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1.0 Introduction ________________ _ 

International Technology Corporation (IT) is the prime Architect-Engineer (A-E) contracted 

by the U.S. Army Corps of Engineers, Omaha District, to implement a Resource 
Conservation and Recovery Act (RCRA) Groundwater Monitoring Program (described in 

Code of Federal Regulations Title 40, Part 265 [40 CFR 265]) at the sewage lagoons and 
Lakes Holloman and Stinky, Holloman Air Force Base, New Mexico. The groundwater 

monitoring program is being performed under Contract No. DACW45-88-D-0008 and in 
accordance with the December 22, 1989, signed Federal Facility Compliance Agreement 

(FFCA) between Holloman Air Force Base, the New Mexico Environmental Improvement 

Division •. and the U.S. Environmental Protection Agency, Region VI. As part of the 
groundwater monitoring program, this groundwater sampling episode, the seventh since 
August 1989, was performed during the period January 14 through 17, 1991, by IT. This 

January 1991 sampling episode is the third of a series of four semiannual sampling 

episodes planned at the Holloman Air Force Base sewage treatment lagoons monitoring 

wells designed to satisfy the semiannual and annual sampling requirements of 40 CFR 
265.92(d)(l) and (2) and the FFCA. This report describes the results of the third 

semiannual sampling round. Groundwater sampling was conducted in accordance with the 

Architect-Engineer Safetv. Health and Emergency Response Plan (A-E SHERP) (IT, 1989a) 
and the Architect-Engineer Quality Control Plan/Sampling Plan for Groundwater Study and 
Monitoring Program, Holloman Air Force Base. New Mexico (A-E QCP/SP) (IT, 1989b). 
The A-E QCP/SP is based on the Hydrogeologic Investigation Report and Groundwater 

Monitoring Plan for the Sewage Treatment Lagoons, Holloman Air Force Base. NM 88330 
(Radian, 1989). The groundwater monitoring plan was approved by the EPA in 1989. 

In accordance with the groundwater monitoring requirements of 40 CFR 265.92(d), samples 

were collected and analyzed for concentrations of those parameters characterizing the 

groundwater quality [40 CFR 265.92(b)(2)]. Concentrations for groundwater contamination 
indicator parameters [40 CFR 265.92(bX3)] were also determined in the samples. 

Descriptions of field methods employed and a discussion of analytical and quality control 
results are provided below. Job logs documenting daily field activities are presented in 

Appendix A. 

2.0 Field Methods and Measurements _______ _ 

Field measurements made prior to groundwater sample collection determined the presence 

or absence of organic vapors and nonaqueous phase liquids in the wells, well water-levels, 
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and total well 4epths. This information led to calculation of well-bore water volumes, the 

volumes of water to be purged prior to well sampling, and the frequency of field pH and 

specific conductance measurements taken during well purging. Data forms documenting 

field measurement activities are provided in Appendix B. 

2.1 Organic Vapor Detection 
The presence of organic vapors in a well-bore atmosphere can be an indicator of 

nonaqueous phase liquids possibly being present in the well. Prior to measuring water 

levels in each well, the well head atmosphere was analyzed for organic vapors using a 

calibrated HNu PI-101 field photoionization detector with a 10.2-eV lamp. Calibration of 

the HNu instrument was accomplished using a standard reference gas ( 1 00-ppm 

isobutylene/air) prior to analyzing any well head atmospheres. Additionally, a background 

organic vapor concentration value was measured at each well location by sampling the 

atmosphere at large. Then, immediately after opening the monitor well cap, the detector 

was inserted into the well casing and the organic vapor content was measured. Well head 

organic vapor concentrations at wells MW-1, S-2, MW-3, MW-8, and S-4 ranged from not 

detectable to 0.4 parts per million (ppm). These four well head organic vapor 

measurement values were less than or equal to atmospheric background values. Wells 

MW-2, MW-4, MW-5, MW-6, and MW-7 had organic vapor values 0.1 to 0.2 ppm above 

atmospheric background values, but all organic vapor measurements were less than 0.4 

ppm. This low level of detection indicates the probable absence of nonaqueous phase 

liquids in the wells. 

2.2 Water Level, Total Depth, and Immiscible Organic Layer 
Water level, total well depth, and the location or absence of immiscible organic layers were 

determined by measurement from surveyed points indicated on the tops of the well casings. 

An ORS interface probe, calibrated using a steel surveyor's tape, was used to measure the 

distances between top of casing and both water surface and well bottom. The ORS probe 

creates a beeping tone when water is encountered and a steady tone when encountering 

immiscible layers either less dense or denser than water. Immiscible layers were not 

detected in any of the monitoring wells. Results of the water level and total well depth 

measurements, as well as calculated well volumes and sampling purge volumes, are listed 

in Table 1. 

2.3 Well Evacuation 
Well evacuation and groundwater sampling were performed following procedures in the 

A-E QCP,ISP. ·New protective clothing was donned by site personnel and nondedicated 

sampling equipment was decontaminated using nonphosphate detergent wash, tap water 
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rinse, deionized water rinse, methanol, and hexane rinses prior to actual well evacuations. 

Dedicated 1 1/l-inch-diameter teflon bailers with stainless steel leaders attached to 
polypropylene ropes were used to purge and sample the wells. Approximately five well 

volumes of water were purged from the wells with five to seven measurements of pH, 

specific conductance, and temperature being recorded at intervals during bailing. Turbid 
water was initially noted in the bails from wells MW-3, MW-5, MW-6, and MW-7. Water 
from these wells generally cleared as bailing progressed. Well S-4 was initially clear and 

then became turbid at the end of the sampling. An absence of particulates was noted in 
the bails from the remaining wells. Water bailed from wells S-2, MW-2, and MW-4 were 
noted as being odorous. Field notes describing the well evacuations are contained in 

Appendix B. Following the purge of approximately five well volumes of water from a 

monitoring well, collection of groundwater samples at that well began. 

2.4 Groundwater Sampling 
The monitor wells were sampled upon completion of the purging criteria. The wells 
sampled include the upgradient well MW-1, S-2 (which may or may not be upgradient of 

the facility), and downgradient wells MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, MW-8, 
and S-4. Quality assurance samples were also collected during this January 1991 sampling 
episode. These samples included a blind field duplicate sample collected at well MW -4 

and identified as well MW-12 and two duplicate quality assurance samples collected at 

wells MW-2 and MW-4 which were forwarded to the U.S. Army Corps of Engineers, 
Missouri River Division Laboratory, Omaha, Nebraska, for independent analysis. A trip 

blank sample for purgeable organic halides (POX), identified as well MW-11, was prepared 
in Albuquerque prior to travelling to Holloman Air Force Base. Concentrations of analytes 

which were sampled in each of the wells are listed in the tables of analytical results 
(Tables 2 and 3). 

Field Measurements 

The parameters specific conductance, pH, and temperature were measured in the field 
during well purging, and before and after each sampling sequence. Specific conductance 

was to be detennined using a Cole-Panner model 1481-60 conductance meter in automatic 
temperature compensation mode. This meter is capable of determining the specific 

conductance of groundwater over a wide range of values. However, after the first sample 
collection at well MW -1 there were questions concerning operation of the Cole-Panner 
conductivity meter. A back-up meter (YSI 33) provided by IT-Austin was used to fmish 

the sampling round. pH was detennined using an Orion SA-250 meter, calibrated at least 

daily. Temperature was detennined using a mercury in glass thermometer. These field 
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measurements were recorded on the field sampling data sheets located in Appendix B. 

Specific conductance and pH measurements are also summarized in Table 3. 

Sample Collection 

Groundwater samples were obtained from each well by carefully pouring from the 

dedicated teflon bailers. All samples were poured directly into prepared sampling 

containers. There was no field filtration of samples. Oean surgical gloves were donned 

immediately prior to sample collection. Groundwater samples for laboratory analysis were 

collected in the following order: 

Purgeable organic halides (POX) 
Total organic carbon (TOC) 
Metals (cations) 
Phenolics 
General chemistry (anions). 

Sample Containers and Preservatives 

Sample collection containers were supplied by the International Technology Analytical 

Services (ITAS) laboratory in Middlebrook (Knoxville), Tennessee. Appropriate sample 

preservatives were added to the containers at the laboratory prior to shipment. 

2.5 Sample Handling and Shipment 
All samples were isolated in sealable plastic bags and placed on ice in a shipping cooler 

immediately after collection. Samples were shipped by overnight carrier in a sealed 

shipping container with complete chain-of-custody documentation to the IT AS laboratories 

in Middlebrook (Knoxville), Tennessee and Cincinnati, Ohio; and to the U.S. Anny Corps 

of Engineers, Missouri River Division Laboratory in Omaha, Nebraska. Chain-of-custody 

documentation for all samples are located in Appendix C. 

3.0 Analytical Results-------------

Samples from each of the wells were analyzed for the parameters listed in 40 CFR 

265.92(b)(2) as groundwater quality indicator parameters, and 40 CFR 265.92(b)(3) as 

groundwater contamination indicator parameters. Laboratory analytical reports containing 

analytical results, quality control results, and method detection limits are presented in 

Appendix D. Summaries of analytical results are presented in Tables 2 and 3. 
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3.1 Method Detection Limits 
Method detection limits (MDL) actually achieved by the analytical laboratories during 

analyses of the January 1991 samples are listed in Table 4. The groundwater quality 

parameters, phenols and manganese, and the contamination indicator parameter, POX, were 

analyzed for but not detected in some samples at the method detection limit values listed 

in Table 3. All other analyzed parameters were quantifiable above their respective method 

detection limits. 

3.2 Groundwater Quality Parameters 
Analytical results for parameters indicating groundwater quality including chloride, sodium, 

sulfate, iron, manganese, and phenols are listed in Table 2. While samples from the 

Holloman Air Force Base monitoring wells are generally typified as high in dissolved 

solids content, there are wide variations in major analyte concentrations from well to well. 

The lowest chloride concentrations were reported in the 800 to 2,000 mg/L range in 

samples from wells S-2 (upgradient), MW-2 and MW-4 (downgradient). Samples from 

wells MW-3, MW-5, MW-6, MW-8, and S-4 were reported having chloride concentrations 

between 2,000 and 6,000 mg/L. The greatest chloride concentrations were reported in 

samples from wells MW-1 (upgradient), MW-7 (downgradient), ranging from 26,000 to 

47,000 mg/L. Chloride concentration in MW-12, the environmental duplicate from well 

MW -4 was reported at 1,600 mg/L chloride. Sodium concentrations in the well samples 

ranged less than 1,000 mg/L at wells S-2, MW-2, and MW-7. MW-3, MW-4, MW-5, and 

MW-8 ranged between 1,500 mg/L to 2,100 mg/L. MW-1, MW-6, and S-4 ranged from 

8,050 and 15,300 mg/L. Sulfate concentrations ranged between 1,600 (MW-6) and 40,000 

(MW -7) mg/L in the well samples. Concentration values for iron ranged from 

approximately 109 (MW-7) to 14,800 (MW-8) pg/L. Manganese concentrations were 

undetected at 2.0 pg/L in one upgradient well, MW-1, and the downgradient well S-4 . 

Manganese concentrations in the remaining downgradient wells ranged from 564 (MW -4) to 

3,110 (MW-5) pg/L. Phenols were not detected in upgradient well MW-1 and 

downgradient well S-4 at 0.01 mg/L. Phenol concentrations were equal to or slightly 

above the MDL in the remaining wells. 

3.3 Contamination Indicator Parameters 
Concentrations of the groundwater contamination indicator parameters (pH, specific 

conductance, total organic carbon, and purgeable organic halides) for samples from the 

Holloman Air Force Base monitor wells are listed in Table 3. Four replicate measurements 

of each contamination indicator parameter are reported for all the wells and the 

environmental duplicate (MW-12) for the laboratory analyzed parameters. pH values 

measured in the field after sampling ranged from 6. 73 to 7.25 pH units. Specific 
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conductance, also measured in the field, ranged from 4,180 to 40,500 pmhos/cm at 25°C. 

Total organic camon analytical results were distributed between not detectable at 1 mg/L to 

7 mg/L across the Holloman well samples. Results for analyses of purgeable organic 

halides (POX) on the well samples are also reported in Table 3. At least one of the four 

replicate samples per well showed POX as nondetectable at 10 pg/L as chloride. All 

measurements of POX in wells MW-1, MW-2, MW-4, MW-5, MW-6, and S-4 were 

nondetectable. POX was detected in at least one sample replicate from the remaining 

wells, and the trip blank. 

4.0 Quality Control ______________ _ 

Field sampling procedures conforming to the A-E QCP/SP were documented daily on an 

"A-E Daily Quality Control Report for Groundwater Monitoring at Holloman Air Force 

Base, New Mexico" form. These daily quality control reports are contained in 

Appendix E. 

Quality control (QC) samples were collected during the January 1991 sampling effort for 

analysis in accordance with the procedures specified in the A-E QCP/SP. Environmental 

duplicate samples and purgeable organic halide trip blank samples were collected. 

Duplicate samples from wells MW-2 and MW-4 were collected and transmitted to the U.S. 

Army Corps of Engineers, Missouri River Division Laboratory in Omaha, Nebraska, for 

independent analysis. An additional set of blind duplicate field samples were collected at 

well MW -4 and submitted to the IT AS laboratory for analysis. This blind duplicate sample 

is identified in Tables 2 and 3, as well number MW-12, where the analytical results are 

listed along with the results for the MW -4 sample analyses. Each duplicate sample 

fraction was collected from a new bail of groundwater immediately after collecting the 

sample fraction in order to minimize variabilities due to time or sampling mechanics. 

A purgeable organic halide (POX) trip blank sample was prepared at the IT-Albuquerque 

warehouse immediately prior to field personnel traveling to the sampling site, and was 

shipped to the analytical laboratory with the POX samples from the Holloman wells. The 

POX trip blank sample was designated as well number MW-11. Results of the POX trip 

blank sample analysis (100 pg/L POX as chloride) is listed in Table 3 and indicates 

possible sample contamination. Positive, though inconsistent, POX results in the Hollomon 

well samples and the trip blank, could be a result of sample container contamination 

occurring at the laboratory. 
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Laboratory quality control data are contained within the Certificates of Analyses, 

Appendix D. The ITAS Middlebrook (Knoxville) laboratory performed matrix spike and 

matrix spike duplicate analyses on the sample from well S-4. Matrix spike recovery 

exceeded control limits (75-125 percent) for iron (136 percent). A post-digest spike was 

performed for iron and was within acceptable results. The duplicate relative percent 

difference (RPD) results indicate that either sample nonhomogeneity or matrix interferences 

were a problem in this particular digestion. Possible matrix interferences include the high 

concentration of sodium and the viscosity problems caused by such high concentrations. 

Any quality control data which exceeded controls were flagged by the IT AS Middlebrook 

(Knoxville) laboratory as required in the EPA CLP Statement of Worlc (July 1987). All 

other quality control data reported by IT AS Middlebrook (Knoxville) were within control 

limits. 

Sample analysis holding times were met for all analyses of the January 1991 Holloman 

well samples, except for MW-1 phenols analysis. ITAS Laboratory Report #47584 

indicates sample MW -1 was analyzed one day past the holding time. However phenol 

results were nondetectable (Table 2), which is consistent with previous results. 

5.0 Continuing Groundwater Monitoring ______ _ 
Continued monitoring operations at the Holloman Air Force Base Sewage Treatment 

Lagoons will be determined following a data analysis satisfying the requirements of 40 

CPR 265.93(b). The data collected in this sampling round will be compared statistically 

with data collected during four previous sampling rounds (August through December 1989). 

The statistical analysis entails calculating the arithmetic mean and variance based on the 

four replicate measurements of contamination indicator parameters on each sample from 

this January 1991 sampling round. These are compared statistically to the initial 

background arithmetic mean for these parameters collected in earlier sampling rounds, i.e., 

the values for upgradient wells measured in the August through December 1989 sampling 

episodes. The comparison considers individually each of the wells in the monitoring 

system and uses the Student's t-test at the 0.01 level of significance to determine 

statistically significant increases (and decreases, in the case of pH) relative to initial 

background that can be attributed to the lagoons. 
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Monitor 
Well 

MW-1 

S-2 

MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

S-4 

Top ofo> 

~ 3 i t l ~ 

TABLE 1 

GROUNDWATER ELEVATIONS AND WATER VOLUMES PURGED FROM 
THE SEWAGE TREATMENT LAGOONS MONrrORING WELLS 

HOLLOMAN AIR FORCE BASE, NEW MEXICO 
JANUARY 1991 

Depth to(l>> Groundwater Total (I>> Well Gallons 
Casing Elevation Groundwater Elevation Depth Volume Discharged Prior 

(FAMSL) (Feet) (FAMSL) (Feet) (Gallons) To Sampling 

4053.42 10.83 4042.59 17.81 4.54 23 

4040.56 8.36 4032.20 20.29 1.94 10 

4039.78 4.77 4035.01 17.76 8.45 43 

4037.38 8.13 4029.25 17.72 6.24 32 

4030.30 5.36 4024.94 17.76 8.07 41 

4039.30 4.87 4034.43 17.77 8.34 42 

4031.21 6.05 4025.16 17.77 7.63 39 

4039.88 5.80 4034.08 17.69 7.74 39 

4040.50 5.35 4035.15 17.75 8.07 41 

4034.46 8.67 4025.79 14.35 0.92 5 

r 

Gal. Discharged 
Well Volumes Prior 

To Sampling 

5.1 

5.1 

5.1 

5.1 

5.1 

5.0 

5.1 

5.0 

5.1 

5.4 

<•> A-E Groundwater Monitoring Report/Quality Control Summary for the First Groundwater Sampling Round Holloman Air Force Base, New Mexico, October 1989, 
Radian Corporation, Austin, TX. 

(I>>Reference from top of casing. Measured on January 14, 1991. 
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Parameter 

Chloride 

Iron 

Manganese 

Phenols 

Sodium 

Sulfate 

Parameter 

Chloride 

Iron 

Manganese 

Phenols 

Sodium 

Sulfate 

Table 2 

Concentrations of Groundwater Quality Parameters 
Sewage Treatment Lagoons Monitoring Wells 

Holloman Air Force Base, New Mexico 
January 1991 

Monitor Well 

Units MW-1 S-2 MW-2 MW-3 MW-4 

mg/L 26,000 1,000 870 3,500 800 

pg/L 157 130 467 376 793 

pg/L 2.0-U 137 667 1,550 564 

mg/L 0.01-U 0.01 0.01 0.01 0.01 

mg/L 8,050 727 555 1,850 1,570 

mg/L 2,800 3,200 2,500 3,200 2,000 

Monitor Well 
Units MW-5 MW-6 MW-7 MW-8 

mg/L 5,100 4,000 47,000 4,100 

pg/L 2,700 681 109 14,800 

pg/L 3,110 651 1,220 976 

mg/L 0.01-U 0.02 0.02 0.02 

mg/L 1,920 15,300 837 2,020 

mg/L 3,100 1,600 40,000 4,000 

MW-12 
(Duplicate 

MW-4) 

1,600 

663 

552 

0.02 

1,710 

2,900 

S-4 

2,500 

631 

2.0-U 

0.01 

9,730 

2,100 

U = Compound was analyzed for but not detected. The table value is the detection limit for 
the sample. · 
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Table 3 
--'4~ 

Concentrations of Groundwater Contamination 
Indicator Parameters 

Sewage Treatment Lagoons Monitoring Wells 
Holloman Air Force Base, New Mexico 

January 1991 

Specific Total Forgeable 
Conductance Organic Caibon Organic Halides 

·-~I Monitor Well pH (umbos/an@ 25°C) (mg/L) (pg/L as Cl) 

MW-1 6.76 35,200 1-U ND 
6.79 35,200 1-U ND 
6.78 33,500 1-U ND 
6.79 33,100 1-U ND 

S-2 7.25 4,500 6 ND 
7.22 5,300 7 16 
7.22 5,100 7 ND 
7.21 5,100 6 ND 

MW-2 7.25 4,200 4 ND 
7.22 4,180 4 ND 
7.23 4,200 4 ND 
7.22 4,220 4 ND 

MW-3 7.07 9,200 7 ND 
7.04 9,200 7 18 
7.03 9,100 7 ND 
7.03 8,900 7 18 

MW-4 7.03 9,200 5 ND 
7.02 11,500 5 ND 
7.04 11,600 6 ND 
7.13 12,500 6 ND 

MW-12 NA NA 6 ND 
(Duplicate MW-4) 6 580 

6 ND 
5 ND 

MW-5 6.78 9,800 5 ND 
6.73 10,000 5 ND 
6.73 10,000 5 ND 
6.73 10,000 5 ND 

MW-6 6.83 40,280 3 ND 
6.86 40,400 4 ND 
6.89 40,500 3 ND 
6.88 40,400 3 ND 

MW-7 6.90 6,200 3 28 
6.90 6,500 3 ND 
6.87 6,500 3 ND 

·•11\ .. 'l•\ 

6.89 6,500 3 98 

.AL/4-91/WP:HOL:R-11146-T/ 3 



Monitor Well 

MW-8 

S-4 

MW-11 
(trip blank) 

Table 3 
(continued) 

Concentrations of Groundwater Contamination 
Indicator Parameters 

Sewage Treatment Lagoons Monitoring Wells 
Holloman Air Force Base, New Mexico 

January 1991 

Specific Total 
Conductance Organic Carbon 

pH (umbos/em @ 25°C) (mg/L) 

6.81 10,000 4 
6.83 10,000 4 
6.83 10,000 4 
6.83 10,000 4 

7.24 30,000 1 
7.20 30,150 1 
7.25 30,100 1 
7.25 30,100 1 

NA NA NA 

ND =Not detected at 10 pg/L as chloride. 

Purgeable 
Organic Halides 

(pg/L as 0) 

95 
74 
81 
ND 

ND 
ND 
ND 
ND 

100 

U = Compound was analyzed for but not detected. The table value is the detection limit for the sample. 
NA = Not Applicable. 

AL/4-91/WP:HOL:R-1846-T/4 
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Table 4 

Method Detection Limits, 
Sewage Treatment Lagoons Monitoring Wells 

Holloman Air Force Base, New Mexico 
January 1991 

Parameter 

TOC 
POX 
Chloride 
Sulfate · 
Phenols 
Iron 
Manganese 
Sodium 

Detection Limit 

1 mg/L 
10 Jlg/L 
0.5 mg/L 
1.5 mg/L 
0.01 mg/L 

10 )lg/L 
2 Jlg/L 

200 )lg/L 
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IT Project ~o. 301251.02. '- r 
GRO~DVATER FIELD DATA SHEET 
COE-HOLLOMAN AIR FORCE BASE 
~.JASID.JATER TREAL1ENT UGOONS 

Parameter Description 

. : 

'laL:.e 

SAMPLE Catn'ROL NUMBER 
DA'I'E Sr\1-!PLED 

t\'N-o\al91 

TIME 
SAMPLER'S INITIALS 

WELL/BORING LOCATION 
WELL/BORING DIAM!T!R (in) 

ELEVATION OF TOP OF WELL CASING 
REFERENCED TO MEAN SEA LEVEL (MSL) 

Total Deptb (ft) 
Deptb to Groundwater (ft) 

CALCUL.\TIONS 

Tbickneaa of Groundwater (ft) 
Well Volume (gallona) 
Purse Volume (&allona) for five casing volumes 

I aqoo 1.1 r 

Lfo53. 4 2.. 
FANSL 

'·L SY 

NUMBER or SAMPLE BO'l'TLIS AND '1'!1'! COLL!Cl"!D See field notebook 

pa 
Concluc:ace (J,Riboe) 
T•,encan (°C) 

COMH!N'l'S: 

See pa~e 2 
See paae ? 

0 HNu PID Background= Jl2...ppm; Well bore.l-tole= C. 2-ppn. 
Date dv!\ cu ; Time \ 7; rJ C 

\ 1 

0 See field notebook for equipment type and calibration data; equipmen: 
calibrated at beginning ~~d end of each field day. 

0 See field notebook for decontamination procedure. 

(1) Coliform Bacteria sample collection time= b)A 
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IT Project ~o. 301251.02. C 1 

GRO~D~ATER FIELD DATA SHEET 
COE-HOLLOMAN AIR FORCE BASE 
~~ASTEt~ATER TREA1:1ENT L\GOONS 

Parameter Description 

SAMPLE CON'l'ROL NUMBER. 
DATE SA'1PLED 
TIM! 
SAMPLER'S INITIALS 

WELL/BORING LOCATION 
WELL/BORING OIAM!T!R (in) 

ELEVATION or TOP or WELL CAS!NG 
REF!RENa:D TO H!AN SEA LEVEL (MSL) 

Total Oepd1 (ft) 
Depth to Groundwater (ft) 

CALC::Ut.\TIONS 

!bicknell of Groundwater (ft) 
Well Volume <aallon•) 
Purse Volume (aallonl) for five casing volumes 

. ' 

/.500 d) 

S---.2 

:io~-f(e. 50 
FAHSL 

?. Q, J..-1 
q, . . 

II I r:.:? 

q.]\ ::s; \0 

NUMBER or SAMPL! BOTTL!S AND 'l'!P! COLL!CT!D See field noteb9ok 

pH 
Concluc=ace (llllho•) 
T•pen~ (°C) 

COMH!N'l'S: 

See pa~e 2 
see pa~e 2 

0 HNu PID Background= ll_ppm; Well borehole= ~pn . 
Date \\ \'i I "\1 ; Time I~ 1 ~ 

j 1 

0 See field notebook for equipment type and calibration data; equipment 
calibrated at beginning and end of each field day. 

0 See field notebook for decontamination procedure. 

(1) Coliform Bacteria sample collection time = N A 



,.,,, 

P.::tge .:. 0f 2 
\.Jell \"o. S- '). ---'="'":----Date ~; 10 I"J \ 

IT ProJect ~o. ~d.:s l. o. 
COE-HAFB 

ph Meter check against 7.00 buffer: Reading 7o3 
PURGING DATA: 

VOLL1!E 
TINE PL"RGED (GAL) ID!P (C 0

) 

I 'So I 2 rs () 

{)t}5 
y 

I~) 

t{CJ' & lb 1.) 

lSI f.. ~ /(; ·0 

IS/ h 10 ISS 

Reading after sample collection: 

1 '5so t5.<j 

Is~' t~-0 

I 53'S (/..0 

I<;~<'{ - /bO 

£!! sc (umHos/cm) 

7-1~ 4.{5'c) 

7t~ 4bW 

}1S '7 xJi.> 

f.l <t 4 tr'J-

-:J 11 4 ~):D 
I 

- ~- ---~--- ·-

' 

c~ ~e \) 1, ::.t(tt-

f. ?..5 L{ SDO 

f.)J.. 53a' 
lJ.J. ? tD() 

1-ZI t;tOU 

(l-'--1'\l, X..t~i-11 l1;1':> ~-':,.?, ·,,v.; .::_ ,.,..."• ;{ 

UA•'> '"' ....,..._(~ 

Ci..£Atl- 9 .. oC..t1T /1:1) C;)c.~ ~""'!.-/.. 4.-Yc~•-• ·, 
f 

~~--- L-'J 

(.\<:A.~,<;.oG;-fT (-i1S i:'ucf:, -,;>1~LL ,...., __ v:) 

".r ~i~~.., 

Re.-~~) 

Additional Comments: ~~~~ C'.-lll.ri;.S VVt.€C C'<DN-V'<;O re!C/2. fo .;~ .. hli <!.OLud-i·~N. 
ftoAt? SA1 ltV c;n,_.;,o,..; COe .-).. ·""'IV h~Df" f'k<&COttv{.. ::.:..~-~_, 



,.,,, 

..,, 

IT Project No. 301251-.02.01-

GROUND~ATER FIELD DATA SHEET 
COE-HOLLOMAN AIR FORCE BASE 
~v.ASTEtvATER TREAD1ENT L\GOONS 

Parameter Description 

SAMPLE CONTROL NUMBER. 
DA'l'E SAMPLED o!IG91 
TIM! 
~PLER'S INITIALS 

wELL/BORING LOCATION 
wELL/BORING OIAME'I'!R. (in) 

ELEVATION OF TOP 0!' WELL CASING 
REFERENCED TO M!!AH SU LEV!L (MSL) 

WATER.· LEV!L M!AS'UR..EMINT 

Total Depd1 (ft) 
Deptb to Groundwater (ft) 

CALCUL.\TIONS 

Thickn••• of Groundwater (ft) 
Well Volume <aallon•) 
Pura• Volume (&allon•) for five casing volumes 

FAt'1SL 

J·IJ 

. J 

'lal~e 

\1; 

NUMBER. 0!' SAMPU BO'l"l'LLS AND 'l'!PI COLL!C'l'ED See field notebook 

pH 
Concluctace (1.111boa) 
T•~nnn (°C) 

COMH!N'l'S: 
0 HNu PID Background• ~; Well bore.~ole•llipn. 

