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1. Attached please find the A-E Quality Control Sampling Plan (A-E QCSP) For 
Field Investigation To Support Sewage Lagoon Closure at Holloman Air Force 

2. The sludge removal work was completed around 7 March 1990. Verification 
sampling has been completed and the base is awaiting results. When results 
are received from the verification sampling and the lagoons determined clean, 
Radian will move in their equipment for the soil core sampling. We anticipate 
this activity will take place during the week of 26-30 March 1990 and will 
take approximately three days. We invite you to observe this work effort 
should you so desire. 

3. If you have any questions or comments on the submitted plans, please call 
Sharon Moore at 479-3931. 
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numbers. This identification procedure allows duplicates to be submitted as 

"blind" samples so as to eliminate laboratory prejudice. The location of 

duplicate sample collection will be noted in the field log book. 

Field Blanks 

One set of samples will be collected for each analytical method, 

exclusive of EP Toxicity, per phase of field activities. Since the Corps of 

Engineers and USEPA do not currently require field blanks (traditionally 

considered equipment blanks/sampler rinsates) for soil sampling events, a 

different approach will be used for this project. Groundwater infiltrating into 

boreholes in Ponds A and B will be sampled. One borehole per pond will be 

sampled using a disposable bailer. These "field blanks" will be used to assess 

whether a positive result for individual analytical parameters may be attribut­

able to groundwater contamination, as opposed to leaching from the sewage lagoon 

sludge. 

Trip Blanks 

Two sets of trip blanks, each set consisting of two 40-mL vials, will 

be prepared and analyzed for each phase of sampling. The trip blanks will 

consist of deionized water in sample containers that are transported to and from 

the site in the same manner as actual sample containers. The trip blanks will 

not be opened after they are filled and sealed in the laboratory prior to 

sampling. The trip blanks will be submitted to the laboratory for analysis of 

volatile organic compounds. The purpose of analyzing trip blanks is to identify 

any contamination inherent in the methods of sampling handling. 

3.5 External Quality Assurance Samples 

External quality assurance (QA) samples will consist of field splits, 

field blanks, and trip blanks. Field splits will be prepared at a rate of 

approximately 10 percent by splitting a field sample as described in Section 3. 4. 

Field splits for QA and field duplicates for QC will not be prepared at the same 

sample point. Trip blanks will be submitted as described in Section 3.4. 
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One set of field blanks will be prepared per phase of sampling as 

described in Section 3.4. Field blanks for QA and QC will be prepared at the 

same sample location. 

External QA samples will be sent to the designated Quality Assurance 

Laboratory for this project listed below. 

Missouri River Division (MRD) Laboratory 
Corps of Engineers 
ATTN: Dr. Joe Solsky 
420 South 18th Street 
Omaha, NE 68102 
(402) 221-3211 

3.6 Total Number of Samples 

Tables 3-1 and 3-2 show the total number of samples to be analyzed for 

Phase 1 and Phase 2, respectively. 

samples, and QA samples. 

These numbers include field samples, QC 

3.7 Sample Containers. Preservation Reguirements, and Holding Times 

Table 3-3 summarizes the requirements for sample containers, 

preservation, extraction methods, and holding times. Samples for designated 

analyses may be combined as described below. All samples will be stored in 

containers that have been pre-cleaned by the supplier in accordance with EPA 

protocol. 

Soil and Sludge Samples 

For volatile organic analysis, two 40-mL glass vials will be filled 

completely with sample, leaving no head space. Samples for pesticide/PCB, 

herbicide, and semivolatile analyses will be collected in a 500-mL, wide-mouth 

glass jar. Another sample will be collected in a 500-mL glass jar and analyzed 

for metals and cyanide. A 250-mL, wide-mouth glass jar will be used for sludge 

samples from Ponds A and B analyzed for PCBs only. A small amount of head space 
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Parameter 

SOIL 

EPA Method 8240 
EPA Method 8240 +10 TICs 
EPA Method 8270 
EPA Method 8270 +20 TICs 
EPA Method 8080 
EPA Method 8150 
Cyanide 
Metals 
EP Toxicity-Metals 
Moisture Content 

SLUDGE 

EPA Method 8240 
EPA Method 8240 +10 TICs 
EPA Method 8270 
EPA Method 8270 +20 TICs 
EPA Method 8080a 
EPA Method 8080 (PCBs only)b 
EPA Method 8150 
Cyanide 
Metals 
Moisture Content 

WATER 

EPA Method 8240 
EPA Method 8270 
EPA Method 8080 
EPA Method 8150 
Cyanide 
Metals 
---

Field 
Samples 

20 

20 

20 
20 
20 
20 
4 

20 

6 

6 

6 
4 
6 
6 
6 

10 

a Samples collected from Pond C. 

TABLE 3-1. TOTAL NUMBER OF SAMPLES FOR PHASE 1 

Radian Corporation Laboratory 
Field MS/ Field Trip 

Duplicates MSD Blanks Blanks 

2 
2 

2 
2 
2 2 
2 2 
2 2 
2 2 

2 

2 
1 

2 
1 
1 2 

1 2 
1 2 
1 2 
1 

1 2 
1 
1 
1 
1 
1 

Total A-E 
Samples 

22 
2 
22 
2 
24 
24 
24 
24 
4 

22 

8 
1 
8 
1 
9 
4 
9 
9 
9 

11 

3 
1 
1 
1 
1 
1 

Field 
Splits 

2 

2 
2 
2 
2 
2 
1 
2 

1 

1 
1 
1 
1 
1 
1 
1 

b Samples collected from Pond B sludge not excavated from the removal zone. 

LEGEND: 

TICs--Tentatively Identified Compounds 
PCBs--Polychlorinated biphenyls 
QC--Quality Control 
A-E--Architech-Engineer 
MRD--Missouri River Division 
QA--Quality Assurance 

MRD Laboratory 
Field Trip 

Blanks Blanks 

1 2 
1 
1 
1 
1 
1 

Total QA 
Samples 

2 

2 
2 
2 
2 
2 
1 
2 

1 

1 
1 
1 
1 
1 
1 
1 

3 
1 
1 
1 
1 
1 
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TABLE 3-2. TOTAL NUMBER OF SAMPLES FOR PHASE 

Radian CorEoration Laboratory 
Field Field MS/ Field Trip Total A-E Field 

Parameter Samples Duplicates MSD Blanks Blanks Samples Splits 

SOIL 

EPA Method 8240 18 2 20 

EPA Method 8240 +10 TICs 2 2 2 

EPA Method 8270 18 2 20 

EPA Method 8270 +20 T!Cs 2 2 2 

EPA Method 8080 18 2 2 22 2 

EPA Method 8150 18 2 2 22 2 

Cyanide 18 2 2 22 2 

Metals 18 2 2 22 2 

EP Toxicity-Metals 2 2 

Moisture Content 18 2 20 2 

SLUDGE 

EPA Method 8080 (PCBs only)a 6 6 1 

Moisture Content 6 6 1 

WATER 

EPA Method 8240 1 2 3 

EPA Method 8270 1 1 

EPA Method 8080 1 1 

EPA Method 8150 1 1 

Cyanide 1 1 

Metals 1 1 

a Samples collected from Pond B sludge not excavated from the removal zone. 

LEGEND: 

T!Cs--Tentatively Identified Compounds 
PCBs--Polychlorinated biphenyls 
QC--Quality Control 
A-E--Architech-Engineer 
MRD--Missouri River Division 
QA--Quality Assurance 

2 

MRD Laboratory 
Field Trip Total QA 

Blanks Blanks Samples 

2 

2 

2 

2 

2 

2 

2 

2 

1 

1 

1 2 3 

1 1 

1 1 

1 1 

1 1 

1 
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Parameter 

SLUDGE/SOIL 

EPA Method 8240 
(volatiles) 

EPA Method 8270 
(semivolatiles)/EPA 
Method 8080 (Pesti­
cides and PCBs)/EPA 
Method 8150 (Herbi­
cides) 

EPA Method 8080 
(PCBs only) 

Cyanide/Metals 

EP Toxicity-Metalsc 

TABLE 3-3. REQUIRED SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES 

Container 

2 40-mL glass vials 

500-mL wide-mouth 
glass jar 

250-mL wide-mouth 
glass jar 

500-mL wide-mouth 
glass jar 

250-mL wide-mouth 
glass jar 

Preservation 

4•c 

4 ·c 

4•c 

4 ·c 

4•c 

Holding Timea 
Extraction 

N/A 

Within 14 days of 
sample collection 

Expedited 

N/A 

N/A 

Analysis 

Within 14 days of 
sample collection 

Within 40 days of 
days of extraction 

Expeditedb 

Metals: 6 months, 
except Hg of 28 
days 
Cyanide: ASAP 

(See Metals) 

N WATER 

EPA Method 8240 
(volatiles) 

EPA Method 8270 
(semivolatiles) EPA 
Method 8080 (Pesti­
cides and PCBs)/EPA 
Method 8150 (Herbi­
cides) 

Cyanide 

Metals 

2 40-mL glass vials 

1-L amber glass 
bottle 

500-mL plastic 
bottle 

1-L plastic 
bottle 

4"C/HCL, pH <2 

4•c 

4"C/NaOH, pH >12 

4"C/HN03 , pH <2 

NIA 

Within 7 days of 
sample collection 

N/A 

N/A 

Within 14 days of 
sample collection 

Within 40 days of 
extraction 

14 days 

6 months, except Hg 
of 28 days 

a Extraction and holding times for individual test methods are as stated in Section 3.7 text. 

b Expedited analyses for PCBs only (sludge samples) will be completed within 5 to 7 working days. 

c EP Toxicity extraction will be performed on 2 soil samples selected from each pond following receipt of 
total metals analyses. 

N/A--Not applicable. 



should be left in these wide-mouth jars. All jars will be capped with Teflon­

lined lids. Samples will be stored on site and shipped in an ice chest to 

maintain a temperature of approximately 4°C. Following receipt of total metals 

analyses and a review of analytical data, two soil samples from each lagoon will 

be selected for extraction by the EP Toxicity procedure and reanalysis of any 

metals of concern. 

Samples will be shipped to the laboratory daily to facilitate 

compliance with all allowable holding times. Samples for pesticides/PCBs, herbi­

cides, and semivolatiles will be extracted within 14 days of collection and 

analyzed within 40 days of extraction. Samples for volatile organic analyses 

will be analyzed within 14 days of collection. Samples for metals will be 

analyzed within 6 months of collection, except for mercury which has an allowable 

holding time of 28 days. Cyanide samples have no holding time limit, but will 

be analyzed as soon as possible. 

Aqueous Samples 

For volatile organic analysis, two 40-mL glass vials will be filled 

completely with sample, leaving no head space. Samples for pesticide/PCBs, 

herbicide and semivolatile analyses will be collected in three separate 1-L 

amber glass bottles. Samples for metals analyses will be collected in 1-L 

plastic bottles. Samples collected for cyanide analyses will be collected in 

500-mL plastic bottles. A small amount of head space should be left in these 

bottles. 

Samples will be stored on site and shipped in an ice chest to maintain a 

temperature of approximately 4°C. Samples for volatile organics analyses will 

be acidified with HCl to a pH less than 2. Metals samples will be acidified with 

HN0 3 to a pH less than 2. NaOH will be added to the cyanide samples to raise the 

pH above 12. Samples will be shipped to the laboratory each day aqueous samples 

are collected to assure compliance with all allowable holding times. Samples 

for pesticide/PCB, herbicide, and semivolatiles analyses will be extracted within 

7 days of collection and analyzed within 40 days of extraction. Samples for 

volatile organic analyses will be analyzed within 14 days of collection. Samples 
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for metals analyses will be analyzed within 6 months of collection, except for 

mercury which has an analytical holding time of 28 days. Cyanide samples will 

be analyzed within 14 days of collection. 

3.8 Decontamination Procedures for Sampling Equipment 

The following procedure will be used to decontaminate sample handling 

equipment while on site. 

Sampling equipment will be cleaned by washing it with a solution of 

detergent formulated for laboratory use (e.g., Alconox) and water, rinsing 

it with deionized or distilled water, rinsing it with pesticide-grade methanol, 

rinsing again with deionized water, and allowing it to dry. Continuous sampling 

equipment for geologic purposes will be washed, but not thoroughly decontaminated 

between uses. The drill rig will be steam cleaned before and after each phase 

of field activities. 

3.9 Sample Documentation 

Sample documentation procedures require the use of sample labels, 

chain-of-custody forms, custody seals, and a field log book. Indelible ink will 

be used to complete all documentation. 

Sample Label 

The sample label as shown in Figure 3-4 will be affixed to all sample 

containers. This label identifies the sample by documenting the sample type 

(soil, sludge, or water), sampler(s) initials, sampling location, time, date, 

preservation methods, and analytical requirements. A unique number assigned to 

each sample collected is also noted on the sample label. 

Chain of Custody 

The chain-of-custody form, shown in Figure 3-5, will be used to record 

the number of samples collected and the corresponding laboratory analyses. 
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Sample Type: 
Client: ______________ _ 

Location: 

Preservative: 
Sampler: ___________ _ 

Date: 

Comment: 

Figure 3-4. Sample Identification Label 
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RADIAN 
CORPORATION 

8501 Mo-Pac Blvd. 
P.O. Box 201088 
Austin, TX 78720-1088 

PROJECT 

SITE 

COLLECTOR 

SAMPLE l.D. 

RELINQUISHED BY: DATE 

RELINQUISHED BY: DATE 

RECEIVED FOR LABORATORY BY: 

TIME 

TIME 

DATE 

Chain of Custody Record 

Analyses 

;// II I 
17// !I//; ""'"~ TYPE DATE/TIME 

RECEIVED BY: RELINQUISHED BY: DATE TIME RECEIVED BY: 

RECEIVED BY: RELINQUISHED BY: DATE TIME RECEIVED BY: 

TIME REMARKS ~ 

i 
Figure 3-5. Chain-of-Custody Form 



Information included on this form consists of the time and date of sample 

collection, sample identification number, type of sample, sampler's name (or 

initials), preservatives used, and any special instructions. A copy of the 

chain-of-custody form will be retained by the sampler prior to shipment. The 

original chain-of-custody form will accompany samples to the laboratory and 

provides a "paper trail" to track the samples. 

Custody Seal 

The custody seal shown in Figure 3-6 will be used to ensure sample 

integrity. Each ice chest containing samples will have one seal attached on 

the front right and another on the back left. These custody seals will be 

covered with wide, clear tape for protection. 

Field Log Book 

The field log book serves primarily as a daily log of on-site 

activities. Any observations made during field activities will be recorded in 

this log. This field log book will also be used during sampling activities to 

record sampling location and the unique number assigned to the corresponding 

samples collected from that particular point. The field log book will be bound, 

with sequentially numbered pages; only indelible ink will be used in it. It will 

always be stored in a secure location. 

