detected. Less than the Limit of Detection.

Trace = P_esent, but quantity less than Limit of Ouantitation. ,

)UKSTING AGENCT {Mailing Address}

USAF Bospital/SGPB Date(s) Analyzed by DataChem // '

_irtland AFB NH 87117-5300 Date Reportedby DataChem:_.,¢.,,,_._Y //7/
' Date Analyzed by DataChem: December 05J 1988

AFSC Form 3511, DEC 85 _PL_CES _ ronM 641, szr 82, _Ixc. zs OnSOL_TE. r.rt 5 ot 6
Pag, S o£ &



EABORATORY ANALYSIS REPORT AND RECORD *Ib_rCI z DEC1988
!

; ." j PgOM:

" [Br°°ks Air Force Base
['_PLE IDKNTITY DATK RECEXVZD

: )IL November 29, 198[
_..,._IPLE rgOM ' "

ST rol_

! :/HALL AF-4525 '

R°.. ,u.b.r:*Limit of
or,.-,u.b.r: Detection

alTt. e(a)

Methylene Chloride 0.2

.1. l-Tr ichloroethane 0.2 -,,

e

.°

.i

J Resul.ts in ug/gram .L
f

*_ = None Detected. Less than the Limit of Detection. iiTrace = _resent, but quantity less than Limit o£ Ouantitation. • ;;

_Qu_sT:.o AOE,CT _oilin9 Aad..._) Date(s) Analyzed by DataChem Ii_'
] USAF BospitallSGPB ____J :Kirtland APB, NM 87117-5300 Date Reported by DataChem: D_ _ /f')'7" i

Date Analyzed by DataChem: December 05, 1988 l

I " I

P.rt 6 of 6

AFSCForm3511. DEC85 _cPLxcrs _DroR_641. SrPa2. mlIC, ISO_SOLCTC. r,9,6o(6



I LABORATO_ ANALYSIS REPORT AND RECO; I DATE q._-/s_N,J_L_
:I I

I.SAMPLE IDENTITY : I FROM : USZ_FOEHLISA

C"_ff" ___._C-_U(_ t BROOKSAFt, 1,X7aaZS-SSO_
I I

I METALS ANALYSIS .(UNIIS = C_ ) o

'...... ------x---  Tg?

t-.J"') .. "3 ..._"_°"_°" _/20 \ c_.,___',_-u ( ,2_0 _'2.__j__
If'on

Y,anoanese

Nickel

Z_nc

Copper

Cadt_iu_ ,

.I

Lead
i

Silver

Antimony

Tin _-
I

Mercury I -
I

Ai u nir, ut_ I
I

Berylliun I

Cob_l't

Molybdenu_

$,_,, f,.,.

1"i Ian in u_ IS.#,...:'u'"/'.?ZL;'DZD BY
Ir-r......... I--"
I_'''''l_ .... '; "': .... I'""';'L;.m.

I I

I Chie?_ Hetals Analysis

I

, i

..... L W -- • ......
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LAhORATO_ ANALYSIS REPORT AND RECOE t DATE L_.-_t_x,&_,--'xx_'f !_
"I [....... .___ i

I. SAMPLE IDENTITY: t FROM: US.'_FOEHL/SA ,

DATE RECEIVED: L_No_ S t i OEHL
I

METALS ANALYSIS . (UNITS = II i(,]/_ )
#

..... ;......i_/-___'.......
..... _L)J¢_5__

Iron I

Manoanese

Ni c: ke]

Zinc

Copper

Cadniu_ i

Lead
i

Silver

Antimony

Tin
o"

Mercury

AI uni r,ur,

Bery!liun

Cob_!_

Mo Iybdenur,, i

• q_TfnASTLA_O,qATORY
-- I .......... I ....

I LEO J, JEi_L_0"r., GS-_,

I Chie?_ Me_als Analysis

- I
I v



LABORATORY ANALYSIS REPORT AND RECORD I DAT

SAMPLE IDENTITY: I FROM: USAFOEHLISA

_D_IL _p-_l._ c_'PCx)oF_SE. , _RooKsAFt, TX7BP3S-SSO;

DATE RECEIVED: _...">NO_''._ I OEHL f
f

METALS ANALYSIS (UNITS = //_'l_ )

I "

C,,r0,__ /_ Z.O E ?_.0 .<t?.0 <'ZO _'Z-G
Iron

M.anganese

Nicke!