Date t\ \S l 1 t\) ; Tire j1 CJ'£ 

0 See field notebook for equipment type and calibration data; equipmen: 
calibrated at beginning a~d end of each field day. 

0 See field notebook for decontamination procedure. 

(1) Coliform Bacteria sample collection time = N A. 
0'<"'!, 

- D"' J QA St,v,"lyi.L cd Si} c.o\ I .. ( -kJ Ct-1 ~tu.). IA~JJ .t..-
C{)( ·( :r l) ~ a •-" i.v , 1Y1.- o , 1! ) . \, ~.- , ~ · ,) · I .., 

11 
L (. LD<tiorn.\ 1-n.~ 

Cl--~' o. ,(,...• '> , ,:, x; C.tf .~ r~- / ,. , - r;. ·' 

Pw\G-~-~~ aJ~n1o.::kd / . .hr')t HW·-0.2 ... C'JI~l ~Av~.L-,rt Q ~M~VS. 



..... 

~,. 

P.::1ge .:. 0t .:. 
\Jell ~o. tJ• '..J...' • ~:.__ 

Date c 1 10 q I 
IT ProJect ~o. 2CL~SL.u 
COE-HAFB 

ph Meter check against 7.00 buffer: Reading ~ ~~() 

PURGING DATA: 

VOL'L'HE 
TIME PURGED (GAL ) ID1P (C 0

) ~ sc (umHos/cm) 

/bSD l I<; 5 1- 3i it?-)c 

U5C I~ i s ') f 3b Lj). )-.5 

ltV( ll IS 0 ·1 3C· YA J.;_' 

.) s t '$ C· 
- ~ / ·~; ,;,:_,: 

ik't' -. -:;7 

35 IS 7 ?>1 '--/ "\ ., !) 

:!11 
l. I"'·"' 

I I I 

l11.C. 43 I S r.l f ;L~ t{ A.io 

, 
Reading after sample collection: (~ Rev\~ u(tt. Re.-~~~~) 
tlY'S ...- ~~-0 1 )-5 L.4~·c 

t1i'1 1S S + ) .l_ lt l ~D 
nt;J. l r; .[' ).).3 410:· 

;t59 1 S· 0 J.. ).)... "{~· 

Additional Comments: w...v.; &4J.:<h ~-...,~ o.•N,\JuJ P~<o£. /.., '7~tv---,i?Lc.. (lC'L(LL1<C.~ 

9rzfJc. '?!\ 1 ,,,; :~~-<- r,o,J tc p_ -.r )-... ,..,_, ;v. ~~~ l~ ~~ "'4.' (/.;.,:"""'" 
7~...-) 

w~'i. ? (:(Dj;.I)C;i) . 



-

IT Project No. 301251.02. C r 
GROL~OWATER FIELD DATA SHEET 
COE-HOLLOMAN AIR FORCE BASE 
~JASTEtJATER TREAI:IENT L\GOONS 

Parameter Description 

SAMPLE CONTROL NUMBER. 
DATE SAMPLED 

'l alt.:.e 

TIM! ::Z, ~ -, ', I 

SAMPLER'S INITIALS 

WELL/BORING LOCATION 
WELL/BORING OIAME'I'!R. (in) 

ELEVATION OF TOP OF WELL CASING 
REFERENCED TO M!AN SV. LEVEL (MSL) 

WATEll· LEVEL M!ASUUMINT 

Total Depth (ft) 
Depth to Groundwater (ft) 

CALCUL\TIONS 

Thickne•• of Groua4vater (ft) 
Well Volume (gallona) 
Purge Volume (&allona) for five casing volumes 

NUMBER. Ol SAMrL! BOT1"LLS AND 'l'!l'E COLL!C'nD 

pH 
Concluctace (umhaa) 
T•pennn (°C) 

COMM!HTS: 

f_.\J.!SL 

<I.\~ 

See field notebook 

See page 2 
·see pa~e 2 
see page 2 

0 HNu PID Background= 0.?, ppm; Well bore.'lole= ..b.Q.ppn. 
·Date '\ \~ \5\ ; Time \\ '-\C'-6 

\ 4 

0 See field notebook for equipment type and calibration data; equipmen: 
calibrated at beginning ~~d end of each field day. 

0 See field notebook for decontamination procedure. 

(1) Coliform Bacteria sample collection time = N A. 



~·· 

"~''...._ .. _-

---· 

.,., 

ph Meter check against 7.00 buffer: Reading 1 0{ 

PURGlliG DAT..A..: 

VOLL:-IE 
TIME P'L'RGED (GAL) ID1P (C 0

) £E! sc (umHos/cm) 

!25'-( s i" C.:' 1c'1 q :2t'O 

[ z~, . 
/' - IC ( 6 l) '1 7 

( ,_.., -[c;C'(' 

I~ C'-f 15 I b . .:; tCK6 q ).~'C 

[ .~ :;c, I" r• 
.l- /b·S 1-l) q ).f)(.J 

t31Y 
-1 t-; I(, S ·-;. oY> qiOO 1--

jS}-5 
;11'J 11-J 1-.01: crccc 
").,-

Reading after sample collection: ( lj Rtp\.ca.:.tt. Re.~lr) 
13) ~ 11--0 
t34o I ~.S 
,34:) f?-D 
t) 'flo r1o 

Additional Comments: lfi:.N ~ v r, v-rt/C 

·-::r c 1 q J.·te/> 
"'1 0'1 

t C) 

:f. r} 7 

'\;l..OO 

qtOO 

S" Q Ct.' 
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IT Project ~o. 301251.02. C 1-

GROu~D~ATER FIELD DATA SHEET 
COE-HOLLOMAN AIR FORCE BASE 
I~ASTEHATER TREAD!ENI UGOONS 

Parameter Description 

SAMPLE CON'I'R.OL NUMBER 
DATE SAl.'1PLED 
TIME 
SAMPLER'S INITIALS 

WELL/BORING LOCATION 
WELL/BORING DIAM!'!!R (in} 

ELEVATION or TOP or WELL CASING 
REFERENCED TO M!AN SEA LEVEL (MSI.) 

Total Depth (ft} 
Depth to Groundvat•r (ft) 

CALcm..\TIONS 

Tbickne•• of Groundwater (ft) 
Well Volume (gallon•) 
Purge Vol~• (&allon•) for five casing volumes 

FAHSL 

I 1.1 (. 

~·v] 

NUMB!R Ol SAMPL! BO'l"l'L!S AND 'l'!P! COLL!C'l'!O See field notebook 

pH 
Conc!uctace (umhoa) 
T•perann (°C) 

COMM!NTS: . 

See page 2 

see tmee 2 

0 HNu PID Background= 0 .d. ppm; Well borehole= 0 .~ ppn. 
Date 1 !1~ I q 1 ; Time 1'1 Y ~ 

l \ 
0 See field notebook for equipment type and calibration data; equipmen: 

calibrated at beginning and end of each field day. 

0 See field notebook for decontamination procedure. 



...;;f!·~ 

P.:1ge 2 of 2 
\~ell ::o. l--1•;._ - j 
Date 0 II ] 9 j · 
IT ProJect No. 2~1...:.51.0. 
COE-HAFB 

ph Meter check against 7.00 buffer: Reading '710 

PURGING DATA: 

VOLCHE 
TIME PCRGED (GAL) IDfP (C 0

) .2!! sc (umHos/cm) 

1 0<+1- 1 tt;c l2G ~, otco 
~~:.>(~cfu{'~ 1 '.A.-t- ''J 

~~·t);... 11 rC~ .. ?oo c\; }()0 

res-t J l { <; ; 7CS C1 !CO 
" 

1 'I ~~ ~ "' 
r~ C'J.2ou I l!.,. l) ':> 

..... .- lb J 6 ct) q ~(0 (101 
. {....__ 

._) __) 

I II l ~ l I c; ; 'q& q. !:£'0 

Reading after sample collection: (~ Ref\, -=-L~tt, R~"'-c,\i,~~) 
J I '-1 I 15-5 1. 03 q.l.DO 
i144 t1.u 1.o). ~11,)0() 
rl 4'11 tf.-5 -:J.d-( ~~l(,l"OD 
I I~~ t<f i} 

f.r) 1)-.,SOC" 

Additional Comments: IJfJIJ ~t..Gtlth "'"'dl£ O(tJrJC.J f.r..cr.. (., 5kl--'-Pt.C C!..Pt..l..l£l"'"J. 

ic.&> .;.AT <IIJ Sok·f.o"' ~~ ~).. ..,._,,.; t~ifl;c /!c:.:.:etJ.,.JG (ruo 

(~c>(.:;~\. 

r 

c.y £ 
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IT Project ~o. 301251.02.~ t 

GROL~DWATER FIELD DATA SHEET 
COE-HOLLOK~ AIR FORCE BASE 
\v'ASIDv'ATER TREAI:!DIT LA.CDONS 

Parameter Description 

SAMI't.E CONTROL NUMBER. 
DATE SA'1PLED 
TIME 
SAMI't.ER'S INITIALS 

~ELL/BORI~ LOCATION 
WELL/BORING DIAMETER. (in) 

ELEVATION OF TOP OF WELL CASING 
REFERENCED TO M!AN SU. LEVEL (MSL) 

Total Depth (ft) 
Depth to Groundwater (ft) 

CALC!JI.\TIONS 

Thickne•• of Groundwater (ft) 
Well V'oliJIIle (gallon•) 
Purge V'oliJIIla (gallon•) for five casing volumes 

NUMBER. Ol SAMPLE BOTTL!S AND T!P! COLL!C'I'!:D 

pH 
Conduct ace (umbo a) 
T•peratae (OC) 

COMMENTS: 

0 \\G3\ 
()r}2Q 

M.W-5 

f..\.NSL 

I l ,9 0 

5ee field notebook 

See Qaie 2 
See oaie ? 

See oaie 2 

0 HNu PID Background= 0:) ppm; Well borehole= .2_:1ppn. 
Date '\ 1~ I 9 \ ; Time !.}'J. cl 

I 

'- -

0 See field notebook for equipment type and calibration data; equipmen: 
calibrated at beginning and end of each field day. 

0 See field notebook for decontamination procedure. 

(1) Coliform Bacteria sample collection time = N A 



P::1ge .:. 0t .:. 
\~ell \'"o .-+f"_\...;;.'J_-_c...._J __ _ 
Date (' ,/ujc(, 
IT ProJeCt ~o. 2(i..2Sl.G. 
COE-HAFB 

__, rl; 
ph Meter check against 7.00 buffer: Reading ----------

PURGING DATA: 

(11C2. 

VOLL~!E 

Pt:RGED (GAL) IDIP (C 0
) 

~ 
/l..f 0 

J c; () 

6 0 

14. l~ 

I 50 

Reading after sample collection: 

C0~'71 

C'ii.+( 

cc, lf~ 

~~ D 

~~ D 
(<;. D 

rS,O 

/4i~sc 
t- IC 

6 r~-
(._~ "J ~i 

6 1-l 

b <i:i5 

(,. tli 

• "17 
b.·() 

f, 1) 
(, .1) 

( mJfo s I em ) 
;;x· 
f19tfo.-
Cf)t'X' 

c;,cc 

qsco 
c.J)c() 

C().t::O 

(Q.~tl( 

tc.ccc 
rc.coo 

Additional Comments: e~tN(. -.rt-h lAttA-· ~;1(:£ r~,:,t:> ~ /r-..) ~L.t.;-tCA. (,2 v- "2 ,.,,. 
tJt>J Cw~o "-'Cff- p.;.n.~;;;() ~c.C,e 6 -:,~;t.-.~ ;<Pc ,1ci..L<-ecP 

/ ~; l' --J' 

,_._.'_. 



IT Project No. 301251.02.01-

GRO~D~ATER FIELD DATA SHEET 
COE-HOLLOMAN AIR FORCE BASE 
~vASIDvATER TREA'J::fDIT L-\GOONS 

Parameter Description 

SAMPLE CON'I'ROL NUMBER 
DATE SA'1PLED 
TIME 
SAMPLER'S INITIALS 

~ELL/BORING LOCATION 
WELL/BORING OIAM!T!R (in) 

ELEVATION or TOP or WELL CASING 
REFERENCED TO M!AN SEA LEVEL (MSL) 

~ATD. ·LEVEL M!ASUllEM!NT 

Total Oepch (ft) 
Depth to Groundwacer (ft) 

CALCUL.\TIONS 

Thickn••• of Groundvacer (ft) 
Well Volume (&allona) 
Pura• Volume (&allona) for five casing volumes 

G t.JS \_[; 

FANSL 

(, 05 

I\.1Y 

NUMBER Oi' SAMPLE BOT'lUS AND T!P! COLL!CT!I) See field notebook 

pH 
Conciuctace (umhoa) 
'I'•peranze (°C) 

COMH!N'l'S: 
0 HNu PID Background= ~~). ppm; Well borehole= ().:; ppn. 

Date 1 \ t'-1\ q 1 ; Time I~ I cR 

o See field notebook for equipment type and calibration data; equipmen: 
calibrated at beginning ~~d end of each field day. 

0 See field notebook for decontamination procedure. 

(1) Coliform Bacteria sample collection time = N A. 



P.::~ge .2 of .2 
\.Jell ~o. N' u .. ) - r,_ 

-~,.-----Date C I I I c\ I 
IT ProJect ~o. ~CL.2SL.J 
COE-HAFB 

ph Meter check against 7.00 buffer: Reading (J~.JL,f.. 
--~~~------------

PURGING DATA: 

VOLCHE 
TIHE PtJRGED (GAL) ID1P (Co) E!! sc (urnHos/cm) cm!HE:.-rs 

C"s'l- G I~:'-'· 1,q ~7- ·-.) 7 %& ?Cf>j co 'Y.-t :.1-1 1!. ( c!.v I 
)j_ . l r f'. ~·~ ·_-: 

o<i>J.O i?- 14 5 t--C6 _3Cf (/('() 'i ::1? t x ,~:~7~ f 0..- ~. i, IV r~j;, 't7: .. -. 

'~ }. 11 3 3'/'&10 U Uvl'i, rvt? o())~' c£ C}, 'u: ,._· 
()'6)..5 f4.D 

'\ l-\ 1<" D (c.'W L( 0.0'-tO (.l.t~~ t0C {IJ}cP c£. J<· L '-- r:._ 
063J ,..-

(J63.; ~() L <)) (; sc 
s·1 q cl'l 

~ CttAe. N'J Ot)(}£ 0~ [;rJI..C~~ 

~G s 'L ct'C' 'Ji.-IG{I7l'( c Lc K'y, NO c~"'t....:l:., •. :,_,: Z·t . ,, 

0~'-to rS 0 G ct~ 
-~ --- --~ 

0~1.(3 ,1 . -~ ~~ '7 ~ c1'1 -;q 0.)..:.' ,_,v 
',_/ 

Reading after sample collection: 

6S 
flo. s 
11.0 

L1-.V 

~.£(_> 

~- ,..~" 

"''64 
b-~i 

L{o,;(..l'O 

40 4CO 

40, t;'fc 

'lu- 'tt-'0 

Additional Cormnents: ~~ et.clJV) wc..2[. O~IV(;{) Pe,oi2- lo s~Pu ~ftu..<:.(tor-J. 
frD6'--s ~II( IN ~-1ro:\l roe. 1\r- ').. ,,rJ {;_-?(Cfo r:t[::t.t) PANf',tc-7&? v-~r·._c 

c .Kc eJJ,; 0. 



~,, 

IT Project No. 301251.02. ~ l-

GROL~D~ATER FIELD DATA SHEET 
COE-HOLLOM&~ AIR FORCE BASE 
I~ASTHJATER TREAI:fE}IT L\GOONS 

Parameter Description 

SAMPLE CON'I'ROL NUMBER 
DATE SA'1PLED 
TIM! 
SAMPLER 1 S INITIALS 

WELL/BORING LOCATION 
WELL/BORING DIAMETER (in) 

ELEVATION OF TOP OF WELL CASING 
REFERENCED TO M!AN SEA LEVEL (MSL) 

'JATElt ·LEVEL M.EASUUMEN'l' 

Total Depth (ft) 
Depth to Groundwater (ft) 

CALCU!.\TIONS 

!hickneaa of Groundwater (ft) 
'Jell Vol=• (gallona) 
Purge Vol=• (&allen•) for five casing volumes 

NUMBER OF SAMPLZ BOT'l'LZS AND 'l'!P! COLL!C'I'!I) 

pH 
Conciuc~ace (umha•) 
T•peranze (°C) 

COMM!N'l'S: 

Cit(,()l 
\ c 3C ( L . 

.. ,, 

FAHSL 

\I. 'il1 
See field notebook 

See paae 2 
See D~e ? 

0 HNu PID Background= a.J:J>pm; Well bore.'lole= ..Q.fupn. 
Date i \11\ ~I ; Time \ ~ '-j). 

I 

. .,~ 
- I 

0 See field notebook for equipment type and calibration data; equipmen: 
calibrated at beginning a,d end of each field day. 

0 See field notebook for decontamination procedure. 

(1) Coliform Bacteria sample collection time = N A. 
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-~~ 
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P:1ge .2 0f .2 
\~ell \'"o. tv\ \}J ·]-­

Date c 1 1 b C\ 1 
IT ProJect' ~o. 2d.2SL.·j~ 
COE-HAFB 

ph Meter check against 7.00 buffer: Reading ] O) 
--,,~~------------

PURGING DATA: 

VOLT..~"!-IE 
TIHE Pl:RGED (GAL) ID1P ( C0 

) 

I Ct4 (v /6.0 

I Cl<:l J2 I ( 0 

/C) 'S IC6 I b .t) 

{C)( 2~ lb 0 

IC)6 :?0 { b 5 

/C Lf[ 
~~ /b-0 

,c44 ·~q {(, .5 

Reading after sample collection: 

IC 5G 

t c55> 

ftC I 

t/C4 

I b .tJ 

fh·D 

1£ 0 

£!i sc 

bSb 

r::.cto 

b 4 ( 

0-~cl 

0.C1) 

b ~i 

0 5J c{ 

(umHos/cm) 

&.t.rcu 

bSco 

(;,' ')()() 

&.fd"iQ 

0 2ou 

G ).Do 

0)a? 

vter C,....t&rlTL( cu.; y s.. ·<:.tt7 :,,L., 
1\JD '::u~£ 

' c Lt/\1'?' 'i-t&t-! 1 t4-' c. IV\ ~ ' 'C I· 

r.c :!ct...i:r-"' 

( 4 R'-1' I''''-tt. Re:\C.l~·"'{•) 
r.,. qc {).CO 

b '1.0 (J)OO 

h ·Y1- 0 5oo 
6. 8"1 bSC0 

Additional Comments: f'Jc.vv C0; 11 E:!} '-"(£~ Oo"'·/!ft,"() f,t.{;(!e .:.AVV'l'-[; .'N ... u.L (,o(') ~e~At\J 
?fcY,i!> -,~~_r IN SoL..; I. oN bdO~c (,t;.LI) ~~AI'Vte<ci5 Nt..:'.i:.. t"~\:72-~'d'- ("-- ·~ ""' v) 
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IT Project No. 301251.02. Cr 
GROL~DVATER FIELD DATA SHEET 
COE-HOLLOMAN AIR FORCE BASE 
~~ASTEHATER TREA1:1ENT U.GOONS 

Parameter Description 

SAMPLE CONTROL NUMBER 
DATE S.AJ.'1PLED 
TIME 
SAMPLER 1 S INITIALS 

~ELL/BORING LOCATION 
~ELL/BORING OIAM!'l'!R (in) 

ELEVATION OF TOP OF WELL CASING 
REFERENCED TO H!AN SEA LEVEL (MSI.) 

Total Depth (ft) 
Depth to Groundvatar (ft) 

CALCU!...\'l'IONS 

'l'hickn••• of Groundwater (ft) 
Well Voluma (gallon•) 
Pur;• Volume (;allon•) for five casing volumes 

FAHSL 

II c 
) 

7alue 

c;s. QJ 

NUMB!R or SAMPLZ BOT'l'L!S AND 'l'!R COLL!C'l'!D See field notebook 

pH 
Conciuctace (UIIIho•) 
T•penn:n (°C) 

COMMENTS: 
0 HNu PID _Background= ~pm; Well bore.~ole= .l.±_ppn. 

Date !\!~\f1t ; Time (?.If, 

o See field notebook for equipment type and calibration data; equipmen: 
calibrated at begirming a."ld end of each field day. 

0 See field notebook for decontamination procedure. 

(1) Coliform Bacteria sample collection time = N A • 



<~it, 

·~·t 

>i'!:i"l 

{'!'Ill. 