The field log book will contain at least the following entries: 

• Identification and location of sampling site; 

• Date(s) of sample collection; 

• Time of sample collection; 

• Number of samples taken; 

• Type of samples taken and sample identification numbers; 
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ATTENTION: RADIAN 8501 Mo-Pac Blvd./P.O. Box 201088 ATTENTION: 
l;.) CORPORATION Austin, Texas 78720-1088/(512)454-4797 <O I BEFORE OPENING BEFORE OPENING °' ...... <Xl 
Cl) NOTE IF BOTTLE WAS NOTE IF BOTTLE WAS N 

~ 

TAMPERED WITH. SAMPLE# TAMPERED WITH. 
c0 
<Xl 
ii 

Figure 3-6. Sample Custody Seal 



3.10 

• Description of sampling methodology; 

• Field observations; and 

• Cross-reference of sample identification numbers to sample points 

designated in this plan. 

Packaging and Shipping 

The following packaging and shipping requirements are adapted from 

the "Sample Handling Protocol for Low, Medium, and High Concentration Samples 

of Hazardous Waste," published by the U.S. Army Corps of Engineers in October 

1986. 

• Secure sample jar lids. 

• Position jar in Ziploc bag so that labels can be read. 

• Place about 1 inch of absorbent packing material in bottom of 

cooler. 

• Place jars in cooler and fill remaining volume of cooler with 

ice and packing material. 

• Put paperwork in plastic bags and tape with masking tape to inside 

lid of cooler. 

• Tape drain shut. 

• After acceptance by shipper, tape cooler completely around with 

strapping tape at two locations. Secure lid by taping. Do not 

cover any labels. 

• Place laboratory address on top of cooler. 
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3.11 

• Put "This Side Up" labels and arrows on two sides. 

• Affix nwnbered custody seals on front right and back left of 

cooler. Cover seals with wide, clear tape. 

Monitor Well Abandonment 

Twelve monitor wells installed by the USGS for a hydrogeologic 

investigation in 1985 will be abandoned in accordance with all applicable state 

regulations. The wells are generally located downgradient of the sewage lagoons. 

Abandonment will be accomplished by filling the well casing with grout using a 

tremie pipe, and removing above-grade completion materials (casing stickup, 

etc.). 
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4.0 ANALYTICAL METHODS AND PROCEDURES 

The soil and sludge samples obtained from Ponds A, B, and Cat Holloman 

AFB will be analyzed by Radian's Analytical Services laboratories in Sacramento, 

California. Sample preparation (e.g., solvent extraction) will also be performed 

in Sacramento. All results will be reported on a dry weight basis with subse­

quent reporting of moisture content. 

The specific methods for sample preparation and analysis are identi­

fied in Section 4.1. Estimated detection limits are presented in Section 4.2. 

Brief descriptions of the methods are provided in Section 4.3. Procedures to 

be used for validating the methods, such as the analysis of spiked samples, are 

described in Section 4.4. Section 4.5 contains a discussion of laboratory 

instrumentation, reagents, and standards. 

4.1 Identification of Laboratory Methods 

Sample preparation and chemical analysis will be performed according 

to methods published in Test Methods for Evaluating Solid Waste: Physical/ 

Chemical Methods, SW-846, U.S. Environmental Protection Agency, Office of Solid 

Waste and Emergency Response, third edition, September 1986. 

The sample preparation and analytical techniques are identified in 

Table 4-1 which includes references to SW-846. 

4.2 Detection Limits 

Table 4-2 presents detection limits for the analytical parameters and 

methods identified in Section 4.1. 

The detection limit for a given substance has been defined as the 

minimum concentration of that substance that can be measured with 99 percent 

confidence. The detection limit depends on the sample matrix as well as on 

instrument capability. For this reason, the detection limits presented in Table 

4-2 should be regarded as estimates. These estimates are based on ~i1e sample 
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TABLE 4-1. METHODS FOR SAMPLE PREPARATION AND ANALYSES 

Parameter 

Volatile 
Organics 

Semi volatile 
Organics 

Pesticides/ 
PCBs 

Herbicides 

Cyanide 

Metals 
- Total-ICPESc 
- Arsenic 
- Selenium 
- Lead 
- Mercury 

Metals 
- Total-ICPESc 
- Arsenic 
- Selenium 
- Lead 
- Mercury 

EP Toxicity 

Moisture 
Content 

Matrix 

Soil/Sludge 

Aqueous 

Soil/Sludge 

Aqueous 

Soil/Sludge 

Aqueous 

Soil/Sludge 

Aqueous 

Soil/Sludge 

Aqueous 

Soil/Sludge 

Aqueous 

Soil 

Soil/Sludge 

Preparation 
Technique 

Methanol 
Extraction 

Purge and Trap 

Soni cation 
Extractionb 

Liquid-liquid 
Extraction 

Soni cation 
Extractionb 

Liquid-liquid 
Extraction 

Extraction/ 
Esterification 

Extraction/ 
Esterification 

Reflux Distil­
lation, Alkaline 
Absorption 

Reflux Distil­
lation, Alkaline 
Absorption 

Digestion 

Digestion 

Digestion 
Digestion 
Digestion 
Digestion 
Digestion 

Extraction 

None 

Reference 

SW-846(3): 8240 

SW-846(3): 5030 

SW-846(3): 3550 

SW-846(3): 3520 

SW-846(3): 3540 

SW-846(3): 3520 

SW-846(3): 8150 

SW-846(3): 8150 

SW-846(3): 9012 

SW-846(3): 9012 

SW-846(3): 3050 

SW-846(3): 7471 

SW-846(3): 3010 
SW-846(3): 3020 
SW-846(3): 3020 
SW-846(3): 3020 
SW-846(3): 7470 

SW-846(3): 1310 

a Results will be reported on an oven dry weight basis for soil and sludge samples. 
b Includes sample extract cleanup as described in Section 4.3 (for sludge samples only). 

Technique 

Purge and Trap 

Purge and Trap 

GC/MS Capillary 
Column 

GC/MS Capillary 
Column 

GC-ECD or GC-HSD 

GC-ECD or GC-HSD 

GC-ECD 

GC-ECD 

Colorimetry 

Colorimetry 

ICPES 

Analysis a 

Graphite furnace AAS 
Graphite furnace AAS 
Graphite furnace AAS 
Cold-vapor AAS 

ICPES 
Graphite furnace AAS 
Graphite furnace AAS 
Graphite furnace AAS 
Cold-Vapor AAS 

(See Metals) 

Drying at 105•c 

Reference 

SW-846(3): 8240 

SW-846(3): 8240 

SW-846(3): 8270 

SW-846(3): 8270 

SW-846(3): 8080 

SW-846(3): 8080 

SW-846(3): 8150 

SW-846(3): 8150 

600/4-79-020 335.2 

600/4-79-020 335.2 

SW-846(3): 6010 
SW-846(3): 7060 
SW-846(3): 7740 
SW-846(3): 7421 
SW-846(3): 7471 

SW-846(3): 6010 
SW-846(3): 7060 
SW-846(3): 7740 
SW-846(3): 7421 
SW-846(3): 7470 

(See Metals) 

ASTM 3173-73 

c Total metals analysis includes aluminum, antimony, barium, beryllium, boron, cadmium, calcium, chromium, cobalt, copper, iron, magnesium, manganese, 
molybdenum, nickel, potassium, silicon, silver, sodium, thallium, vanadium, and zinc. 
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LEGEND: 

PCBs--Polychlorinated biphenyls 

GC--Gas chromatography 

ECD--Electron capture detection 

HSD--Halide-specific detection 

ICPES--Inductively coupled plasma emission spectroscopy 

SW-846(3)--Test Methods for Evaluating Solid Waste: Physical/ 
Chemical Methods, U.S. EPA, Office of Solid Waste and Emergency 
Response, 3rd edition, September 1986 

AAS--Atomic absorption spectrophotometry 



TABLE 4-2. DETECTION LIMITS FOR REQUIRED ANALYTICAL METHODS 

Volatile Orgnaics 

Semi volatile 
Organics 

PCBs by Gas 
Chromatography 

Arochlor 1016 
Arochlor 1221 
Arochlor 1232 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochlor 1260 

Pesticides by Gas 
Chromatography 

Herbicides by Gas 
Chromatography 

2,4-D 
2,3,5-TP (Silvex) 
2,4,5-T 

Cyanide 

Metals 

Total Metals-ICPES 
Arsenic 
Selenium 
Lead 
Mercury 

Moisture Content 

Analysis 

µg/g (ppm) 

µg/g (ppm) 

µg/kg (ppb)b 

µg/kg (ppb)b 

µg/kg (ppb)b 

µg/g (ppm) 

µg/g (ppm) 

Detection Limits 
Soil Water 

0.002 - o.1ooa 

0.2 - 5.08 

10 
20 
20 
10 
10 
20 
20 

1 - 5 

50 
10 
10 

0.5 

0.02 - 1.0 µg/L8 

2 - 50 µgL8 

0.10 µg/L 
0.20 µg/L 
0.20 µg/L 
0.10 µg/L 
0.10 µg/L 
0.20 µg/L 
0.20 µg/L 

0.01 - 0.05 µg/L 

0.50 µg/L 
0.10 µg/L 
0.10 µg/L 

0.02 mg/L 

Varies per elementcVaries 
0.4 

per elementc 
0.004 mg/L 
0.004 mg/L 
0.002 mg/L 
0.0005 mg/L 

0.4 
0.2 
0.05 

0.1 

a Represents a range for many compounds. See method for compound-specific 
detection limits. 

b Detection limits are based on an extraction ratio of 10 grams sample to 5 mL 
solvent. 

c See method for element-specific detection limits. 
d Based on using a 10 gram sample. 
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weights and extraction solvent volumes expected to be used, as well as on the 

instrument response historically achieved when determining these parameters under 

conditions free of interferences. 

4.3 Description of Laboratory Methods 

The methods for sample preparation and chemical analysis identified 

in Section 4.1 are described briefly in the following paragraphs. A more com­

plete description is given in the reference shown in Table 4-1. 

For all methods employing surrogates (8240, 8270, 8080, and 8150), if 

any surrogate recoveries are outside of the method specified control limits for 

the soil samples, the original sample will be reextracted and reanalyzed, and 

both sets of results will be reported. 

4.3.l Volatile Organics Using Method 8240 

Volatile organics will be measured in the laboratory using Method 

8240, as published by EPA in SW-846. All compounds listed in Table 1 of this 

method wi 11 be analyzed. This method uses the purge and trap gas chroma-

tography /mass spectrometry method. Before analysis, the soil and sludge samples 

will be prepared using a methanol extraction. For field duplicate samples 

collected by Radian personnel, this analysis shall also include a ten-peak 

library search for the tentative identification of compounds (TICs) not included 

on the Table 2 list. 

Details on the extraction procedure, potential interferences, cali­

bration procedures, and instrument requirements are described in Method 8240. 

The instrument manufacturer is the source of operating procedures for the GC/MS. 
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4.3.2 Semivolatile Organics Using Method 8270 

Sludge and soil samples to be analyzed for semivolatile organic content 

will first undergo sonication extraction according to Method 3550. Aqueous 

samples will be extracted according to Method 3520 (liquid-liquid). Extracts 

will then be analyzed in the laboratory using Method 8270, a capillary column 

gas chromatography/mass spectrometry method. All compounds listed in Table 2 

of Method 8270 will be analyzed. The list includes polynuclear aromatic hydro­

carbons, chlorinated hydrocarbons, phthalate esters, organophosphate esters, 

nitrosamines, haloethers, aldehydes, ethers, ketones, anilines, pyridines, 

quinolines, phenols, and aromatic nitro compounds. Pesticides and PCBs will not 

be quantitated by this method. In addition, a twenty-peak library search will 

be performed on field duplicate samples for the tentative identification of 

compounds not listed in Table 2 of the method. 

Method 8270 specifies column requirements, calibration procedures, 

and details on potential interferences. The instrument manufacturer is the 

source of operating conditions for the GC/MS system. Based on previous 

laboratory analyses conducted by Radian, sludge sample extracts for the 

determination of semivolatile organics will be cleaned using gel permeation 

chromatography (GPC) to preclude downtime of the GC/MS instruments. A GC screen 

will be used to gauge the amount of sample required for extraction. The 

extraction/cleanup procedure is illustrated in Figure 4-1. 

4.3.3 Pesticides and PCBs Using Method 8080 

Pesticides and PCBs will be determined in the laboratory using Method 

8080, as published by EPA in SW-846. Compounds identified in Table 1 of Method 

8080 will be analyzed. This method uses gas chromatography (GC) with electron 

capture detection or another type of halogen-specific detection system. A 

reference standard of Arochlor 1254 will be analyzed. The recovery of this 

standard will enable better evaluation of method recovery and better identifica­

tion of other PCB compounds. Second column confirmation will be performed for 

all compounds identified during the initial analysis. 
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GC screen to determine amount 
for extraction: 

• weigh sample into 25 ml vial 
• add 2 gm Na2S04 
• add surrogate/matrix spike 

Dilute to 10 ml with CH2CL2 

Sonicate , ~ 
Take 5.0 ml aliquot 

Filter through glass wool 

Dilute to 10 ml with CH2CL2 

,, 

GPC cleanup (Section 2.6, CLP 
SOW 10/86, p SVD-20) 

K-D concentrate to <5 ml in CH2CL2 

1 Ir 

N2 blowdown to 1.0 ml 
in CH2CL2 

Transfer to 1.5 m I vial 

1' 

GC/MS analysis 
for semivolatiles 

, ' 
Report GC/MS data 

Figure 4-1. EPA Method 8270 Extraction and Cleanup 
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Method 8080 specifies sample cleanup columns, chromatographic columns, 

calibration procedures, and details on potential interferences. Method 8080 also 

includes examples of chromatograms. The instrument manufacturer is the source 

of operating procedures for the GC system. 

Samples will be prepared using solvent extraction techniques. The 

laboratory will use sonication extraction (Method 3550) for soil and sludge 

samples. Aqueous samples will be extracted by Method 3520 (liquid-liquid). A 

Florisil column cleanup will be used as necessary prior to analysis of sludge 

sample extracts for pesticides and PCBs. EPA Method 3620 will be followed, 

modified by deleting the elution with 100 percent ethyl ether to collect Fraction 

4. (This fraction does not contain PCBs.) The extraction/cleanup procedure is 

illustrated in Figure 4-2. 

4.3.4 Herbicides Using Method 8150 

Herbicides will be determined using Method 8150 as described by EPA 

in SW-846. This method prcivides for the extraction, esterification, and gas 

chromatographic analysis of chlorinated acid herbicides. 

Details on the extraction procedure, potential interferences, 

calibration procedures, and instrument conditions are described in Method 8150. 

The instrument manufacturer is the source of operating procedures for the GC 

system. 

4.3.5 Cyanide 

Samples for cyanide analysis will be added to the distillation flask 

to undergo reflux distillation by EPA Method 335. 2 as modified for the CLP 

program. Sample preparation will follow the CLP SOW for Inorganic Analysis No. 

787, pages D- 72 through D-83. Distillate will be collected in an alkaline 

solution; that solution will be analyzed by colorimetry. 

Details on apparatus, reagents, calibration, quality control pro­

cedures, and interferences are included in Method 335.2. 