Zinc

Copper

Cad_ibn

Lead

Silver

An_ir_ony

Tin

Mercury

Alu_inuM

Berylliu_

Coba!_

Molybdenu_
..$

.......... l l

• I _
I L[O J. JERL Jr., gS-l_. "

I Chi_.?, Me_als Analysis,_ %.,_._c , s_io_
•"v I



--Q

LABORATORY ANALYSIS REPORT AND RECORD I DATE

SAMPLE IDENTITY: I FROM: USAFOEHL/SA

- I
METALS ANALYSIS (UNITS = ../ It, )

..... ;, ....... 7--7-._=?.r.

/

_,.,,.o_,io, 4 ?___o <.o.o _____.o .<_c _<?.___c_,__
Iron

Manganese

Nic. kel

Zinc

Copper .-

CadreS. urn ,.

Lead

Siiver

Antimony

Tin

Mercury

Aluminum

Beryllium

Cobalt

Mo l ybdenum

E-, 'r-"--- ,r'r-"-- -, -. -'r [- =-_,¢..
' i" " ' i "-- : "a',',v

--- I- I ---

___G_L _ I LEO J, JEHL Jr,, GS-,2p I Chie?, Metals Analysis
I Section

.... -- ...... l



UNITEDSTATESGOVERNMENT _, "
INSTRUCTIONS

_a_l_ /_C Use rouling syml:x_ls whenever possible. ::'
2- I_Z 0 SENDER: (Originator Ofmessage):

Use briel, informal language.
Conserve space.

"Subject Golf Course Soil Sample ]_esults Forwardorig_nalandonecopy,

RECEIVER (Repliertomessage):

Reply below the message, keep one
copy.returnone copy.

To : 1606 CES/DEEV, Mr_Davidson 16 Feb 88

I DECV
;IGNA!UmEOFOr_JG_'NATO_

]IC,Bioenvironmental Engz
_ I_

MESSAGE

Attached are the Goif Course SoiI Sample Results, All samples were taken

aE a depth of 6" in the vicinity of the first sprinkler head that is fed

from the golf course pond: Also note a control sample was taken away from

the uatering area. Results indicate no problem exist with the soil. We will

conduct more sampl" _,zn o if you feelli't is necessary.

i

REPLY

L

I_ !

t

. .. ; $_,
. f,

i_.rE O_R£m.Y _tu_G SYMIK_

SKT,tu_.TURIE Of: I_£Pt.tEr_ .
From :

|I_LE _ RF.I_.IF.,R

OPltON&LFORtd 27 iRev 74'L)

! 1. RETAINED BY ADDRESSEE GSAFPM_"ll4_CFR110t.,t|
NSN 7540-00-0112.2447

S02T.tOT





i_ DATt

• | LABORATORY ANALYSIS REPORT AND RECORD (Generel) +

TO: " FRO_ !

rooks Air Force Base

I&MPL[ IOLNTITY

.+ II petober 26, 1987
.awP&[ ,mOW ILA'B CONTROL NR

:Irtland AFB FO 13 IT NA
T(ST _0_

_ethodology: EPA 8010

DET

OEH__o. 69733 69734 69735 LIMIT
BASE No. GS8705B8 GS870559 GS870560 +

Bro=odich!cromethane 32101 ND ND ND 0.2

Bromoform 32104 ND ND ND 0.2

Bromomethane 34413 ND ND ND 0.2

Carbon Tetrachloride 32102 ND ND ND 0.2
Chlorobenzene 34301 ND ND ND 0.2

Chloroet_ane 34311 ND ND ND 0.2

2-Chloroethylvinyl ether 34576 ND ND ND 0.2

Chloroform 32106 ND ND ND 0.2

Chloromethane 34418 ND ND ND 0.2

Dibromochloromethane 32105 ND ND ND 0.2

1,2-Dichlorobenzene 34536 ND.." ND ND 0.2

1,3-Dichlorobenzene 34566 ND ND ND 0.2

1,4-Dichl_robenzene 34571 ND ND ND 0.2
Dichlorofluoromethane 3466'8 ND ND ND 0.2

1,1-Dich!croethane 34496 ND ND ND 0.2

1,2-Diehloroethane 3_531 ND ND ND 0.2 i

'1,1-Dichloroethene 34501 ND ND ND 0._
trans-1,2-Dichloroethene 34546 ND ND ND 0.2