__ ,, 

ift15'' 

~~~~ 

E'.:1ge ..: c:~r _ 
\~ell :\o. tv', \N - c;~ 

Date C.\l(qC'JI 
IT ProJect :\o. 3d.:.SL.J.: 
COE-HAFB 

ph Meter check against 7.00 buffer: Reading ---'+f-·.;...(.,;,..3 ____ _ 
PL'RGING DATA: 

VOLCHE 
TINE PURGED (GAL) 

1 i; r G rs:J 

/i ~}- [J_ I} o 

U4f- 1'3 I 1 .{) 

(t'S:f- ~t1 1}.0 

I l 5"' ~D 

I )O(.) /1) (; f f._c 

t/..oy L-// t+.o 

Reading after sample collection: 

l.~t1 I ~-.S 

t.::l~j - rlo 

I)J.b lt.O 

1 'lJ.~ 

Additional Comments: 

c .Cr.( 

(~ 
b-~l 

b-~3 

'·5>3 
'~3 

SC (umHos/an) 

lO ).I;CoK 
~151 
(I,~-

q { 0() 

0. 5t.?O 

[0 coo 

Re~\, -_l\_tt_ 
iOooo 

I 000\ 

'1".<4Cf 

~'\96 

J t C r '>1.- I ::.11 -( j ~ '--' . . 

()~- r' t) L. o ,.?... 

Rt.-u:.ll~~) 
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IT Project No. 301251.02. C 1-

GROu~DWATER FIELD DATA SHEET 
COE-HOLLOMAN AIR FORCE BASE 
~vASTEHATER TREA1:1lliT L\GOONS 

?aram.ter Description 

SAMPLE CON'l'ROL NUMBER 
DA'I'E SA'1PLED 
TIM! 
SAMPLER'S INITIALS 

WELL/BORING LOCATION 
wELL/BORING DIAM!'l'!R (in) 

ELEVATION Oi' TOP or WELt. CASING 
REFERENCED TO H!AN SU LEV!L (MSL) 

WATER.· t.EV!L M!ASUR.EM!ll'l' 

Total Oap1:b (ft) 
Deptb to Groundva1:ar (ft) 

CALcut.\TIONS 

Thickn••• of Grouadvatar (ft) 
Well Volume (gallon•) 

<;.-C'-10191 

o1~., ~ ~·~~ 1.I 1 

AH 1 '!<?, K 5 

S-Y 

FAHSL 

0 · I J... 
~urge Voluu (gallon•) for five casing volumes =!. (q ...::z s 

NUMBER or SAMPL! BO'r'l'L!S AND 'l'!PE COLL!Cl'!I) See field noteb9ok 

pa 
Concluctace (umhoa) 
T•~nan (°C) 

COMM!N'l'S: 

See gae;e 2 
See ga~e 2 
See pa~e 2 

0 HNu PID Background= ~pm; Well bore.~ole= 0. '). ppn. 
Date 1 \ 1;1 \9 1 ; Time 1 '-i OB 

0 See field notebook for equipment type and calibration data; equipmen: 
calibrated at beginning a~d end of each field day. 

0 See field notebook for decontamination procedure. 

(1) Coliform Bacteria sample collection time = N A 
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• 

P.::tge ..: ot ..: 
\~ell :\o ._S_--:::--J:/~---
Date a 1 1 7 Cj 1 
IT ProJect No. 3d.2 5l.u: 
COE-HAFB 

ph Meter check against 7.00 buffer: Reading 
I .., __ ,) 

PURGING DATA: 

VOLL~!E 

TIHE PCRGED (GAL) ID!P (C 0
) 

00~1 (y_$ 

Cvt 5.2 1 rs 5 j.-

611 )b - ~ [~.C 

09~<1 
[S.5 

Reading after sample collection: 

O'l<'f 
oq<} 

cr1~q 

\ oo l.. 

£!i SC ( t.mlHos/ em) CO~Jr.!E::,'TS 

i.l.Z 5C7tCO 

l- ?-.2 30!10 

7. ).il. )01 10 

7-.U _)ocr\O 

(~ ~e~\, ::.L~~tt.. Re..\Lll, --~(~) 

1)4 ]o ceO 

i'Jo 3c. ~~c 
J. .. ,.., Io. o~ 

1- )..-{ y.0"-10 

Additional Comments: yt..J ~Ulh ;_.rfdlf o~ Pp~o2 (o SA:::JNllti.. Q.Jut£.(,o·..J 

Petl'ffi sAt 1"' )t~LV{t,rf (;e. -- ?-...., ·"' fS.L-...ffll-" &vrp,.J'- r: 6c_,.." 

W""G11f7 



,., 

""'' 

[i] 
··-

co~ 301:2s\ tn oi--
PO- c:;- 1 cJh ( 

J 

WATER LEVEL INDICATOR CALIBRATION - t\i\\-b 

EQUIPMENT NUMBER -~~~~~~0_0~1~~~0~~~~~~~~~~~~~~~~ 
EQUIPMENT NAME :)12..'::> .:1-('\~r~ce..- ~rov,(_~ 
DATE 1\\~1\01 l1~tc~ IS iS DATE LAST CALIBRATEO_.I-+-\-iu"~-",\_Cl_.,l _____ ~ 
CALIBRATION PERIOD :Po<.:>·t £e..\c\ cbAJ Co..J..i locafu="'-

- 1f 1-.: 

~~ ~~ 
-.:,)~ ~(:J 

~~ t:lJ~ .... Q 
~~ till ~; 

0 NA_aa 

5.00 §:6\ \ 105 

1 o.eo q.~q 110 

15.00 ~~-~, 115 

20.00 ,q_qq 120 

2~.01> 1.-'i.l\" 125 

30.00 ~~~-~q 130 

35 oll 3~.'tq 13!5 

40.oo 3~.~~ 140 

45.on ~'f .qq 145 

so.oc "lOot • q~ 150 

55 --
60 --

!! t 65 - ~· 

70 J(- I[ - ..• 110 

75 ..- 175 

80 180-

8!5 185 

90 190 

95 195 

100 200 

NOTE: ACCEPTANCE IS .1 0.1 FEET 

(-cd 1 V> ,idJ..d 1o c_;o P\ 

~ Cl~ 
~ ~~ 
: ~(.'J 

.. 

tlJ~ 
~ -Q 

~i::f l UQ: 

Q;:::;-
~!:; 

(l<:J 
(lJ~ 
-Q 
"'"If 
J/f 

205 305 405 

210 310 410 

21!5 315 415 

220 320 420 

225 325 425 

230 330 430 

23!5 33!5 435 
~· 

240 340 440 

24!5 345 445 

250 3!50 450 

2!5!5 455 

210 360 460 

26!5 36!5 465 

270 370 470 

27!5 37!5 475 

280 380 480 

285 385 485 

290 390 490 

295 395 495 

300 400 500 



APPENDIX C 

SAMPLE CHAIN-OF-CUSTODY DOCUMENTATION 
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a 1 1 i : i i • il 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION R~~UEST FOR ANALYSIS 

PROJECT NAME {],1£ • ~ ..... )&' 12 DATE SAMPLES SHIPPED 

PROJECT NUMBER ..J()t,Arl. ().:/, IJ 7 LAB DESTINATION 

PROFIT CENTER NUMBER ~ · LABORAlORY CONTAct 

PROJECT MANAGER ~;f:;J .. . SEND LAB AEPOR't 10 c 
BILL TO 

$1 &it#lt?, ,.,, ,4i-i ?'~ 
~-,vm 1'7/IJP 

.I 

<;: 

. ~ \, 
DATE REPOtfr REcDtJiRED 

·~ 
.f, ,, 

PURCHASE ORDER NO. 

~ -,--~----, 

PROJEct CONTAct .;. :" ;:· 

PROJEct Ct>NfAdt ~HON~ rb 

RIA Control No. 2 0 813 0 
C/C Control No. I '5 ~ ~5 

11dJ,/9J 
,-----,--~ 

L1215~~A:; 

t#Z~I · .. 

. · .. • r 1 • ' ' I I ........, • .& I I r ''-.,"' I •v._"' ' ~- . "'"" I ·---~·T'D.# I ,, Q J'tl .. -- - I' r r I 

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Project Manager.) OCLEVEl: 

Normal L Rush __ _ (Subject to rush surcharge.) ~ P,.ii.b Speclftc: __ 

Non-hazard ___ _ 

POSSIBLE HAZARD IDENTIFICATION: 

Skin Irritant __ _ 

(Please indicate if sample(s) are hazardous materials and/or suspected to conllln 

Flammable ___ _ 

. ...-..;; ..... , :~ . 
Ot.,..:' .,u t 

( pectfy) 
SAMPLE DISPOSAL (Please indicate disposition of sample following analysis. lab will charge for packing, shipping, archive and disposal.) 

Return to Client Disposal by Lab X-- Archive (Indicate number of months.) 
FORLAB_U_S_E __ O_N_LY _______________ ~---7r--.~-~ ,-

Recelvedb~ _Li"'A .S Date/Time_l::l_"7-Cf f oqOCJ 

1\Nf\ L\'fSq4 
Yf-1 I nw- ~.old rnnu 
WHITE· Orig1nal. to accompany samples 

....... 
CJl 
........ 

126A-10-85 



... t j ' • i ~ 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

t I t 

t: 

PROJECT NAME/NUMBER -- ·-- -· -- · -- · • --·- • ; . · 

SAMPI..ETEAMMEMBERS A. Houska/J. Saa~:-
Sample s.mple o.a. and Time 
Number location and Delcrtpllcln Collectld 

MW-o2JOI~ rblitor well no. Mv ... ~ lttllt.q I , I':\~ d 
I l . 
· L~o· 

~ 1~2JO 
I 

' ~ ,if ~I • 1?20 

S-olo t'\ 1 S-'l ' Ol l(,'i t . 1~00 

I < IEoQ 

~ 1~00 
... v v . 

'V ~~ . 1500 , 
~ - LtA~+ t.."". 

! 

A/A Control No. 2oQ I 30 
RECORD 

CIC Control No. 15 8 0 6 5 
LAB ofistiNATION ~=:=·=---==~~-;::.. ::..::i::il27·; ~~--------­
CAARIERIWAYBILLN6.FecJP~ ~.No. 'f330213'\Lfl 

J ... 

-
Sample ,~-f.~ 

... .II. 
DllpoMI 

~ :' 
on..._. 

.T)'Pii ~ L · ....... Dtlll) " .. RlconiNo. 
.... . .,._ .·. 

.. G~ JiOM t~ "~'- ·--~VUI&lWCib!lt . £. ., .. 
;. ,. c ., p ~ 

c::w~ 
Q ~ .t.;, £:.1 ~ " :l· 

._L!l m.LA j, ~ ·. \: 
.J: . .;. .. ...... ~ 

~ ~u 
.. •· . 

em ~ i! :;. t! _, 

(}..i; ~llai 
... ' .~ [ 

1! i;l 
ci'6 .... f ~: .!i ;;,_ '\I 

, - ! ~ ~· i ,. i' 

O..~sfub 
: ,., 
" : c. 

i ~ • .. b 

,~j eX 1 
~ • I '·· / ' li 

~. " £i f.tr· . -- .., 
•· '!: . 

~ 
. 1 
'• - ,:, 

- - ----- --------- - ----- ·- -

i- - 'l 

Special Instructions: Qntact groject manager iiJII!f!diately if 

Possible Sample Hazards: nJmiJiilu~ • .. !. • 

'1\ 
SIGNATURES: (Name, Company, Date and Time) 

1. Relinquished B~: {k, l'h.J\n4llljl.1 C10pi 0 ll(.qlj lwaQ 

ReceivedBy:,J~ rr11.s t-1'7--?C oqro 

2. Relinquished By:-------------------

Received By: 

WHITE- To accompany samples 
YELLOW- Field copy 

3. Relinquished By: , 

Received by: ___ ___; 

4. Relinquished By: ,~ • .,. 

Received By:------~-----,,------------

I T Nf\ 4 --=t {-2> q; Lt 
....... 
C.'l 



I I J ~ i I ~ t j; ~ ' t 
t ~ ~ 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION ~~F~USTODYRECORD 

uilintt 

A/A Control No. ~~ 1'3 I 

C/C Control No. 15 8 0 6 6 
l 

PROJECT NAME/NUMBER <DE-HAFB/301251.02.07 "7'!·-r <{ LAB DESTINATION ri'As-I<B:>xville 
--~~~==--------------------

SAMPLE TEAM MEMBERS A/ Houska/J. Saa~~~.; ~---~ CARRIER/WAYBILL Nb. , Fecieral. ~ess No. "f ~~Oll3'1'f f 
~ .... -

Sample Sample Date and Time Sample '·. ~lner, . · !; $ .i.. ~ on....,..,. ~ I 
Number Location and o.crtpllon Collected , TYJ* f · T)tJe ;, i -~ i ...... and O.J ~ . Record No. ' 

M\l-0101'11 rmitor Well No. M~J-1 !OII,(H. 10~: • tar ' Cl.ais" ~t 0~ }<.'rc.. lfl-=l~l ,oqoo 

J .' .· : I 
. \0'1> (p£_ ' ' ' r. t ~ 
J_ i\: t i> •, •I ., )' '• ~ 

i 10"-0 ' .....~.. ... m.a.:: · ~ . ~ .P. 

~v ,/ ~ , \000 ~ ~ : ~ ; ~ l ;:. ! ' 
Mv.a~o~o~~ Mw-Q. Dl ''"1. 1~1-'i ·· /JJ~ Gfi.l 1 ~ i l j 

I - •

1 
l:z l'i , . cP& t 1 ! ~ t ! 1 

~ I~ 15 ll.iJio. !!1...... ·1 ~ ~- ~-
v ,j ,v v 1

• \').1~ v . Cf>~ . I 'V I 

------~r--------------------r'·-·1 0 

I a...,. L ·, nL --

... J.. 

~4!.. ... ~\ . .,.__,. 
.. •;(I -

Special Instructions: ....::....::..:..:..;;..=..:::........a;::.:::;;:.o~.:=.:.:.=.....::=:=z=:........=::::::::::::=~~~~~~~~~!:.!.::~~~~~ 

' 
Possible Sample Hazards:HJ.o~ogJ.ca~ -A' 

SIGNATURES: (Name, Company, Date and Time) 

3. Relinquished By: 1. Relinquished By: tl.m,m ~laj :tflA-p 1 o II (t 1 I j I {,6/) 

Received By: • .J~ lrr-1! S 1-I:Z-'3 I cq r>O 

2. Relinquished By: --------------------

Received by: __ .......__ 

-4. Relinquished By: .u • 

is broken. 

Received By: Received By: _________ -=--------------

WHITE. To accompany samples 
YELLOW- Field copy 

\TN f\ L\--=t SC{) 4-
...... 
C'l 
i;.i 



~ ~ ~ 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION _ RE~UEST FOR ANALYSIS 

PROJECT NAME (!1£-~fA'- A£•. 5$; DATE SAMPLES SHIPPED 

PROJECT NUMBER ..$1)/JFI. tJP/.1) 7 I ~ LAB DESTINATION 

PROFIT CENTER NUMBER ~t: , LABORATORY CON~C( 

,& . 4w 
j£j ~d;;,.., 0, .Ly;. 7",0 
~- A'IH ~~/i'JF' 

PROJECT MANAGER 

BILL TO 

, , , -~···-,.---

PURCHASE ORDER NO. 

SEND LAB REPORt 10 ~. 

;:; 

bATE AEPOAT REQUIRED . 
.. (' ' ,..... ~' 

PRoJECT CON~ • ~ t! i ~· 
• . Cl .. ~ 

PROJECT C0NtAOf fiH<5Ne:M0,1 

TURNAROUND TIME REQUIRED: (Rush must be approved by the laboratory Project Manager.) QC LEVEL: 

Normal~ Rush __ _ (Subject to rush surcharge.) 1-k 
POSSIBLE HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contain 

Non·hazard ___ _ Flammable ___ _ Skin Irritant __ _ 

SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. lab will charge lor packing, sl]ipping, archive and disposal.) 

Return to Client ___ _ Disposal by lab )(" Archive (Indicate number of months.) 

A/A Control No. 2 0 8131 
CIC Control No. Js~o (p (p 

I!J/ /J,,/ 9/. , -----. 
~-KAM..' 

,' 

sub81anc'-a.) ~ , 

Other~u.f 
(Pie peclfy) 

FOR LAB USE ONLY 
Received by~ { /" f! S Date/Time /-/7 -q ( O'?OO 

I--' 
C:.'l 
t-:. 

WHITE · Original. to accompany samples II tJ f\ 4--=J.SC(}ft. 126A-10-35 



t • & • j i 4 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

... 

CHAIN-C~fUSTODY RECORD ...... A/A Control No. ~0~ \2'l-­

CIC Control No. 15 8 0 7 2 
PROJECT NAME/NUMBER <DE-HAFB/301251.02.07 ..,.......... ' I 

SAMPLE TEAM MEMBERS A. Houska/J. Saavedra/i;,.~ .• . All!!:; 
.. .:-.. -

Semple S8mple D ... end Time 'Bamjh ;,iQtnlllner: ~- '· : 
i. ....lL on,__ _.,... 

,, :.J,.,. . ~ 
~ 

Number Lpcetlon end p.c:r1p11on Colleclld . Type ,, ;M .itW-end~) -"" Record No. 
i'""'-1 J( o:L c;l.dal. l~i 01-;~ lfr:IFtl ,0'1110 MtrDIOt'\ I fblitor well no. ~w-1 011~~~ . oqDo · ~· te1t ..... 

' ! 0'100 lc:w J 

.... 
' ' , ~· .~ 

~ 0'100 •. m~· .! ~ ~ ~ 

v 'V ,, ~ OtfGD b-B. ~ ~· i1 • ~ ~ I .. 
...i.. 

. 

~-090\q\ ~w-5 ln...-1.h~ aL.fy 
tJ 

OIU,ql · OltlO ~ ir ~ ~ f, 
1!. i: i. 

~ 0'1)0 
...... 

;.' ;. 
tf't 

... 
' :... ~ ~ 

~ 

J 
(l-.\.la (1~ 

'· .. ; . ,, ' 

i 04)0 : j ... 

'V 
I ,v CPt' ~ ,ij ,II 'It . oq1.n 1. \ 

I . .. .. 
-~ 

.~ iJ. I .;. 

L &.; ' I 

" 

Speciallnstructions:cmtact project roaM~ hgned1ately if MQ)les arrive~ at cud 

Possible Sample Hazards: -'"lJ•LLOJJ'u'-""!1*-'uc .... ,~, _________________________ ...__~ 

SIGNATURES: (Name, Company, Date and Time) 

Received by: ____ .... 

1. RellnqulshedBy:~~ XIj :ll~'llj 1: 
Received By: .J.~ =~ ( -1-q l 0 

7 

3. Relinquished By: __ __ 

2. Relinquished By:------------------- 4. Relinquished By: e es• 

. 

Received By: Received By:_·---------------------

WHITE - To accompany samples 
YELLOW- Field copy 

1-l N~. L\1'5'< t\ 

I 

.... ~ 
c..'l 
w 



I f I I l ~ l i tl i $ ~ t a ~ ~ 

rn INTERNATIONAL , 
TECHNOLOGY · · · · ' 
CORPORATION REati,ST FOR ANALYSIS 

PROJECT NAME ~E-~4«-e A£4. II jg1 . DATE SAMPLES SHIPPED 

PROJECT MANAGER 

BILL TO 

J~l~o 1. tJ2-. P7 '·. LAB DESTINATION 

LABORATORY CoNTACt; 

SEND LAB AEf'bRf io ·~ 
I' 

.:/. 

' It "' 

'1: •· 
1 ' ~ ,. 

. -~ '·. ,) - f, ~ 

bATE REPoJrr AEOJiR~O ~ . 

~ ~- ~ 

A I A Control No. 2 0 813 2 
15~01)-

'( 

PROJECT C~N~ct ; ·~ {~ t ~ -Ut':::tfs I,..·~ ; . 
PROJECT cbNfAdt PHONE ri>. 

PURCHASE ORDER NO. 

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Project Manager.) QCLEVEL: 

Normal -X Rush ___ _ (Subject to rush surcharge.) !{_ 
POSSIBLE HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contain high 

Non-hazard ___ _ Flammable ___ _ Skin Irritant __ _ Highly Toxic __ ...__ ~t Other (;;;.H ,fy, 
SAMPLE DISPOSAL (Please indicate disposition of sample following analysis. Lab will charge for packing, shipping, archive and disposal.) 

Return to Client -~--- Disposal by Lab X" Archive (Indicate number of months.) 
/ ----------

Receivedb~~~ -~It-A~ FOR LAB USE ONLY 

WHITE - Origmal, to accompany samples 
YELLOW- F1eld copy 

Date/Time I -17 ~ 1 1 oCfep 

ITt--J f\ L\~ 5~ ~ 
... _. 
CJl 

126A t0-85 c 



t ~II ft II I j f ~ l ~ 

, . :. -·~ rn· ... . INTERNATIONAL 
' $ 

! ii"Li !,1 i'f! ~ 1 f 

A/A Control No.2 0~ II 3 

C/C Control No. 15 8 0 5 0 
· TECHNOLOGY 
.. CORPORATION CHAIN-OF-CUSTODY RECORD 

' PROJECT NAME/NUMBER CDE-HAFB/301251.02.07 

SAMPLE TEAM MEMBERS A. Houska/J .Saavedra/K. Schmidt 

Sample Sample Date and Time 
Number Location and Description Collected 

~~- 0101~1 Monitor well no. MW-1 OI16Cj I· /7~0 
.I 

~~ ~ OloO\ l\1 Mw- ~ Olr7qt· O~LJS 
~-o~o\'11 .s~ ~ Ol11&lt·· oq 'i'J 
M~-OL}_oJq• M\t~- y 0111q/·l\:l,o 

tf\~-1 J-CI'll ~I MW-IY 
J 

0111 _j I · J J. ~ 

~"' l_,cl. -
J 

---- ----- - ----

LAB DESTINATION I::.:T:.:.AS=--C.::::::l.:::.' n=:c:..!."------------­

CARRIER/WAYBILL NO. Federal Express No. Y 32021 '3'6] I 

Sample Container Condition on Receipt Disposal 

I Type Type (Name and Date) Record No. 

Groundwater Amber Glass \\ Vsepta Cap 

_-.jl \ \.P ------ --- -------L_ _______________ ----------

Special Instructions: Contact project manager irrmediately if samples arrive damaged or custody seal is broken. 

Possible Sample Hazards: _B=l.=· o=l=og=i""'ca~l=-----------------------------------------

SIGNATURES: (Name, Company, Date and Time) 

Received ~j;~~rP t 1/ 11> I 'T / r / ~L-
, ~ j 

2. Relinquished By:-------------------

Received By: 

WHITE- To accompany samples 
YELLOW - Field copy 

3. Relinquished By: -------------------

Received by:-----------------------

4. Relinquished By:--------------------

Received By: ______________________ _ 



i\ .I 1 t t i 1 ~ ~ ' ' I I ¥ ! l I I I I ¥ 

,:.,~:m···:. ~ I-NT~RN~TIONAL ~ .,.OI·l[q 
It ~ i ~ t 

·_. ~ TECHNOLOGY 
r· •• CORPORATION REQUEST FOR ANALYSIS 

PkOJECT NAME t!(u:.-_ ~ /J.P/1 DATE SAMPLES SHIPPED 

PROJECT NUMBER ..JtV.,ts-J. ()Jl, t2 7 LAB DESTINATION 

PROFIT CENTER NUMBER ~S: LABORATORY CONTACT 

-~~LA.) PROJECT MANAGER 

BILL TO 

SEND LAB REPORT TO 
/T~-u 

· 43d, IZ;Q~~I~ &6, ~-zio 
t2d<:I'"Y#'" Ad# rvt2R 

PURCHASE ORDER NO. _9L..,!~,__-_L""'/~~--------
, .. 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

17-A.!/tP 

4:;1//s'/~/ 
~~ 
(sd!i} ~~z.-;,0() 

7 -- -

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions 

1\W-O").OJO! I ~ ~#• d~.IJA-r;~) 4K~ooAJJ ~. ~~ PtJx-~ ~ IH•rHIJb -9a&tJ 12., ~L.~_ II 4A JJII'J~.I: ..1. 

M~- b(,O \~ \ .6'Jt.. A~.IL~>AI _, ~~ 
·~S-t»4C\\01\ t 
• I ~ . tt\W,Ot.t Ollil I 

ft\-N-1li'b1 l~· ~ !/ '~ \v I -~ 1 ~;; ,l! 
w~ L,t'\~ 

• ,. 

I - - --- --- -- --- - - ---·· -- -· --

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Project Manager.) QC LEVEL: 

Normal~ Rush __ _ (Subject to rush surcharge.) I~ 
(Levels II and Ill subject to surcharge; project-specific requirements must be 
submitted to lab before beginning work.) 

II Ill Project Specific __ _ 

POSSIBLE HAZARD IDENTIFICATION: 

Non-hazard __ _ 

(Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

Flammable Skin Irritant Highly Toxic Other~ 
(Plea peclfy) 

SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, shipping, archive and disposal.) 

Return to Client ___ _ Disposal by Lab X / Archive (Indicate number of months.) 

FOR LAB USE ONLY 
Received by , uv · 1 A 1 " VVW""'- Date/Time Ill 'Y 1 t 1 1 ,.._,...-

WHITE· Original, to accomoanv samoles 

# 

,,JJ 

~) . 



~ i I I ~ 

.. 

[I] INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

~ ~ j; I ~· ·~ I t I t I ; ~ I 

~J-01·/IJL 
A/A Control No. 2- 0<6 I \y 

CHAIN-OF-CUSTODY RECORD 
C/C Control No. 15 8 0 5 3 

PROJECT NAME/NUMBER <X>E-HAFb/301251 .02 .07. LAB DESTINATION ITAS-Cinc 

SAMPLE TEAM MEMBERSA. HOuSka, J. Saavedra, K. Sctunidt CARRIER/WAYBILL NO. Federal Express No._ if 3 ~0 21 '-jl 21, 

........- -·· 
~ample Sample Date and Time Sample Container Condition on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No 

MW-0\0\'11 Monitor well no. Mw-1 Oil~~ I. cqrlo Groundwater Amber Glass Vl /Septa cap 
f 

. 

MW-O.?b\~ Mw-6 01\~q,. OCi:tCJ 

f'iWAl10 I l1 I ti\W-7 
J 

0\\{Jql. IC~o 

i 

I 

i 
~ 

M\~-OlbCl\~ \ ~\'.;-~ GIICPCII-\?-15 

I"''N-G?OI~ Mw·-3 
J 

0 \1 {~ell · I~ ?0 
I 

·--------1---- ------- -

IMw- t \ o I" MW- II ()\I '-1 q I · I! f1 t1 0 
I ,v - - --·- ~---- -~--~-- --

s--- D?.t\q \ / S--':1 0 I Ito c1 I· I I-10C• ~I ll -------· 

LS..?t LIY\l -
-----

Special Instructions: Contact project mana ger illTflf'¥Jiately if saMPI.FS arrive dama ed 

Possible Sample Hazards: Biological ~ or cust<><ly 5ei!l is brgken. 
------

SIGNATURES: (Name, Company, Date and Time) 

2. Rolinqulshod By: -----

Received By: 

WIIITF To accompnny tllmpl&t 
YELLOW· Field copy 

-- ------- -- --~---

3. Relinquished By: _________ _ 

Received by: _____ _ 
~-------- -~--

4. Relinquished By 

Received By: ___________ _ 



l t I I j ' 
~ t t J I I ~ :! ~ ~ ~ ~ I ' 

i. 

_ ": rn-. .. INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

¥1·01·(0L . 
REQUEST FOR ANALYSIS 

R/A Control No. 2 0 8114 
C/C Control No. \ &~ 05 2> 

tv/1l:ffi PkOJECT NAME (?.d£-~ ktJ 
PROJECT NUMBER ~/~67. ()..:1. () 7 

PROFIT CENTER NUMBER ---'..3.,=-~~z-.,.-='-------------
<:~~ PROJECT MANAGER 

1/~Q BILL TO 

:a()/-~:k,-/16, ;L:u: 7ttJ 

~-AIM 17J()f' 

. PURCHASE ORDER NO. 

-, - -,-- , 
9/-.1/~ 

DATE SAMPLES SHIPPED 

LAB DESTINATION 

LABORATORY CONTACT 

SEND LAB REPORT TO 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

T - -..,. 

L Zl"fS- &N<!. 

~~ 
~--~ 

- - ---v 
/T-~t{) 

6'./tft:# /t~ I 
LP'..«..n~ - - 7T 
( s-~ .;/&f,;'/-tf'I'&Jtj 

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions 

~'N-0\0 \'\\ M. ,~ .. •A17XI.) I~ x~tl LINL ~ ~K_R:;JJ( -EP.A ~- lb __ '14111 ~ .. ~ .. ~ AA JA~~. '.L .. J) 

M.-'tJ ... 0 ~ 0 I C\ \ I ~ A~~L~-' .M,;:,_T-;,) 

tl\'f.l-01 ()I q \ 
~'H-(')C/,O\<>t \ 

Mw- o~o \ Dl \ I I 
f'l\~- \\ CH ~11 I X:150 ~ 
1. 5 ... 0;20 1~\ \v Lf X ?.?0 M\Jl ~/ 
-c. 

l...As-r LIN~ 

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Project Manager.) 

Normal~ Rush __ _ (Subject to rush surcharge.) 

QC LEVEL: 

1--K-

\ I <" 

(Levels II and Ill subject to surcharge; project-specific requirements must be 
submitted to lab before beginning work.) 

II Ill Project Specific __ _ 

POSSIBLE HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

~ Non-hazard Flammable Skin Irritant Highly Toxic Other _:1 .f 
(Pleas pecily) 

SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, shipping, archive and disposal.) 

Return to Client __ _ (Indicate number of months.) 

FOR LAB USE ONLY 
Received 'i!. ~"' - I r / ~- , - - - Date I Time , , 1 , 1 , , 1 1 ., 

Y I I 

WHITE- Original, to accompany samples 



l i • * § • ~~it i ~I~ * f ~ ~ 1 ~ 
,, 
" 

[i] INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-0~-CUSTODY RECORD 

A/A Control No. 20 ~ I]_ q 

C/C Control No. 15 8 0 6 4 
l, \• 

PROJECT NAME/NUMBER OOE-JW'B/301251.02.07 LAB DESTINATION _IT_M_-_Knoxv_;__il=.:l:..:e:;___ _________ _ 

SAMPLE TEAM MEMBERS A. Houska/J. Saavedra/K. Schmidt CARRIER/WAYBILL NO. Federal Express No. 4 ")_, 30 2 14 L 3 z_ 

Sample Sample Date and Time Sample Container Con(ijltlon on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No. 

Mw-u~1q1 t-tmitor Well t«>. Mw- t..f Ol11q1 II~U GrOUI'Xlwater Arltler Glass 
OK.. K""-C- 'fl "1. jO, \ 0"'\ ~() 

{\oc_ . 
I 

0111'11. II ~0 CPE 

DII1C11
1

• 11?0 Amber Glass 
J v ,; nli1DII· 1\30 CPE 

S-oY61'11 _l)- &./ 011"1C11·0~q!) lkbt.t G l MJ)I I 

J 
J 

(1~ 
I 

0 \11 £1 I · () ~y~ 
J _/ 

Ollll"'I·O~y'j ~hrA GlW>-
~~ 

I 

C.,(->~ I 

-..J \jJ 01 11 q J. 0~~5 ' w / 

-- 4_t,-t L\ (\(... 
I - ---

Speciallnstructions~tact project manager imnediately if samples arrive damaged or custody seal is broken. 

Possible Sample Hazards: _B_1_· o_l:.....:og:..:L:.i:....:ca~l------------------------~-~--------------

SIGNATURES: (Name, Company, Date and Time) 

1. Relinquished By: ~Jr. ~kv.J I\·1 C>lljql) \IDf?.J 

Received By:J:f1/71cv C ~1. \lf\S, '/ t'1;;01 Gj ·?{) 

2. Relinquished By:--------------------

Received By: -----------------------

WHITE- To accompany samples 
YELLOW· F1eld copy 

I ~. 

3. Relinquished By: -----·---~+""--------------­
,~~:t.· ... 

Received by: · 

4. Relinquished By:-------------------

Received By:_·----------~-----------

ITt~f\ 4-~~~C1 
C) 

00 
CJt 



t I t j i 1 l * t i K ~ ~- j . ' ~ ! ! ! ~ ! ~ 

m INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQU~ST FOR ANALYSIS 

R/A Control No. 2 0 812 9 
·clc Control No. I S~o (, tJ 

tJI/r:J.Ltf/ PROJECTNAME CtJ&·~ ~ 
PROJECT NUMBER ~JIIr:J£1/~A.~:tj~"/.~. tf),~f2!!1...!...!. ()~7~..--______ _ 

PROFIT CENTER NUMBER cl67~ 

PROJECT MANAGER 

BILL TO 

PURCHASE ORDER NO. 

1/h111M- ~u4J -
Jr~' 
63(JJ ~/.. tJw, At~ :Lcc:U.~ 7~ 
o~~w.,~ .. ~ Km '-7-'-<Je - - ---, 6!:- -

DATE SAMPLES SHIPPED 

LAB DESTINATION 

LABORATORY CONTACT 

SEND LAB REPORT 10 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

1m.s:~ 
- ----- ~-~~ 

~~-~4,.-

lr-.44& , 

, 

Sample Volume Preservative Requested Testing Program Special Instructions 

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Project Manager.) 

Normal --X.- Rush __ _ (Subject to rush surcharge.) 

OC LEVEL: 

¥-
(Levels II and Ill subject to surcharge; project-specific requirements must be 
submitted to lab before beginning work.) 

II Ill Project Specific __ _ 

POSSIBLE HAZARD IDENTIFICATION (Pie"e lndkale II ~m~e(') "' hamnlou' male1lal' ~dl 01 '"'l'"led k><onlaln high le"'l' ol h~""""""b'lanoo,.) ~ 

Non-hazard Flammable Skin Irritant Highly Toxic Other 
(Pleas Specify) 

SAMPLE DISPOSAL (Please indrcate disposition of sample following analysis. Lab wrll charge for packing, shipping, archive and disposal.) 

Return to Client Disposal by Lab ___ )(_ Archive _____ (Indicate number of months.) 

fOR LAB USE ONLY 
. ----~----;z--:--

Received by~~ 
WHITE· Orrqtnal. to accompany samples 
Yf-1 I (1\/\/ ~ 1nld rnnu 

------ ---- Date/Time J/1 ti/~~-.3() 
\-, w-f\ 4~ SC1.C\ 126A-10 85 

0 
00 
~ ·, 



i i i i I t *~ ~ ~ ~ j l. i j t t ! ii 

rn iNTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-pF-CUSTODY RECORD 

R/A Control No. "lo<ll ?-Ch 
C/C Control No. 15 8 0 6 7 

'\l"f . ~-

PROJECT NAME/NUMBER CDE-HAfB/301251 • 02,07 LAB DESTINATION ~ITio..I.ElMw.=.~-Kno~.r.o:xv.Liwil .... lio!Oe..__ _________ _ 

SAMPLE TEAM MEMBERS A Houska /J, Saavedra/K, Schni dt CARRIER/WAYBILL NO. Federal Express No H'?OO 21 qJ,.32 

Sample Sample Date and Time Sample Container C,ondltlon on Receipt Disposal 

I Number location and Delcrlptlon Collected Type Type (Name and Date) Record No. 

'tllw-1?-olql foblitor Well oo. MW -r> 1J lt:JIU · 1 ')..20 ~roundwater Amber Glass ~~l""C.. 1/1~/C\I O'i"30 
i 

frt'f\1- I 1ml\ 1011;'11
1
. rPF. 
' 

fl\~ -I )01'\ I (}11101. Amber Glass 

trw~ -1 1 o tq 
J 

l! ,v II ~1 (JI/1')1 . ' CPE 'I/ 
' LfAS1 Ll~ 

Special Instructions: Contact project manager inmediately if samples arrive damaged or custody seal is broken 

Possible Sample Hazards: -=B:::i:.:::o~l~og=i=ca=l------------------------------------------