4-8 



• Weigh approximately 1.0 g sample into beaker 

• Add 10 gmNa2S04, mix 

• Add surrogate/matrix spilce 

1. 

Sonication 
Extraction 

, . 
Concentrate with hexane 

exchange to 10 ml 

Florisil column cleanup 
(Use SW-846 Method 3620, 

Section 7.3. Delete fraction 4 
from step 7.3.4) 

Combine fractions l, 2, & 3 in K-D 

1 r 

K-D concentrate to about 
5 ml in hexane 

N2 blowdown to 1.0 m 

I GC analysis for PCBs I 

Report GC data 

Figure 4-2. EPA Method 8080 Extraction and Cleanup 
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4.3.6 Metals Analysis 

Soil and sludge samples for metals analysis will first be digested 

according to Method 3050 as specified in SW-846. Aqueous samples will be 

digested using Method 3010 for the ICPES metals and Method 3020 for the graphite 

furnace AA metals. 

Total metals concentrations for aluminum, antimony, barium, beryllium, 

boron, cadmium, calcium, chromium, cobalt, copper, iron, magnesium, manganese, 

molybdenum, nickel, potassium, silicon, silver, sodium, thallium, vanadium, and 

zinc will be determined by inductively coupled argon plasma emission spectrometry 

(ICPES) according to Method 6010. Specific information concerning calibration, 

quality control, and potential interferences is included in the method. 

Operating parameters for the ICPES are provided by the instrument manufacturer. 

Arsenic will be analyzed by graphite furnace atomic absorption 

spectrophotometry (AAS) according to Method 7060. Lead also will be analyzed 

using graphite furnace AAS (Method 7421). Sample digestates will be analyzed 

for selenium using graphite furnace AAS as described in Method 7740. Analyte­

specific details concerning calibration, quality control, and potential 

interferences are contained in the respective SW-846 methods. The AA manufac­

turer is the source of operating procedures for the instrument. 

Mercury will be measured in soil/sludge and aqueous samples using cold­

vapor AAS as outlined in Method 7471 and 7470, respectively. This method 

involves reducing mercury to its elemental state, aerating it from solution, and 

measuring the concentration as the vapor passes through a cell in the light path 

of the AA. Information concerning reagents, sample preparation, potential 

interferences, and apparatus is contained in the method description. Instrument 

operating parameters are provided by the AA manufacturer. 

4.3.7 EP Toxicity Extraction Using Method 1310 

Following the analysis of total metals, two soil samples will be 

selected from each pond (total of six samples) for EP toxicity extraction. The 
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samples will be selected based on the highest concentrations or most representa­

tive samples after discussions involving USAGE, Radian laboratory, and Radian 

technical staff personnel. A portion of the original soil sample will be 

extracted using Method 1310. 

This method simulates the leaching of a soil disposed of in a landfill. 

This requires that an aliquot of unpreserved sample be extracted with distilled 

water maintained at pH 5 using acetic acid. The resulting extracts will be 

analyzed for the metals identified during analysis of the original samples. 

4.3.8 Moisture Content 

The moisture content of the soil and sludge samples will be determined 

using ASTM Method 3173. Samples will be weighed, dried at 105°C, and reweighed 

to determine the percent moisture in the original sample. 

4.4 Validation of Laboratory Methods 

Several procedures will be used to validate the laboratory methods as 

they apply to the soil and sludge matrices. These validation procedures fall 

into two categories: (1) those designed to verify that the analytical system 

itself is performing as well as required; and (2) those designed to verify that 

the analytical methods are adequate for the soil or sludge matrix being analyzed. 

System validation procedures, to be performed at the frequencies 

specified in Section 5.0, will consist of the following: 

• Analysis of method blanks; 

• Calibration checks; and 

• Analysis of standard reference materials. 

Matrix spike/matrix spike duplicate analyses will be performed at the 

frequencies specified in Section 5. 0 and used to verify that the analytical 

methods are adequate for the soil or sludge matrix being analyzed. 
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5.0 ANALYTICAL/STATISTICAL CONTROL PARAMETERS 

The purpose of quality control (QC) procedures and documentation is 

to ensure that the analytical systems are operating within required limits of 

accuracy and precision, and that the conditions of control are properly docu-

mented. Results of QC tests can also be used to estimate bias and precision 

associated with analytical results. 

Several control parameters are described in this section. Accuracy 

and precision, determination of these quantities, the levels of accuracy and 

precision required, and how often accuracy and precision must be assessed are 

discussed in Section 5.1. Other internal QC checks performed in the laboratory 

and their acceptance criteria are described in Section 5.2. Preparation of these 

samples is discussed in Section 5.3. Section 5.4 describes the activities and 

responsibilities associated with corrective action management. Finally, Section 

5.5 presents a short glossary of terms used in quality control. 

5.1 Accuracy and Precision 

Accuracy and precision objectives are presented in Table 5-1. These 

values are not intended to represent data validation criteria. Rather, these 

values represent estimates of the magnitude of uncertainty that might be asso­

ciated with the measurement data due to measurement error. 

Accuracy objectives are based on the recovery of target analytes spiked 

into field samples, expressed as a percentage of the amount spiked, or on QC 

check sample recovery. Precision objectives are based on differences between 

measurements of duplicate aliquots of field samples, expressed as a percentage 

of the mean measured value. 

The analysis of matrix spikes will be performed at the frequency 

specified by the method, as indicated in Table 5-2. 
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TABLE 5-1. ESTIMATED ACCURACY AND PRECISION OBJECTIVES FOR REQUIRED 
ANALYTICAL METHODS 

Parameter 

Volatile Organics 

Semivolatile Organics 

Pesticides/PCBs 

Herbicides 

Metals (applicable to 
soil/sludge digestates 
analyzed for As, Se, 
Pb, Hg, total ICPES 
metals) 

Cyanide 

Moisture Content 

Accuracy8 Precisionb 

± 50% 50% 

± 50% 50% 

± 50% 50% 

± 50% 50% 

± 25% 30% 

± 15% 20% 

± 10% 10% 

a Determined using QC acceptance criteria for matrix or surrogate spikes. 

b Expressed as percent difference for duplicate analyses, and applicable only 
to analytical results greater than 5 times the limit of detection. 
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TABLE 5-2. 

Analytical 
Parameter Method 

Pesticides 8080 
and PCBs 

Herbicides 

Volatiles 

8150 

8240 
(GC/MS) 

SUMMARY OF QUALITY CONTROL CHECKS FOR REQUIRED ANALYTICAL METHODS 

Quality Control Check 

Multipoint calibration 
(minimum five points) 

Single point 
calibration 

Surrogate standards 

Matrix spike 

Method blank 

QC check standard 

Multipoint calibration 
(minimum five points) 

Single point 
calibration 

Surrogate standard 

Matrix spike 

Method blank 

Mass scale calibration 
using PFTBA 

Check of mass spectral 
ion intensities using 
BFB 

System performance 
check compounds 

Calibration check 
compounds 

Frequency 

Initially, as 
required 

Daily prior to 
sample analyses 

Every sample 

5% 

5% 

Initially, and as 
required by method 

Initially, as 
required 

Daily prior to 
sample analyses 

Every sample 

5% 

5% 

Daily prior to 
sample analyses 

Daily prior to 
sample analyses 

Every 12 hours 

Every 12 hours 

Acceptance 
Criteria 

RSD ~20% 

RPD <15% 

±50% 

Refer to method 

None 

Refer to method 

RSD 9ox 

RPD <15% 

2,4-Dichlorophenyl 
acetic acid 
50 - 150% 

Ref er to method 

None 

Ref er to method 

Refer to method 

RF >0.300 (0.250 
for bromoform) 

% Difference <25% 

Corrective Action 

Repeat calibration 

Repeat 5-point calibration 

1) Check calculations 
2) Reanalyze extract 
3) Reextract or flag data 

1) Check calculations 
2) Reanalyze extract 
3) Reextract or flag data 

Used to assess 
contamination 

1) Evaluate system 
2) Repeat test for 

analyte that failed 

Repeat calibration 

Repeat 5-point calibration 

1) Check calculations 
2) Reanalyze extract 
3) Reextract or flag data 

1) Check calculations 
2) Reanalyze extract 
3) Reextract or flag data 

Used to assess 
contamination 

Repeat calibration 

Retune instrument 
Repeat BFB analysis 

1) Evaluate system 
2) Repeat calibration 

1) Evaluate system 
2) Repeat calibration 

Continued--
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TABLE 5-2. SUMMARY OF QUALITY CONTROL CHECKS FOR REQUIRED ANALYTICAL METHODS (con't) 

Parameter 

Volatiles 
(can't) 

Semi­
volatiles 

Analytical 
Method 

8240 
(GC/MS) 

8270 
(GC/MS) 

Quality Control Check 

Surrogate spikes 

Internal standard 

Method blank 

Matrix spike 

Mass scale calibration 
using PFTBA 

Check of mass spectral 
ion intensities using 
DFTPP 

System performance 
check compounds 

Calibration check 
compounds 

Surrogate spikes 

Internal standards 

Extraction blank 

Matrix spike analysis 

Frequency 

Every sample 

Every sample 

Daily prior to 
sample analyses 

5% 

Daily prior to 
sample analyses 

Daily prior to 
sample analyses 

Every 12 hours 

Every 12 hours 

Every sample 

Every sample 

5% 

5% 

Acceptance 
Criteria 

Ref er to method 

Ref er to method 

None 

Ref er to method 

Per manufacturer 

Refer to method 

RF ~0.050 

% Difference <30% 

Refer to method 

Refer to method 

<5 X MDL 

Refer to method 

Corrective Action 

1) Evaluate system 
2) Recalculate data and/or 

reanalyze extract 

3) Reextract and reanalyze 
sample or flag data 

Flag data 

1) Clean system 
2) Repeat blank analysis 

1) Run check standard 
2) Correct problem 
3) Flag data 

Repeat calibration 

Retune instrument 
Repeat DFTPP analysis 

1) Evaluate system 
2) Repeat calibration 

1) Evaluate system 
2) Take corrective action 
3) Repeat test 
4) See lab manager 

1) Evaluate system 
2) Recalculate data and/or 

reanalyze extract 

3) Reextract and reanalyze 
sample or flag data 

Flag data 

1) Run solvent blank 
2) Evaluate system 

1) Run check standard 
2) Correct problem 
3) Flag data 
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TABLE 5-2. SUMMARY OF QUALITY CONTROL CHECKS FOR REQUIRED ANALYTICAL METHODS (can't) 

Analytical 
Parameter Method 

Metals - 6010 
ICPES 

Metals-AAS 
As 
Se 
Hg 
Pb 

7060 
7740 
7471 
7421 

EP Toxicity 1310 
Extraction 

Quality Control Check 

Mixed standard 
calibration 

Calibration check 

Frequency 

Daily 

10% 

Method blank 10% 

Matrix spike analysis 5% 

ICP interference check Run at beginning 
and end of daily 
run 

ICP linear range check 

LOO check 

Multipoint 
calibration 

Calibration check 

Method blank 

Matrix spike analysis 

LOD check 

Method blank 

Quarterly 

Quarterly 

Daily prior to 
analyses 

10% 

10% 

5% 

Quarterly 

1 each sample set 

Acceptance 
Criteria 

Measured value 
for high (stan­
dard within 10% 
of expected value) 

Corrective Action 

Repeat calibration 

Measured value Repeat calibration 
within 10% of true 
value for element 
of interest 

<5 x MDL 1) Repeat test, average 
- results 

2) Evaluate system 

±30% error Flag data 

80-120% of true 1) Repeat calibration 
value for EPA check 2) See lab manager 
sample elements 

Measured value 
within +5% of 
expected value 

None 

r _2:0.995 

±15% recovery 

<5 x MDL 

±30% error 

None 

None 

Tests upper limit of ICP 
linear range 

Used to verify current LOD 

Repeat calibration 

Recalibrate 

Will be used to indicate 
analytical contaminants 

Flag data 

Used to verify current LOD 

Will be used to identify 
procedural contamination 

Continued--



Vl 
I 

0\ 

TABLE 5-2. SUMMARY OF QUALITY CONTROL CHECKS FOR REQUIRED ANALYTICAL METHODS (can't) 

Analytical Acceptance 
Parameter Method Quality Control Check Frequency Criteria Corrective Action 

Cyanide 9012 Calibration curve Daily prior to r ~0.995 Repeat calibration 
sample analyses sample analyses 

QC check standard 10% ;!)5% error 1) Reanalyze 
2) Repeat calibration 
3) See lab manager 

Reagent blank 1 per batch Recovery less than 1) Clean instrument/ 
0.02 ug/L (ppb) equipment 

2) Rerun test 

Matrix spike 10% +25% error Flag data 

Moisture ASTM 3173 Calibrate balance Weekly Per manufacturer Service balance 
Content 

Abbreviations: 

RSD = relative standard deviation. 

RPO = relative percent difference 

PFTBA = perfluorotributylamine 

BFB = bromof luorobenzene 

RF z response factor 

DFTPP z decafluorotriphenylphosphine 

MDL = method detection limit 

r = correlation coefficient 



5.2 Internal Quality Control Checks 

Internal QC checks will be performed as shown in Table 5-2. Each 

measurement system must initially satisfy specific criteria for calibration, 

reference material recovery, and freedom from contamination. Thereafter, control 

samples are analyzed at a 10 percent (or greater) frequency to monitor any 

changes in the quality of the data being produced. An out-of-control condition 

is defined as follows. 

1. Detection of any compounds of interest in a reagent blank at a 

concentration greater than three times the detection limit. 

2. Failure to meet the acceptance criteria for recovery of any 

compound of interest in a QC sample. 

3. Exceeding the action limit for matrix spike recovery and subse­

quent failure to meet the acceptance criteria for a QC check 

sample for the same parameter(s) that failed the matrix spike 

test. Any parameter that fails the matrix spike test, but not 

the QC check sample test, will be flagged as suspect for the 

parameter due to matrix effect. 

When an out-of-control situation is detected, efforts are undertaken 

to determine the cause. Corrective action for routine QC checks is outlined in 

Table 5-2. 

5.3 Preparation of Quality Control Samples 

Internal QC samples used in the laboratory will be prepared and 

inserted into the analytical queue by the bench analyst. Control samples will 

be prepared as follows. 

1. Calibration standards will be prepared fresh before use from 

stock solutions. 
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2. Quality control check samples will be prepared from EPA QC samples 

(not the same source as the calibration standards) or other stock 

solutions prepared independently of the calibration standards. 

Quality control check samples will not be taken through any sample 

preparation procedures. 

3. Spiked samples will be split and spiked prior to any preparation 

procedures. The spike solution will be prepared from the 

calibration stock solution. The spike to sample volume ratio 

must be negligible (1:100 to 1:1000). The concentration of 

analyte added should approximate a sample concentration between 

10 times the detection limit and the mid-point of the calibration 

range. 

4. Reagent blanks will be taken through all sample preparation 

procedures. 

5. System blanks will be taken prior to analyses and for each batch 

of samples. 