.'1,2-Dichloropropane 34541 ND. -"'" ND ND 0.2

i cis-1,3-Dichloropropene 34704 ND ND ND 0.2
trans-1,3-Dichloropropene 34699 ND ND ND 0.2

Methylene Chloride 34423 ND ND ND 0.2

i 1,1,2,2-Tetrachloroethane 34516 ND ND ND 0.2Tetrachloroethylene 34475 ND ND ND 0.2'

1,1,1-Trichloroethane 34506 ND ND ND 0.2

1,1,2-Trichloroethane 34511 ND ND ND 0.2
Trichloroethylene 39180 ND ND ND 0.2 :

Trichlorofluoromethane 34488 ND ND ND 0.2 :

Vinyl Chloride 39175 ND ND ND 0.2

i

Results in micrograms per gram

ND = None Detected. Less than the detection limit

Trace : Fresent, but quantitiy bess than quantitative limit

_[QU[$T ING AG[NCY (.Wl_lln8 Addtell)

_-_5_Q-" _C_[__Q /.__m_ Date Analyzed by UBTL: November 2,1987

-
h -51. o

i
i

sip az 641 REPLACES O[ML FORW ?,PEC ?l, WM,CM IS OBSOLET[.
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LABORATORY ANALYSIS REPORT AND RECORD(GenereH
......... ,_=':cm_cr !_, _QQ_ •

FAO_:

j Air Force Base

_( "ID{ N T IT Y '' /DAT E'" REC lIVID !

"¢41 __ pctober 26, 19S7 "
"PL( ,_Ow _LAB CONTRd_ Wa

[irtland AFB _0 _3 IT NA
_Om

_ethodoloBy: _PA BO_O

DET"

0EHL No. 69733 69734 69735 LIMIT
BAS_ No. GS8705_8 GS870559 GS870560

Bro:odich!cro=ethane 32101 ND ND ND 0.2

Bromoform 32104 ND ND ND 0.2

Bromomethane 34413 ND ND ND 0.2

Carbon Tetraehlorlde 32102 ND ND ND 0.2

Chl6robenzene 34301 ND ND ND 0.2

Chloro_thane 34311 ND ND ND 0.2

2-Chloroethylvlnyl ether 34576 ND ND ND 0.2

Chloroform 32106 ND ND ND 0.2

Chloromethane 34418 ND ND ND 0.2

Dibromochloromethane 32105 ND ND ND 0.2

1,2-Dichlorobenzene 34536 ND ND ND 0.2

1,3-Dichlorobenzene 34566 -_D ND ND 0.2
1,4-Dichlorobenzene 34571 ND ND ND 0.2
Dichlorofluoromethane 3466'8 ND ND ND 0.2

1,1-Dichlcroethane 34496 ND ND ND 0.2

1,2-Dichloroethane 34531 ND ND ND 0.2

,l-Dichloroethene 34501 ND ND ND 0.2

trans-l,2-Dichloroethene 34546 ND ND ND Q.2
ND ND 0.2

1,2-Dichloropropane 3_541 NO ..

cls-1,3-Dichloropropene 34704 ND'" ND ND 0.2

trans-l,3-Dichloropropene 34699 ND ND ND 0.2

Methylene Chloride 34423 ND ND ND 0.2

1,1,2,2-Tetraehloroethane 34516 ND ND ND 0.2
Tetrachloroethylene 34a75 ND ND ND 0.2

1,1,1-Trichloroethane 34506 ND ND ND 0,2
1,1,2-Trichloroethane 34511 ND ND ND 0.2
Trichloroethylene 39180 ND ND ND 0.2

Trichlorofluoromethane 34488 ND ND ND 0.2

Vinyl Chloride 39175 ND ND ND 0.2

'" AMD ' o.u
$(P e2 64} REPLACES OgMt Jronw ?,O(C "/I, WHICH I$ O0$OLtrT It.