SIGNATURES: (Name, Company, Date and Time) 

1. Relinquished By: ~Th Jh\A'kA'j-::t:f CJ)vy-1 01 IJO)I J I tD 5 D 

Received By: Bt.I'Ln.~ Cuia1 II f\ s . I/ vd cq 0'1, 3 0 
J ; ~ I 

2. Relinquished By:--------------------

Received By: 

WHITE· To accompany samples 
YELLOW- Foeld copy 

3. Relinquished By:-------------------
,. 

Received by:-----------------------

4. Relinquished By:-------------------

Received By: _____________________ _ 

1-rw~ L\-=tS0'\C\ 
0 
00 



~ I i I ~ t ~ ¥ ~ j j ~ ~ ~ 

(]] 
INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQU~ST FOR ANALYSIS. 

PROJECT NAME C!JG-~ ltJd DATE SAMPLES SHIPPED 

A/A Control No. 2 0 812 8 
C/C Control No. I 5~ D l£1 I 

t'/ /r:Ji/ 
PROJECT NUMBER ~()1.:16"1. ();J. /) 7 

PROJECT MANAGER 

PROFIT CENTER NUMBER f ~ 
BILL TO 

d (1~.-, 

LAB DESTINATION 

LABORATORY CONTACT 

SEND LAB REPORT TO 

Lfzls~~ 
....tLM.u. .. ~ 
d~~ , 
/ T:_- .At1t!l 

--,--- . _ ~ AI( .4.'6 71ld 
S3Pt &.««/ . ,, J> 
~~KAt .l'?lv a.1ArA/9/ DATE REPORT REQUIRED 

PURCHASE ORDER NO. 
, , " 

PROJECT CONTACT ~~~ 
PROJECT CONTACT PHONE NO. 

y , 

(5lls) ~ .... Wt!Jd 

Sample No. I Sample Type Sample Volume Preservative Requested Testing Program Special Instructions 

l!iW-110\~ I ~~~-.J~.~t-H..&J ~s-~. 7Pt!.x4 I~..L-~.~ ._ .-JH"';t~J.t. 
J'f\W-- \J.OI~I /Jl 

, 
1-1/'JtJ.s 17: 111~71fl.s (f:e. M".Ntcl 

,, , , 
.M..J~~- JJ~J;; 

M'-'1-l)-o\01 I-I I.Jl- S~tt IIJJ..~~ .. ~Jics 
. 

----

LL 
.. 

~Jtd. ('AeM_~ tb.J'..l.:n\ ~-Uo\!1\l ___ \l/· 
t------ I I • Llttr\ L i '\V ... 

, v / 

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Project Manager.) OC LEVEL: (Levels II and Ill subject to ilun:harge; project-specific requirements must be 
submitted to lab before beginning work.) 

Normal--4 Rush ___ _ (Subject to rush surcharge.) IX II U1 Project Specific __ _ 

POSSIBLE HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

Non-hazard Flammable Skin Irritant Highly Toxic Other ~./ 
(Pleas pecify) 

SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, shippif!g, archive and disposal.) 

Return to Client _____ Disposal by Lab X Archive (Indicate number of months.) 

FOR LAB USE ONLY Receivedby~ ~ Date/Time 1/I~C{ I 0'l3Q 
I c 

o.-
WHITE- Ong1nal. to accompany samples I I ~d4. 4--:tc:=-:; GC1 126A-1o-a5 cu 
vr= I I n\N ~ J:"u:llti l"'rH'\\1 



I ~ t ~ t • ~ ! ! ~ ! ! 

.:20~' 21-

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION CHAIN-or-CUSTODY RECORD 

R/A Control No. !4 33t>z I tf J:~Z tMttl/ 
1117/t:tl 

C/C Control No. 15 8 0 7 0 
PROJECT NAME/NUMBER a>E HAFB/301251.02.07 LAB DESTINATION _.I~...~T.cMo.l=..IIKnol&Ao!IA.iXV:IL.iul..~ols;;.e __________ _ 

SAMPLE TEAM MEMBERS A.HoYska/J. Saar;rCEka/K. Sehmidt CARRIERIWAYBILLNO. Feee£al 8Kpr-ess No. L/3302/42'32-

Sample Sample Date and Time Sample Container Coadltion on Receipt Disposal 
Number Location and Description Collected Type Type (Name and Date) Record No. 

/1\W-), 
o C)IL I(~ c.. i 1"0 q 1 ofi):) 

J 

Speciallnstructions:Contact project manager inmediately if samplos arrive damaged or custody seal is broken. 

Possible Sample Hazards: """"""B'-i.....;;o"""l;...;;oq...-..:::i..::;c.;:;;;a=l----------------------------

SIGNATURES: (Name, Company, Date and Time) 

r.JA· 111 
Received By: ~~ L r tn"' -" 1-10-r t t)()....?0 

I > ' 

Received By: 

WHITE- To accompany samples 
YELLOW· f1eld copy 

3. Relinquished By:--------.~._...,.._-----------­
r .. 

Received by:-----------------------

4. Relinquished By:-------------------

Received By:_·--------------,-------------

\\NA_ 4-il;qq a 
00 



I » I t A I I 1 i • j i: A ~ ii 

[D INTERNATIONAL 
TECHNOLOGY 
CORPORATION REQU~ST FOR ANALYSIS 

PROJECT NAME C4£· ~ ,4t=~ ' .. ·. DATE SAMPLES SHIPPED 

A/A Control No. 2 0 812 7 
\ 5fbDl 0 

PROJECT NUMBER ~/JS/. ~. (J7 

PROFIT CENTER NUMBER ----!!.J...,S".=..&-1-.S: __________ _ 

A?.-...~M~ 

LAB DESTINATION 

LABORAlORY CONTACT 

PROJECT MANAGER 

BILL TO 

PURCHASE ORDER NO. 

TURNAROUND TIME REQUIRED: 

1r~' . 

T -----,- --

SEND LAB REPORT 10 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

- -·-------. 

tJAAA-J~' 
-~ 

{Sf/&).i~~:~ :p;()d 
Sample Volume Preservative Requested Testing Program 

(Rush must be approved by the Laboratory Project Manager.) OC LEVEL: (Levels II and Ill subject to surcharge; project-specific requirements must be 
submitted to lab before beginning work.) 

Normal X Rush ___ _ (Subject to rush surcharge.) 1--4 II Ill Project Specific __ _ 

POSSIBLE HAZARD IDENTIFICATION: 

Non-hazard ___ _ 

(Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

Flammable Skin Irritant Highly Toxic Other~;,,/' 
(Plea Specify) 

SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, shipping, archive and disposal.) 

Return to Client ___ _ Disposal by Lab _k_____ Archive (Indicate number of months.) 

FOR LAB USE ONLY 
Date/Time J-/8-1/ tJB.lo 

0 
00 

WHITE Ong1nal, to accompany samples 
YF I I OW. F1Pirl rnnv 

I TNf\ 4i-~0tC1 126A-1o.86 '"""" 



~ ! j ! ~ 
1:' 

; 

/ 
/' 

A/A Control No. 1 O't, I') :2 rn INTERNATIONAL 
TECHNOLOGY C()RPORATION __ , CHAIN-OF-CUSTODY RECORD 

. {C-~c .tJ.-<··U-'0 J'jA J,_j(, '-vt. ( rrc• :tJ /, ( f1'7'-/t ..J , C/C Control No . 158059 
.I '/ . . ·It_ /J ~ A -~! I I ~ • • PROJECT NAME/NUMBER (,,'/ - / t!-U&vuzuf, -~'! I 12-1 {;). {) 7 LAB DESTINATION I r/1. '/ ,/ Jjkuc(.{.- 1/r ( ~ -' ~Lt ·' /('; .{ 

SAMPLE TEAM MEMBERS /J. ~~ ,LT 4-.;..tf<cPv/A./ J:~inu:/lcAARIERIWAYBILL NO. ~- ,Jr /a { , ,!,;t··? ·1, c;f;; 4 '?J2D21'?~5{o· 

1. Relinquished By:Ow-1\'1 ~ ... k,.· J:1 01 11q I j llo?O -'1) J 

Received B_y: _____________________ _ 

2. Relinquished By:-------------------

Received By: 

WHITE- To accompany samples 
YELLOW- Field copy 

Container 
Type 

Condition on Receipt 
(Name and Date) 

3. Relinquished By:-------------------

Received by:-----------------------

4. Relinquished By:--------------------

Rec~ived By:----------------------

~ 
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rn INTERNAT0Igr;AL REQUEST FOR ANALYSIS 
ECHNOL . ~ ~zf'--n..zJ 

toRPORATION U)a tflLw «-flAJ J, :Urn · 0f DATE SAMPLES SHIPPED 
(l ~c(h<J /fE/3 

PROJECT NAME O t - LAB DESTINATION 

A I A Control No. 2 0 812 3 \ 
C/C Control No. ~ I 1:: 2; ~~'\ 

0'//{j-/'l; 15'805~ \ 

PROJECT NUMBER .J () /.:2 f[/. tJ;) tJ 7 

PROFIT CENTER NUMBER 

PROJECT MANAGER 

LABORATORY CONTACT 

SEND LAB REPORT TO 

iL5>h 'i !/'"::;; ,, d.e., Jk1 _,( """f> 
,ill_ ~N_ ./_' t'/'-tvlu ~ _ 

':' 7 
// (/,h{/J_.J 

7 

BILL TO 5j() 1 {~·.d? d~- ,vfk 7 <>a 

(?//~<{A-Uhf< a 4/ A/ "£ Tl Clef 
I· ' . 

PURCHASE ORDER NO. 

Sample No. Sample Volume 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

? 1//·rl CZ1 
..;(( C:~ " ,t! t~N ./!..<.. ./ 

/ 
C:.o':J) -:r. /- f:va--~ 

Preservative Requested Testing Program Special Instructions 

I"'""""'"''' l-""'l{':IUd&.UJ(.(.A(-6~1 =1 A ... I!IOCJI4 I 1'-..1[ I . !!A" I l¥'1?+.(<"/-7(" •L' lJIU-CC(L<~l·L 
• Gl' I I • I / 1 > 

TURNAROUND TIME REQUIRED: (Rush must be approved by the Laboratory Project Manager.) 

Normal X Rush __ _ (Subject to rush surcharge.) 

QC LEVEL: 

~/ 

(Levels II and Ill subject to surcharge; project-specific requirements must be 
submitted to lab before beginning work.) 

II Ill Project Specific ___ _ 

POSSIBLE HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 
' ' 

Non-hazard ___ _ Skin Irritant ___ _ Highly Toxic ___ _ Flammable ___ _ 
/ / 

---~~· 1/ ' /1 
Other~~_,, · '-]!' ( .:.t f 

(Plea Specify) 
SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, shipping, archive and disposal.) 

Return to Client ___ _ Disposal by Lab \"' Archive (Indicate number of months.) 

FOR LAB USE ONLY 
Received by--------------- Date/Time _________ _ 

WHITE · Oriainal. to accomoanv sAmniA" 

,· .. 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

CERTIFICATE OF ANALYSIS 

IT Corporation Date: February 5, 1991 
5301 Central Avenue NE 
Suite 700 
Albuquerque, New Mexico 
Attn: Mr. Dann Meyer 

Job Number 21270 P.o. Number 91-113 

This is the certificate of Analysis for the following samples: 

Client Project ID: 
Date Received: 
Work Order: 
Number of Samples: 
Sample Type: 

I. Introduction 

Holloman AFB 
January 17 & 18, 1991 
X1-01-102, 114 
12 
Liquid 

Twelve liquid samples were received by ITAS Cincinnati on January 17 and 18, 1991. 
The samples were labeled as follows: 

Water MW-010191 
Water MW-050191 
water MW-070191 
Water MW-080191 

II. Analytical Results/Methodology 

Water MW-030191 
Water MW-110191 
Water s-020191 
Water MW-020191 

water MW-060191 
water s-040191 
Water MW-040191 
Water MW-120191 

The analytical results for this report are presented by analytical test. Each set of 
data will include sample identification information, the analytical results, and the 
appropriate detection limits. 

The analysis requested was POX according to the procedures outlined in EPA Method 
9021. Each sample was analyzed in quadruplicate except for sample # MW-110191 
for which only one bottle was received. 

R/~wi/nd .,..A~ved by: 

L\/z-f~-~-
c. Craig CrU}ile 
Project ManAger 
101102 

American Counc1l of Independent Laboratones 
International Association of Environmental Testing Laboratories 

Amencan Association for Laboratory Accreditation 

IT AnalyUcal Services • 11499 Chester Road • C1nc1Dnati, OB 45246 • 513-782-4600 
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Client: 
Work Order: 
10110202 

Holloman AFB 
Multiple 

III. Quality Control 

IT ANALYTICAL SERVICES 
CINCINNATI, OH 

Immediately following the analytical data for the samples can be found the QA/QC 
information that pertains to these samples. The purpose of this information is to 
demonstrate that the data enclosed is scientifically valid and defensible. This 
QA/QC data is used to assess the laboratory's performance during the analysis 
of the samples it accompanies. All quantitations were performed from within the 
calibrated range of the analytical instrument. 
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Client: 
work Order: 
10110201 

Holloman AFB 
X1-01-102 

Client Sample ID 

----------------
water MW-010191 

Water MW-050191 

water MW-070191 

Water MW-080191 

water MW-030191 

Water MW-110191 

water s-020191 

Detection Limit 

Analytical Results, ug/L 

Lab No. 
-------
102-0lA 

B 
c 
D 

102-02A 
B 
c 
D 

102-0JA 
B 
c 
D 

102-04A 
B 
c 
D 

102-05A 
B 
c 
D 

102-06A 

102-07A 
B 
c 
D 

NO = Not detected above the reported detection limit 

IT ANALmCAL SERVICES 
CINCINNATI, OH 

POX 
-------

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

28 
NO 
NO 
98 

95 
74 
81 
NO 

NO 
18 
NO 
18 

100 

NO 
16 
NO 
NO 

10 
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Client: 
Work Order: 
10111401 

Holloman AFB 
Xl-01-114 

Client Sample ID 

Water MW-020191 

Water MW-060191 

Water S-040191 

Water MW-040191 

Water MW-120191 

Detection Limit 

Analytical Results, ug/L 

Lab No. 

114-01A 
B 

c 
D 

114-02A 
B 

c 
D 

114-03A 
B 

c 
D 

114-04A 
B 
c 
D 

114-0SA 
B 
c 
D 

ND = Not detected above the reported detection limit 

IT ANALYTICAL SERVICES 
CINCINNATI, OH 

POX 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
sao 

ND 
ND 

10 
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Client: 
Work Order: 
10110203 

Holloman AFB 
X1-01-102 

Quality Assurance Data 

Analyte 

POX 

Quality Control 
standard Reference Solutions 

Theoretical 
Value, ug/L 

5 

FOR: 

10201 + 02 

10203 + 06 

10204 + OS 

10207 + 11401 

11402 - 11405 

IT ANALmCAL SERVICES 
CINCINNATI, OH 

Percent 
Recovery 

99.8 
99.4 
98.6 

103 
102 
103 

99.6 
99.0 

99.8 

94.4 
103 

106 
105 
105 

95.6 
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m INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

CERTIF1CATE OF ANALYSIS 

IT Corporation 
5301 Central N.E., Suite 700 
Albuquerque, NM 87108 b 
ATTN: Dann Meyer f)I.L ~fJ-11 f1 1 

February 20, 1991 

Job Number: ITNA 47599 P.O. Number: 301251.02.07 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

Client Sample ID 

M~~-020 191 

MW-040191 

MW-060191 

MW-120191 

S-040191 

Method Blank 

Holloman AFB 
01/18/91 
Five (5) 
Water 

PHENOLS ANALYSIS 

Results in mg/1 iter (ppm) 

Lab Sample ID 

PP6200 

PP6201 

PP6202 

PP6203 

PP6204 

P2019 

Result 

0.01 

0.01 

0.02 

0.02 

0.01 

0.01 u 

1111
' U - Compound was analyzed for but not detected. The number is the detection limit 

-
-,., ---

for the sample. 

Date of Analysis: 02/13/91 

y • Moore 
Laboratory Manager 

Amer.r:an Counc1l of Independent Lat·oratones 
Ir.rerr <::: :-,.Jl Asscc at• on of Envnonmentcl T•"s:mg: c:t!oratones 

.:,: r:•'r: :a:1 .\5socrallon tor Laborator·1 Ar~cred.tat;on 

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681 189 
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IT Corporation 
February 20, 1991 

Client Project ID: Holloman AFB 

TOTAL 

Results 

CARBON ANALYSIS 

in mg/liter (ppm) 

Sample Matrix: Water 

Client Samele ID Lab Sar:~el e ID 

MW-020191 PP6195 
MW-020191 PP6195 
MW-020191 PP6195 
MW-020191 PP6195 

MW-040191 PP6196 
MW-040191 PP6196 
MW-040191 PP6196 
MW-040191 PP6196 

MW-060191 PP6197 
MW-060191 PP6197 
MW-060191 PP6197 
MW-060191 PP6197 

MW-120191 PP6198 
MW-120191 PP6198 
MW-120191 PP6198 
MW-120191 PP6198 

S-040191 PP6199 
S-040191 PP6199 
S-040191 PP6199 
S-040191 PP6199 

Method Bl ani< B0553 

U - Compound was analyzed for but not detected. The number 
for the sample. 

Date of Analysis:· 01/22 - 01/24/91 

3 

is 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITNA 47599 

Result 

4 
4 
4 
4 

5 
5 
6 
6 

3 
4 
3 
3 

6 
6 
6 
5 

1 
1 
1 
1 

1 u 

the detection 1 imi t 

682 1 89 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

CERTIF1CATE OF ANALYSIS 

IT Corporation 
5301 Central N.E., Suite 700 
Albuquerque, NM 87108 
ATTN: Dann Meyer iv1\"'! 

b'{, 

February 20, 1991 

Job Number: ITNA 47599 P.O. Number: 301251.02.07 

This is the Certificate of Analysis for the following samples: 

Client Project ID: Holloman AFB 
Date Received by Lab: 01/18/91 
Number of Samples: Five (5) 
Sample Type: Water 

I • Introduction 

On 01/18/91, five (5) water samples arrived at the ITAS-Knoxville, Tennessee, labora­
tory from the IT-Albuquerque, New Mexico, office in support of the Holloman AFB pro­
ject. The list of analytical tests performed, as well as date of receipt and 

~- analysis, can be found in the attached report. 

• II. Analytical Results/Methodology 

~I 

The analytical results for this report are presented by analytical test. Each set of 
data will include sample identification information and the analytical results. 
Please note that all data are blank corrected, i.e., if any compound is found in the 
corresponding laboratory blank, it is subtracted from the analytical result before it 
is reported. 

The samples were analyzed for Target Analyte List (TAL) metals by cold vapor atomic 
absorption spectroscopy (CVAA), graphite furnace atomic absorption spectroscopy (GFAA), 
and inductively coupled plasma spectroscopy (ICP) in accordance with the EPA CLP 3/90 
Statement of Work. 

Reviewed and Approved: 

~<~~it/ 
Alyce7 Moore 
Laboratory Manager 

Arnc::::r:an C:>'-!r,c!l of Independent Lab:Jralones 
Iuerr. ·::. ~. J. ,"\.s~oc .at· or: of Env1ronrner.tc: T·,s:.r:g: r::r>.Jratorres 

.. · .. ·: •'r. :c:: .. \"soclat\On for Laboratcr·{ Ar;cr.::·G ta:.:>n 

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 



IT Corporation 
February 20, 1991 

IT ANALY"I'ICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Client Project ID: Holloman AFB Job Number: ITNA 47599 

III. Quality Control 

The samples were digested on 01/31/91 for ICP and analyzed by ICP on 02/06/91. All 
run QC was acceptable. A duplicate/spike pair was prepared using sample 040191. 
Spike recovery (accuracy) results were outside acceptable limits for iron. A post 
digestion spike was performed as required by CLP protocol with acceptable results. 
The duplicate RPD (precision) results indicate that either sample nonhomogeneity or 
matrix interferences are a problem with this analyte. It should be noted, however, 
that both the precision and spike results are just outside acceptable limits. The 
serial dilution for this sample is almost outside acceptable limits for iron, indi­
cating that matrix interferences are present. Possible matrix interferences include 
the high concentration of sodium and the viscosity problems caused by such high con­
centrations. All sodium values are reported from dilutions. No other problems were 
encountered. 

2 

682·1 89 



DATA FORMS 



U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN_A 

Lab Code: ITSTU 

SOW No.: 3/90 

Case No.: 47599 SAS No.: 

EPA Sample No. Lab Sample ID 
-020191 

--040191----''---
PP6210 -PP6211 ___ _ 

--060191 ___ __ 
--120191 

-PP6212 -PP6213 ___ _ 
--040191 ___ _ -PP6214 
-S-0401D __ _ 
-S-0401S ----

-PP6214---.o~:o--

=PP6214-S== 

Were ICP interelement corrections applied ? 

...,., Were ICP background corrections applied ? 
If res - were raw data generated before 
app ication of background corrections ? 

... Comments: 

SDG No. :MW-020 

YesjNo YES 

Yes/No YES 

Yes/No NO 

,., I ce;-t;fy that this data package is in. compliance with the terms and 
cond1t1ons of the contract, both techn1cally and for completeness, for 

., other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 

""' on floppy diskette has been authorized by the Laboratory Manager or the 
· Manager's designee, as verified by the following signature. 

Ck~~ Name: tM".s-tefldr KAA{v 
J.J,.. o'i, t:t I Title: 6rou..f .::;~ 

Signature: 

Date: 

001 

COVER PAGE - IN 3/90 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE. ________ _ Contract: HOLLOMAN A 

On-, 
'- ... 

EPA SAMPLE NO. 

MW-020191 

Lab Code: ITSTU Case No.: 47599 SAS No.: SDG No.: MW-020 

Matrix (soil/water): WATER 

..... Level ( lowjmed) : 

.... % Solids: 

LOW_ 

0.0 

Lab Sample ID: PP6210 

Date Received: 02/07/91 

Concentration Units (ugjL or mgjkg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 
_,.,, 

Analyte Concentration c 
Alum~num -
Antimony- -
Arsenic - -
Barium - -
BerylliWii -
Cadmium -
Calcium- -
Chromium -
Cobalt - -
Copper-- -
Iron -- 4li7 -
Lead -

-Magnes~um 
Manganese l)l)7 -

-Mercury 
Nickel - -
PotassiUiii -
Selenium -
Silver -
Sodium-- 555000. -
Thallium -
Vanadium- -
Zinc -
Cyan~de -

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR_ 

FORM I - IN 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

N* p - NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

3/90 
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Lab Name: ITAS -
Lab Code: IT STU 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

KNOXVILLE Contract: HOLLOMAN A 

case No.: 47599 SAS No.: 

EPA SAMPLE NO. 

MW-040191 

SDG No.: MW-020 

Matrix (soiljwater): WATER Lab Sample ID: PP6211 

Date Received: 02/07/91 Level (lowjmed): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mgjkg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

7429-90-5 Alum1num - Fm 
7440-36-o Antimony- - NR 
7440-38-2 Arsenic - - NR 
7440-39-3 Barium - - NR 
7440-41-7 BeryllTUni - NR 
7440-43-9 Cadmium - NR 
7440-70-2 Calcium- - NR 
7440-47-3 Chromium_ - NR -7440-48-4 Cobalt NR -7440-50-8 Copper= NR 
7439-89-6 Iron 793 - N* p 
7439-92-1 Lead - - NR 
7439-95-4 Magnes1um - NR 
7439-96-5 Manganese 54 f) - p 
7439-97-6 Mercury - NR 
7440-02-0 Nickel - - NR 
7440-09-7 PotassTUni - NR 
7782-49-2 Selenium - NR 
7440-22-4 Silver - NR 
7440-23-5 Sodium-- 1570000 - p 
7440-28-0 Thallium - NR 
7440-62-2 Vanadium- - NR 
7440-66-6 Zinc - NR 

Cyan1de_ - NR -
- -

""''color Before: COLORLESS 

"""Color After: COLORLESS 

Clarity Before: CLEAR 

Clarity After: CLEAR_ 

Texture: 

Artifacts: 

Comments: 

FORM I - IN 
3/90 

On . 
\, .. ; d 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS_KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47599 SAS No.: 

EPA SAMPLE NO. 

MW-060191 

SDG No. : MW-02 0 

Matrix (soil/water): WATER 

Level (lowjmed): LOW 

Lab Sample ID: PP6212 

Date Received: 02/07/91 

% Solids: 0.0 

Concentration Units (ug/L or mgjkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration c 
Alum~num -
Antimony- -
Arsenic - -
Barium -- -
BerylliUiii -
Cadmium -
Calcium-- -
Chromium -
Cobalt -
Copper= -
Iron E;Sl -
Lead --Magnes~um 
Manganese E)5l -

-Mercury 
Nickel -- -
PotassiUiii -
Selenium_ -
Silver -
Sodium --- 15300.000 -
Thallium -
Vanadium- -
Zinc -
Cyan~de __ -

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

Fm 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

N* p -- -- NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
NR 
NR 

--
Texture: 

Artifacts: 

3/90 

00~ 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS_KNOXVILLE __________ _ Contract: HOLLOMAN A 

005 
EPA SAMPLE NO. 

MW-120191 

Lab Code: ITSTU_ case No.: 47599 SAS No.: SDG No.: MW-020 

Matrix (soi1jwater): ·wATER 

Level ( lowjmed) : 

% Solids: 

LOW 

o.o 

Lab Sample ID: PP6213 __ __ 

Date Received: 02/07/91 

Concentration Units (ug/L or mgjkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

""' Color Before: COLORLESS 

"""'Color After: COLORLESS 

"""Comments: 

. Analyte concentration c Q 

Alum~num -
Antimony- -
Arsenic - -
Barium - -
BerylliUiii -
Cadmium -
Calcium- -
Chromium_ -
Cobalt -
Copper= -
Iron ~~l - N* - -Lead -Magnes~um 
Manganese 552 -
Mercury -
Nickel - -
PotassiUm -
Selenium_ -
Silver -
Sodium-- 1710.000 -
Thalli \iii\ -
Vanadium- -
Zinc -
cyan~de_ ---

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

FORM I - IN 

M 

Im 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p - NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

3/90 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47599 SAS No.: 

OOL 
EPA SAMPLE NO. 

S-040191 

SDG No.: MW-020 

Matrix (soil/water): WATER 

Level ( lowjmed): LOW 

Lab Sample ID: PP6214 

Date Received: 02/07/91 

% Solids: 0.0 

Concentration Units (ug/L or mgjkg dry weight) : UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte concentration c Q 

Alum~num -
Antimony- -
Arsenic - -
Barium -- -
BeryllTWii -
Cadmium -
Calcium- -
Chromium_ -
Cobalt -
Copper= -
Iron E)~! - N* 
Lead - -

-Magnes~um 
Manganese 2.0 u 
Mercury 
Nickel - -
PotassTUni -
Selenium -
Silver -
Sodium-- 97~0 .. 000 -
Tha1li\iiil -
Vanadium: -
Zinc -
Cyan~de_ -

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR_ 

FORM I - IN 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p - NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

3/90 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

~; Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020 

Initial Calibration Source: SPEX ·--------
Continuing Calibration Source: SPEX. ______ __ 

concentration Units: ugjL 

Initial Calibration Continuinl Calibration 
Analyte True Found %R(1) True Found R(1) Found %R( 1) M 

Alum~num m< 
Antimony- NR 
Arsenic - NR 
Barium - NR 
BerylliUm NR 
Cadmium NR -· 
Calcium- NR 
Chromium NR 
Cobalt NR 
Copper= NR 
Iron 40000.0 43466.61 168.5 40000.0 43167.59 167.9 43670.70 109.2 p 
Lead - - NR 
Magnes~um NR 
Manganese - 4000.0 4030.28 100.8 4000.0 3965.81 .:;,.99.1 3938.69 98.5 p 
Mercury - - - - - NR 
Nickel - NR 

""" 
PotassTiiiii NR 
Selenium NR 
Silver NR 
Sodium--- 40000.0 40971.70 102.4 40000.0 40897.63 162.2 41306.19 103.3 p '"" 
Thallium - - NR 
Vanadium- NR ""'" 
Zinc NR 
Cyan~de NR 

-

(1) Control Limits: Mercury 80-120; Other Metals 90-110; cyanide 85-115 

FORM II (PART 1) - IN 

3/90 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

006 

Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020 

Initial Calibration Source: SPEX ·--------
Continuing Calibration Source: SPEX. ______ __ 

Concentration Units: ug/L 

Initial Calibration Continuin~ Calibration 
Analyte True Found %R(1) True Found R(1) Found %R( 1) M 

Alum~num fm 
Antimony- NR 
Arsenic - NR 
Barium -- NR 
BerylliUiii NR 
Cadmium NR 
Calcium- NR 
Chromium_ NR 
Cobalt NR 