5.4 Corrective Action Management 

During the course of this project, it will be the responsibility of 

the laboratory QA officers, project director, task leader, and other project 

team members to see that all measurement procedures are followed as specified, 

and that measurement data meet the prescribed acceptance criteria. If a prob­

lem arises, it will be imperative for prompt action to be taken to correct the 

problem. Laboratory supervisors will initiate corrective action in the event 

of QC results that exceed acceptability limits. Corrective action may also be 

initiated upon identification of some other problem or potential problem. 

Corrective action may also be initiated by the Laboratory QA Officer based upon 

QC data or anomalies noted during data review. 
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5.4.l Roles and Responsibilities for Corrective Action 

The laboratory organizational structure and responsibilities for 

responding to an out-of-control event are outlined as follows. 

5.4.2 

1. The bench analyst reports the situation to the laboratory su­

pervisor and the quality assurance officer. 

2. The supervisor and analyst determine and implement the appropriate 

corrective action. 

3. If routine corrective actions rectify the situation, analytical 

work is resumed. The event is documented and the Analytical 

Services QA Officer is advised. 

4. If the situation cannot be corrected immediately, the supervisor 

will notify the Analytical Services QA Officer who will in turn 

notify the project Quality Assurance Reviewer. 

5. Written notification will be sent to the U.S. Army Corps of 

Engineers, Omaha District within two (2) working days of the 

detection of problems in laboratory analyses or quality control. 

Documenting Malfunctions 

Any events that might compromise data quality will be documented using 

the malfunction report form illustrated in Figure 5-1. This report form also 

provides the mechanism for formal documentation of the corrective action that 

is implemented to correct the out-of-control situation. In addition to the 

malfunction report, specific activities related to the malfunction incident may 

be recorded in analytical notebooks, on analytical bench sheets and data report 

forms, in instrument maintenance logbooks, etc., as applicable. 
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"6''Y!CI101 l!lOIT 

Malfunction Type.-=--...,.~--~ 
1 - QC Limit• Ezceeded 

Urfency Level~-....... ...----
- lequirea U111ed1ate attention 

2 - Documentation 
3 - Other (ezplain) 

2 - Should be addreaaed within 7 day• 
3 - lequir•• vritteu ezplaaatioa 

vithi>l 14 day•, 

Date/Time of Malfunction: -------- Date Reported: _______ _ 

Malfunction leported by:-----------------------~ 

Matriz: osolid 0 Liquid Hydrocarbon 0Groundvater 0Air 

Deacription of Problea: _________________________ _ 

Action=------------------------------------

Date/Time leaolved: _________________ _ By Whoa: __________ _ 

(Upon completion, 1end copiea to diatribution liated and return original to 
peraon vho reported the malfunction.) 

White - Original 
Yellow - Laboratory Superviaor'a Copy 
Pink - Originator'• Copy 

Diatribution: 

Figure 5-1. Example of Malfunction/Corrective Action Report 
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5.5 Terms Used in Quality Control 

System blank--distilled, deionized water analyzed after calibration 

to assess system calibration. 

Reagent blank- -an aliquot of reagent water taken through the extraction 

process as though it were an actual sample. 

QC check sample--a known concentration of reference materials spiked 

into an aliquot of distilled, deionized water (or organic solvent), 

but not taken through the extraction process. The purpose of a QC 

check s~mple analysis is to determine whether failure to meet QC 

acceptance criteria for a matrix spike is due to matrix interference 

in the sample, or to an out-of-control condition associated with the 

analytical system. 

Matrix spike--a split from field samples spiked with known concen­

trations of reference materials and taken through the entire extrac­

tion process. The matrix spike allows the laboratory to assess the 

efficiency of extraction, accuracy of the analysis, and possible matrix 

effects. 

Dilute control sample--a control sample diluted in the same manner as 

required for actual field samples. 

5-11 



6.0 CALIBRATION PROCEDURES AND FREQUENCY 

Analytical instrumentation used on this project will be calibrated in 

accordance with the reference methods identified in Table 4-1. The frequencies 

required for calibration are listed in Table 5-2. 
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7.0 PREVENTIVE MAINTENANCE 

The preventive maintenance program used by Radian is designed to 

minimize the downtime of analytical instrumentation. Routine preventive 

maintenance is performed on all instruments at Radian. Maintenance is based on 

manufacturers' recommendations and performed on a regular schedule. Service 

agreements are in place for most of the instruments to be used for this project. 

All aspects of routine and nonroutine instrument maintenance are recorded in 

logbooks, and a logbook is dedicated to each instrument. 
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8.0 DATA ANALYSIS AND REPORTING 

The data analysis required to calculate species concentrations in 

samples will be performed in accordance with procedures outlined in the 

analytical methods identified in Table 4-1. 

After final review of raw analytical data in the laboratory, the 

laboratory supervisor will transfer the data to the Sample Control area of Radi­

an's Analytical Services. The raw data then will be filed for subsequent review 

by the QA Officer. Raw data, along with all supporting documentation, will be 

stored permanently in confidential files by Sample Control. 

After all analyses have been completed, a preliminary report will be 

generated for review by the laboratory supervisors and the QA Officer. Data 

integrity will be ensured by their review, since the QA Officer will include a 

review of the data for adherence to the quality control objectives of the 

I""' project. 

"'-' 
Identification of outliers will also be a part of the data review. 

An outlier is an unusually large (or small) value in a set of observations. 

There are many possible reasons for outliers. Among them are: 

1. Faulty instruments or component parts; 

2. Inaccurate reading of a record, dialing error, etc; 

3. Errors in transcribing data; or 

4. Calculation errors. 

Sometimes analysts or operators will be able to identify outliers by 

noting the above types of occurrences when they record observations. These 

faulty observations may then be removed from the data by crossing them out in 

the lab notebook with a single line before being summarized. If no such 
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1. A brief summary of sampling procedures, noting any deviations 

from procedures proposed in this plan; 

2. A consolidation and summary of A-E DQCRs; 

3. Analytical results, including detection limits, in tabular format; 

4. An outline of QC practices employed, including problems 

encountered and corrective actions taken; and 

5. Conclusions and recommendations describing the effect of 

analytical results on subsequent activities for closure of the 

sewage lagoons. 
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9.0 SCHEDULE OF INSPECTIONS AND PERFORMANCE AUDITS 

The USAGE has previously conducted validation activities, including 

performance audits and inspections, for all of the analytical methods to be used 

in this project. Therefore, no such activities were scheduled for this project. 

However, the Radian Sacramento laboratory participates in a number of performance 

evaluation programs. In addition, the corporate Quality Assurance group and the 

Quality Assurance Officer submit performance evaluation samples on a regular 

basis. 

The Sacramento laboratory adheres to S'W-8L~6 protocols for handling 

and analyzing samples. In addition, the laboratory participates in the EPA-EMSL 

(Environmental Monitoring and Support Laboratory) 'Water Pollution Laboratory Per­

formance Evaluation Studies and performance evaluation programs necessary to 

qualify for specific EPA contracts. 
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EMERGENCY TELEPHONE NUMBER LISTING 

Air Force Base Hospital 
(Life Threatening Emer­
gencies Only) 

Air Force Security Police 

Air Force Fire Department 

Air Force Ambulance 

Base Environmental 
Coordinator 

Ambulance, Fire 
and Police, Alamogordo 

Gerald Champion Memorial 
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From 
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Phone 

3260 

7171 

7117 

3268 

3931 

9-911 

9-437-3770 

From 
Civilian 

or Pay Phone 

479-3260 

479- 7171 

479-7117/1117 

479-3268 

479-3931 

911 

437-3770 
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1.0 INTRODUCTION 

This Architect-Engineer Safety, Health, and Emergency Response Plan 

(A-E SHERP) describes the potential hazards and the safety precautions to be 

taken while conducting an environmental sampling and waste characterization 

program at the Holloman Air Force Base sewage lagoons. Safety and health 

procedures outlined in this A-E SHERP are designed to minimize the probability 

of injury or chemical exposure of Radian employees during on-site sampling 

activities. 

1.1 Scope 

The scope of this plan is limited to the site sampling task to be 

performed by Radian Corporation in fulfilling the requirements of Contract No. 

DACW45-89-D-0515, Delivery Order No. 03. This sampling work requires the 

collection of sludge and soil samples from one sewage lagoon (Pond C), and soil 

samples from borings within the sludge removal zones in Ponds A and B. The 

overall purpose of this project is to assess whether contaminants have migrated 

from sludge within the removal zones to underlying soils, and to determine the 

presence of contamination in the first lagoon downstream (Pond C). 

This plan was prepared to enable Radian to conduct the work in a safe 

manner and to ensure compliance with the following regulations and guidelines: 

• FAR Clause, 52.236-13, April, 1984; 

• 29 CFR Sections 1910 and 1926 (OSHA Standards), including 

1910.120; 

• EM385-l-l; and 

• NIOSH/OSHA/USCG/EPA publication "Occupational Safety and Health 

Guidance Manual for Hazardous Waste Site Activities", 

October, 1985. 
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1.2 Responsibilities 

Radian Corporation will be responsible for the health and safety of 

Radian employees during on-site activities that are part of this project. The 

on-site Radian Task Leader, Mr. Stephen Katz will be responsible for implementing 

this plan and will report directly to the U.S. Army Corps of Engineers' Project 

Manager or representative on all project-related health and safety matters. 

However, in the event that an emergency situation arises, Mr. Katz will have the 

authority to intercede directly and stop any unsafe practices. Changes in this 

plan will be made only with the approval of Ms. Virginia Smith, Radian's in­

house health and safety consultant for the project. 

Radian employees and government employees shall be informed of the 

degree and nature of safety and health hazards specific to the work site. 

Other responsibilities of the on-site Task Leader include: 

• Coordinate with the U.S. Army Corps of Engineers (USAGE) 

designated Project Manager; 

• Review and confirm with the in-house consultant any changes in 

personal protective clothing or respiratory protection require­

ments; 

• Provide overall supervisory control for all health and safety 

protocols in effect for the project; 

• Establish and ensure compliance with site control areas and 

procedures; 

• Conduct training sessions in proper use and maintenance of 

personal protective clothing and equipment; 

• Supervise the distribution, use, and maintenance of personal 

protective clothing and equipment; 
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• Stop work when unacceptable safety risks exist; 

• Conduct heat stress monitoring; 

• Supervise decontamination to ensure complete decontamination of 

all personnel, tools, and equipment; 

• Prepare any accident/incident reports required; and 

• Assure that all personnel on site are acquainted with the 

provisions of the A-E SHERP, particularly the toxicologic proper­

ties of present or suspected materials. 

All on-site employees will accept the responsibility of ensuring 

compliance with the plan and performing work in as safe a manner as possible. 

Specific employee responsibilities include: 

• Reading and understanding this plan; 

• Performing work safely; 

• Reporting any unsafe condition to their immediate supervisor; 

and 

• Being aware of and alert for signs and symptoms of exposure to 

site contaminants and/or heat stress. 

1.3 Project Organization 

The organizational structure for this project is presented in 

Figure 1-1. 
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2.0 GENERAL SITE INFORMATION 

Holloman Air Force Base (HAFB) is located in south-central New Mexico 

in Otero County, about 75 miles north-northeast of El Paso, Texas. The Base 

comprises approximately 50,700 acres of land in the northernmost reaches of the 

Chihauhuan desert in a trough area called the Tularosa Basin, as shown in Figure 

2-1. The basin is bounded on the east and west by the Sacramento and San Andres 

Mountains, respectively. The closest population center to HAFB is the City of 

Alamogordo (population 30, 600), located about seven miles east of the Base 

boundary. 

2.1 Climate Conditions 

The climate near HAFB is arid with low annual rainfall and low relative 

humidity. The mountain ranges to the east and west dramatically influence local 

weather conditions providing orographic lifting which can produce summer 

thunderstorms and modify approaching weather systems. Most of the total annual 

rainfall occurs from thunderstorm activity between May and October. The winter 

is usually dry, characterized by clear skies and erratic snowfall. The snow 

normally melts within 24 hours. Strong southerly winds occur from March to May, 

blowing dust and sand. Annual precipitation averages 7.9 inches with extremes 

from 2.5 inches to 13.5 inches. 

2.2 Site Wastewater Treatment Process 

The Base operates seven sewage lagoons as part of its wastewater 

treatment system. The system currently treats both industrial and domestic 

wastewater. The lagoons contain sludge having residual hazardous constituents 

from former industrial waste management practices. In the past, industrial 

waste introduced into the lagoons contained solvents, herbicides and pesticides, 

fuels, processing chemicals, and degreasers. 
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Figure 2-2 shows the layout of the wastewater treatment system and 

sewage lagoons, designated Ponds A through G. Domestic and industrial wastewater 

enters the system through a headworks where the flow is screened through bar 

racks or ground in a comminutor, then degritted in a horizontal-flow grit 

chamber. Next, influent enters a Parshall flume and wet well where it is pumped 

to a splitter box. The splitter box discharges in parallel to Ponds A and B. 

These are aerated facultative lagoons. 

lagoons which are operated in series. 

The wastewater then flows through four 

The first of these, Pond C, has one 

aerator located near the influent point; the following three, Ponds D, E, and 

G, are nonaerated. Pond F is used to recirculate water back to the headworks 

of the system. Discharge from the last lagoon in series flows via an open ditch 

to Lake Holloman. 

The treatment system receives approximately 1.5 million gallons per 

day (MGD) of domestic and industrial wastewater. Domestic wastewater is 

generated from offices, shopping and eating facilities, and family housing. 

Industrial wastewater is generated from aircraft washing facilities, corrosion 

control facilities, machine and maintenance shops, and medical research and 

analytical laboratories. 

Figure 2-3 shows the area of the lagoons in which field activities 

will take place. Work currently is ongoing to remove two sludge mounds that 

were deposited around the discharge points in Ponds A and B. At present, Pond 

B has been drained and sludge is being excavated within the designated removal 

zone. Following the first phase of sampling, Pond B will be placed back into 

service, and Pond A will be drained for excavation of sludge within the 

designated removal zones. 

2.3 Previous Sampling 

Previous sampling of the lagoon sludge and sludge mounds by Computrac, 

Inc. in March 1986 and Radian Corporation in August and September 1988 revealed 

the presence of metals, PCBs, and other semivolatile compounds. Appendix A 

contains several tables of analytical results. 

below. 
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In March 1986, random sludge samples were collected from the bottom 

of Ponds A, B, and C. Several samples were analyzed for all hazardous 

constituents known to be discharged to the lagoon system, as well as priority 

pollutants and EP toxicity. The following analytical tests were performed: 

• Pesticides and PCBs -- EPA Method 608; 

• Base Neutral and Acid Extractables -- EPA Method 625; 

• Metals Total Analysis; and 

• Metals Extraction Procedure (EP Toxicity) Analysis. 

Test results indicate that the sludge is nonhazardous (i.e., no detectable 

concentrations of hazardous constituents). Table A-1 in Appendix A contains 

analytical results for these random sludge samples. 