LABORATORY ANALYSIS REPORT AND RECORD (General)

!|,o, i i
"ooks Air Force Base ( .. i

• _AMPL( ID(NTI TY F _T_'R[C['|v[D ' I'

:_ "_I pc_ober 26, 19B7
I W_L( _mOw |LA_ CONNR'OL N_

IrtlandAFB l -- F O _3 IT NA

•.ethodology: EPA 8010

DET

JOEHL No. 69733 69734 69735 LIMIT

BASE No. GSBTO5BB GS870559 GS870560
-v

J ^_ - _ e _2101 ND ND ND 0.2Bro_odl .....ro.e.han

Bromoform 32104 ND ND ND 0.2 ,
Bromomethane 34413 ND ND ND 0.2

JCarbon Tetrachloride 32102 ND ND ND 0.2
Chlorobenzene 34301 "ND ND ND 0.2

Chloroethane 34311 ND ND ND 0.2

12-Chloroethylvi6yl ether 34576 ND ND ND 0.2
Chloroform 32106 ND ND ND 0.2

Chloromethane 34418 ND ND ND 0.2

IDibromochloromethane 32105 ND ND ND 0.2 v
1,2-Dichlorobenzene 34536 ND ND ND 0.2

1,3-Dichlorobenzene 34566 NO'" ND ND 0.2
1,4-Diohlorobenzene 34571 ND ND ND 0.2

I Dichlorofluoromethane 3466'8 ND ND ND 0.2

1,l-Dlchlcroethane 34496 ND ND ND 0.2

,2-Dichloroethane 34531 ND ND ND 0.2

,1-Dichloroethene 34501 ND ND ND 0.2

trans-l,2-Dichloroethene 34546 ND ND ND 0._

1,2-Dichloropropane 34541 ND _ ND ND 0.2

cls-1,3-Dichloropropene 34704 ND "" ND ND 0.2

trans-1,3-Dichloropropene 34699 ND ND ND 0.2

Methylene Chloride 34423 ND ND ND 0.2

1,1,2,2-Tetrachloroethane 34516 ND ND ND 0.2
Tetrachloroethylene 34475 ND ND ND 0.2

1,1,1-Trlchloroethane 34506 ND ND ND 0.2.
1,1,2-Trichloroethane 34511 ND ND ND 0.2

Trichloroethylene 39180 ND ND ND 0.2

Trichlorofluoromethane 34488 ND ND ND 0.2

Vinyl Chloride 39175 ND ND ND 0.2

Results in micrograms per grad

ND : _Ione Detected. Less than the detection limit

Trace { Present, but quantitiy less than quantitative limit ,

_(_U[$T ING AG[NCY (.W#,IIn I Addreee)
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m

ENVIRONMENTAL S/_,,.'LING DATA _ "(TRA CE 0 RGA NICS) OE.HLUSE
_. {Ute t_at space .lot m¢ch.,,,cM _ SAM_E r , ; . /.

'' ,4/-'R 19.7

+ nA%f.. 'W_E.R IE '$AMI'_E COLLEC TrD
SAMPLING _IT r DIE$CRIPTIOIN

OAT[ COLLIrCTION II[GAN TIME COLLECTION BEGAN COLLECTION MrTHOO

REPORTS
TO coPY t

5:5
changcdl .._

COPY' z

IAMPL( COLLCCTIr'O BY l.%'_lltlC, G'rod¢, AI"_'CL_ -- _ /_ _ - _ *"_'_AUTOVON

L. W-97E
REASON FOR A_NCIOI_NT (:-COMPLAINT /I_.FOLLOWUPICL[ANUP

: SuBM,SS,ON

BASE SAMPLE NUI%_BER _ OEHL PID
ANALYSES REQUESTED/check oppropriote blocks]

VOLATILE IIALOCARHONS (VOII) (10M60) "rtichlotolluotomt|hanc 3448)< .MIS('I LLANI_OUS

_.._'__ I'R I".SGROUP I'1 d ('h|(.idc 39175 Vt)I.A'I I LUS
Velald¢ Ilalocarhnn ._,:h'cn 1flOI4MIPll I'RIS (;H()UI' ]1

II tomodwhlutomclhan_' 32 II)I X ylc m: M17

$_ornol o_+m 32|04 ML:lhyh:lhyl ketone RIS'