Copper- NR 
Iron 40000.0 43668.31 109.2 42772.78 106.9 p 
Lead - NR 
Magnes~um NR 
Manganese 4000.0 4031.15 100.8 3903.63 97.6 p 
Mercury -- - - - NR 
Nickel -- NR 
PotassiUiii NR 
Selenium_ NR 
Silver NR 
Sodium--- 40000.0 40627.51 101.6 39516.38 98.8 p 
Thallium - - NR 
Vanadium- NR 
Zinc NR 
cyan~de_ NR 

-

"""' ( 1) Control Limits: Mercury 80-120: Other Metals 90-110: Cyanide 85-115 

-
FORM II (PART 1) - IN 

3/90 

-
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U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

OQ:J 

Lab Name: ITAS_KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU_ case No.: 47599 SAS No.: SDG No.: MW-020 

AA CRDL standard Source: 

ICP CRDL Standard Source: NBS -------
Concentration Units: ugjL 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R 

Alum~num 
Antimc;my: 
Arsen~c 
Barium --
BerylliUm 
Cadmium 
Calcium-
Chromium_ 
Cobalt 
Copper-
Iron 
Lead 
Magnes~um 

30.0 30.37 161.2 Manganese 29.15 97.2 
Mercury -- -- --- -
Nickel -
PotassiUiii 
Selenium 
Silver 
Sodium--
Thalliiiiil 
Vanadium: 
Zinc 

FORM II (PART 2) - IN 

3/90 



U.S. EPA - CLP 

3 
BIANKS 

010 

Lab Name: ITAS_KNOXVI~LE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47599 SAS No.: SDG No.: MW-020 
"M'' 

Preparation Blank Matrix (soil/water): WATER 

.,.,., Preparation Blank Concentration Units (ug/L or mgjkg): UG/L_ 

Initial 
Calib. Continuing Calibration PreJ?a-

Blank Blank (ug/L) rat~on 
Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Alum~num NR 
.,.,, 

-Antimony- - - - - NR 
Arsenic ~ - - - - - NR -
Barium -- - - - - - -NR 
BerylliUm - - - - - NR-
Cadmium - - - - - NR 
Calcium-- - - - - - -NR 
Chromium - - - - - -NR 
Cobalt - - - - - -NR 
Copper= - - - - - NR -
Iron Io.o u 10.0 u to.o u to.o u 12.4 B p -
Lead ---- -- --- - --- - -- - NR 
Magnes~um - - - - - NR -
Manganese ~-0 u ~.0 u ~-0 u ~-0 u 2.0 a p -
Mercury - - - - NR 
Nickel - - - - - - NR -
PotassiUm - - - - - NR-
Selenium - - - - - NR-
Silver - - - - - -NR 

""''' Sodium-- ~oo.o u ~00.0 u ~oo.o u ~oo.o u 200.0 a p 
Thalli Wit -- - -- - -- - -- - NR 
Vanadium- - - - - - NR 
Zinc - - - - - NR 
cyan~de_ - - - - - NR -- - - - -

- - - - -

FORM III - IN 
3/90 



U.S. EPA - CLP 

3 
BLANKS 

Oli 

,., Lab Name: ITAS KNOXVILLE _____ _ Contract: HOLLOMAN A 

,.,, Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020 

Preparation Blank Matrix (soil/water): 

,.., Preparation Blank Concentration Units (ug/L or mgjkg) : 

Initial 
Calib. Continuing Calibration PreJ?a-

Blank Blank (ugjL) ratJ.on 
~:1 Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Aluml.num NR 
Antimony- - - - - - NR-
Arsenic - - - - - - NR -
Barium - - - - - - NR -
Beryll!Uiii - - - - - NR -
Cadmium - - - - - NR -
Calcium- - - - - - -NR 
chromium - - - - - -NR 
Cobalt - - - - - -NR 
Copper= - - - - - NR -
Iron - 10.0 u - - - p -

'"" Lead - -- - - - - NR 
Magnesl.um - - - - - NR -
Manganese - 2.0 u - - - p -
Mercury - - - - - NR 
Nickel - - - - - - NR -
Potass!Uiii - - - - - NR-
Selenium - - - - - -NR 
Silver - - - - - -NR 
Sodium-- - 200.0 u - - - -p 
Thallium - -- - - - - NR 
Vanadium- - - - - - -NR 
Zinc - - - - - NR-
cyanJ.de - - - - - NR - - - - - -

- - - - - --

FORM III - IN 
3/90 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

C 1 ' . 1,.,. 

..,.,, Lab Name: ITAS KNOXVILLE ____ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47599 SAS No: SDG No.: MW-020 -· 
ICS Source: SPEX ----""'' ICP ID Number: JA1100 __ _ 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 

Aluml.num 500000 _513000 _515005 _517802.4 100.9 _466115 _471892.3 _92.0 
Antimony-
Arsenic -
Barium - 471 504.6 107.1 486.8 103.4 
BeryllTiiiii --473 --491.0 103.8 --462.9 97.9 
Cadmium --861 --954.0 110.8 --945.4 Io9.8 
Calcium- 500000 """'4!4000 527605 ~253.5 109.1 503510 --so8'759.9 105.1 
Chromium 417 - 472.8 113.4 - 450.4 108.0 
Cobalt --402 --476.3 118.5 --434.2 108.0 
Copper= --420 ---483.8 115.2 412.0 98.1 
Iron 200000 --194 205887 2<rn'772.8 194051 --r95138.1 -
Lead --901 - 950.0 105.4 - 976.0 108.3 

,.., 

Magnes1.um 500000 4'9'1'000 510725 :314639.3 104.8 -491009 4'99292.2 101.7 
Manganese 370 - 433.1 117.1 415.1 112.2 
Mercury -- -- --
Nickel - 820 946.8 115.5 913.4 111.4 
PotassTiiiii -- -- --
Selenium 
Silver 901 1015.9 112.8 997.3 110.7 
Sodium- -- - --
Thallium 
Vanadium- 423 469.3 110.9 445.7 l05.4 
Zinc - --849 ---940.0 110.7 --926.6 109.1 --

FORM IV - IN 

3/90 



U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO . 

.,, Lab Name: ITAS KNOXVILLE. _____ _ Contract:HOLLOMAN A S-0401S 

~''l 

Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020 

Matrix: WATER ·----- Level (lowjmed): LOW 
'~~ 

% Solids for Sample: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Control 
Limit Spiked Sample Sam~le Spike 

Analyte %R _Result ( SSR) c Resul (SR) c Added (SA) %R Q 

Alum~num 
-

Antimony- - -
Arsenic - - - -
Barium·- - - -
BeryllTiiiii - - -
Cadmium - - -
Calcium- - - -
Chromium - - -

-Cobalt - -
Copper- - - -
Iron 75-125 1995.1600 - 631.2200 - 1600.00 136.4 N 
Lead - - - - -- -

- - -
Magnes~um 
Manganese 75-125 382.2560 - 2.0000 u 500.00 76.4 -
M~rcury_ - - - -- -
N1ckel - - -
PotassTiiiii - - -
Selenium - - -
Silver - - - -
Sodium-- - - -
Thallimn - - -
Vanadium- - - -

..... Zinc - - -
Cyan1de - - -

- - -
- - -

''"'' Comments: 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
-

FORM V (Part 1) - IN 3/90 



U.S. EPA - CLP 

SB 
POST DIGEST SPIKE SAMPLE RECOVERY 

01 .j 

EPA SAMPLE NO. 

Lab Name: ITAS KNOXVILLE Contract: HOLLOMAN A S-0401A ------
""''' Lab Code: ITSTU Case No.: 47599 SAS No.: SDG No.: MW-020 

.. ''Matrix: __ WATER Level (low;med): LOW ---

Concentration Units: ug/L 

Control 
Limit Spiked Sample Sam~le 

Analyte %R Result (SSR) c Resul (SR) c Added (SA) %R Q M 

Alum1.num - NR 
Antimony- - - - NR 
Arsenic - - - - NR 
Barium - - - - NR 
BerylliWii - - - NR 
Cadmium - - - NR 
Calcium- - - - NR 
Chromium - - - NR 
Cobalt - - - NR 
Copper= - - - NR 
Iron 1591.73 - 631.22 - 1ooo.o 96.1 - p 
Lead -- - - - -- -- - NR 

"""'' 

Magnes1.um - - - NR 
Manganese 404.42 - 2.00 u soo.o 80.9 - p 
Mercury -- - - -- - NR 
Nickel - - - - NR 
PotassiUiii - - - NR 
Selenium - - - NR 
Silver - - - NR 
Sodium-- - - - NR 
Thallium - - - NR 
Vanadium- - - - NR 
Zinc - - - NR 
cyan1.de - - - NR - - -

- - - -
Comments: 

FORM V (Part 2) - IN 3/90 



Lab Name: ITAS KNOXVILLE 

U.S. EPA - CLP 

6 
DUPLICATES 

------
Lab Code: ITSTU case No.: 47599 

Contract: HOLLOMAN A 

SAS No.: 

EPA SAMPLE NO. 

S-0401D 

SDG No. : MW-02 0 

Matrix (soil/water): WATER Level (low;med): LOW 

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units (ug;L or mgjkg dry weight) : UG/L_ 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

Alum~num - NR 
Antimony- - - - NR 
Arsenic - - - - NR 
Barium - - - - NR 

-'-BerylliUni - - NR 
Cadmium - - - NR 
Calcium- - - - NR 
Chromium - - - NR 
Cobalt - - - NR 
Copper= - - - NR 
Iron 631.2200 - 809.5300 - 24.8 * p 
Lead - - - - NR 
Magnes~um - - - NR 
Manganese 2.0000 t1 2.00(l0 u - p 
Mercury - NR 
Nickel - - - - NR 
PotassiUni - - - NR 
Selenium - - - NR 
Silver - - - NR 
Sodium-- 9728soo.OO(lO - 96474(lo.OOOO - 0.8 - p 
Thallium - - - - -- - - NR 
Vanadium - - - NR 
Zinc - - - - NR 
Cyan~de_ - - - NR - - -

- - - -

FORM VI - IN 
3/90 

OL 



U.S. EPA - CLP 

7 
LABORATORY' CONTROL SAMPLE 

Olb 

''"' Lab Name: ITAS KNOXVILLE ·------ Contract: HOLLOMAN A 

"··· Lab Code: IT STU_ 

"''Solid LCS Source: 

Case No.: 47599 SAS No.: 

.. , Aqueous LCS Source: SPEX. ___ _ 

Aqueous (ud/L) Solid 
Analyte True Foun %R True Found c 

Alum~num 

""'' 

-Antimony-
Arsenic - -
Barium - -
BerylliUiii -

-Cadmium 
Calcium- -
Chromium -
Cobalt -
Copper= -
Iron 2oooo.o 23066.50 115.3 -
Lead - -

-Magnes~um 
Manganese 4000.0 4035.00 100.9 -
M~rcury_ - - - -

-Nl.ckel •• PotassiUiii -
Selenium -
Silver - -
Sodium-- 20000.0 21528.90 107.6 -
Thalli'iiiil - -
Vanadium- -
Zinc -
Cyan~de_ -

-
-

FORM VII - IN 

SDG No. : MW-02 0 

(mgjkg) 
Limits %R 

3/90 
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U.S. EPA - CLP 

8 
STANDARD ADDITION RESULTS 

Lab Name: ITAS KNOXVILLE. __________ _ Contract:HOLLOMAN A 

Lab Code: ITSTU Case No.: 47599 SAS No.: ____ _ SDG No. :MW-020 

Concentration Units: ug/L 

EPA 
Sample An 0 ADD 1 ADD 2 ADD 3 ADD Final 

No. ABS CON ABS CON ABS CON ABS Cone. r Q 

-- -
-- -
-- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-- -
-- -
-- -
- -
-- -
- -
- -
-- -
-- -
- -
-- -
- -
-- -
-- -

FORM VIII - IN 3/90 

01 



U.S. EPA - CLP 

9 
ICP SERIAL DILUTION 

EPA SAMPLE NO. 

S-0401L 
""'Lab Name: ITAS KNOXVILLE _____ _ Contract: HOLLOMAN_A 

.... Lab Code : ITSTU Case No.: 47599 SAS No.: 

Matrix (soil/water): WATER 

Concentration Units: ugjL 

ser~al 

Initial Samfle Dilution 
Analyte Result {I c Result {S) 

Alum~num 
Antim9ny: -

-
Arsen~c 
Barium - -
BeryllTiiiii -
Cadmium -
Calcium- -
Chromium -
Cobalt - -
Copper= -
Iron 631.22 - 680.90 
Lead - - -

-Magnes~um 
Manganese 2.00 u Io.oo 
Mercury - -
Nickel - -
PotassTiiiii -..,,, 
Selenium -
Silver - -
Sodium-- 972850.00 - 976400.00 
Thallium -- - - -- -
Vanadium- -
Zinc - -

-
-

FORM IX - IN 

c 

-
-
-
-
-
-
-
-
-
-
-
-
u 
-
-
-
-
-
-
-
-
-
-

SDG No.: MW-020 

Level (lowjmed): LOW 

. % 
D~ffer-
ence Q M 

- -
- -
- -
- -- -
- -
- -
- -
- -
- -

7.9 - p -- - -
- -
- p -
- -
- -
- -
- -

0.4 - p -- - - -
- -
- -
- -
- -

3/90 

01 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

"" Lab Name: ITAS_KNOXVILLE. _____ _ 

01 ~ 

,..,. Lab Code: ITSTU case No.: 47S99 

Contract: HOLLOMAN A 

SAS No.: SDG No.: MW-020 

- ICP ID Number: 

""'Flame AA ID Number 

-·Furnace AA ID Number 

Analyte 

Alum1.num 
Antimony-
Arsenic -
Barium -
Beryll'IWii 
Cadmium 
Calcium-
Chromium 
Cobalt -
Copper= 
Iron 
Lead 
Magnes1.um 
Manganese 
Mercury 
Nickel -

..... Potass'IWii 
Selenium 
Silver -
Sodium--
Thallium 
vanadium-
Zinc -

""''' Comments: 

JA1100 __ _ 

Wave-
length Back-

(nm) ground 

308.20 
-206.80-
-193.60-
-493.40-
-313.00-
-228.80-
-317.90-
-267.70-
-228.60-
-324.70-
-2S9.90-
-220.30-
-279.00-
:2s7.6o: 

231.60 
-766.00-

196.00-
-328.00-
-S88.90-
-190.80-
-292.40-
-213.80--

Date: 01/1S/91 

CRDL IDL 
(ug/L) (ug/L) M 

200 40.0 p--- 60- --30.0 p-
10: ::::40.0 p-

200 2.0 p-
--- s 1.0 p-

s - s.o p-
5000 - 30.0 p--- 10- --10.0 p-

so: ::::20.0 p-
2S 10.0 p - --lOO 10.0 p -- 3: ==30.0 p 

5000 30.0 p -- 1S - -- 2.0 p 
0.2 - N -- 40 - 2o.o p 

50oo: ~00.0 p -- s 60.0 p 
lO - -- s.o p 

5ooo - 2oo.o p -- 10- -- 40.0 p 
so: ==10.0 p 
20 s.o p -

····---------------------------------------
"""---------------------------------------

FORM X - IN 3/90 



U.S. EPA - CLP 

11A 
tCP Interelement Correction Factors (Annually) 

- Lab Name: ITAS KNOXVILLE. _____ _ 

021 

Lab Code: ITSTU Case No.: 

Contract: HOLLOMAN_A 

47599 SAS No.: SDG No.: MW-020 

ICP ID Number: JA1100 --- Date: 10/15/90 

Wave- Interelement Correction Factors for : 
length 

~1 Analyte (nm) ca Fe Mg AS -
Alum~num 308.20 _0.0000000 _o.ooooooo_ -g:ggggggg -g:ggggggg _0.0000000 
Antimony- -206.80- 0.0000000 0.0000000 0.0000000 
Arsenic - -193.60- -0.0103600 -0.0000000- -0.0013600 -0.0000000 -0.0000000 
Barium - -493.40- -0.0000000 -0.0000000- -0.0000000 -0.0000000 -0.0000000 
BeryllTUiii -313.00- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Cadmium -228.80- -0.0000000 -0.0000000- -0.0000000 -0.0000000 -0.0055600 
Calcium- -317.90- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Chromium -267.70- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 ..... Cobalt - -228.60- -0.0000000 -0.0000000- -0.0000000 -0.0000000 -0.0000000 
Copper= -324.70- -0.0000000 -0.0000000- -0.0000000 -0.0000000 -0.0000000 
Iron -259.90- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Lead 220.30- -0.0006800 -0.0000000- -0.0000000 -0.0000000 -0.0000000 
Magnes~um -279.00- -0.0000000 -0.0000000- -0.0000000 -0.0000000 -0.0000000 
Manganese :257.60= -0.0000000 :o.ooooooo: :o.ooooooo :o.ooooooo -0.0000000 
Mercury 

0.0000000 0.0000000 0.0000000 Nickel - 231.60 0.0000000 0.0000000 
PotassTUiii -766.00- -o.ooooooo -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Selenium - -196.00- -o.ooooooo -o.ooooooo: :o.ooooooo -0.0000000 0.0000000 
Silver -328.00- -0.0000000 :o.ooooooo 0.0000000 -0.0000000 - 0.0000000 
Sodium-- -588.90- -0.0000000 0.0000000 - - 0.0000000 -0.0000000 - 0.0000000 
Thalli Wit :190.80- -0.0000000 -0.0000000 - - 0.0103900 -0.0000000 - 0.0000000 
Vanadium- 292.40- -0.0000000 -0.0000000- -0.0000000 -0.0000000 - 0.0000000 
Zinc - :213.80= -o.ooooooo :o.ooooooo: :o.ooooooo -0.0000000 -0.0000000 - -

I 

,.,,Comments: 

FORM XI (Part 1) - IN 3/90 
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U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

Lab Name: ITAS_KNOXVILLE __________________ _ 

02 

Lab Code: ITSTU Case No.: 

Contract: HOLLOMAN A 

47599 SAS No.: SDG No.: MW-020 

ICP ID Number: JA1100 --------- Date: 10/15/90 

Wave- Interelement Correction Factors for : 

Analyte 
length 

BE (nm) BA - - co CR NI -
Alum1.num 308.20 _o.ooooooo -g:ggggggg- _0.0000000 _0.0055800 _o.ooooooo 
Antimony- -206.80---- 0.0000000 0.0000000 0.0000000 0.0000000 
Arsenic - -193.60---- -0.0006600 -o.ooooooo- -0.0005200 -0.0000000 -0.0000000 
Barium ---- -493.40---- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
BerylliWii -313.00---- -o.ooooooo -o.ooooooo- -0.0000000 -0.0002800 -0.0001200 
Cadmium -228.80---- -0.0000000 -0.0025800- -0.0000000 -0.0000000 -0.0000000 
Calcium---- -317.90---- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Chromium -267.70---- -o.ooooooo -0.0000000- -0.0000000 -0.0000000 -0.0000000 
Cobalt - -228.60---- -o.ooooooo -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Copper= -324.70---- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Iron -259.90---- -0.0000000 -o.ooooooo- -0.0000000 -o.ooooooo -o.ooooooo 
Lead -220.30---- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 
Magnes1.um -279.00---- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Manganese :257.60= -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 
Mercury - - -
Nickel - 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
PotassiUiii -766.00---- -o.ooooooo -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Selenium -196.00---- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Silver - -328.00- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Sodium----- -588.90- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 
Thallium -190.80---- -0.0000000 -0.0000000- -0.0018300 -0.0000000 -0.0000000 
Vanadium- -292.40---- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0032600 
Zinc - :213.80= -o.ooooooo -o.ooooooo- :o.ooooooo -0.0000000 -0.0000000 - - -

Comments: 

FORM XI (Part 2) - IN 3/90 
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U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

Lab Name: ITAS_KNOXVILLE __________ _ 

Lab Code: ITSTU_ Case No.: 

Contract: HOLLOMAN A 

47599 SAS No.: SDG No.: MW-020 

ICP ID Number: JA1100 ____ __ Date: 10/15/90 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) v --- --- ---
Alum1.num 308.20 _0.0218400 
Antimony- -206.80- 0.0000000 
Arsenic - -193.60- -0.0128200 
Barium - -493.40- -0.0000000 
BeryllTiiiii -313.00- -0.0062300 
Cadmium -228.80- -0.0000000 
Calcium- -317.90- -0.0000000 
Chromium -267.70- -0.0000000 
Cobalt - -228.60- 0.0000000 
Copper= -324.70- -0.0000000 
Iron -259.90- -0.0000000 
Lead -220.30- :o.ooooooo 
Magnes1.um -279.00- 0.0000000 
Manganese -257.60- -0.0000000 
Mercury - -
Nickel - 231.60 0.0000000 
PotassTiiiii -766.00- -0.0000000 
Selenium -196.00- -0.0000000 
Silver - -328.00- :o.ooooooo 
Sodium-- -588.90- 0.0000000 
Thalli\iiil -190.80- :o.oo1967o 
Vanadium- -292.40- 0.0000000 
Zinc - -213.80- :o.ooooooo -

""'' Comments : 

...,,, 

FORM XI (Part 2) - IN 

0 •)-..... 

3/90 



02 
U.S. EPA --CLP 

12 -
ICP Linear Ranges (Quarterly) 

Lab Name: ITAS I<NOXVILLE Contract: HOLLOMAN A 
~· -----------

Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020 
~,, 

ICP ID Nunlber: JA1100 ____ _ Date: 10/15/90 

Integ. Concentration 
Time (ug/L) 

Ana1yte (sec.) M 

Aluminum 6.00 500000.0 ,.-
Antimony- --6.00 15000.0- -p-
Arsenic - --6.00 15000.0- -p-
Barium - ----6.00 15000.0- -p-
BerylliUm --6.00 15000.0- -p-
Cadmium --6.00 15000.0- -p-
Calcium- --6.00 sooooo.o- -p-
Chromium ----6.00 15000.0- -p-
Cobalt - --6.00 15000.0- -p-
Copper= --6.00 40000.0- -p-
Iron --6.00 sooooo.o- -p-
Lead --6.00 40000.0- -p-
Magnes~um --6.00 sooooo.o- -p-
Manganese --6.00 40000.0- -p-
Mercury - -NR 
Nickel - 6.00 15000.0 -p 
PotassiUm --6.00 sooooo.o- -p-
Selenium --6.00 15000.0- -p-
Silver - --6.00 15000.0- -p-
Sodium--- --6.00 sooooo.o- -p-
Thallium --6.00 15000.0- -p-
Vanadium- --6.00 15000.0- -p-
Zinc - --6.00 15000.0= -p----

""' ---
.... 
_,." Comments: 

FORM XII - IN 3/90 
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IT Corporation 
February 26, 1991 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Client Project 10: Holloman AFB Job Number: ITNA 47584 

II. Analytical Results/Methodology (continued) 

The samples were analyzed for total phenols by manual distillation/chloroform extrac­
tion/colorimetric determination based on EPA SW-846 method 9065. 

III. Quality Control 

The sa8ples were analyzed for total organic carbon from 01/21 to 01/24/91. No 
problems were encountered. Sample MW-080191 was broken during laboratory storage. 
portion of this sample was removed from the container for phenol analysis and 
analyzed for TOC. No impact on data is expected. 

The samples were analyzed for chloride and sulfate on 02/11 and 02/12/91. No 
problems were encountered. 

A 

The samples were analyzed for phenols on 02/13/91. Sample MW-010191 was analyzed one 
day past the holding time. No other problems were encountered. 

2 
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IT Corporation 
February 26, 1991 

Client Project ·ro: Holloman AFB 

TOTAL ORGANIC CARBON ANALYSIS 

Results in mg/liter (ppm) 

Samp 1 e t~at ri x: Water 

C"l i ent Samp 1 e 10 Lab Sample ID 

S-020191 PP6082 
S-020191 PP6082 
S-020191 PP6082 
S-020191 PP6082 

MW-010191 PP6083 
MW-010191 PP6083 
MW-010191 PP6083 
MW-010191 PP6083 

MW-030191 PP6084 
MW-030191 PP6084 
MW-030191 PP6084 
MW-030191 PP6084 

MW-050191 PP6085 
MW-050191 PP6085 
MW-050191 PP6085 
MW-050191 PP6085 

MW-070191 PP6086 
MW-070191 PP6086 
MW-070191 PP6086 
MW-070191 PP6086 

MW-080191 PP6099 
MW-080191 PP6099 
MW-080191 PP6099 
MW-080191 PP6099 

Method Blank B0554 

IT ANALmCAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITNA 47584 

Total 
Organic Carbon 

6 
7 
7 
6 

1 u 
1 u 
1 u 
1 u 

7 
7 
7 
7 

5 
5 
5 
5 

3 
3 
3 
3 

4 
4 
4 
4 

1 u 

U - Compound was analyzed for but not detected. The number is the detection 1 i mit 
for the sample. 

Date of Analysis: 01/21 - 01/24/91 

3 
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IT Corporation 
February 26, 1991 

Client Project ID: Holloman AFB 

ION CHROMATOGRAPHY ANION SCAN 

Results in mg/liter (ppm) 

Sample Matrix: Water 

Client Sample ID Lab Sample ID Chloride 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITNA 47584 

Sulfate 

Method B-1 ank F0645 0.50 u 1.5 u 

S-020191 PP6088 1,000 3,200 

MW-010191 PP6089 26,000 2,800 

MW-030191 PP6090 3,500 3,200 

MW-050191 PP6091 5,100 3,100 

MW-070191 PP6092 47,000 40,000 

MW-080191 PP6093 4,100 4,000 

$, U - Compound was analyzed for but not detected. The number is the detection limit 
for the sample. 

Date of Analysis: 02/11 and 02/12/91 

4 
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IT Corporation 
February 26, 1991 

Client Project ~D: Holloman AFB 

TOTAL PHENOLS ANALYSIS 

Results in mg/liter (ppm) 

Sample Matrix: Water 

Client Sample ID Lab Sample ID 

S-020191 PP6094 

MW-010191 PP6095 

MW-030191 PP6096 

MW-050191 PP6097 

MW-070191 PP6098 

MW-080191 PP6099 

Method Blank P2019 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: ITNA 47584 

Result 

0.01 

0.01 u 

0.01 

0.01 u 

0.02 

0.02 

0.01 u 

U - Compound was analyzed for but not detected. The number is the detection limit 
for the sample. 

Date of Analysis: 02/13/91 

5 
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DATA FORMS 
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U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 001 

,,,. Lab Name: ITAS KNOXVILLE ------ Contract: HOLLOMAN A 

_... Lab Code: ITSTU 

..,, sow No. : 3/90_ 

Case No.: 47584 SAS No.: SDG No. :MW-010 

EPA Sample No. Lab Sample ID 
-010191 PP6077 --030191 __ _ -PP6078 __ _ 

--050191 --070191 __ _ 
-PP6079 __ _ 
-PP6080 

--080191 __ _ 
--020191 ---

-PP6081 __ _ 
=PP6076 __ _ 

-were ICP interelement corrections applied? 

*Were ICP background corrections applied? 
If yes - were raw data generated before 
application of background corrections ? 

,,..., Comments: 

,'.I 

YesjNo YES 

YesjNo YES 

YesjNo NO 

--------------------------------------------------------------------------------

-~I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 

"~~~~'other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 

-on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. , .. , 

..... Signature: ~ ~ Name: CJwi~pkr l<c...~~ 
,.. Date: J.«,.. 'g 1 \q'\\ Title: btou..f ~u.puvisoV"" 

COVER PAGE - IN 3/90 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE ___________ _ Contract: HOLLOMAN_A 

Lab Code: ITSTU case No.: 47584 SAS No.: 

Matrix (soil/water): WATER 

On' ....... 

EPA SAMPLE NO. 

S-020191 

SDG No.: MW-010 

.. .,. Level ( low;med): LOW 

Lab Sample ID: PP6076 

Date Received: 01/17/91 

.... 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration c 

Alum1num -
Antimc;my: -
Arsen1c -
Barium - -
BerylliUm -
Cadmium -
Calcium- -
Chromium_ -
Cobalt -
Copper= -
Iron I:!o -
Lead -

-Magnes1um 
Manganese !:!7 -
Mercury -
Nickel - -
Potassniiii -
Selenium -
Silver -
Sodium-- 727000 -
Thalli\iiil -
Vanadium- -
Zinc -
Cyan1de_ -

-
-

Clarity Before: CLEAR_ 

Clarity After: CLEAR 

FORM I - IN 

Q M 

1m 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
N~ 
NR 
p 
N~ 
NR 
NR 
NR 
NR 
p 
N~ 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

3/90 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS_KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47584 SAS No.: 

003 

EPA SAMPLE NO. 

MW-010191 

SDG No.: MW-010 

Matrix (soil/water): WATER 

Level (lowjmed): 

""'' % Solids: 

LOW 

0.0 

Lab Sample ID: PP6077 

Date Received: 01/17/91 

Concentration Units (ugjL or mgjkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

""" Color Before: COLORLESS 

""''' Color After: COLORLESS 

... Comments: 

Analyte Concentration c 

Alum~num -
Antimony- -
Arsenic - -
Barium -- -
BeryllTUii -
Cadmium -
Calcium-- -
Chromium -
Cobalt - -
Copper= -
Iron !57 -
Lead -

-Magnes~um 
Manganese 2.0 u 
Mercury 
Nickel -- -
PotassTUii -
Selenium_ -
Silver -
Sodium--- 8050000 -
Thallium -
Vanadium- -
Zinc -
cyan~de __ -

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

Im 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
NR 
NR 
--
Texture: 

Artifacts: 

3/90 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47584 SAS No.: 

004 

EPA SAMPLE NO. 

MW-030191 

SDG No.: MW-010 

Matrix (soil/water): WATER 

Level ( low;med) : 

% Solids: 

LOW 

0.0 

Lab Sample ID: PP6078 

Date Received: 01/17/91 

Concentration Units (ug/L or mgjkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

... Color After: COLORLESS 

"' Comments: 

Analyte concentration c 

Alum1num -
Antimony- -
Arsenic - -
Barium -- -
BeryllTUni -
Cadmium -
Calcium-- -
Chromium_ -
Cobalt -
Copper= -
Iron ~7E; -
Lead -
Magnes1um -
Manganese I55l:> -

-Mercury 
Nickel -- -
PotassTUni -
Selenium -
Silver -
Sodium--- I85l:>l:>l:>l:> -
Thallium -
Vanadium- -
Zinc -
Cyan1de __ -

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I IN 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
NR 
NR 
--
Texture: 

Artifacts: 

3/90 



U.S. EPA - CLP 

1 

005 
EPA SAMPLE NO. 