Analysis for the hazardous characteristics of ignitability and 

reactivity were not performed since the sludge is saturated with and completely 

covered by water. The pH of the sludge ranged from 6.0 to 8.8 and, therefore, 

the sludge is not corrosive under the provisions of RCRA. 

Four non-random samples were also collected in March 1986 from two 

raised mounds of sludge located at the discharge points from the wastewater 

headworks to Ponds A and B. Analytical results are presented in Table A-2 in 

Appendix A. These four samples were found to contain low concentrations of the 

following organic constituents: 1,2,4-trichlorobenzene, benzo(a)pyrene, 

chrysene, phenathrene, pyrene, and PCBs. The concentration of PCBs ranged from 

14 to 130 micrograms per gram (ppm) in the sludge. 

In August and September.1988, sampling was performed to define the 

areal extent of contamination in Ponds A and B with respect to PCBs, organic 

constituents, and metals. A total of 46 and 41 vertical composite samples were 

collected from Ponds A and B, respectively, and analyzed using one or more of 

the following methods: 

• Volatile Organics -- EPA Method 8240; 

• Semivolatile Organics -- EPA Method 8270; 
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• PCBs -- EPA Method 8080; 

• Total Metals/Cyanide; and 

• EP Toxicity. 

A summary of analytical results is presented in Tables A-3 through A- 7 in 

Appendix A. In brief, no volatile organic compounds were detected in any sludge 

sample. This finding is consistent with previous sample results. A total of 

19 semivolatile organics were detected, the majority being polynuclear aromatic 

hydrocarbons. Concentrations ranged from a high of 42 parts per million (ppm) 

for methylnaphthalene to 0.8 ppm for fluorene (Table A-3). 

Two isomers of PCBs were detected in the sludge samples: PCB-1254 

and PCB-1260. Maximum detected PCB concentrations were 190 ppm in Pond B and 

82 ppm in Pond A as shown in Table A-4. Twelve out of fourteen metals were 

detected, including arsenic (18 ppm), beryllium (1.6 ppm), chromium (440 ppm), 

and mercury (13 ppm). Metals concentrations were, in general, higher in Pond B 

than in Pond A. 

Soil samples were collected in four locations each in Ponds A and B 

for EP Toxicity analysis to determine whether the soil is characteristically 

hazardous. None of the eight metals were present in soil samples above the 

regulatory limit as shown in Tables A-6 and A-7. 
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3.0 HAZARD ASSESSMENT 

This section presents the hazard analysis swnmary for conditions and 

hazardous substances known or suspected to be present at the sewage lagoon site, 

or those that may be created by conducting the sampling program. 

3.1 Task Description 

The Phase 1 sampling task will involve collection and analysis of soil 

samples from borings in .the Pond B removal zone, and sludge and soil samples from 

Pond C. Phase 2 sampling will include collection and analysis of soil samples 

from borings in the Pond A removal zones. In addition, twelve groundwater 

monitoring wells installed by the U.S. Geological Survey for a hydrogeologic 

investigation will be abandoned. 

Soil borings in each phase will be completed to depths ranging from 

10 to 25 feet below the bottom surface of the lagoons. Each boring will be 

logged for geologic purposes. Deep borings will be terminated when the 

subsurface clay layer is encountered. Soil sampling will be accomplished using 

a stainless steel split-spoon. Samples will be transferred to appropriate 

containers and shipped to Radian's laboratory in Sacramento, CA for analysis. 

All borings will be backfilled with cement-bentonite grout, and boring locations 

will be permanently marked for future reference. 

Ponds A and B will be drained and dewatered continuously during the 

boring and sampling efforts. Soil and sludge samples will be collected from 

Pond C in a small boat that is currently used by base personnel to service 

aeration equipment. 

3.2 Physical Hazards 

Physical hazards expected to be encountered in performing the tasks 

described above include: 
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• Drilling hazards, including falling objects, snapping cables, 

becoming entwined in rotating equipment, and being hit by 

equipment; 

• Electrical hazards, such as contacting aerator power lines with 

metal sampling/measuring devices, drilling into buried electri­

cal cables, having the drill mast contact overhead power lines, 

and drilling during electrical storms; 

• Fire hazards, including equipment fires; 

• Acoustical hazards resulting from excessive noise from the drill 

rig; 

• Hazards of drowning resulting from capsizing the boat; 

• Hazards of slipping, tripping, and falling due to extremely muddy 

conditions; and 

• Thermal hazards, including heat stress and hypothermia. 

Section 10.0 contains information on the abatement of these hazards. 

3.3 Biological Hazards 

The presence of raw sewage in the lagoons is anticipated. Ingestion 

of sewage can lead to severe illnesses or death due to the presence of fecal 

coliforms and other pathogenic mic·roorganisms. 

Section 10.0 contains information on the abatement of these hazards. 

3.4 Chemical Hazards 

The compounds detected in the sludge mounds are listed below: 
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• 1,2,4-Trichlorobenzene; 

• Polynuclear aromatic hydrocarbons (PAHs) including benzo(a)pyrene, 

chrysene, phenanthrene, and pyrene; 

• Arochlor 1254 and 1260 (PCB); and 

• Heavy metals, including arsenic, beryllium, chromium, lead, and 

mercury. 

Sections 4.0 and 10.0 contain information on the abatement of these hazards. 

compounds. 

follows. 

Table 3-1 contains information on the physical properties of these 

A discussion of the toxicological properties of these compounds 

It should be noted that the existing health and safety contractor for 

sludge removal activities recently apprised Radian of the potential presence of 

organophosphates on site; at present, their existence has been neither confirmed 

nor denied. The contractor provided no specific information on the types of 

compounds that might be present (e.g., pesticides such as parathion or diazinon) 

and, therefore, organophosphates are not specifically addressed in this A-E 

SHERP. Based on the toxicity of certain organophosphates (e.g., parathion and 

diazinon) relative to the other site chemicals of concern, the hazard mitigating 

measures presented in the following chapters should provide adequate protection 

against exposure to organophosphates if present at similar concentrations. 

3.4.l 1.2.4-Trichlorobenzene 

This compound is a member of the halogenated cyclic hydrocarbon family. 

Very little specific toxicity data is available for trichlorobenzene, but the 

chlorinated benzene family is capable of causing local and systemic toxicity. 
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TABLE 3-1. PHYSICAL PROPERTIES OF HAZARDOUS SUBSTANCES KNOWN TO BE PRESENT IN THE HOLLOMAN AFB SEWAGE LAGOONS 

Substance 

l) 1,2,4-trichlorobenzene 

2) Polynuclear Aromatic 
Hydrocarbons 

3) Arochlor 1254 & 1260 

4) Arsenic 

5) Beryllium 

6) Chromium 

7) Lead 

8) Mercury 

N.A. •Not applicable. 
N/A • Not available. 

Appearance Density 

Colorless liquid 1.454 g/cc 

Yellowish crystalline 1.18 g/cc 
solid (benzo(a)pyrene) (phenanthrene) 

Light yellow, viscous 1.47 g/cc 
liquid 

Silvery to black, 5.73 g/cc 
brittle, crystalline and 
amorphous metalloid 

Steel gray to white, 1.85 g/cc 
powder or crystalline 

Gray, green, brown or 7.2 g/cc 
purple, powder or solid 

Bluish-gray, white or 11. 4 g/cc 
yellow solid 

Silvery, heavy liquid 13.5 g/cc 

Vapor Water Flash 
Pressure Solubility Point 

lnJnHg @ 38.4"C Soluble 230"F 

l.lllnHg @ 118·c Insoluble N/A 
(phenanthrene) 

O.OOlnmHg @ Slightly N/A 
2o·c Soluble 

N.A. Insoluble N.A. 

lnlnHg @ 1520"C Depends on UNK 
form 

lnmHg @ 1616"C In~gluble UNK 
Cr 
Soluble 

lnlnHg @ 980"c Insoluble N.A. 
as element 

0.002nmHg @ Slightly N.A. 
25"C soluble 

Reference: Sax, N. Irving. Dangerous Properties of Industrial Materials, 6th Edition. Van Nostrand Reinhold Co., Inc., 1984. 

Upper Lower 
Explosive Explosive 

Limit Limit 

N/A N/A 

N/A N/A 

N/A N/A 

N.A. N.A. 

UNK UNK 

UNK UNK 

N.A. N.A. 

N.A. N.A. 



The chlorinated benzenes are irritating to the skin, eyes, and mucous 

membranes of the upper respiratory tract. Prolonged or repeated contact with 

the liquid phase may cause skin burns. 

The systemic toxicity of chlorinated benzenes generally decreases as 

the number of substituted chlorine atoms increases. In general, acute exposures 

to these compounds may cause drowsiness, uncoordination, and unconsciousness. 

Chronic exposure may result in liver, kidney, and lung damage as indicated by 

animal experiments. 

3.4.2 Polynuclear Aromatic Hydrocarbons (PAHs) 

Certain PAHs, benzo(a)pyrene and chrysene in particular, have been 

demonstrated to be carcinogenic in test animals and are suspected of having 

carcinogenic potential for humans. Benzo(a)pyrene has been shown to cause the 

formation of stomach, mammary, lung, and skin cancers. 

3.4.3 Arochlor 1254 and 1260 (PCB) 

Arochlor 1254 and Arochlor 1260 are members of the polychlorinated 

biphenyl (PCB) family. The two compounds are very similar in toxicity and 

structure, and are distinguished primarily by chlorine content (Arochlor 1254 

contains 54% chlorine, Arochlor 1260 contains 60% chlorine). Human experience 

data on PCB exposure is limited to a few poisoning incidents. Ingestion of PCB­

contaminated ( 1, 500 2, 000 ppm) rice bran oil caused nausea, lethargy, 

chloracne, brown skin pigmentation, subcutaneous edema of the face, a cheese­

like discharge from the eyes, and jaundice. Industrial skin exposures have 

caused dermatitis and chloracne. A slight increase in the incidence of cancer, 

particularly melanoma of the skin, has been reported in a small group of men 

exposed occupationally to Arochlor 1254. Animal studies have shown Arochlor 

1254, Arochlor 1260, and other PCBs to be capable of increasing the incidence 

of several types of cancer. 
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3.4.4 Arsenic 

The toxic effects of arsenic exposure are usually seen only in workers 

exposed to arsenic trioxide (As203). Arsenic compounds are capable of producing 

acute dermatitis. Copper smelter workers who are exposed to As203 have a higher 

than normal incidence of lung cancer. Tobacco smoking and exposure to other 

agents associated with copper smelting are thought to promote the development 

of lung cancers due to arsenic exposure. 

3.4.5 Beryllium 

Short term exposure to high levels of beryllium leads to the 

development of inflammation or reddening and swelling of the lungs, with symptoms 

similar to pneumonia. Removal of exposure results in reversal of symptoms. A 

skin allergy has been shown to develop when beryllium comes in contact with the 

skin. Laboratory studies indicate that inhalation of beryllium and its compounds 

has some cancer-causing potential in humans. 

3.4.6 Chromium 

Respiratory tract effects, including irritation of the nasal mucosa, 

seems to be the key endpoint for inhalation exposure to chromium in most of its 

forms. There is some evidence that inhalation of chromium in its hexavalent form 

may lead to the induction of cancer in humans. Dermal exposure to hexavalent 

chromium at very high levels has been observed to cause necrosis of the skin and 

kidney damage. 

3.4.7 

In middle-aged men, lead exposure has been demonstrated to increase 

blood pressure. At chronic, low levels exposure may cause changes in blood 

chemistry, but is unlikely to result in overt physical symptoms. At high levels 

of exposure, lead can severely damage the brain and kidneys in adults. In 

addition, high levels of exposure can damage the male reproductive system. The 
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effects of lead are the same regardless of whether it enters the body through 

breathing or ingestion. 

3.4.8 Mercury 

Inhalation of metallic mercury vapor has been associated with systemic 

toxicity in both humans and animals. At low levels of exposure the major target 

organs of mercury-induced toxicity are the kidney and central nervous system. 

At high exposure levels, respiratory, cardiovascular, and gastrointestinal 

effects are also seen. Dermal exposure to mercury can cause skin rashes and, 

when it contacts the eye, can cause redness, burning, and conjunctivitis. 

3.5 Discussion of Hazards 

While the sludge to be sampled has been shown to contain toxic 

materials, the concentrations of these contaminants are low (ppm range). The 

fact that the sludge will be wet and therefore highly unlikely to become 

aerosolized makes it highly improbable that significant chemical exposure will 

occur. A more detailed discussion of this potential hazard is presented in 

Section 9.0. 

Of greater concern are the physical and biological hazards discussed 

in this section. The potential for thermal stress while performing field work 

for this task is high and, therefore, the precautions listed in Section 10.0 must 

be followed. The potential for ingestion of pathogenic microorganisms is also 

high and good personal hygiene practices will be required. 
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4.0 PROTECTIVE EQUIPMENT ENSEMBLE 

Personal protective equipment ensembles are specified to protect 

employees from potential contamination hazards while conducting on-site field 

activities. The protective equipment ensemble required for all persons entering 

the Exclusion Zone and/or Contamination Reduction Zones at the sewage lagoon site 

(work zones are described in Section 5.0) includes the following: 

• Full- or half-face air purifying respirators equipped with organic 

vapor/acid gas cartridges with pre-filters; 

• Saranex-coated Tyvek full body coveralls; 

• Dust masks; 

• Latex inner gloves; 

• Butyl rubber or neoprene outer gloves; 

• Steel-toed neoprene rubber boots; 

• Saranex-coated Tyvek boot covers (not required, but available); 

• Safety glasses; 

• Life jackets (at all times while working from the boat); 

• Hard hats (at all times during drilling operations); and 

• Hip waders. 

Ear protection is not required for sampling activities at Lagoon C, and is not 

mandatory for drilling because the noise level from the rig is not considered 

to be excessive. Ear plugs will be available on site, however, and can be used 

by any project team member. 
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Prior to beginning work, employees will be fit-tested using the same 

type of respirator that will be used on site. 

Deviations from site safety requirements and sampling conditions 

described in this document are not expected to occur during field sampling 

activities. Therefore, upgrading or downgrading the level of personal protective 

equipment is not anticipated. 