Bromomethane 34413 TRIIIALO._II.TIIANrS (-[IIM) (ll);_6[)) Mt.lhyli,.ohulyl kL.lone 815'

Carbon Tetrachloride 32 IO2 I'RIIS (;ROUI' "l'l T,,lal .ryanic halidcs II}(Plob I

Chlorohentene 34301 r tih=lom_:lhane Potential I I)O1465.q 1

Chloroethane 3431 l Tolal l tihalomclhanes X20M(I L

2 (hlnroelh.ylvinyl eI h,..,t 34576 ""

Chlorolnn'n 32106 VOLATILE A ROMA'I'ICS tV()AI (IllgSni

Chloromelhane 3441/_ I'RI'S (;ROUI' TI

Dihtomochloromethanc 32105 Volatile A romadc Screen I00146 ! t'A

I. 2-dichlotobenzene 34536 Benzene 34030 .MISCI'LLANEOUS

I. 3 -*hchlor.benzene 34566 Chlotobenzene 34301 F XTKACTA BLI'S

I. 4-d=chlor.benzcnc 3457 I I. 2-dichlorobcnzcnc 34536 I'K| S L,R( )k:l' "| 4

Dichlotodtfluorometha nc 34661'1 I. 3-diehlotobcnzcnc 34.$66 I'C B',, ].9:

1, I .dichlotocthan¢ 34496 I. 4-dichlolobenzcnc 34571 I'hthalah: I:,,tcts S_:t,:en 1000069

I, 2 .dlchloroelhan¢ 34531 Elhylbenzcn¢ 34371 his 12-¢lhylhcwI) phlh.datc 39

}, I -d,lchloroelhene 34501 "l'olutn¢ 34{)1I) Ilulyl IIt'n,,yl phlhalale 341

tran$-I. 2-dichloroethene 34.$46 I)i.n-hutyl phlhalal¢ 39

I. 2-dtchlotoptopan¢ 3454 | l)iethyl phthalate J4

tit.|. 3"-dichlotoptopen,: 347(_4 =t I)imeth!,'l phthalale 34

lran_-l. 3-d=chloropropene 34699 Di.n-oclyI phthalat¢ 34

Methylene Chlolide 34423

1. t.2._-tetrachlotocthan¢ 34516

Telrachloroelhylen_ 34475

|, I.I.ttlcb|or.clhant" 3451)6



i i ,

' " /" LABORATORY ANALYSIS REPORT AND RECORD (Genera/) OATe _
"" I_....._-- h _n_ i,__O, FRON, ...........-v- -, :

i Brooks Air Force Base
i SAMPLe IDENTITY DATE RECEIVED

_ii_1_oil October 26, 1987_MPL( FROM LAB CONTROL NR

! Kirtland AFB TO 13 IT NA

i,, Methodology: EPA 8010

! AP/-3728
" DET "

I OEHL No. 69736 69737 LIMIT
BASE No. GS870561 GS870562

I Bromodichloromethane 32101 ND ND 0.2
I Bromoform 32104 ND ND 0.2 "

Bromomethane 34413 ND ND 0.2

i Carbon Tetrachloride 32102 ND ND 0.2i!::Chlorobenzene 34301 ND ND 0.2
Chloroethane 34311 ND ND 0.2

2-Chloroethylvlnyl ether 34576 ND ND 0.2

'Chloroform 32106 ND ND 0.2
Chloromethane 34418 ND ND 0.2

Dibromochloromethane 32105 ND ND 0.2

1,2-Dichlorobenzene 34536 ND ND 0.2

1,3-Dichlorobenzene 34566 N9. ND 0.2

1,4-Dichlorobenzene 34571 _D ND 0.2
Dichlorofluoromethane 34668 ND ND 0.2

i: "1,1-Dichloroethane 34496 ND ND 0.2
1 1,2-Dichloroethane 34531 ND ND 0.2

\ ,1-Dichloroethene 34501 ND ND 0.2
trans-1,2-Dichloroethene 34546 ND ND 0.2

"'1,2-Dichloropropane 34541 ND ND 0.2

"cls-1,3-Dichloropropene 34704 ND ..-._ ND 0.2

trans-1,3-Dichloropropene 34699 ND ND 0.2

Hethylene Chloride 34423 ND ND 0.2

.,1,1,2,2-Tetrachloroethane 34516 ND ND 0.2

Tetrachloroethylene 34475 ND ND 0.2

1,1,1-Trichloroethane 34506 ND ND 0.2.