INORGANIC ANALYSES DATA SHEET 

"' Lab Name: ITAS KNOXVILLE ------
-Lab Code: ITSTU case No.: 47584 

Matrix (soil/water): WATER 

Level (low;med): 

% Solids: 

LOW 

0.0 

MW-050191 
Contract: HOLLOMAN A 

SAS No.: SDG No.: MW-010 

Lab Sample ID: PP6079 

Date Received: 01/17/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

-Color After: COLORLESS 

""Comments: 

Analyte concentration c 

Alum~num -
Antimony- -
Arsenic - -
Barium- -
BerylliUiii -
Cadmium -
Calcium- -
Chromium -
Cobalt - -
Copper= -
Iron 2700 -
Lead -

-Magnes~um 
Manganese ~IIo --Mercury 
Nickel - -
PotassiUiii -
Selenium_ -
Silver -
Sodium-- I92oooo -
Thallium -
Vanadium- -
Zinc -
Cyan~de_ -

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR_ 

FORM I - IN 

Q M 

Fm 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

3/90 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU_ Case No.: 47584 SAS No.: 

OOG 

EPA SAMPLE NO. 

MW-070191 

SDG No.: MW-010 

Matrix (soil/water): WATER 

Level (lowjmed): 

% Solids: 

LOW 

0.0 

Lab Sample ID: PP6080 

Date Received: 01/17/91 

Concentration Units (ug/L or mgjkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

'"""Color Before: COLORLESS 

'""Color After: COLORLESS 

'•tomments: 

Ana1yte concentration c 

Alum~num -
Antimony- -
Arsenic - -
Barium -- -
BerylliUm -
Cadmium -
Calcium-- -
Chromium -
Cobalt -
Copper= -
Iron !09 -
Lead -
Magnes~um 

-
Manganese !220 -
Mercury -
Nickel - -
PotassiUm -
Selenium -
Silver - -
Sodium --- B:J7ooo -
Thallillin -
Vanadium- -
Zinc - -
Cyanide_ -

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

3/90 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS_KNOXVILLE __________ _ Contract: HOLLOMAN A 

U ll -
'"' ' 

EPA SAMPLE NO. 

MW-080191 

._,. Lab Code: ITSTU Case No.: 47584 SAS No.: SDG No.: MW-010 

... Matrix (soil/water) : WATER 

Level (low;med): 

% Solids: 

LOW 

0.0 

Lab Sample ID: PP6081 

Date Received: 01/17/91 

Concentration Units (ug/L or mgjkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 
':ill~!' 

Comments: 

Analyte Concentration c 
Aluml.num -
Antimony- -
Arsenic - -
Barium -- -
BerylliUiii -
Cadmium -
Calcium-- -
Chromium -
Cobalt -
Copper= -
Iron I4Boo -
Lead -

-Magnesl.um 
Manganese 97Ei -
Mercury -
Nickel -- -
PotassiUiii -
Selenium_ -
Silver -
Sodium--- 2020000 -
Thallium -
Vanadium- -
Zinc -
Cyan1.de __ -

-
-

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

FORM I - IN 

Q M 

fm 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
NR 
NR 

--
Texture: 

Artifacts: 

3/90 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47584 SAS No.: SDG No.: MW-010 

Initial Calibration Source: SPEX ______ __ 

Continuing Calibration Source: SPEX ______ __ 

Concentration Units: ug/L 

Initial Calibration Continuin' Calibration 
Analyte True Found %R(1) True Found R(l) Found %R( 1) M 

Alum1num m< 
Antimony- NR 
Arsenic - NR 
Barium - NR 
BerylliWii NR 
Cadmium NR 
Calcium- NR 
Chromium_ NR 
Cobalt NR 
copper= NR 
Iron 40000.0 43406.61 108.5 40000.0 43167.59 107.9 43670.70 109.2 p 
Lead - - NR 
Magnes1um NR 
Manganese __ 4000.0 4030.28 1oo.8 4ooo.o 3965.81 99.1 3938.69 98.5 p 
Mercury - - - - - - NR 
Nickel - NR 
PotassiUiii NR 
Selenium_ NR 
Silver NR 
Sodium--- 40000.0 40971.70 102.4 40000.0 40897.03 102.2 41306.19 103.3 p 
Thallium - - NR 
Vanadium- NR 
Zinc - NR 
Cyan1de_ NR 

-

• (1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

3/90 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

00~ 

Lab Code: ITSTU case No.: 47584 SAS No.: SDG No.: MW-010 

Initial Calibration Source: SPEX ·-----
Continuing Calibration source: SPEX ____ _ 

Concentration Units: ugjL 

Initial Calibration continuin~ Calibration 
Analyte True Found %R(l) True Found R(l) Found %R( 1) M 

Alum~num lm 
Antimony- NR 
Arsenic - NR 
Barium - NR 
BerylliUm NR 
Cadmium NR 
Calcium- NR 
Chromium_ NR 
Cobalt NR 
Copper_ NR 
Iron 40000.0 43668.31 109.2 42772.78 106.9 p 
Lead - NR 
Magnes~um NR 
Manganese 4000.0 4031.15 100.8 3903.63 97.6 p 
Mercury -- - - - NR 
Nickel - NR 
PotassiUm NR 
Selenium NR 
Silver NR 
Sodium-- 40000.0 40627.51 101.6 39516.38 98.8 p 
ThalliUiil - - NR 
Vanadium: NR 
Zinc NR 
cyan~de_ NR 

-

(1) Control Limits: Mercury 80-120; Other Metals 90-110; cyanide 85-115 

FORM II (PART 1) - IN 

3/90 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

- Lab Name: ITAS KNOXVILLE Contract: HOLLOMAN A ------

01U 

"""''Lab Code: ITSTU Case No.: 47584 SAS No.: SDG No.: MW-010 

-Initial Calibration Source: SPEX ----
.... Continuing Calibration Source: SPEX ___ _ 

Concentration Units: ugjL 

Initial Calibration Continuin~ Calibration 
Analyte True Found %R( 1) True Found R(1) Found %R ( 1) M 

Alum1.num fm 
Antimony- NR 
Arsenic - NR 
Barium - NR 
Berylll.um NR 
Cadmium NR 
Calcium- NR 
Chromium NR 
Cobalt - NR 
Copper= NR 
Iron 40000.0 43437.02 108.6 40000.0 42324.36 105.8 43770.29 109.4 p 
Lead - - NR 
Magnes1.um NR 
Manganese 4000.0 4058.27 101.5 4000.0 3958.01 99.0 3950.31 98.8 p 
Mercury - - - - - - - NR 
Nickel - NR 
PotassiUiii NR 
Selenium NR 
Silver - NR 
Sodium -- 40000.0 41173.22 102.9 40000.0 39609.84 99.0 42723.60 106.8 p 
Thallium - - - NR 
Vanadium NR 
Zinc - NR 

~II cyan1.de_ NR 
-

..,,(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

3/90 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

"' Lab Name: ITAS KNOXVILLE _____ _ Contract: HOLLOMAN A 

011 

- Lab Code: ITSTU Case No.: 47584 SAS No.: SDG No.: MW-010 

_ Initial Calibration source: SPEX ___ _ 

Continuing Calibration Source: SPEX ___ _ 

Concentration Units: ugjL 

• 
Ill 

Ill .. 
Ill .. 

,. 
IIIII 

Analyte 

Alum~num 
Antimony-
Arsenic -
Barium -
BerylliWii 
Cadmium 
Calcium-
Chromium 
Cobalt -
Copper= 
Iron 
Lead 
Magnes~um 
Manganese 
Mercury 
Nickel -
PotassiWii 
Selenium 
Silver -
Sodium --
Thallium 
Vanadium-
Zinc -
cyan~de 

Initial Calibration 
True Found %R(1} True 

Continuin~ Calibration 
Found R(1) Found 

40000.0 43555.93 108.9 43844.50 -
4000.0 3946.46 98.7 3984.65 - - - -

40000.0 43524.37 168.8 43867.09 -

%R ( 1) 

109.6 

99.6 -

109.7 

(1) control Limits: Mercury 80-120; Other Metals 90-110; cyanide 85-115 ,. .. 
.. 
Ill FORM II (PART 1) - IN 

M 

~ 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
p 
NR 
NR 
NR 
NR 
NR 
p 
NR 
NR 
NR 
NR 
-

!II 
Iii 

3j90 

• .. 
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U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

c l·i 

Lab Name: ITAS_KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47584 SAS No.: SDG No.: MW-010 

AA CRDL Standard Source: 

ICP CRDL Standard Source: NBS --------

Concentration Units: ugjL 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R 

Alum1num 
Antimony-
Arsenic -
Barium --
BerylliUni 
Cadmium 
Calcium--
Chromium 
Cobalt -
Copper= 
Iron 
Lead 
Magnes1um 

l00.6 Manganese 30.0 30.18 29.71 99.0 
Mercury --- ---- ---- --
Nickel --
PotassiUni 
Selenium 
Silver -
Sodium 
Thallium 
Vanadium-
Zinc -

FORM II (PART 2) - IN 

3/90 



U.S. EPA - CLP 

3 
BLANKS 

c 1 :) 

·-Lab Name: ITAS_KNOXVILLE __________ _ Contract: HOLLOMAN A 

.,., Lab Code: ITSTU Case No.: 47584 SAS No.: SDG No.: MW-010 

-,Preparation Blank Matrix (soil/water): WATER 

..,., Preparation Blank Concentration Units (ug/L or mgjkg) : UG/L_ 

Initial 
Calib. Continuing Calibration Pre~;>a-

Blank Blank (Ug/L) rat1on 
Analyte {Ug/L) c 1 c 2 c 3 c Blank c M 

Alum1num NR 
Antimony- - - - - - NR -
Arsenic - - - - - - NR -''''" 
Barium - - - - - - NR -
BerylliWii - - - - - NR -
Cadmium - - - - - NR -
Calcium- - - - - - NR -
Chromium - - - - - NR -
Cobalt - - - - - - -NR 
Copper= - - - - - NR -
Iron 1o.o u 1o.o u 10.0 u 10.0 u 10.0 u p -
Lead -- - -- - -- - -- - NR _., Magnes1um - - - - - NR -
Manganese ~.0 u ~.0 u ~.0 u ~.0 u 2.0 u p -
Mercury - - - - NR 
Nickel - - - - - - NR -
PotassiUm - - - - - NR -
Selenium - - - - - NR -
Silver - - - - - - NR -
Sodium-- ~00.0 u ~00.0 u 2oo.o u 2oo.o u 208.1 B p -
Thallium -- - -- - -- - -- - NR 
Vanadium- - - - - - -NR 
Zinc - - - - - - -NR 
Cyan1de - - - - - NR -- - - - - -=t - - - - -

FORM III - IN 
3/90 
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U.S. EPA - CLP 

3 
BIANKS 

Ulo 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47584 SAS No.: SDG No.: MW-010 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ugjL or mgjkg): 

Initial 
Calib. Continuing Calibration PreJ?a-

Blank Blank (ugjL) rat1on 
Analyte (ugjL) c 1 c 2 c 3 c Blank c M 

Alum1num NR - - - - -Antimony- NR 
Arsenic - - - - - - NR -
Barium -- - - - - - NR -
BerylliUiii - - - - - NR -
Cadmium - - - - - NR -
Calcium-- - - - - - NR -
Chromium - - - - - NR -
Cobalt - - - - - - NR -
Copper--- - - - - - NR -
Iron --- - 10.0 u - - - p -
Lead - ---- - - - - NR - - - - - -Magnes1um NR 
Manganese - 2.0 u - - - p -
Mercury - - - - - NR 
Nickel -- - - - - - NR -
PotassiUm - - - - - -NR 
Selenium - - - - - NR -
Silver - - - - - - NR -
Sodium--- - 200.0 u - - - p -

Thallium - --- - - - - NR 
Vanadium- - - - - - NR -
Zinc - - - - - - -NR 
cyan1de_ - - - - - NR -- - - - - -

- - - - - --

FORM III - IN 
3/90 



U.S. EPA - CLP 

3 
BLANKS 

017 

~· Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47584 SAS No.: SDG No.: MW-010 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ugjL or mgjkg): 

Initial 

""" 

~alib. Continuing calibration Prel?a-
Blank Blank (ugjL) rat1on 

Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Alum1num NR 
Antimony- - - - - - NR -
Arsenic - - - - - - NR -
Barium - - - - - - NR -
BeryllTUni - - - - - NR-
Cadmium - - - - - NR 
Calcium- - - - - - NR -
Chromium - - - - - NR -
Cobalt - - - - - - NR -
Copper-- - - - - - NR -
Iron --- 10.0 u 10.0 u 10.0 u 10.0 u - p -
Lead --- - --- - -- - -- - - NR - - - - - -Magnes1um NR 
Manganese 2.0 u 2.0 u 2.0 u 2.0 u - p -
Mercury - - - - - NR 
Nickel - - - - - - NR -

-
PotassTUni - - - - - -NR 
Selenium - - - - - NR -
Silver - - - - - - NR -
Sodium-- 200.0 u 200.0 u 200.0 u 200.0 u - p -
Thallium -- - -- - -- - -- - - NR 
Vanadium- - - - - - NR -
Zinc - - - - - - -NR 
cyan1de_ - - - - - NR -- - - - - -

- - - - - -

FORM III - IN 
3/90 
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3 
BLANKS 

018 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU_ Case No.: 47584 SAS No.: SDG No.: MW-010 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mgjkg): 

Initial 
Calib. Continuing Calibration Prel?a-

Blank Blank (ugjL) rat1on 
Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Alum1num NR 
Antimony- - - - - - NR -
Arsenic - - - - - - NR -
Barium -- - - - - - NR -
BerylliUii\ - - - - - NR -
Cadmium - - - - - NR -
Calcium-- - - - - - NR -

Chromium - - - - - NR -
Cobalt - - - - - - NR -
Copper--- - - - - - NR -
Iron -- - ro.o u ro.o u - - p -
Lead - --- - --- - - - NR 
Magnes1um - - - - - NR -

Manganese - 2.0 u 2.0 u - - p -

Mercury - - - - - NR 
Nickel - - - - - - NR -
PotassiUii\ - - - - - NR-
Selenium - - - - - NR 
Silver - - - - - - NR -
Sodium-- - 200.0 u 200.0 u - - p -
Thallium - -- - -- - - - NR 
Vanadium- - - - - - NR -
Zinc - - - - - - -NR 
Cyan1de_ - - - - - NR -- - - - - -

- - - - - --

FORM III - IN 
3/90 
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U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

018 

Lab Name: ITAS_KN~XVILLE. ________ __ Contract: HOLLOMAN_A 

Lab Code: ITSTU Case No.: 47584 SAS No: SDG No.: MW-010 

ICP ID Number: JA1100 ___ _ ICS Source: SPEX ·----

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 

Alum~num 500000 _513000 _515005 _517802.4 100.9 _466115 _471892.3 92.0 
Antimony- -
Arsenic -
Barium - 471 504.6 107.1 486.8 103.4 
BeryllTUni --473 --491.0 103.8 --462.9 97.9 
Cadmium --861 --954.0 110.8 --945.4 109.8 
Calcium- 500000 4ROOO 527605 ~253.5 109.1 503510 -so8759.9 105.1 
Chromium 417 - 472.8 113.4 - 450.4 108.0 
Cobalt - --402 --476.3 118.5 --434.2 108.0 
Copper= --420 --483.8 115.2 --412.0 98.1 
Iron 200000 --194 205887 "20S772.8 194051 ::I9"5138.1 -
Lead --901 - 950.0 105.4 - 976.0 108.3 
Magnes~um 500000 4'9"!000 510725 -sT4'639.3 104.8 491009 ~292.2 101.7 
Manganese 370 - 433.1 117.1 - 415.1 112.2 
Mercury -- -- --
Nickel - 820 946.8 115.5 913.4 111.4 
PotassTUni -- -- --
Selenium 
Silver 901 1015.9 112.8 997.3 110.7 
Sodium- -- - --
ThalliUiD 
Vanadium- 423 469.3 110.9 445.7 105.4 
Zinc - --849 --940.0 110.7 --926.6 109.1 --

FORM IV - IN 

3/90 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

020 

Lab Name: ITAS KNOXVILLE Contract: HOLLOMAN A ------
Lab Code: ITSTU Case No.: 47584 SAS No: SDG No.: MW-010 

ICP ID Number: JA1100 ICS Source: SPEX --- ----

concentration Units: ugjL 

True Initial Found Final Found . Sol. Sol. Sol. Sol. Sol. Sol. 
Analyte A AB A AB %R A AB %R 

AlUml.num 500000 _513000 _500281 _502436.2 _97.9 _499717 _501563.8 97.8 
Antimony- -
Arsenic -
Barium - 471 479.4 101.8 483.0 102.5 
BeryllTUiii --473 --484.6 102.5 --478.4 101.1 
Cadmium --861 --984.2 114.3 --977.5 113.5 
Calcium- 500000 4'84000 509480 -n3"965.3 106.2 508932 ---so8187.7 105.0 
Chromium 417 - 464.2 111.3 - 450.9 108.1 
Cobalt --402 --474.9 118.1 --454.7 113.1 
Copper-- --420 473.9 112.8 456.1 108.6 
Iron -- 200000 --194 199513 "200226.5 198889 198395.2 
Lead --901 - 997.2 110.7 - - 983.8 109.2 
Magnesl.um 500000 _491000 498876 ~878.1 102.0 485273 488535.0 99.5 
Manganese 370 - 432.7 116.9 - 418.0 113.0 
Mercury -- -- --
Nickel - 820 926.8 113.0 913.0 111.3 
PotassTUiii -- -- --
Selenium ----
Silver 901 1029.3 114.2 1004.0 111.4 
Sodium-- -- -- --
Thallium 
Vanadium 423 473.6 112.0 456.3 107.9 
Zinc - --849 --937.3 110.4 --919.0 108.2 -- --

FORM IV - IN 

3/90 
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U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

0 () •l 
.;.1 

Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU 

Solid LCS Source: 

Case No.: 47584 SAS No.: 

Aqueous LCS Source: SPEX ______ __ 

Aqueous (ud/L) Solid 
Analyte True Foun %R True Found c 

AlumJ.num 
Antimony- -
Arsenic - -
Barium - -
Berylliiiiii -
Cadmium -
Calcium-- -
Chromium_ -
Cobalt -
Copper= -
Iron 20000.0 22517.40 112.6 -
Lead - -
MagnesJ.um -
Manganese 4000.0 3986.40 99.7 -
Mercury - - - - -
Nickel -- -
Potassiiiiii -
Selenium -
Silver -
Sodium--- 20000.0 19118.30 95.6 -
Thallium - - -
Vanadium- -
Zinc -
cyanJ.de __ -

-
-

FORM VII - IN 

SDG No.: MW-010 

(mgjkg) 
Limits %R 

3/90 
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8 
STANDARD ADDITION RESULTS 

0 •) ') ...... 

w Lab Name: ITAS KNOXVILLE __________ _ Contract:HOLLOMAN A 

Lab Code: ITSTU case No.: 47584 SAS No.: SDG No. :MW-010 ----
concentration Units: ug/L 

EPA 
Final Sample An 0 ADD 1 ADD 2 ADD 3 ADD 

No. ABS CON ABS CON ABS CON ABS Cone. r Q 

-- -
-- -
-- -
- -
- -
- -
- -
-- -
- -
- -
- -
- -

""' - -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -..,., 
- -

- -

- -
- -
- -
- -
- -

- -

FORM VIII - IN 3/90 



U.S. EPA - CLP 

9 
ICP SERIAL DILUTION 

0 
,, I 

.;,.) 

EPA SAMPLE NO. 

S-0201L 
""" Lab Name: ITAS KNOXVILLE, _____ _ Contract: HOLLOMAN A 

,., Lab Code: ITSTU_ Case No.: 47584 SAS No.: 

... Matrix (soil/water): WATER 

Concentration Units: ug/L 

ser1a~ 

Initial sample Dilution 
Analyte Result (I) c Result (S) 

Alum1num 
Antimony- -
Arsenic - -
Barium - -
BeryllTiiiii -
Cadmium -
Calcium- -
Chromium_ -
Cobalt -
Copper= -
Iron 129.65 - 129.90 
Lead - - -

-Magnes1um 
Manganese 136.97 - 144.75 
Mercury - - -
Nickel - -
PotassTiiiii -
Selenium -
Silver -
Sodium-- 726700.00 - 717375.00 
ThalliUiil -- - - -- -
Vanadium- -
Zinc -

-
-

FORM IX - IN 

c 

-
-
-
-
-
-
-
--
"B 
-
-
-
-
-
-
-
-
-
-
-
-
-

SDG No.: MW-010 

Level (lowjmed): LOW 

. ~ 
D1ffer-
ence Q M 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

0.2 - I> -- - - -
- -

5.7 - p -- - - -
- -
- -
- -
- -

1.3 - p -- - - -
- -
- -
- -
- -

3/90 
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U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Lab Name: ITAS KNOXVILLE _________ _ 

Lab Code: ITSTU Case No.: 47584 

Contract: HOLLOMAN A 

SAS No.: SDG No.: MW-010 

ICP ID Number: 

Flame AA ID Number 

Furnace AA ID Number 

Analyte 

Alum~num 
Antimony-
Arsenic -
Barium -
BerylliUm 
Cadmium 
Calcium-
Chromium 
Cobalt -
Copper= 
Iron 
Lead 
Magnes~um 
Manganese 
Mercury 
Nickel -
PotassiUm 
Selenium 
Silver -
Sodium--
Thallium 
Vanadium-
Zinc 

Comments: 

JA1100 ____ _ Date: 

Wave-
length Back- CRDL 

(nm) ground (ug/L) 

308.20 200 
-206.80- ---- 60 -
-193.60- 10-
-493.40- 2oo-
-313.00- -- 5-
-228.80- 5 - - 5ooo-317.90 
-267.70- --- 10-
-228.60- 50-
-324.70- 25-
-259.90- lOO-
-220.30- -- 3 

279.00- 5ooo-
257.60- -- 15-- - 0.2-
231.60 --- 40 

-766.00- 5000-
196.00- -- 5-

-328.00- 10-
-588.90- 5000 
-190.80- -- 10-

292.40- 50 
213.80- 20--

FORM X - IN 

01/15/91 

IDL 
(ugjL) M 

40.0 -p----30.0 p 
--40.0 p--- 2.0 p-

1.0 p-
5.0 p-

30.0 p 
--10.0 p-
--20.0 p-
--10.0 p-
--10.0 p-

30.0 p-
--30.0 p--- 2.0 p-

Nl< 
20.0 p -

--rooo.o p-- 60.0 p -- 5.0 p-
200.0 p--- 40.0 p-
10.0 p--- 5.0 p-

--

3/90 



U.S. EPA - CLP 

llA 0 2;) 
ICP Interelement Correction Factors (Annually) 

:,~ 

Lab Name: ITAS KNOXVILLE Contract: HOLLOMAN A -- Lab Code: IT STU Case No.: 47584 SAS No.: SDG No.: MW-010 -
"""' 

ICP ID Number: JA1100 Date: 10/15/90 
..,., 

wave- Interelement Correction Factors for : 

Analyte 
length 

(nm) Al ca Fe Mg AS -
Alum1rtum 308.20 _0. OO<HfOOO -g:ggggggg_ _:o- .-<JOU0\r01J =<Y. OlYOOOOO 0.0000000 
Antimony- -206.80- 0.0000000 0.0000000 -0.0000000 - 0.0000000 
Arsenic - -193.60- :o.01036oo -o.ooooooo- -0.0013600 -0.0000000 - 0.0000000 
Barium - -493.40- 0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 

'""' 

BerylliUni -313.00- :o.ooooooo -o.ooooooo- -0.0000000 - 0.0000000 -0.0000000 
Cadmium -228.80-. 0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0055600 
Calcium- =317.90= - 0.0000000 -o.ooooooo- -0.0000000 -0.0000000 0.0000000 
Chromium 267.70 :o.ooooooo -0.0000000- -0.0000000 -0.0000000 -0.0000000 
Cobalt 228.60- 0.0000000 -o.ooooooo- -0.0000000 -0.0000000 0.0000000 
Copper= -324.70- - 0.0000000 -0.0000000- -0.0000000 -0.0000000 - 0.0000000 
Iron -259.90- :o.ooooooo -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Lead -220.30- 0.0006800 -o.ooooooo- -0.0000000 -0.0000000 0.0000000 
Magnes1um -279.00- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Manganese =257.60= -0.0000000 :o.ooooooo: -0.0000000 :o.ooooooo - 0.0000000 
Mercury -
Nickel - 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
PotassiUni =766.00= :o.ooooooo -o.ooooooo- -o.ooooooo :o.ooooooo - 0.0000000 
Selenium 196.00 0.0000000 -0.0000000- -0.0000000 0.0000000 - 0.0000000 
Silver - -328.00- - 0.0000000 -0.0000000- -0.0000000 - 0.0000000 -0.0000000 
Sodium- -588.90= -0.0000000 -0.0000000- -0.0000000 - 0.0000000 0.0000000 
Thallium -190.80 - 0.0000000 -0.0000000- -0.0103900 - 0.0000000 - 0.0000000 

""'" Vanadium- -292.40 - - 0.0000000 -0.0000000- -0.0000000 - 0.0000000 - 0.0000000 
Zinc - =213.80= :o.ooooooo :o.ooooooo: -o.ooooooo :o.ooooooo - 0.0000000 -

"'"''Comments: 

FORM XI (Part 1) - IN 3/90 
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Lab 

U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

Name: ITAS KNOXVILLE __________ _ 

0 .~ ~() 

Lab Code: ITSTU Case No.: 

Contract: HOLLOMAN A 

47584 SAS No.: SDG No.: MW-010 

ICP ID Number: JA1100 ____ __ Date: 10/15/90 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) BA BE co CR NI - - - - -
Alum~num 308.20 _0.0000000 _0.0000000 _ _ 0.0000000 _0. 0055800 0.0000000 
Antimony- -206.80-- 0.0000000 0.0000000 0.0000000 -0.0000000 - 0.0000000 
Arsenic - -193.60-- -0.0006600 -0.0000000- -0.0005200 -0.0000000 - 0.0000000 
Barium - -493.40- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 
BeryllTiiii -313.00- -o.ooooooo -o.ooooooo- -0.0000000 -0.0002800 -0.0001200 
Cadmium -228.80- -0.0000000 -0.0025800- -0.0000000 -0.0000000 -0.0000000 
Calcium- -317.90- -0.0000000 -o.ooooooo- -0.0000000 - 0.0000000 - 0.0000000 
Chromium -267.70- -0.0000000 -0.0000000- -0.0000000 -0.0000000 - 0.0000000 
Cobalt - -228.60- -0.0000000 -0.0000000- -o. o·oooooo -0.0000000 -0.0000000 
Copper= -324.70- -0.0000000 -o.ooooooo- -0.0000000 0.0000000 0.0000000 
Iron -259.90- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Lead -220.30- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 -0.0000000 
Magnes~um -279.00- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 
Manganese -257.60- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 
Mercury - - - - - -
Nickel - 231.60 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
PotassTiiiii -766.00- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 
Selenium -196.00- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 
Silver - -328.00- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 
Sodium--- -588.90- -0.0000000 -0.0000000- -o.ooooooo -0.0000000 - 0.0000000 
Thallium -190.80- -0.0000000 -o.ooooooo- -0.0018300 -0.0000000 - 0.0000000 
Vanadium- -292.40- -o.ooooooo -0.0000000- -0.0000000 -0.0000000 - 0.0032600 
Zinc - -213.80- -0.0000000 -o.ooooooo- -0.0000000 -0.0000000 - 0.0000000 - - - - - -

Comments: 

FORM XI (Part 2) - IN 3/90 



U.S. EPA - CLP 

11B 
ICP Interelement Correction Factors (Annually) 

..,, Lab Name: ITAS_KNOXVILLE, _____ _ 

_ Lab Code: IT STU Case No.: 

Contract: HOLLOMAN A 

47584 SAS No.: SDG No.: MW-010 

-ICP ID Number: JA1100 ___ _ Date: 10/15/90 

Wave- Interelement Correction Factors for . . 
length 

Analyte (nm) v - --- -- --- --
Alum~num 368.26 _0.0218400 
Antimony- -206.80- -0.0000000 
Arsenic - -193.60- -0.0128200 
Barium - -493.40- -o.ooooooo 
BerylliUii -313.00- -0.0062300 
Cadmium -228.80- -0.0000000 

Hi!IIHI 

Calcium- -317.90- -0.0000000 
Chromium -267.70- -0.0000000 
Cobalt - -228.60- -0.0000000 
Copper= -324.70- -0.0000000 
Iron -259.90= -o.ooooooo 
Lead -220.30 -o.ooooooo 

"""' 

Magnes~um -279.00- -0.0000000 
Manganese -257.60- -o.ooooooo 
Mercury - -
Nickel - 231.66 0.0000000 _, 
PotassiUii -766.00- -0.0000000 
Selenium -196.00 -0.0000000 -Silver - -328.00 -0.0000000 -' Sodium-- -588.90 - -o.ooooooo 
Thallium -190.80= -0.0019670 
Vanadium- -292.40 -0.0000000 
Zinc - -213.80- -0.0000000 - -

Comments: 

FORM XI (Part 2) - IN 

0" -· 
.;. ' 
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U.S. EPA - CLP 

12 
ICP Linear Ranges (Quarterly) 

., Lab Name: ITAS KNOXVILLE __________ _ Contract: HOLLOMAN A 

Lab Code: ITSTU Case No.: 47584 SAS No.: SDG No.: 

- ICP ID Number: JA1100 ____ __ Date: 10/15/90 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

Aluml.num 6.00 500000.0 -p 
Antimony- --6.00 15000.0- -p-
Arsenic - --6.00 15000.0- -p-
Barium -- ----6.00 15000.0- -p-
BerylliUiii ----6.00 15000.0- -p-
Cadmium --6.00 15000.0- -p-
Calcium-- ----6.00 5ooooo.o- -p-
Chromium ---6.00 15000.0- -p-
Cobalt - ---6.00 15000.0- -p-
Copper= --6.00 40000.0- -p-
Iron --6.00 500000.0- -p-
Lead --6.00 40000.0- -p-
Magnes1.um --6.00 5ooooo.o- -p-
Manganese --6.00 40000.0- -p-
Mercury - -NR 
Nickel - 6.00 15000.0 p 
PotassiUiii --6.00 500000.0- -p-
Selenium --6.00 15000.0- -p-
Silver - --6.00 15000.0- -p-
Sodium--- --6.00 5ooooo.o- -p-
Thallium --6.00 15000.0- -p-
Vanadium- --6.00 15000.0- -p-
Zinc - ---6.00 15000.0- =p= ---

---

""'comments: 

FORM XII - IN 
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1.0 Introduction 

International Technology Corporation (IT) is the prime Architect-Engineer (A-E) contracted 

by the U.S. Army Corps of Engineers, Omaha District, to implement a groundwater 

investigation of the sewage lagoons and Lakes Holloman and Stinky, Holloman Air Force 

Base, New Mexico. The investigative program is being performed under Contract No. 

DACW45-88-D-0008. As part of the investigative program, groundwater sampling has 

been conducted eight times to date, once during each of the months of August, September, 

November, and December 1989, and again in January and July 1990, with a re-collection 

episode in September (IT, 1990d). The most recent sampling occurred January 14-17, 1991 

(IT, 1991). Groundwater sampling was conducted in accordance with the A-EQuality 