General health and safety information and industrial hygiene data for 

the hazardous substances known or suspected to be present in the sewage lagoon 

sludge are presented in Table 4-1. 
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TABLE 4-1. INDUSTRIAL HYGIENE DATA FOR HAZARDOUS SUBSTANCES KNOWN OR SUSPECTED TO BE PRESENT AT THE 
HOLLOMAN AFB SEWAGE LAGOON SITE 

National Institute 
Occupational for Occupational 

Recomnended Safety and Health Safety Health CNIOSH) 
Personal Protective Adm. (OSHA) Permissible Recomnended 

Substance Equipment CPPE) Material Exposure Limit (PEL) Exposure Limit 

PCB-Arochlor 1254 & Saranex-coated Tyvek 0.5 mg/m3 1 µg/m3 
1260 

1,2,4-Trichlorobenzene Saranex-coated Tyvek N/A N/A 

Benzo(a)pyrene Saranex-coated Tyvek o.2b mg/m3 N/A 

Chrysene Saranex-coated Tyvek o.2b mg/m3 N/A 

Phenanthrene Saranex-coated Tyvek o.2b mg/m3 N/A 

Pyrene Saranex-coated Tyvek o.2b mg/m3 N/A 

Arsenic Saranex-coated Tyvek 0.01 mg/m3 2 µg/m3 

Beryllium Saranex-coated Tyvek 0.002 mg/m3 0.5 µg/m3 

Chromium Saranex-coated Tyvek 1.0 mg/m3 1C µg/m3 

Lead Saranex-coated Tyvek 0.03 mg/m3 0.1 mg/m3 

Mercury Saranex-coated Tyvek 0.1 mg/m3 0.05 mg/m3 

aThreshold Limit Value - Ceiling, this concentration should not be exceeded during any part of the working exposure. 
bAs Benzene, soluble fraction of Coal Tar Pitch Volatiles. 
cMost conservative of several NIOSH guidelines; for carcinogenic form of chromium. 

N/A • None available. 

American Conference 
of Industrial 

Hygienists CACGIH) 
Threshold Limit 

Value CTLV) 

0.5 mg/m3 

40a mg/m3 

N/A 

N/A 

N/A 

N/A 

0.2 mg/m3 

0.002 mg/m3 

0.05 mg/m3 

0.15 mg/m3 

0.1 mg/m3 



5.0 WORK ZONES 

Work zones are designed to prevent contamination of employees and 

visitors during all aspects of project work. Work zones and support areas will 

be established at the site to prevent the migration of contamination from one 

area to another or to the general public. Personnel and equipment movement 

between zones and on and off the site will be controlled by establishing work 

zones and following the decontamination procedures specified in Section 7.0. 

5.1 Exclusion Zone 

The Exclusion Zone (EZ) will encompass Pond B during Phase 1 activities 

and Pond A during Phase 2 activities. The dike area separating the lagoons, 

containing the removal contractor's decontamination pad and change trailer, will 

serve to demarcate the extent of the EZ. In addition to Pond B during Phase 1, 

an exclusion zone containing the lagoon boat and a sample preparation area will 

be established for sampling activities in Pond C. The limits of this "mini­

exclusion zone" will be marked by wooden stakes connected with high visibility 

tape, or by some other visual means. The minimum personal protective equipment 

required for all work activities in the EZ, excluding the life jackets used when 

in the lagoon boat, was previously described in Section 4.0. 

5.2 Contamination Reduction Zone 

The Contamination Reduction Zone (CRZ) will be established as a buffer 

zone between the Exclusion Zone and the Support Zone. All personnel and 

equipment exiting the EZ will do so through the CRZ. The main CRZ has been 

established by the removal contractor on the diked area separating Ponds A and 

B. The change trailer contains restroom and shower facilities, change lockers, 

and an equipment storage area. Upon completion of drilling and sampling, all 

equipment (e.g., drill rigs, split-spoons, etc.) will be moved to the decontami­

nation pad for cleaning. 

A "mini CRZ" will be established in the access areas of Ponds A and 

B for decontaminating the split-spoon and other equipment between sampling 
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points. All CRZs will be marked with high visibility tape or by some other clear 

visual means, and both will contain the personnel and equipment decontamination 

stations described in Section 7.0. The minimum personal protective equipment 

required for use in this zone is identical to that used in the EZ as presented 

in Section 4.0. 

5.3 Support Zone 

The remaining areas around Ponds A and B will constitute the Support 

Zone. No special clothing or protective equipment will be required in this area. 

No equipment or personnel will be permitted to enter the Support Zone from the 

Exclusion Zone without passing through the CRZ decontamination station(s). 

Eating, smoking, and drinking will only be allowed in the Support Zone. 
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6.0 SITE CONTROL 

Only personnel identified as "authorized" will be permitted to enter 

the EZ and CRZ. A master list of authorized personnel will be maintained by 

the Project Manager and the Radian Task Leader. The list will reflect only 

personnel who have received the appropriate training and medical certification 

as required by this A-E SHERP. 

6.1 Site Entry and Exit 

All persons entering the Exclusion Zone will be required to wear the 

personal protective equipment ensemble specified in Section 4.0. The following 

protocols will be followed during exit from the Exclusion Zone: 

• All personnel will exit into the adjacent Contamination Reduction 

Zone; and 

• All personnel will follow the appropriate decontamination 

procedures, as specified in Section 7.0. 

Protective equipment will be donned in the Support Zone and removed in the 

Contamination Reduction Zone. 

6.2 Communications 

The Radian team will be in the line-of-sight of support zone personnel 

at all times when in the exclusion zone. Communications will be maintained 

between personnel in the Support Zone and Base emergency response personnel and 

the local hospital through use of the Base telephone system. Emergency response 

procedures and telephone numbers are presented in more detail in Section 13.0. 
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6.3 Buddy System 

Exclusion Zone work (e.g., drilling operations, sampling from the 

lagoon boat) will be scheduled so that no employee works alone at any time. 

Each pair of workers will maintain visual contact at all times. The buddy system 

will enable the pairs of co-workers to "watch out" for each other while in the 

proximity of potential chemical and physical work hazards, and to notify one 

another of the integrity of personal protective equipment. 
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7.0 DECONTAMINATION 

Decontamination of personnel and equipment leaving the Exclusion Zone 

will be performed to minimize human exposure to hazardous substances and to 

minimize the spread of contamination to surrounding "clean" areas. The purpose 

of the Contamination Reduction Zone (CRZ) is to provide a location to perform 

decontamination. The portion of the CRZ adjacent to the exclusion zone (which 

encompasses Pond B and the lagoon boat during Phase 1 activities, and Pond A 

during Phase 2) will be referred to as the "dirty side." The portion of the 

CRZ adjacent to the Support Zone is referred to as the "clean side." 

7.1 Personnel Decontamination 

Persons leaving the EZ must pass through the CRZ and follow decon­

tamination procedures before entering the Support Zone. Hand tools and other 

sampling equipment used in the Exclusion Zone, and reuseable personal protective 

equipment (boots, safety glasses, etc.), will be appropriately cleaned prior to 

removal from the site each day. 

decontamination is as follows: 

The step-by-step sequence for personnel 

• Remove boot covers at the boot washing station located in the 

"dirty side" of the CRZ and place them in the disposal container 

provided; 

• Wash outer gloves and neoprene boots at the boot washing station; 

• Remove wrist tape and outer gloves, and place them in the disposal 

container provided; 

• Proceed toward the "clean side" of the CRZ, remove ankle tape 

and coveralls and place them in the disposal container provided; 

• Remove neoprene boots and life jacket, and place in the designated 

location at the edge of the CRZ; 
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• Remove respirators, unscrew cartridges, and place each in 

designated locations in the CRZ; 

• Remove inner gloves and discard in the disposal container 

provided; and 

• Wash hands and face, and proceed to the Support Zone. 

Respirators must be fully decontaminated after each use. All project 

personnel are required to take a thorough soap and water shower in their motel 

room at the end of each work day. 

7.2 Equipment Decontamination 

All equipment leaving the Exclusion Zone must be decontaminated in 

the Contamination Reduction Zone before being placed in the Support Zone. With 

the exception of the lagoon boat, all equipment must be washed or wiped down with 

a decontamination solution on the "dirty side" of the CRZ. The decontamination 

solution will consist of water and a detergent formulated for laboratory use 

(e.g., Alconox®). A final water rinse should be performed before the equipment 

is moved to the "clean side" and into the Support Zone. The lagoon boat, upon 

final completion of sampling, will be moved to the CRZ and washed both inside 

and out. 

The split-spoon and other sampling equipment will undergo decontamina­

tion during soil boring activities in a mini-CRZ to be established in the lagoon 

between the sludge removal area and the main CRZ. Equipment will be cleaned with 

a detergent and water solution until all visible contamination is removed, and 

then double-rinsed with distilled, deionized water. Upon completion of all 

borings the split spoon will be decontaminated in the main CRZ, and the drill 

rig will be steam cleaned on the decontamination pad provided by the removal 

contractor and located at the main CRZ. 
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7.3 Waste Management 

All discarded protective equipment and other expendables will be left 

at the site in a sealed container(s). The USAGE Project Manager and Holloman 

AFB Base Environmental Coordinator will be notified that the disposal container's 

contents may be classified as hazardous waste and should be handled and stored 

as such. Spent wash water resulting from decontamination of any equipment that 

has come in contact with the sludge will be collected in the holding tank 

associated with the contractor's change trailer and decontamination pad. The 

containerized liquid will be subsequently tested by the contractor as part of 

the sludge removal project. All other wash water will be routed back to the 

individual lagoon being sampled. 
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8.0 MAINTENANCE AND IN-USE INSPECTION OF PROTECTIVE EQUIPMENT 

Effective use of protective equipment requires that the equipment be 

properly used, maintained, and inspected periodically during each sampling day. 

Gloves and coveralls are to be inspected every 2 hours of work to 

detect holes, rips, or tears that have compromised their structural integrity. 

The "buddy system" is to be used to inspect the backs and sides of coveralls 

that cannot be seen by the person wearing them. 

Respirator cartridges are good for a maximum of eight hours and must 

be changed at appropriate intervals. Respiratory equipment must be fully 

decontaminated after each use. 
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9.0 AIR MONITORING REQUIREMENTS 

In assessing the need for air monitoring for this type of project, it 

is often useful to determine the amount of aerosolized sludge that would have 

to be present to cause employee overexposure to the contaminants it contains. 

The following equation is used: 

Allowable limit of 
total aerosol in air 

Allowable limit of contaminant in air 
concentration of contaminant in sludge 

In accordance with good industrial hygiene practice, the worst case 

(lowest allowable contaminant in air level, highest concentration of contaminant 

in the sludge) was examined. For this project, chromium was chosen as the 

contaminant to be examined as it has the lowest recommended exposure limit 

(0.0005 mg/m3 by NIOSH) and the highest concentration (440 ppm) in the sludge 

of all the chemical contaminants. 

The amount of sludge aerosol which would produce an overexposure is 

calculated as follows: 

Allowable total aerosol in air 0.0005 mg/m3 

440 parts/106 parts 

Allowable total aerosol in air 2.3 mg/m3 (without respirators) 

Moreover, because the team will be required to wear air-purifying 

respirators which afford additional protection, the amount of sludge aerosol 

required to produce an overexposure is actually higher: 

2.3 mg/m3 x 101 

2.3 mg/m3 x 502 

23.0 mg/m3 (half-face respirator) 

115 mg/m3 (full-face respirator) 

1 NIOSH-based protection factor (PF) for half-face respirator. 
2 NIOSH-based PF for full-face respirator. 
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This magnitude of aerosolization is highly unlikely as the soils in 

Ponds A and B will have a high moisture content, and those in Pond C will be 

handled in a water saturated state. This fact, combined with the short length 

of the project, precludes the need for personal, area, or work area perimeter 

air monitoring. 
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10.0 SAFE WORK PRACTICES/ACCIDENT PREVENTION 

This section addresses safe work practices and accident prevention 

techniques for each activity associated with the drilling and sampling work to 

be conducted at the Holloman Air Force Base sewage lagoon site. 

10.1 Prevention of Drilling Accidents 

Project workers involved in drilling operations must pay close 

attention to drilling activities and not endanger himself/herself or other 

personnel. The rule around drilling rigs is heads up and hands off. Project 

workers should stay away from rotating augurs, bits, drill rods, and rotary 

cables. Keep clear of potential falling objects such as drill rods being 

hoisted. The safest work practice around drilling rigs is to use common sense. 

10.2 Prevention of Electrocution 

Since power lines running to the aerators are present, the use of 

electrically conductive (metal) poles or pipe for sampling or drilling presents 

an electrocution hazard. To minimize electrical hazards, the following 

procedures will be followed: 

• During sampling, project workers must be constantly aware of the 

position of power lines relative to themselves and their 

conductive poles or pipes. At no time should the distal (far) 

end of the pole or pipe come within 10 feet of a power line. If 

this is not feasible, nonconductive materials (such as kiln-dried 

wood) must be used in lieu of metal. 

• Drilling will be conducted utilizing a split-spoon sampler ahead 

of the augur to warn of underground objects such as buried 

electrical cables or pipelines. If underground objects are 

encountered, cease drilling and identify object, or move to a new 

location. 
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• Drilling and sampling operations will be ceased whenever 

electrical storms are occurring in the vicinity. 

During both sampling and drilling operations, the aerators will be 

shut off in the lagoons. A plan view showing the location of electrical aerator 

lines within the lagoons is available through the Base Civil Engineer. 

10.3 Prevention of Fires 

The following procedures will be employed to minimize the potential 

impacts of fires: 

10.4 

• At least one operable fire extinguisher (combination Class A and 

C) will be available at the drilling location for extinguishing 

small fires. 

• In the event of a fire, notify support zone personnel immediately. 

Support zone workers then must notify base personnel immediately. 

Prevention of Drowning 

The hazards associated with sampling sludges from a boat (i.e., 

drowning) can be abated through the use of safe work practices as described 

below. 

• Safe boating practices should be observed at all times. Safe 

boating practices require that all members in a boat wear a 

properly fitted life jacket. Furthermore, all sampling team 

members will be instructed not to stand while in the boat. 

• To prevent the boat from capsizing, proper balance should be 

established and maintained during sampling activities from the 

boat. 
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10.5 Prevention of Thermal Stress 

Heat Stress 

All project personnel should be familiar with the signs and symptoms 

of heat stress, as described below. 

• Heat Exhaustion - Dizziness, fatigue, copious perspiration, cool 

skin that is sometimes pale and clammy, and nausea. 

• Heat Stroke - Hot, dry, flushed skin; delirium, coma (in some 

cases). 

Heat stress can be prevented by resting frequently in a shaded area 

and consuming large quantities of fresh potable water. If symptoms of heat 

exhaustion are observed, the person will be required to rest in a shaded area 

and consume liquids. If symptoms are widespread or observed frequently, heat 

stress monitoring must be performed. This requires the determination of 

employees' heart rates (HR) after one minute of rest. 

If, after one minute of rest, the HR is higher than 110 beats per 

minute, the next work period should be shortened by 33 percent, while the length 

of the rest period stays the same. If the HR is 110 beats per minute at the 

beginning of the next rest period, the following work cycle should be shortened 

by another 33 percent. Resting HR should be determined prior to the start of 

on-site activities for comparative purposes. 

If symptoms of heat stress are observed, the victim will be transported 

to the local hospital immediately. Workers should not hesitate to seek medical 

attention if heat stroke is suspected. 

Hypothermia 

Project activities for Phase 1 will be conducted during the late winter 

months. Temperatures during this period could be extreme in either direction 
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so the potential for hypothermia, as well as heat stress, exists. Therefore, 

all project workers should be familiar with the signs and symptoms of hypothermia 

and frostbite: 

• Hypothermia - Shivering, numbness, drowsiness, and marked muscular 

weakness. 