1,1,2-Trichloroethane 34511 ND ND 0.2

Trlchloroethylene 39180 ND ND 0.2 i
-:Trichlorofluoromethane 34488 ND ND 0.2 i

..iVlnyl Chloride 39175 ND ND 0.2 i

Results in micrograms per gram

ND = None Detected. Less than the detection limit

Trace = Present, but quantitiy less than quantitative limit

REQUEST ING AGENCY (Me,lln 8 Ad_teee)





DAT_

LABORATORY ANALYSIS REPORT AND RECORD(GeneraH

"I'_, FRO_, ............''-"

i Brooks Air Force Base
Sa_PL£ ,O[NT_TY DAT£ R[CEIV_D

Soll , October 26, 1987
• _-%K rAOu LAB CONTROL NR

"/Clrt!and AFB TO 13 IT NA
T(ST FOA

Methodology: EPA 8010 _ ..

DET

OEHL No. 69736 69737 LIMIT

BASE No. GS870561 GS870562

Bromodichloromethane 32101 ND ND 0;2 .

Bromoform 32104 ND ND 0..2 ,_

Bromomethane 34413 ND ND 0.2

Carbon Tetrachloride 32102 ND ND 0.2

Chlorobenzene 34301 .ND ND 0.2 :

Chloroethane 34311 ND. ND 0,2

2-Chlqroethylvlnyl ether 34576 ND ND 0.2 ..
Chloroform 32106 ND ND 0.2
Chloromethane 34418 ND ND 0.2 .,.
Dibromochloromethane 32105 ND ND 0.2 _;.

1,2-Dichlorobenzene 34536 ND ND 0.2

1,3-Dichlorobenzene 34566 ND ND 0.2 "

1,4-Dichlorobenzene 34571 ...ND ND 0.2 ,',,,
Dlchlo=ofluoromethane 34668 ND ND 0.2 >:;

1,1-Dichloroethane 34496 ND ND 0.2 '-
1,2-Dichloroethane 34531 ND ND 0.2 _.

,1-Dichloroethene 34501 ND ND 0.2

-1,2-Dichloroethene 34546 ND ND 0.2

1,2-Dichloropropane 34541 ND ND ,0.2 ..

cls-1,3-Dichloropropene 34704 ND .. ND 0.2

trans-1,3-Diehloropropene 34699 N_" ND 0.2

Methylene Chloride 34423 ND ND 0.2

1,1,2,2-Tetrachloroethane 34516 ND ND 0.2
Tetrachloroethylene 34475 ND ND 0.2

l,l,l-Trichloroethane 34506 ND ND 0.2 ._-
1,1,2-Trichloroethane 34511 ND ND 0.2 ..
Trichloroethylene 39180 ND ND 0.2

Trichlorofluoromethane 34488 ND ND 0.2

Vinyl Chloride 39175 ND ND 0.2

Results in micrograms per gram

ND : None Detected. Less than the detection limit

Trace :.Present, but quantltiy less than quantitative limit

R[_U($TING AG(NCY (_e,lln I Add, eeeJ

Date Analyzed by UBTL: November 2,1987
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APPENDIX B

DETAILS OF CLOSURE DESIGN

(Reserved)
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APPENDIX C

CONTAMINATES OF CONCERN

(Reserved)



Geoscience Consultants, Ltd. (GCL) is a multidisciplinary firm offering a wide range of environmen-
tal, geotechnical and engineering ser¢ices to clients throughout the United States. GCL is head-
quartered in Albuquerque, New Mexico and has eastern regional offices in the Washington, D.C.

area. The firm's professional staff has expertise in hazardous waste management, hydrogeology,
environmental, chemical and civil engineering, permitting and regulatory compliance, and air quali-
ty studies.

GCL

For more information, contact:
Geoscience Consultants, Ltd.
500 Copper Avenue, N.W.,Suite 200, Albuquerque, New Mexico 87102,(505)842-0001