Control and Sampling Plan (A-E QCP/SP) for Groundwater Study and Monitoring Program, 

Holloman Air Force Base, New Mexico (IT, 1989a). 

1.1 Requirements of 40 CFR 265.92 
The requirements of 40 CFR 265.92 specify that during the first year of sampling initial 

background concentrations or values must be established [40 CFR 265.92(c)(l)] for the 

parameters characterizing the suitability of the groundwater as a drinking water supply (40 

CFR 265, Appendix ill), the constituents characterizing groundwater quality [40 CFR 

265.92(b)(2)], and groundwater contamination indicator parameters [40 CFR 265.92(b)(3)] 

for all wells. The sewage treatment lagoons at Holloman Air Force Base had been in 

operation for some years prior to the initialization of this groundwater monitoring program. 

Consequently. all monitoring wells were sampled during each sampling episode, but, as the 

sewage treatment lagoons are an existing facility, only the upgradient wells are evaluated 

for establishing background constituent concentrations. According to the regulations, 

background water monitoring is to be performed by sampling quarterly for the first year. 

The Holloman Air Force Base sewage treatment lagoons monitoring wells, however, were 

sampled on an accelerated schedule during August, September, November, and December 

of 1989. The data collected during these sampling episodes, as previously reported by 

Radian (1989) and IT (1989b; 1990a, b), represent establishment of initial background 

concentrations as required by 40 CFR 295.92(c)(l). 

Additionally required in 40 CFR 265.92(c)(2), initial background arithmetic means and 

variances for the contamination indicator parameters [40 CFR 265.92(b)(3)] are to be 

calculated for upgradient wells using at least four replicate measurements for each sample 

and pooling the respective parameter measurements obtained during the first year. Data 

presented later in this report comply with the requirements of 40 CFR 265.92(cX2). 

AL/6-91/WP:HOL:R-1860 1 
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Following the first year of sampling which meets the requirements of 40 CFR 265.92(b) 

and (c), the sampling frequencies for the constituents characterizing groundwater quality 

and the contamination indicator parameters are established in 40 CFR 265.92(d). 

Parameters characterizing groundwater quality must be sampled annually [40 CFR 

265.92(d)(1)]. Groundwater contamination indicator parameters must be sampled 

semiannually [40 CFR 265.92(d)(2)]. In January 1990, the annual and semiannual sampling 

requirements were met. These data were reported by IT (1990c). In July 1990, and with 

the September 1990 resampling, the second semiannual sampling requirements were met. 

Sampling in January 1991 met one third semiannual and second annual requirements. 

1.2 Requirements of 40 CFR 265.93 
The calculation of arithmetic means and variances for the parameters indicating 

groundwater contamination are required in 40 CFR 265.93(b) based on at least four 

replicate measurements of the respective parameters at each well monitored during the 

· semiannual sampling episodes. The first semiannual groundwater sampling episode at 

Holloman Air Force Base was conducted in January 1990, one month after completion of 

the first four monthly sampling episodes. The second semiannual groundwater sampling 
episode was conducted in July 1990, with resampling occurring in September. The third 

semiannual groundwater sampling episode was conducted in January 1991. The summary 

statistics calculated from the sampling episodes are to be compared to the initial 

background means by use of the Student's t-test at the 0.01 level of significance (alpha) to 

determine statistically whether significant increases (and decreases in the case of pH) have 

occurred with respect to background. 

In this report summary statistics are calculated for the contamination indicator parameters at 

upgradient wells (representing background) during the first four monthly sampling rounds 

by pooling the monthly replicate averages. These background summary statistics are 

compared with the replicate averages calculated for all wells sampled during the January 

1991 third semiannual sampling episode. As specified in the A-E QCP/SP, comparisons of 

the January 1991 data with the individual upgradient wells, MW-1 and S-2, are reported 

here. Additionally, a final set of comparisons are made comparing the January data against 

a pooling of all upgradient well data. As proposed in the A-E QCP/SP, the average 

replicate t-test is the Student's t-test utilized here for the background versus semiannual 

sampling data comparisons. 
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2.0 Methodology 

The methodology for performing the averaged replicate t-test statistical comparison between 

background parameter values at the upgradient wells and the January data involve three 

distinct steps. First, the data from the upgradient wells collected during the first four 

sampling rounds are listed and the summary statistics calculated. Second, the data from all 

wells for the third semiannual sampling episode (January 1991) are listed and summary 

statistics calculated. Third, using the summary statistics, the average replicate t-test is 

applied to make comparisons between the two data sets. Prior to discussing the results of 

these comparisons in Section 3.0, discussions concerning the quality and accuracy of the 

data themselves and of the procedures employed in this report are included in this section. 

The methodology used in this report follows closely the example data and calculations 

found in RCRA Ground Water Monitoring Technical Enforcement Guidance Document 

(TEGD), Appendix B (National Water Well Association, 1986). 

2.1 Tabulation of Background Field and Laboratory Data from the 
Upgradlent Wells 

Table 1 is a compilation of contamination indicator parameter data collected in the field 

and laboratory for the upgradient wells MW-1 and S-2 during groundwater sampling 

activities in August, September, November, and December 1989. The contamination 

indicator parameters listed include pH and specific conductance, both determined in the 

field, total organic carbon (TOC) and purgeable organic halides (POX) which were 

measured in samples sent to analytical laboratories. The data are reported exactly as 

returned from the laboratories with respect to significant digits. However, laboratory 

conventions for expressing "less than detection limit" values (ND, U) have been 

standardized in this report using the "less than" (<) symbol. 

The values listed in Table 1 resulted from field measurement and sample analysis by 

personnel from two different A-E contractors and their laboratories. All data collected 

during the fll'St sampling episode in August 1989 resulted from the work of Radian 

Corporation, Austin, Texas (Radian, 1989). Subsequent sampling episodes were completed 

by IT. The following discussions, concerning field measurements, instrumental accuracies, 

laboratory method detection limits, etc., are only applicable to the data collected by IT. 

pH Measurements 
Measurements for pH were taken in the field using an Orion SA 250 pH meter in 

automatic temperature compensation mode. The pH meter was calibrated daily prior to 

sampling, at a minimum, and calibration was checked against standard pH 7.00 buffer 
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solution prior to initiating sampling at each well. The pH meter calibration was checked 

again against three standard buffers (pH 4.01, 7.00, and 10.00) at the end of the sampling 

day. Four measurements were taken from separate bailings after purging approximately 

five well volumes of water and collecting samples at each well. pH measurements were 

recorded to the nearest one-hundredth pH unit as indicated in Table 1. pH is a logarithmic 

scale (negative logarithm of the hydronium (HQ+) ion concentration, conventionally referred 

to in this report as hydrogen ion concentration or just hydrogen). In order to compare pH 

values using the t-test, pH values are converted to their equivalent hydrogen ion 

concentrations (an arithmetic scale). Table 2 shows the upgradient background pH values 

converted to hydrogen ion concentrations using the formula: 

micro moles/L (pmol/L) Hydrogen= -log·1 (pH) x 106 pmol/L 

All subsequent pH values are recalculated as hydrogen ion concentrations in micro moles 

per liter (pmol/L) prior to calculating statistics in this report. 

Specific Conductance 
Initial background specific conductance measurements were taken in the field using a Cole 

Parmer model 1418-60 conductance meter in automatic temperature calibration mode. All 

measurements were taken on the instrument's 0 - 200,000 pmhos/cm@ 25°C scale. The 

instrument was calibrated daily prior to beginning well sampling using a standard reference 

solution at the scale midpoint. Four replicate measurements were taken at each well 

following purging and chemistry sample collection. Calibration was rechecked at the end 

of the sampling day. 

Total Organic Cstbon (TOC) and Purgeable Organic Halides (POX) 
The Table 1 values for TOC and POX resulted from laboratory analysis of samples 

collected in the field. The data are reported here exactly as reported by the laboratories 

with respect to significant digits. The numerous data coding conventions employed by the 

various laboratories to identify limits of detection or values less than detectable (U, NO, 

representing undetected, not detected, or '1ess than" some detection limit value, for 

example) are not reported here exactly as they were reported by the analytical laboratories. 

Rather, all '1ess than detectable" values are represented in this report by the "less than" 

symbol ( <) indicating that the constituent was not detected at the lower limit of detection 

value following the "less than" symbol. Matrix spike and matrix spike duplicate quality 

control (QC) data are included in Appendix D of the third semiannual report (IT, 1991). 
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2.2 Calculation of Background Summary Statistics for Upgradient Wells 
Summary statistics calculated for each month's replicate measurements for the upgradient 

wells MW-1 and S-2 during the frrst four episodes are listed in Tables 3, 4, 5, and 6. 

Each table lists one contamination indicator parameter: Table 3 displays hydrogen (pH) 

data; Table 4 displays specific conductance data; Table 5 displays TOC data; and Table 6 

displays POX data. 

The column entries in Tables 3 through 6 include the well name and month sampled; N. 

representing the number of that month's measurements reported above the limit of 

detection; PROPORTION. month's measurements which were reported less than the 

detection limit; MEAN. or arithmetic average; VARIANCE, listing calculated sample 

variance; STANDARD DEVIATION, listing calculated sample standard deviation; and C.V .• 

listing calculated coefficient of variation. Methods of calculating the summary statistics 

and example calculations are presented below. 

Values for the monthly means are simple arithmetic averages calculated by summing all the 

measurements and dividing by a count of the measurements. In cases where some of the 

measurements were less than the detection limit, values of one-half of the reported 

detection limit are used in the summary calculations. When all measurements for that 

month are less than a detection limit, the detection limit itself is reported as the replicate 

mean and calculation of further summary statistics is not applicable. Calculated mean 

values are rounded to the number of least significant digits reported in that month's 

replicate data. An example of the calculation of the monthly replicate mean using the 

specific conductance measurements for well MW-1 collected in November 1989 is shown 

below. 

Example calculation of the November 1989 specific conductance mean from four replicate 

measurements well MW -1: 

Equation: 
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where 

y = replicate average (mean) 

y1 = concentration measurement from this well, MW -1, this sampling episode, 
November 1989, sum y1 from i =ito n, where y1 = individual 
concentration or specific conductance measurement 

n = number of measurements 

Calculation (units are Jllllhos/cm @ 25°C): 

(59,100 Jllllhoslcm + 59,600 pmhoslcm + 60,100 Jllllhoslcm + 60,100 pmhos/cm) I 4 = 
59,725 Jllllhoslcm, which rounds to the original data accuracy of 59,700 Jllllhoslcm. 

Variance is calculated as the sample variance and is a measure of how dispersed the 

individual measurements are about the mean. The equation for sample variance and an 

example calculation using the same data from above follows. 

Equation: 
n 

l:rr,- rf 
~ = _,'-='-~-

n- 1 

where 

~ = sample variance 
y, y1, and n are as before. 

Calculation: 

(59,100 Jllllhos/cm - 59,725 Jllllhoslcm)2 + (59,600 Jllllhoslcm - 59,725 Jllllhoslcm)2 

+ (60,100 Jllllhos/cm - 59,725 Jllllhos/cm)2 + (60,100 Jllllhoslcm - 59,725 
Jllllhoslcm)2 I (4-1) = 229,167 Jllllhos2lcm2 

which rounds to the original data accuracy of 229,200 Jllllhos2lcm2
• 

Standard deviation is calculated as the sample standard deviation. Since the variance 

calculation returns the measurement units as squared values, the calculation of standard 

deviation takes the square root of the variance and returns a measurement of dispersion 

about the mean in units equivalent to the original data. 

Equation: 
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where 

s = sample standard deviation 
s2 = as previously stated. 

Calculation: 

s = ~229,167 Jllllho82/cm2 = 479 Jllllhos/cm 

which rounds to the original data accuracy of 500 Jllllhos/cm. 

All calculations of the background summary statistics mean, variance, and standard 

deviation in this report were calculated using commercially available computer spreadsheet 

software. Means, variances, and standard deviations were calculated from tables containing 

the raw data (and assumed data in the case of less than detection limit values) by the use 

of "canned" functions or subroutines built into the spreadsheet software. Consequently, and 

as in the example calculations just provided, intermediate results are not rounded before 

being input to subsequent calculations and are in most cases carried to ten or twelve 

decimal places internally in the computer software. There is a possibility that recalculation 

of the summary statistics provided here with hand calculators or other means could disclose 

slight discrepancies in the results due to calculator or software rounding peculiarities. 

The final summary statistical value describing the replicate measurements on Tables 3 

through 6 is coefficient of variation (C.V.). Coefficient of variation is a gross indicator of 

how well the distribution of measurements follows the standard normal bell-shaped curve. 

Coefficient of variation is a percentage measure calculated by dividing the standard 

deviation by the mean, times 100. Generally C.V.s less than one are considered to indicate 

that the data distribution probably does not deviate from a normal distributional curve. 

The corollary is not necessarily true, that C.V.s greater than one indicate a non-normal 

distribution. Small sample sizes, as is the case with the replicate Holloman well data 

presented here, can exhibit C.V.s greater than one due to the limited data set, but this does 

not indicate that the distributions are non-normal. Values for the coefficient of variation in 

this report are calculated using the rounded means and standard deviations shown in the 

summary statistics tables and are themselves rounded to two decimal places. An example 

calculation for C.V. follows using the same November 1989 specific conductance data from 

well MW-1. 

Equation: 

C. V. = (sly} X 100 
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where 

C.V. = coefficient of variation 
s, y = as previously stated. 

Calculation: 

(500 pmhos/cm I 59,100 pmhos/cm) x 100 = 0.84 

Table 7 lists results of pooling the summary statistics calculated for each month's sampling 

at the upgradient wells during the frrst year (Tables 3 through 6) and lists summary 

statistics calculated using these replicate averages. Table 7 shows background pooled 

summary statistics for the upgradient wells, MW-1 and S-2, and all upgradient wells 

combined. Data presented in Table 7 comply with the requirements of 40 CFR 

295.92(c)(2) for calculating the arithmetic means and variances of contamination indicator 

parameters at the upgradient wells during the frrst year of sampling. 

The methods of calculation applicable to Table 7 are identical to those previously described 

for Tables 3 through 6 except that instead of using the individual replicate measurements 

the means of the replicates measured each sampling month, August through December 1989 

are used in the calculations. 

As described in Section 2.5 of this report, the means for the contamination indicator 

parameters from the upgradient wells listed in Table 7 are compared with the replicate 

averages calculated from all wells sampled during the third semiannual sampling episode 

(January 1991) in the averaged replicate t-test. The pwpose of the average replicate t-test 

is to evaluate whether or not contamination has occurred downgradient of the Holloman 

Air Force Base sewage lagoons. 

2.3 Tabulation of Third Semiannual Field and Laboratory Data from All 
Wells 

Table 8 lists contamination indicator parameter data collected from all wells during the 

third semiannual sampling episode in January 1991. Four replicate measurements of pH 

and specific conductance were collected using instrumentation and procedures described in 

the third semiannual data report (IT, 1991). An additional column in Table 8 shows the 

field pH measurements converted to hydrogen ion concentrations in micro moles per liter. 

All TOC sample concentrations were quantifiable above the detection limit with the 

exception of all four replicates from well MW-1. January 1991 POX values were reported 

in ug/L. To be consistent with background units, values were converted to mg/L in 

Table 8. Eight of the total 40 POX measurements reported were quantifiable above the 
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0.010 mg/L as ·chloride detection limits in the January 1991 samples. This detection limit 

is approximately one-half the detection limit reported for the background POX 

measurements. Additionally, POX concentrations were detected in the January 1991 trip 

blank sample (IT, 1991); consequently POX values greater than detection are suspect. 

2.4 Calculation of Summary Statistics from the Third Semiannual Sampling 
Episode, All Wells, January 1991 

Table 9 contains the results of summary statistics calculations for the contamination 

indicator parameters at all wells sampled during the third semiannual sampling episode in 

January 1991. Mean, variance, standard deviation, and coefficient of variation values are 

listed for each parameter (hydrogen, specific conductance, TOC, and POX) at each well, 

calculated from the data listed in Table 8. All calculations were performed on a pocket 

calculator for the third semiannual sampling and data. The data listed in Table 9 comply 

with the requirements of 40 CFR 265.93(b) for calculation of means and variances of at 

least four replicate measurements of the contamination indicator parameters taken at all 

wells during the semiannual sampling episodes. 

The means for the replicate measurements of the contamination indicator parameters from 

all wells sampled in January 1991 listed in Table 8 are used with the pooled average 

replicate means and standard deviations from the upgradient background calculations 

(Table 7) in the averaged replicate t-test. The purpose of the average replicate t-test is to 

evaluate whether or not the Holloman Air Force Base sewage lagoons have caused 

groundwater contamination. 

2.5 calculations of the Averaged Replicate t-Test Statistical Comparisons 
Tables 10 through 15 calculate the average replicate t-statistic comparing the upgradient 

background means with the replicate sampling means from January 1991 TOC data. 

Table 10 lists the January replicate means (Y.J, the January replicate means minus the 

background means (Y., - Y .,), and the calculated average replicate t-statistic for the 

parameters hydrogen and specific conductance, comparing all wells sampled in January 

1991 with the background means from the upgradient well MW-1. Table 11 lists similar 

information for the parameters TOC and POX compared to the background means at 

upgradient well MW-1. Tables 12 and 13 follow in similar fashion comparing January 

replicate hydrogen and specific conductance means (Table 12) and TOC and POX means 

(Table 13) with background means from the upgradient well S-2. Tables 14 and 15 make 

similar comparisons with all upgradient background averaged replicate values pooled 

together. Additional data contained on the tables include critical values for the t-statistic 

(tc) (Tables 16 and 17). Calculated values of t (absolute values in the case of hydrogen) 
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that exceed the. Table 16 or 17 critical value fort (lc:) indicate that concentrations measured 

in January 1991 well samples are statistically greater (or lesser in the case of hydrogen) 

than the comparative background well(s) concentration. Discussions of the averaged 

replicate t-statistic and its calculation on Tables 10 through 15 follow below. 

The methodology used in calculating the average replicate t-statistics in this report follows 

closely the example data and calculations found the in RCRA Ground Water Monitoring 

Technical Enforcement Guidance Document (TEGD), Appendix B (National Water Well 

Association, 1986). The t-statistics reported in Tables 10 through 15 were calculated on a 

scientific pocket calculator. The average replicate t-statistic is a variant of the Student's 

t-statistic. However, the average replicate t-statistic utilizes the number of background 

wells and background sampling rounds as an adjustment factor in the statistic. The 

average replicate t-statistic is described as the difference between the semiannual sampling 

episode replicate mean and the upgradient background mean, divided by the background 

standard deviation times the square root of the quantity one plus one divided by the 

quantity number of the background wells times the number of background sampling 

episodes. An example calculation of the average replicate t-statistic comparing the specific 

conductance replicate mean from the January 1991 sampling at well MW-2 with the 

background mean from the upgradient well MW -1 is presented. 

Equation: 

where 

t 

y,. 
yb 
~ 

:0.. 
ob 

Calculation: 

= 

= 
= 
= 
= 
= 

the average replicate t-statistic for this well (MW-2), this parameter 
(specific conductance and this semiannual sampling episode January 
1991) 
the mean of the replicate measurements for January 1991 
background mean for the upgradient well MW -1 
background standard deviation for the upgradient well MW -1 
number of background wells 
number of background observations or sampling episodes establishing 
background during the first year. 

(4,200 pmhos/cm - 57,500 pmhos/cm)/(6,200 pmhos/cm x ..J1 + (1/(1x4))) = -7.691 
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Using Table 16, the number of wells sampled in January (10), and degrees of freedom 

associated with this t-test (3), the critical value oft (tc) is determined to be 7.285. Since 

the t-statistic calculated is less than the critical value for t, there is no indication that the 