• Frostbite - Initially, skin is flushed, then it changes to white 

or grayish-yellow in appearance. The affected area first may feel 

intensely cold, and then numb. 

Hypothermia can be prevented by wearing proper protective clothing 

and limiting the duration of exposure to extreme cold. Accordingly, the Radian 

on-site Task Leader will take precautions as necessary such as instituting 

shorter work periods and providing a sheltered, heated area for rest periods. 

If symptoms of hypothermia are observed, the victim will be brought 

to a warm rest area as quickly as possible. If symptoms of frostbite are 

evident, wrap the affected area loosely in a warm, dry cloth until rewarmed. 

If symptoms persist, seek medical attention at the local hospital. 

10.6 Hazardous Substance Exposure 

Procedures to prevent overexposure to hazardous substances were 

previously described in Sections 4. 0, 5. 0, 6. 0, 7. 0, and 8. 0 of this plan. 

'While these procedures attempt to codify safety and health practices, the best 

defense against exposure to toxic materials is the use of common sense. This 

includes rinsing gross contamination off protective equipment before removing 

it. Also, where possible, locate the drilling rig upwind of the boring location. 
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11.0 EMPLOYEE TRAINING 

All personnel involved in field activities for this task will be 

trained in accordance with the Occupational Safety and Health Administration 

(OSHA) Standard 29 CFR Section 1910.120. This regulation requires all employees 

that may be exposed to hazardous conditions at hazardous waste sites to receive 

at least 40 hours of health and safety instruction, including respiratory 

training and respirator fit-testing, prior to engaging in any hazardous waste 

operations. Employees completing this requirement must submit proof of such 

instruction, including proof of respirator fit-testing, to the Radian in-house 

health and safety consultant prior to the commencement of work. In addition to 

the basic 40-hour training requirement, on-site supervisors of employees engaged 

in hazardous waste operations at the site also must have completed the OSHA 

requirement for eight additional hours of specialized training on managing such 

operations. 

A site-specific training session will be conducted prior to the 

commencement of work. This training session will address specific hazards that 

could be encountered at the site, and will include a review of the information 

contained in this A-E SHERP. 

11.1 Initial Training 

The Radian Task Leader will be responsible for providing site-specific 

occupational health and safety hazard and personal protective equipment training 

to all employees assigned to the project, prior to commencement of work. This 

training will include: 

• Basic operational safety emphasizing the hazards expected on­

site; 

• Use of personal protective equipment; 

• Work practices by which the employee can minimize risks from the 

hazards; 
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• Site controls, including areas of contamination to avoid, and 

designated routes to and from the site; 

• Acute and chronic effects of the toxic chemicals at the site; 

• Personnel and equipment decontamination facilities and procedures; 

• Prohibited site activities; 

• The "buddy system;" and 

• Emergency response, including a review of the site contingency 

plan. 

Written certification that this training has been completed shall be 

documented by the Task Leader and included in the project file. 

11.2 Visitor Training 

Although site visitors will not be required to receive 40 hours of 

health and safety training prior to visiting the site, the Task Leader will be 

responsible for informing visitors of the hazards associated with the site. No 

visitors will be allowed to enter the Exclusion Zone or the Contamination 

Reduction Zone. 

11.3 Follow-up Training 

Follow-up training will be provided by the Task Leader prior to each 

significant change in operations. This training will include a review of 

problems observed during the previous work (i.e., improper use of protective 

clothing, decontamination procedures, etc.). Special training may be required 

if unanticipated problems occur on site or if a change in work scope occurs. 
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12.0 MEDICAL CONSIDERATIONS 

All Radian project personnel are enrolled in an on- going medical 

surveillance program per the requirements of OSHA's hazardous waste operations 

regulation (29 CFR Section 1910.120). Therefore, all personnel will have had 

a medical examination within 12 months prior to the start of field activities 

and will have another medical examination within 12 months after the end of 

field activities. (All personnel receive annual medical examinations.) The 

initial medical examination consists of: 

• History and physical; 

• Occupational history; 

• Reproductive history; 

• Occupational health chemistry panel; 

• Complete blood count; 

• RBC cholinesterase testing; 

• Urinalysis; 

• Chest X-ray; 

• Pulmonary function testing; and 

• Other tests as indicated by health and exposure history. 

The annual medical examination consists of: 

• Medical and occupational history update; 

• Physical examination; 

• Occupational health and chemistry panel; 

• Complete blood count; 

• Urinalysis; and 

• Pulmonary function testing. 

12.1 Project-Specific Medical Surveillance 

A medical examination will be performed if an employee develops signs 

or symptoms indicating possible over-exposure to hazardous substances and/or 

thermal stress. 
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No routine project-specific medical surveillance will be performed 

since no substances or conditions are anticipated at the site that would produce 

disease or biological changes not detected by the general medical surveillance 

program. 

12.2 Emergency Medical Care 

The local and Base hospitals will be utilized for emergency medical 

care. See the Contingency Plan, Section 13.0, for emergency telephone numbers 

and hospital locations. 

12-2 



13.0 CONTINGENCY PI.AN 

Emergency conditions that may be anticipated at this site include: 

• Drilling-related accidents; 

• Drowning; and 

• Medical emergency due to conditions such as thermal stress, or 

toxic materials splashed in a person's eyes. 

13.1 Authority 

Radian's Task Leader, Mr. Stephen Katz, has the authority to stop work 

and implement this contingency plan. 

13.2 Emergency Equipment Needs 

Zone: 

The following equipment must be kept in the Contamination Reduction 

• Throw rope and flotation life preserver; 

• Portable emergency eye wash; 

• An adequately stocked first-aid kit, including materials for 

tourniquets and temporary splints; and 

• Blanket or other clean cover. 

13.3 Implementation Procedures 

All emergency conditions are to be reported to the Radian Task Leader 

as soon as they are observed. The Radian Task Leader will report the emergency 

to the appropriate Base personnel as described below, at which time an 
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appropriate response will be undertaken. In emergency situations, where workers 

need to leave the Exclusion Zone immediately, decontamination procedures may be 

abbreviated or omitted. 

All life-threatening injuries or illnesses are to be cared for at the 

Base hospital. If a life-threatening injury or illness occurs, call the hospital 

at 3260 (Base phone) or 479-3260 (civilian phone), or transport the victim to 

the Base hospital. All non-life-threatening illnesses or injuries are to be 

treated at the public hospital in Alamogordo. 

eye wash. 

All eye splash injuries are to first be treated using the portable 

If irritation or pain persists, the victim will be transported to 

the Alamogordo Hospital. 

13.4 Emer&ency Telephone Numbers 

From From 
Military Civilian 

Phone or Pay Phone 

Air Force Base Hospital 3260 479-3260 

Air Force Security Police 7171 479- 7171 

Air Force Fire Department 7117 479-7117/1117 

Air Force Ambulance 3268 479-3268 

Base Environmental 3931 479-3931 
Coordinator 

Ambulance, Fire 
and Police, Alamogordo 9-911 911 

Gerald Champion Memorial 
Hospital, Alamogordo 9-437-3770 437-3770 

The Task Leader will verify these phone numbers upon arrival at the 

site. 
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13.5 Hospital Location 

The Base hospital is located at the intersection of First Street and 

Santa Fe Street. Project team members are to determine the fastest route between 

the work site and the Base hospital upon arrival at the site. 
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14.0 DOCUMENTATION 

Employees' training certificates for completion of 40 hours of health 

and safety training mandated by 29 CFR Section 1910.120, and documentation of 

site-specific training will be maintained in the project file. Documentation 

of employees' respirator fit tests also will be maintained in the project file, 

as well as summaries of any health and safety incidences or injuries. 
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APPENDIX A 

Previously Obtained 
Sampling Data 



Table A-1. Random Lagoon Sludge Sample Analytical Results (ug/g unless otherwise 
specified) 

Source: Delisting Proposal, Holloman Air Force Base Sewage Treatment Lagoons, 
Computrac, Inc., 28 August 1986. 

SLUDGE SAMPLE NUMBER 
Lagoon A Lagoon B Lagoon c 

EPA Method 608 4 6 9 12 14 17 lC 

Aldrin ND ND ND ND ND ND NC 
alpha-BHC ND ND ND ND ND ND NC 
beta-BHC ND ND ND ND ND ND NC 
delta-BHC ND ND ND ND ND ND NC 
Lindane ND ND ~ID ND ND ND N[ 
Chlordane ND ND ND ND ND ND N[ 
4,4'-DDD ND ND ND ND ND ND N[ 
4,4'-DDE ND ND ND ND ND ND N[ 
4,4'-DDT ND ND ND ND ND ND N[ 

Dieldrin ;0 ND ND ND ND ND N[ 
Endosulphan ND ND ND ND ND ND N[ 
Endosulphan I I ND ND ND ND ND ND N[ 
E ndosu lphan sulfate ND ND ND ND ND ND ~I [ 
Endri n ND ND ~ID ND ND ND N[ 
E ndri n A 1 dehyde ND ND ND ND ND ND N[ 
Heptachlor ND ND ND ND ND ND NC 
Heptachlor Epoxide ND ND ND ND ND ND N[ 
PCB-1016 ND ND ND ND ND ND NC 
PCB-1221 ND ND NO ND ND ND NC 
PCB-1232 ND ND ND NO ND ND NC 
PCB-1232 ND ND ND NO ND ND NC 
PCB-1242 NO ND ND ND ND ND NC 
PCB-1248 ND ND NO ND ND ND ~JC 
PCB-1254 ND ND ND ND ND ND NC 
PCB-1260 NO NO ND NO ND ND NO 
Ethion ND ND NO ND ND ND NO 
Trithion ND ND ND NO ND ND ND 
Diazinon NO ND NO ND ND ND NO 
Malathion NO NO NO ND NO ~m ND 
Parathion ND NO ND NO NO ND NC 
Guth ion ND ND NO NO ND ND ND 
Tedion (Tetradifon) ND NO NO NO NO ND ND 
Aldicarb NO ND NO NO NO NO ND 
Kelthane (Dicofol) ND ND NO NO ND ND ND 

ND = Below level of detection 
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Table A-1. (continued) Random Lagoon Sludge Sample Analytical Results (ug/g unles 
otherwise specified) 

EPA Method 625 SLUDGE SAMPLE NUMBER 

Lagoon A Lagoon B Lagoon c 
4 6 9 12 14 17 1 

2,4,6-trichlorophenol NO ND ND NO ND ND ~ 

p-chloro-m-cresol tm NO NO ND NO NO ~ 

2-chlorophenol NO NO NO NO ND ND ~ 

2,4-dichlorophenol NO ND NO ND ND NO ~ 
2,4-dimethylphenol ND NO ND MD ND NO ~ 

2-nitrophenol NO ND ~ID NO ND ND ~ 
4-nitrophenol ND NO NO ND ND ND ~ 

2,4-dinitrophenol NO ND NO ND NO NO ~ 
4,6-dinitro-2-methylphenol tm NO NO NO ND NO ~ 
pentachlorophenol tm ND MO NO NO ~ID ~ 

phenol NO ND NO NO NO NO ~ 
acenapthene NO ND NO NO NO NO ~ 

benzidene ND ND NO ND NO NO ~ 

1,2,4-trichlorobenzene ND NO ND ND ND ND ~ 

hexachlorobenzene NO ND NO NO NO NB ~ 

hexachloroethane NO ND NO NO ND ND ~ 
bis(2-chloroethyl)ether ND ND ND ND ND ND ~ 

2-chloronapthalene ND NO ND NO NO ND ~ 
1,2-dichlorobenzene NO NO NO ND ND NO ~ 
1,3-dichlorobenzene NO ND ND ND ND ND ~ 
1,4-dichlorobenzene NO NO NO ND ND ND ~ 
3,3'-dichlorobenzidine ND ND ND NO ND NO ~ 
2,4-dinitrotoluene NO ND ND ND ND ND ~ 

2,6-dinitrotoluene ND ND ND NO ND NO ~ 

1,2-diphenylhydrazine ND ND ND ND ND ND ~ 
fluoranthene ND ND ND ND ND ND ~ 

4-chlorophenyl phenyl ether ND ND ND ND ND NO ~ 

4-bromophenyl penyl ether ND ND NO ND ND ND ~ 
bis(2-chloroisopropyl)ether ND ND ND NO ND NO ~ 

bis(2-chloroethoxy)methane ND ND ND NO ND ND ~ 

hexachlorobutadiene ND NO ND ND NO ND ~ 

hexachlorocyclopentadiene ND ND NO NO ND NO ~ 

isophorone NO ND NO ND ND ND ~ 

naphthalene ND ND ND NO NO NO ~ 
nitrobenzene ND ND tm ND ND NO ~ 

N-nitrosodimethylamine ND ND NO ND ND ND ~ 

N-nitrosodiphenylamine ND ND ND ND ND ND ~ 

N-nitrosodipropylamine ND ND ND ND ND ND ~ 

bis(2-ethylhexyl)phthalate ND NO NO ND NO ND ~ 

benzylbutyl phthalate ND ND ND ND NO NO ~ 

di-n-butyl phthalate ND ND ND NO ND ND ~ 

di-n-octyl phthalate ND ND ND NO NO ND ~ 

diethyl phthalate ND NO ND ~ID NO ND ~ 

dimethyl phthalate NO NO NO ND ND ND N 
benzo(a)anthracene ND NO ND NO ND NO N 
benzo(a)pyrene ND NO ND ND NO ND N 
benzo(k)fluoranthene NO ND NO ND NO ND N 
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Table A-1. (continued) Random Lagoon Sludge Sample Analytical Results (ug/g unless 
otherwise specified) 

SLUDGE SAMPLE NUMBER 
_Lagoon A Lagoon B Lagoon c 
4 6 9 12 14 17 18 

chrysene ND ND ND ND ND ND ND 
acenaphthylene ND ND ND ND ND ND ND 
benzo(ghi)perylene ND ND ND ND ND ND ND 
fluorene ND ND ND ND ND ND ND 
phenanthrene ND ND ND ND ND ND ~JD 
dibenzo(a,h)anthracene ND ND ND ND ND ND NO 
indeno(l,2,3-cd)pyrene ND ND ND ND ND ND ND 
pyrene ND ND ND ND ND ND ND 
2,3,6,7,8-tetrachloro- ND ND ND ND ND ND ND 
dibenzo-p-dioxin 

EP Tox Ana llsi s (mg/1} 

Arsenic 0.02 0.01 0.01 0.01 ND 0.02 ND 
Barium 3.0 ND ND ND 3.0 4.0 3.0 
Cadmium ND ND ND ND 0.02 0.03 ND 
Chromium NO ND NO ND NO NO ND 
Lead ND ND ND ND ND NO ND 
Mercury ND ND ND ND NO ND ND 
Selenium ND ND ND ND ND ND ND 
Silver ND ND ND ND ND 0.03 ND 

Total Analysis (ug/g} 

Antimony 13.0 14.0 11.0 13.0 11.0 13.0 12.0 
Arsenic 0.05 ND ND ND ND ND ND 
Cadmium 2.0 1.5 1.6 1.4 1.2 1.3 1.2 
Chromium 8.0 23.0 13.0 23.0 9.0 8.0 7.0 
Copper 60.0 29.0 33.0 27 .0 16.0 9.0 15.0 
Lead 15.0 5.1 5.3 5.6 2 .1 1.8 3.5 
Mercury 0.31 0.39 0.25 0.9 0 .1 0.05 0.09 
Nickel 4.0 3.0 4.0 3.0 3.0 4.0 3.0 
Selenium 0.2 ND ND ND ND ND ND 
Silver 20.0 7.5 8.0 6.6 3.2 2.0 3.8 
Zinc 85.0 57 .o 56.0 49.0 22.0 16.0 25.0 
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Table A-2. Non-Random "Hot Spot" Lagoon Sludge Sample Analytical Results (ug/g ur 
otherwise specified) 

Source: Delisting Proposal, Holloman Air Force Base Sewage Treatment Lagoons, 
Computrac, Inc., 28 August 1986. 

SLUDGE SAMPLE NUMBER 

Lagoon A Lagoon B 
EPA Method 608 1 2 7 11 

Aldrin ND ND ND ND 
alpha-BHC ND ND ND ND 
beta-BHC ND ND ND ND 
delta-BHC ND ND ND ND 
Lindane ND ND ND ND 
Chlordane ND ND ND ND 
4,4'-DDD ND ND ND ND 
4,4'-DDE ND ND ND ND 
4,4'-DDT NO ND ND NO 
Dieldrin ND ND ND ND 
Endosulphan NO ND ND ND 
Endosulphan II ND ND ND ND 
Endosulphan sulfate ND ND ~ID ND 
Endrin NO ND NO ND 
Endrin Aldehyde ND ND ND ND 
Heptachlor NO NO ND ND 
Heptachlor Epoxide ND ND ND ND 
PCB-1016 ND ND ND ND 
PCB-1221 ND ND ND NO 
PCB-1232 ND ND ND ND 
PCB-1232 ND ND ND ND 
PCB-1242 ND ND ND ND 
PCB-1248 ND ND ND ND 
PCB-1254 27 40 14 130 
PCB-1260 ND ND ND NO 
Ethion ND ND ND ND 
Trithion HD ND ND ND 
Diazinon ND ND ND ND 
Malathion ND ND ND ND 
Parathion ND ND ~ID NO 
Guthion ND ND ND NO 
Tedion (Tetradifon) tm ND ND ND 
Aldicarb ND ND ND ~ID 
Kelthane (Dicofol) NO NO NO NO 

NO • Below level of detection. 
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Table A-2 (continued). Non-Random "Hot Spot" Lagoon Sludge Sample Analytical Resu 
(ug/g unless otherwise specified) 

SLUDGE SAMPLE NUMBER 

Lagoon A 
EPA Method 625 1 2 

Lagoon B 
7. 11 

2,4,6-trichlorophenol ND ND ND ND 
p-chloro-m-cresol NO ND ND ND 
2-chlorophenol ND ND ND ND 
2,4-dichlorophenol ND ND ND ND 
2,4-dimethylphenol ND ND ND ND 
2-nitrophenol ND ND ND ND 
4-nitrophenol ND ND ND ND 
2,4-dinitrophenol ND ND ND ND 
4,6-dinitro-2-methylphenol ND NO ND ND 
pentachlorophenol ND ND ND ND 
phenol ND ND ND ND 
acenaphthene NO ND NO ND 
benzidene NO ND NO ND 
1,2,4-trichlorobenzene NO 2.5 NO 2.6 
hexachlorobenzene ND ND ND NO 
hexachloroethane ND NO NO NO 
bis{2-chloroethyl)ether NO NO ~m ND 
2-chloronapthalene ND NO NO NO 
1,2-dichlorobenzene NO NO NO NO 
1,3-dichlorobenzene NO NO NO NO 
1,4-dichlorobenzene ND NO ND NO 
3,3 1 -dichlorobenzidine NO NO NO NO 
2,4-dinitrotoluene NO NO NO NO 
2,6-dinitrotoluene NO NO NO NO 
1,2-diphenylhydrazine NO ND NO NO 
f luoranthene NO NO NO NO 
4-chlorophenyl phenyl ether ND NO NO NO 
4-bromophenyl penyl ether ND ND ND ND 
bis{2-chloroisopropyl)ether ND NO ND ND 
bis{2-chloroethoxy)methane ND ND ND NO 
hexachlorobutadiene ND ND ND ND 
hexachlorocyclopentadiene ND NO NO NO 
isophorone ND ND ND NO 
naphthalene ND ND NO NO 
nitrobenzene ND ND ND NO 
N-nitrosodimethylamine ND ND ND NO 
·N-nitrosodiphenylamine NO NO ND NO 
N-nitrosodipropylamine NO NO NO HO 
bis(2-ethylhexyl)phthalate NO NO NO NO 
benzylbutyl phthalate NO NO NO NO 
di-n-butyl phthalate NO NO NO NO 
di-n-octyl phthalate NO NO NO ND 
diethyl phthalate ND NO ND NO 
dimethyl phthalate NO NO NO NO 
benzo(a)anthracene NO NO NO NO 
benzo( a )pyrene NO 9.0 NO ND 
benzo{k)fluoranthene NO ND NO NO 
chrysene 2.9 7.1 NO NO 
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Table A-2 (continued). Non-Random "Hot Spot" Lagoon Sludge Sample Analytical 
(ug/g unless otherwise specified) 

Resu 

SLUDGE SAMPLE NUMBER 
Lagoon A Lagoon B 

1 2 7 11 

acenaphthylene ND ND ND ND 
benzo(ghi)perylene ND ND ND ND 
f luorene ND NO ND ND 
phenanthrene ND 6.3 ND 1.5 
·dibenzo(a,h)anthracene ND NO NO ND 
indeno(l,2,3-cd)pyrene ND ND ND ND 
pyrene 0.91 7.5 NO 0.9 
2,3,7,8-tetrachloro- ND ND ND ND 
dibenzo-p-dioxin 

Total Analysis (ug/g) 

Antimony 5.0 10.0 11.0 14.0 
Arsenic 0.3 0.5 NO 0.8 
Cadmium 2.1 2.2 1.8 3.2 
Chromium 11.0 18.0 23.0 19.0 
Copper 81.0 96.0 51.0 120.0 
Lead 17 .o 21.0 12.0 23.0 
Mercury 0.56 1.0 0.54 3.4 
Nickel 4.0 8.0 4.0 10.0 
Selenium NO ND NO NO 
Silver 21.0 18.0 14.0 24.0 
Zinc 150.0 210.0 97 .o 240.0 

EP Tox Analysis (mg/l) 

Arsenic 0.01 NO 0.02 0.02 
Barium NO NO NO ND 
Cadmium ND ND ND ND 
Chromium NO ND NO ND 
Lead ND ND NO NO 
Mercury ND NO ND NO 
Selenium ND NO NO NO 
snver ND ND NO ND 
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TABLE A-3. SUMMARY OF EPA METHOD 8270 RESULTS FOR PONDS A AND B 

Detection 

Number of Times Maximum Value Limit 

Parameter Detected (ug/g) 

* 1,2,4-trichlorobenz•n• 5 12.00 

l,2-dichlorobenz•n• 2 14.00 
** I 

2-methylnaphthalene 8 42.00 

4-chloroaniline 3 lo. oo' 

anthrac•n• 4 7.40 

benzo(a)anthrac•n• 3 
I 

7.19 
* I 

benzo(a)pyrene 10 7,80 

benzo(b)fluoranthene 
I 

6 9.60 

benzo(k)fluoranthene 8 7.50 
I 

** B 
bis(2-et~ylhexyl)phthalate 43 100.00 

I 
chryaen• ll 8.30 

B 
di-n-butylphthalate 26 18.00 

I 
di-n-octyl p~;halate 8 5.59 

fluoranthene 12 13.00 

fluoren• 
I 

1 0.80 

indeno(l,2,3-cd)pyren•n• 
I 

1 l. 89 
I 

iaophoro 2 4.50 
* I 

phenanthrene 3 7.90 
* 10.00

1 
pyrene 13 

Table liata only those compounds present above th• analytical 

I 
B 

Detected at value leaa than 3.3 times detection limit. 

* 
Detected in the reagent blank, background subtraction not 

** Previously detected in sampling by Computrac, Inc. 

Previously detected in sampling by Radian Corporation. 

(ug/g) 

3.29 

3.29 

17.00 

7.69 

2.09 

2.90 

4.30 

7.19 

4.30 

3.00 

4.30 

2. 79 

4.30 

3.79 

0.69 

l. 39 

2.09 

6.00 

3.29 

detection limit. 

performed. 

Location of 

Maximum Value 

Bl-4 

Bl-4 

Bl-4 

Bl-21 dup 

A3-2 

Bl-10 

Bl-4 

Al-24 

Bl-4 

Bl-7 

Bl-4 

A3-8 

Bl-4 

Bl-4 

Bl-10 

Bl-10 

B3-6 

A3-2 

Bl-4 

Reference: A-E Quality Control Summary Report (A-E QCSR) for Additional 
Sampling, Hazardous Waste Sewage Sludge Removal, Holloman AFB, 
December 1988. 
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TABLE A-4. SUMMARY OF EPA METHOD 8080 RESULTS FOR PONDS A AND B 

Value ~25 ppm Detection 
Parameter (µg/g) Limit (µg/g) Location 

Total PCB 1 190.0 2.4 Bl-4 

130.0 2.0 Bl-10 

* 82.0 38.0 Al-3 

76.0 2.4 Bl-7 

48.0 2.2 Bl-21 dup 

39.0 2.1 Bl-20 

* 37.0 25.0 Al-17 dup 

* ~ 1.0 13.0 Al-17 

33.0 2.5 A3-3 

* 30.0 12.0 A2-7 

30.0 2.2 Bl-2 

29.1 2.2 Bl-20 dup 

28.0 * 17.0 Al-13 

28.0 3.2 Al-14 

26.6 2.5 Al-27 

25.0 * 13.0 A3-l 

1 Calculated as sum of PCB-1254 and PCB-1260. 

* Detected at value less than 5 times detection limit. 

Reference: A-E Quality Control Summary Report (A-E QCSR) for Additional 
Samplin, Hazardous Waste Sewage Sludge Removal, Holloman AFB, 
December 1988. 
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TABLE A-5. SUMMARY OF INORGANIC ANALYSES FOR PONDS A AND B 

Maximum Value Detection Location of 
Parameter (µg/g) Limit (µg/g) Maximum Value 

Arsenic, graphite AA 18.00 0.95 Al-4 

* Beryllium, ICPES 1. 60 0.75 B2-6 dup 

Cadmium, ICPES 28.00 1. 89 B2-6 dup 

Chromium, ICPES 440.00 11.00 B2-6 dup 

Copper, ICPES 1300.00 9.39 B2-6 dup 

* Cyanide (total) 12.00 3.59 B2-6 dup 

Lead, graphite AA 370.00 0.46 B2-6 dup 

Mercury 13.00 0.30 B2-7 

Nickel, ICPES 39.00 7.50 B2-6 dup 

Selenium, graphite AA 2.00 * 1. 39 A2-9 

* 2.00 1. so B2-9 

Silver, ICPES 470.00 20.00 B2-9 

Zinc, ICPES 1400.00 7.50 B2-6 dup 

Table lists only those metals present above.the analytical detection limit. 

* Detected at value less than five times detection limit. 

Reference: A-E Quality Control Summary Report (A-E QCSR) for Additional 
Sampling, Hazardous Waste Sewage Sludge Removal, Holloman AFB, 
December 1988. 
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TABLE A-6. ANALYTICAL RESULTS FOR EP TOXICITY IN POND A SAMPLES 

Regulatory 

EP Toxicity Per1111111tera, ppm Limit Al-7 

Arsenic 5,0 0.012~ (0.0020) 

Barhn 100 0.070 (0.010) 

Caanium 1.0 RD (0.0050) 

Chromit.111 5.0 RD 
R 

(0.030) 

Lead 5.0 RD (0.050) 

Mercury 0.20 RD (0.0002) 

Selenium 1.0 RD (0.0040) 

Silver 5.0 RD (0.030) 

Note on units: ppm are equivalent to ug/g on a dry weight baaia. 

A ):· Detection limit 

SamJ?le ID 

Al-12 Al-14 

0.016 (0.0020) 0.019 (0.0020) 

0.10 (0.010) 0.14 (0 .010) 

HD (0.0050) HD (0.0050) 

HD (0.030) HD (0.030) 

HD (0.050) ND (0.050) 

ND (0.0002) ND (0.0002) 
R 

ND (0.0040) ND (0.0040) 

ND (0.030) ND (0.030) 

Al-16 

0,019 (0.0020) 

0.11 (0.010) 

RD (0. 0050) 

RD (0.030) 

RD (0.050) 

RD (0.0002) 

RD (0.0040) 

RD (0.030) 

Pre-digeated spike (matrix spike) recovery outaide acceptance limit• (75% - 125% for inorganic&) indicating an interferent present. 

Indicates the RPD of the duplicate analysis ia not within acceptable limits. 

Reference: A-E Quality Control Summary Report (A-E QCSR) for Additional Sampling, Hazardous 
Waste Sewage Sludge Removal, Holloman AFB, December 1988. 
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TABLE A-7. ANALYTICAL RESULTS FOR EP TOXICITY IN POND B SAMPLES 

Reguletory 

EP Toxicity Par111119tera, ppm Limit Bl-2 

ArHnic 5.0 0.021 (0.0020) 

Bari ID 100 0.070 (0.010) 

CachilD 1.0 0.0070* (0.0050) 

Chromium 5.0 ND (0.030) 
R 

Lead 5.0 ND (0.050) 

Mercury 0.20 0.0007* (0.0002) 

SelenilD 1.0 ND (0.0040) 

Silver 5.0 ND (0.030) 

Note on lDlita: ppm are equivalent to ug/g on a dry weight basis. 

): Detection limit 

•: Detected at value less than five times detection limit. 
R 

S!!!!!llle ID 

Bl-7 Bl-9 

0.018 (0.0020) 0.012 (0.0020) 

0.13 (0.010) 0.12 (0.010) 

ND (0.0050) ND (0.0050) 

ND (0.030) ND (0.030) 

ND (0.050) ND (0.050) 

0.0003*A (0,0002) 0.0004* (0.0002) 

ND (0.0040) ND (0.0040) 

ND (0.030) ND (0.030) 

Bl-10 

0.014 (0.0020) 

0.10 (0.010) 

ND (0.0050) 

ND (0.030) 

ND (0.050) 

ND (0.0002) 

ND (0.0040) 

ND (0.030) 

Pre-digeated apike (matrix apike) recovery outside acceptance limit• (75% - 125% for inorganic&) indicating an interferent present. 

Indicate• the RPD of the duplicate analysis ia not within acceptable limits. 

Reference: A-E Quality Control Summary Report (A-E QCSR) for Additional Sampling, Hazardous 
Waste Sewage Sludge Removal, Holloman AFB, December 1988. 