specific conductance in well MW-2 sampled in January is greater than well MW-1 

background. In the previous example calculation, the result was stated as approximate. 

This is due to the fact that the intermediate denominator term of the t-statistic (~) times 

the square root of ( 1 + 1 /( 1 x 4)) has been rounded prior to completing the calculation in 

Tables 10 through 15. The intermediate denominator terms for a given parameter's t 

calculations remain constant when comparing the replicate means and are given in the 

footnotes to Tables 10 through 15. All the information necessary to calculate the t­

statistics are provided on the tables. Thus, t-statistics can be calculated using the 

information provided on the tables without the introduction of rounding errors caused by 

variations in hand calculators or other computational means. 

Critical values for t are found in Tables 16 and 17. In the case of hydrogen (pH), where 

40 CFR 265.93(b) requires the detection of increases or decreases in pH, a two-tailed table 

of critical values is utilized (Table 17), and the absolute value of the t-statistic compared to 

the critical value oft must be used. A single-tailed table of critical values for the t­

statistic is utilized for comparisons of all other contamination indicator parameters and is 

found in Table 16. Values in these tables were excetpted from the TEGD (National Water 

Well Association, 1986). 
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3.0 Discussion of Results 

Results for the average replicate t-test comparisons of the January 1991 data and the data 

of the background well(s) are listed below. 

3.1 January 1991 Data Compared to Upgradlent Well MW-1 
As indicated in Tables 10 and 11, none of the calculated t-statistics for hydrogen ion 

concentration, specific conductance, TOC, or POX exceed the respective critical values 

for t. This indicates that there are no statistical increases (or decreases in the case of 

hydrogen ion concentration) between the contamination indicator parameter values in any 

wells sampled in January 1991 and the background mean values from the upgradient well 

MW-1. 

3.2 January 1991 Data Compared to Upgradlent Well S-2 
As indicated in Tables 12 and 13, the upgradient well MW-1 shows statistical differences 

in specific conductance for the replicate averages of the I anuary 1991 sampling when 

compared to the upgradient well S-2 background means. This indicates that there are 

differences in the concentrations of these measured parameters between the two upgradient 

wells. This unusual occurrence may be caused by site hydrologic factors discussed in 

Section 4.0 below. Additionally, at wells MW-6 and S-4, January specific conductance 

replicate average values are statistically greater than the background means at the 

upgradient well S-2. These comparisons are based on the fact that the calculated 

t-statistics exceed the Table 16 and 17 critical values oft for those wells. Note that 

MW-6 and S-4 values were also statistically greater than S-2 in the first and second 

semiannual rounds. 

3.3 January 1991 Data Compared to All Upgradlent Wells 
As indicated in Tables 14 and 15, when the January 1991 replicate averages are compared 

to pooled background means and standard deviations of all upgradient wells (MW -1 and 

S-2), there are no indications of any January 1991 means statistically exceeding (or 

statistically less than in the case of hydrogen) their respective critical values for t. 

Consequently, the contamination indicator parameters show no statistical excursions above 

or below pooled upgradient background mean concentrations. This partially results from 

the increased variance of the background data set when means from the upgradient wells 

MW-1 and S-2 are combined. Wells MW-1 and S-2 exhibit significant differences in 

parameter concentrations as previously noted. 
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4.0 Hydrographs and Potentiometric Surface Maps 

In January groundwater elevations were obtained at each monitoring well prior to sampling, 

pursuant to 40 CFR 265.92(e). These data were presented in the data reports for the 

sampling round and are shown in Table 18. These data were used to construct 

hydrographs for each well and potentiometric surface maps of the site for each sampling 

period. The hydrographs and potentiometric surface maps were prepared pursuant to 40 

CFR. 265.93 (f), which requires evaluation of groundwater surface elevations data to 

determine whether the requirements for locating the monitoring wells continues to be 

satisfied. 

The hydrographs are shown in Figure 1. These were prepared by IT using the GRAPHER 

program (Golden Software, Inc.). The hydrographs reflect a general seasonal trend of 

maximum groundwater fluid levels occurring in the fall and winter and lows occurring in 

the summer. Most downgradient wells display an increase (of approximately two feet) in 

the groundwater elevation over the eight sampling episodes, generally with intermediate 

peaks in late September 1989 and January 1990. Upgradient well MW-1 shows only a 

minor September 1989 increase (less than one foot), with little overall trend. 

Potentiometric surface contour maps, presented as Figures 2 through 9, were constructed 

using the SURFER program (Golden Software, Inc.). The contour grids were calculated by 

kriging, using an octant search method with a search radius of 285.66 and the nearest 

number of points equal to 10. Override options and curve smoothing were also used to 

compensate for data and computer limitations. 

The construction of the potentiometric surface contours is limited by the absence of wells 

along the eastern margin of the lagoons. The surface maps show some mounding of 

groundwater at the north end of the lagoons (near lagoons A, B, and C) and peihaps at the 

south end of the lagoons (west and south of lagoon G). 

While not readily apparent on the January 1991 potentiometric surface maps (Figure 9), 

earlier fluid-level data (see Figures 2 through 6) suggest that the "upgradient" well, S-2, 

may not be hydrologically upgradient from the lagoons and may, in fact, be influenced (at 

least periodically) by the lagoons. The statistically significant differences between indicator 

parameters at well S-2 and MW-1, the other upgradient well (Section 3.2), may be due, in 

part, to the effect of the lagoons. This evidence indicates that monitoring well S-2 may 

not meet the requirements of 40 CFR 265.91(a); however, monitoring well MW-1 is clearly 

upgradient in all potentiometric surface maps. Thus, the groundwater monitoring program, 
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as currently coilfigured, is meeting the minimum requirements of 40 CFR 265.91; i.e., at 

least one monitoring well is installed hydraulically up gradient from the facility. 
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5.0 Conclusions 

A groundwater monitoring system of wells was installed at the Holloman Air Force Base 

sewage treatment lagoons in 1989. Two wells (MW-1 and S-2) were designed as 

hydrologically upgradient from the lagoons and eight are hydrologically downgradient. A 

program of sampling and analysis of groundwater collected from these wells was initiated 

in August 1989 to satisfy the requirements of EPA regulations (40 CFR 265, Subpart F). 

Four sampling episodes at approximately monthly intervals were performed to determine 

the quality of the drinking water (Appendix ill), groundwater quality, and groundwater 

contamination indicator parameters in these wells, according to 40 CFR 265.92(a) through 

(c) and (e). The tlfth, sixth, seventh (a re-collection round), and eighth sampling rounds in 

January, July, September 1990, and January 1991, respectively, met requirements for 

semiannual and annual sampling and analysis described in 40 CFR 265.92(d). 

Statistical comparisons between upgradient (background) groundwater quality data collected 

dUring the first four monthly samplings with downgradient groundwater quality data 

collected in January 1991 showed few statistically significant changes among contamination 

indicator parameters (specific conductivity, TOC, and POX). The statistical program met 

the requirements of 40 CFR 265.93(b). No differences between groundwater indicator 

parameters in MW -1 and downgradient wells are statistically significant. Specific 

conductivity between upgradient well S-2 and downgradient wells MW -6 and S-4 has 

shown statistically significant differences. This is consistent with earlier sampling rounds. 

Statistically significant differences between well S-2 and MW-1 (specific conductance) 

suggest different influences on groundwater composition at these two (presumably) 

upgradient wells. The different influences have not been thoroughly investigated. 

Groundwater table elevations measured at the various wells and potentiometric surface 

maps constructed from these data suggest a possible explanation for the differences between 

"upgradient" wells, MW-1 and S-2. Potentiometric surface maps (Figures 2 through 8) 

suggest S-2 may periodically be hydraulically downgradient from the lagoons and may be 

influenced by them. Although the controls on the potentiometric map contours are weak 

between the lagoons and well S-2, S-2 should be considered suspect as a true upgradient 

well. The program continues to meet the minimum requirements for a groundwater 

monitoring system, according to 40 CFR 265.92(a)(1); i.e., at least one monitoring well 

(MW -1) is upgradient from the lagoons. The potentiometric surface maps indicate no 

possible influence on well MW -1 by the lagoons. 
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Table 1 

Groundwater Contamination Indicator Parameters 
Background Data From Two Upgradlent Wells 

Sampled Approximately Monthly 
Sewage Treatment Lagoons Monitoring Wells 

Holloman Air Force Base, New Mexico, 
1989 

Specific POX 
Conductance TOC {mg/L, as 

Month Well Replicate pH {pmhos/cm@ 25°C) {mg/L) chloride) 

Aug MW-1 1 6.53 48900 <1.0 <0.024 
2 6.66 48200 <1.0 0.089 
3 6.70 48500 19.0 0.082 
4 6.69 48500 19.0 <0.024 

Sep MW-1 1 6.73 61300 1.0 0.5 
2 6.72 62400 <1.0 2.1 
3 6.71 62900 <1.0 1.0 
4 6.72 63100 <1.0 4.1 

Nov MW-1 1 6.76 59100 <1.0 0.14 
2 6.76 59600 <1.0 0.13 
3 6.74 60100 <1.0 0.12 
4 6.76 60100 <1.0 0.13 

Dec MW-1 1 6.76 59200 1.0 <0.010 
2 6.73 59900 1.0 <0.010 
3 6.75 59500 1.0 <0.010 
4 6.74 59200 1.0 <0.010 

.~~I Aug S-2 1 7.10 10450 6.2 <0.024 
2 7.11 9750 7.3 <0.024 

"*1@1;1' 3 7.13 9570 10 <0.024 
4 7.09 9700 5.8 <0.024 

Sep S-2 1 7.07 11600 6.0 0.080 
2 7.11 11500 6.0 <0.05 
3 7.13 11700 5.0 0.090 
4 7.12 11800 5.0 <0.05 

Nov S-2 1 7.'12 8900 6.71 <0.024 
2 7.28 8400 7.13 <0.024 
3 7.30 8500 7.02 <0.024 
4 7.31 8400 7.02 <0.024 

'{~F 

Dec S-2 1 7.25 7400 6.0 <0.010 
2 7.26 6800 6.0 <0.010 
3 7.23 7300 6.0 <0.010 
4 7.23 7300 6.0 <0.010 
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Table 2 

Conversion of Background pH Values to Hydrogen /on 
Concentrations In Micro Moles Per Liter (pmoVL) 

Sewage Treatment Lagoons Monitoring Wells 
Holloman Air Force Base, New Mexico, 

1989 

Hydrogen 
Month Well Replicate pH (pmoiJL) 

Aug MW-1 1 6.53 0.295 
2 6.66 0.219 
3 6.70 0.200 
4 6.69 0.204 

Sep MW-1 1 6.73 0.186 
2 6.72 0.191 
3 6.71 0.195 
4 6.72 0.191 

Nov MW-1 1 6.76 0.174 
2 6.76 0.174 
3 6.74 0.182 
4 6.76 0.174 

Dec MW-1 1 6.76 0.174 
2 6.73 0.186 
3 6.75 0.178 
4 6.74 0.182 

Aug S-2 1 7.10 0.079 
2 7.11 0.078 
3 7.13 0.074 
4 7.00 0.081 

Sep S-2 1 7.07 0.085 
2 7.11 0.078 
3 7.13 0.074 
4 7.12 0.076 

Nov S-2 1 7.22 0.060 
2 7.28 0.052 
3 7.30 0.050 
4 7.31 0.049 

Dec S-2 1 7.25 0.056 
2 7.26 0.055 
3 7.23 0.059 
4 7.23 0.059 
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Table 3 

Summary Statistics Describing the Replicate Measurements 
of pH (pmoi/L Hydrogen) Taken During the Establishment of 

Background Concenuat/ons 

Well Month 

MW-1 Aug 

Sep 
Nov 

Dec 

S-2 Aug 

Sep 

Nov 

Dec 

Sewage Treatment Lagoons Monitoring Wells 
Holloman Air Force Base, New Mexico, 

1989 

Proportion 
N <DL Mean Variance 

4 0 0.229 1.98E-03 

4 0 0.191 1.28E-05 

4 0 0.176 1.68E-05 

4 0 0.180 2.86E-05 

4 0 0.078 9.30E-06 

4 0 0.078 2.34E-05 

4 0 0.053 2.58E-05 

4 0 0.057 3.88E-06 

N = Number of values greater than detection limit. 
DL = Detection Limit. 
C.V. =Coefficient of Variation. 
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Standard 
Deviation 

0.044 

0.004 

0.004 

0.005 

0.003 

0.005 

0.005 

0.002 

c.v. 

19.18 

2.10 

2.27 

2.78 

3.84 

6.40 

9.44 

3.49 



Well 

MW-1 

S-2 

Table 4 

Summary Statistics Describing the Replicate Measurements 
of Specific Conductance (pmhoslcm @ 25°C) 

Taken During the Establishment of Background Concentrations 
Sewage Treatment Lagoons Monitoring Wells 

Holloman Air Force Base, New Mexico, 
1989 

Proportion Standard 
Month N <DL Mean Variance Deviation 

Aug 4 0 48500 82500 300 
Sep 4 0 62400 649000 800 
Nov 4 0 59700 229200 500 
Dec 4 0 59500 110000 300 

Aug 4 0 9870 156560 400 

Sep 4 0 11700 16600 100 
Nov 4 0 8600 56700 200 
Dec 4 0 7200 73300 300 

N = Number of values greater than detection limiL 
DL =Detection LimiL 
C.V. = Coefficient of Variation. 
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c.v. 

0.62 
1.28 
0.84 
0.50 

4.05 
0.85 
2.33 
4.17 



Table 5 

Summary Statistics Describing the Replicate Measurements 
of TOC (mg/L) Taken During the Establishment of 

Background Concentrations 
Sewage Treatment Lagoons Monitoring Wells 

Holloman Air Force Base, New Mexico, 
1989 

Proportion 
Well Month N <DL 

MW-1 Aug 2 0.50 

Sep 1 0.75 

Nov 0 1.00 

Dec 4 0.00 

S-2 Aug 4 0 

Sep 4 0 

Nov 4 0 

Dec 4 0 

N = Number of values greater than detection limiL 
DL =Detection Limit. 
C.V. = Coefficient of Variation. 
NA = Not Applicable 

AI.I6-91/WP:HOL:R-1860 

Mean Variance 

9.8 114.1 

0.6 0.1 

<1.0 NA 

1.0 0 

7.3 3.6 

6.0 0 

6.97 0.03 

6.0 0 

21 

Standard 
Deviation 

10.7 

0.2 

NA 

0 

1.9 

1.0 

0.18 

0 

c.v. 

109.18 

33.33 

NA 

0.00 

26.03 

16.67 

2.58 

0.00 
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Table 6 

Summary Statistics Describing the Replicate Measurements 
of POX (mg/L as Chloride) Taken During the Establishment of 

Background Concentrations 
Sewage Treatment Lagoons Monitoring Wells 

Holloman Air Force Base, New Mexico, 

Parameter Well Month N 

POX MW-1 Aug 2 

(mg/1.. as Sep 4 

chloride) Nov 4 
Dec 0 

S-2 Aug 0 

Sep 2 

Nov 0 

Dec 0 

N = Number of values greater than detection limit. 
DL = Detection Limit. 
C. V. = Coefficient of Variation. 
NA = Not Applicable. 
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1989 

Proportion 
<DL Mean Variance 

0.50 0.049 0.002 

0 1.9 2.5 

0 0.13 0.00 

1.00 <0.010 NA 

1.00 <0.024 NA 

0.50 0.06 0.00 

1.00 <0.024 NA 

1.00 <0.010 NA 

22 

Standard 
Deviation 

0.043 

1.6 

0.01 

NA 

NA 

0.03 

NA 

NA 

c.v 

87.76 

84.21 

7.69 

NA 

NA 

50.00 

NA 

NA 
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Table 7 

Summary Statistics Describing the Replicate 
Averages for Upgradlent Wells 

Background Concentrations of Contamination Indicator Parameters 
Sewage Treatment Lagoons Monitoring Wells 

Holloman Air Force Base, New Mexico, 

Proportion 
Well Parameter N <DL 

MW-1 Hydrogen 4 0 

Sp. Cond. 4 0 

TOC 3 0.25 

POX 3 0.25 

S-2 Hydrogen 4 0 

Sp. Cond. 4 0 

TOC 4 0 

POX 1 0.75 

All Hydrogen 8 0 

Up gradient Sp. Cond. 8 0 

Wells TOC 7 0.13 

POX 4 0.50 

N = Number of values greater than detection limit. 
DL =Detection Limit. 

1989 

Mean<•> Variance 

0.194 5.98E-04 

57500 37949200 

3 21 

0.5 0.8 

0.067 1.80E-04 

9300 3659200 

7 0 

0.022 0.001 

0.130 4.96E-03 

33400 681133100 

5 13 

0.3 0.4 

Standard<•> 
Deviation 

0.024 

6200 

5 
0.9 

0.013 

1900 

1 

0.025 

0.070 

26100 

4 

0.7 

C.V. = Coefficient of Variation. 
Sp. Cond. = Specific Conductance. 
NA =Not Applicable. 
<•>units are: hydrogen (pH), pmoJ/L; Sp. Cond., pmbos/cm @ 25° C; roc, mg/L; and POX, mg/L as chloride. 
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c.v. 

12.37 

10.78 

166.67 

180.00 

19.40 

20.43 

14.29 

113.64 

53.85 

78.14 

80.00 

233.33 



Table 8 

Groundwater Contamination Indicator Parameters Third Semiannual 
Sampling Episode Sewage Treatment Lagoons Monitoring Wells 

Holloman Air Force Base, New Mexico, 
January 1991 

Specific POX 
Gradient Hydrogen Conductance TOC (mg/L as 

Well Location Replicate pH (pmo]/L) (pmhos/an @25°C) (mg/L) chloride) 

MW-1 UP 1 6.76 0.173 35200 <1 <0.010 
2 6.79 0.162 35200 <1 <0.010 
3 6.78 0.165 33500 <1 <0.010 
4 6.79 0.162 33100 <1 <0.010 

S-2 UP 1 7.25 0.056 4500 6 <0.010 
2 7.22 0.060 5300 7 0.016 
3 7.22 0.060 5100 7 <0.010 
4 7.21 0.061 5100 6 <0.010 

MW-2 DOWN 1 7.25 0.056 4200 4 <0.010 
2 7.22 0.060 4200 4 <0.010 
3 7.23 0.058 4200 4 <0.010 
4 7.22 0.060 4200 4 <0.010 

MW-3 DOWN 1 7.C17 0.015 9200 7 <0.010 
2 7.04 0.091 9200 7 O.Gl8 
3 7.03 0.093 9100 7 <0.010 
4 7.03 0.093 8900 7 O.G18 

MW-4 DOWN 1 7.03 0.093 9200 5 <0.010 
2 7JJ2 0.095 11500 5 <0.010 
3 7.04 0.091 11600 6 <0.010 
4 7.13 0.074 12500 6 <0.010 

MW-5 DOWN 1 6.78 0.165 9800 5 <0.010 
2 6.73 0.186 10000 5 <0.010 
3 6.73 0.186 10000 5 <0.010 
4 6.73 0.186 10000 5 <0.010 

MW-6 DOWN 1 6.83 0.147 40300 3 <0.010 
2 6.86 0.138 40400 4 <0.010 
3 6.89 0.128 40500 3 <0.010 
4 6.88 0.131 40400 3 <0.010 

MW-7 DOWN 1 6.90 0.125 6200 3 0.028 
2 6.90 0.125 6500 3 <0.010 
3 6.87 0.135 6500 3 <0.010 
4 6.89 0.128 6500 3 0.098 

MW-8 DOWN 1 6.81 0.154 10000 4 0.095 
2 6.83 0.147 10000 4 0.074 
3 6.83 0.147 10000 4 0.081 
4 6.83 0.147 10000 4 <0.010 

S-4 DOWN 1 7.24 0.057 30000 1 <0.010 
2 7.20 0.063 30200 1 <0.010 
3 7.25 0.056 30100 1 <0.010 
4 7.25 0.056 30100 1 <0.010 
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Table 9 

Summary Statistics Describing the Replicate Measurements 
Taken During the Third Semiannual Sampling Episode 

Sewage Treatment Lagoons Monitoring Wells 
Holloman Air Force Sese, New Mexico, 

January 1991 

Well Proportion Standard<•> 
Location Parameter N <DL Mean<•> Variance Deviation c.v. 

MW-1/UP Hydrogen 4 0 0.166 2.7E-05 0.005 3.01 
Sp. Cood. 4 0 34250 1230000 1109 3.24 
TOC 0 1.00 <1 NA NA NA 
POX 0 1.00 <0.010 NA NA NA 

S-2/UP Hydrogen 4 0 0.059 5.0E-06 0.002 3.39 
Sp. Cood 4 0 5000 120000 346 6.93 
TOC 4 0 7 1 1 0.00 
POX 1 .750 0.008 3.0E-05 0.006 75.0 

MW-2/00WN Hydrogen 4 0 0.059 4.0E-06 0.002 3.39 
Sp. Cood. 4 0 4200 0 0 0 
TOC 4 0 4 0 0 0 
POX 0 1.00 <0.010 NA NA NA 

MW-3/DOWN Hydrogen 4 0 0.091 1.46E-05 0.004 4.20 
Sp. Cood. 4 0 9100 20000 141 1.55 
TOC 4 0 7 0 0 0 
POX 2 .50 0.012 6.0E-5 0.008 66.7 

MW-4/DOWN Hydrogen 4 0 0.088 9.30E-05 0.010 10.95 
Sp. Cond. 4 0 11200 1980000 1407 12.56 
TOC 4 0 6 1 1 16.67 

,'~ POX 0 1.00 <0.010 NA NA NA 

MW-5/DOWN Hydrogen 4 0 0.181 l.lOE-04 0.010 5.80 
Sp. Cood. 4 0 9950 10000 100 1.00 
TOC 4 0 5 0 0 0 
POX 0 1.00 <0.010 NA NA NA 

MW-6/DOWN Hydrogen 4 0 0.136 7.13E-05 0.008 6.21 
Sp. Cood. 4 0 40400 6667 82 0.20 

,,~. 
TOC 4 0 3 0 0 0 
POX 0 1.00 <0.010 NA NA NA 

t\ili'IJ, MW-7/DOWN Hydrogen 4 0 0.128 2.23E-05 0.005 3.69 
Sp. Cood. 4 0 6425 22500 150 2.33 
TOC 4 0 3 0 0 0 
POX 2 .50 0.034 0.002 0.044 129 

MW-8/DOWN Hydrogen 4 0 0.149 1.23E-05 0.003 2.35 
Sp. Cood. 4 0 10000 0 0 0 

.... TOC 4 0 4 0 0 0 
POX 3 .25 0.064 0.002 0.040 62.5 

S-4/00WN Hydrogen 4 0 0.058 1.13E-05 0.003 5.80 
Sp. Cood. 4 0 30100 6667 82 0.27 

,...,, TOC 4 0 1 0 0 0 
POX 0 1.00 <0.010 NA NA NA 

N = NlDDber of values pater than detection limit. 
DL = Detection Limit 
C.V. = Coefficient of variation. 
st-, Cood. = Specific conductance. 
<• nits are: hydrogen (pH), pmoJIL; Sp Cond., pmhos/cm @ 25°C; TOC, mg/L; and POX, mg/L as chloride. 
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Table 10 

Results of the Averaged Replicate t-Test Comparing 
Background Hydrogen (pH) and Specific Conductance 

Data from the Upgradlent Well MW-1 wHh Data Collected 
During the Third Semiannual Sampling Sewage Treatment Lagoons 

Monitoring Wells, Holloman Air Force Base, New Mexico, 
January 1991 

Hidro&:n (umo!l!J S3cific Conductance (umhoslcm @) 25°C) 
WElL :9'm :9'm- fb t :9'm :9'm- fb 

MW-1 0.166 -0.028 -1.04 34,250 -23,250 

S-2 0.059 -0.135 -5.00 5,000 -52,500 

MW-2 0.059 -0.135 -5.00 4,200 -53,300 

MW-3 0.091 -0.103 -3.81 9,100 -48,400 

MW-4 0.088 -0.106 -3.92 11,200 -46,300 

MW-5 0.181 -0.013 -0.48 9,950 -47,550 

MW-6 0.136 -0.058 -2.15 40,400 -17,100 

MW-7 0.128 -0.066 -2.44 6,425 -51,075 

MW-8 0.149 -0.045 -1.67 10,000 -47,500 

S-4 0.058 -0.136 -5.04 30,100 -27,400 

:9'm = Monitor well replicate average for January 1991 sampling results. 
fb = Well MW-1 background average, ~ = well MW-1 background standard deviation 

:9'b Hydrogen = 0.194, ~ .../1 + 1/4 = 0.027 
fb Specific conductance = S7 ,SOO ~ .../1 + 1/4 = 6,930 

t 

-3.35 

-7.58 

-7.70 

-6.98 

-6.68 

-6.86 

-2.47 

-7.37 

-6.85 

-3.95 

t = Calculated average replicate t statistic for the monitor well compared to upgradient well MW-1. 
t, = Critical value oft, from Tables 16 and 17 {overall alpha = 0.01, degrees of freedom {dt) = 3). 

t, Hydrogen = 8.061 
t, Specific conductance = 7 .28S 

Values fort {absolute value in tbe case of hydrogen) exceeding t, indicate concentrations in the well samples 
are statisticaDy greater {or lesser in the case of hydrogen) than well MW-1 background. 
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Table 11 

Results of the Averaged Replicate t-Test Comparing 
Background TOC and POX 

Data from the Upgradlent Well MW-1 with Data Collected 
During the Third Semiannual Sampling Sewage Treatment Lagoons 

Monitoring Wells, Holloman Air Force Base, New Mexico, 
January 1991 

TOC {mg{1} POX {mg{1 as chloride} 
WELL Ym Ym- Yb t Ym 

MW-1 0.5<•> -2.5 -0.417 0.005(b) 

S-2 7 4 0.667 0.008 

MW-2 4 1 0.167 0.005(b) 

MW-3 7 4 0.667 0.012 

MW-4 6 3 0.500 0.005(b) 

MW-5 5 2 0.333 o.oos<h> 

MW-6 3 0 0.000 0.005(b) 

MW-7 3 0 0.000 0.034 

MW-8 4 1 0.167 0.064 

S-4 1 -2 -0.333 0.005(b) 

<•> Ass1Dlled value, one-half detection limit of 1 mg/L. 
(b)Ass1Dlled value, one-half detection limit of 0.010 mg/L as chloride. 
Ym =Monitor well replicate average for January 1991 sampling results. 

Ym- Yb 

-0.495 

-0.492 

-0.495 

-0.488 

-0.495 

-0.495 

-0.495 

-0.466 

-0.436 

-0.495 

Yb = Well MW-1 background average, ~ = well MW-1 background standaid deviation 
Yb TOC = 3, ~ ..J1 + 1/4 = 6 
Yb POX= 0.5, ~ ..J1 + 1/4 = 1.0 

t 

-0.495 

-0.492 

-0.495 

-0.488 

-0.495 

-0.495 

-0.495 

-0.466 

-0.436 

-0.495 

t = Calculated average replicate t statistic for the monitor well compared to upgradient well MW -1. 
\, = Critical value oft, from Table 17 (overall alpha = 0.01, degrees of freedom (dt) = 3) = 7.285. 

Values fort exceeding \, indicate concentrations in the well samples are statistically greater than Well MW-1 
background. 
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Table 12 

Results of the Averaged Replicate t-Test Comparing 
Background Hydrogen (pH) and Specific Conductance 
Data from the Upgradlent Well 5-2 with Data Collected 

During the Third Semiannual Sampling Sewage Treatment Lagoons 
Monitoring Wells, Holloman Air Force Base, New Mexico, 

January 1991 

HYDROGEN (umo1/L) SPECIFIC CONDUCfANCE (J,UDhos/cm @ 25°C) 
WEll Ym Ym- Yb t Ym Ym- Yb t 

MW-1 0.166 0.099 6.600 34,250 24,950 11.769 

S-2 0.059 -0.008 -0.533 5,000 -4,300 -2.028 

MW-2 0.059 -0.008 -0.533 4,200 -5,100 -2.406 

MW-3 0.091 0.024 1.600 9,100 -200 -0.094 

MW-4 0.088 0.021 1.4 11,200 1,900 0.896 

MW-5 0.181 0.114 7.600 9,950 650 0.307 

MW-6 0.136 0.069 4.600 40,400 31,100 14.670 

MW-7 0.128 0.061 4.067 6,425 -2,875 -1.356 

MW-8 0.149 0.082 5.467 10,000 700 0.330 

S-4 0.058 -0.009 -0.600 30,100 20,800 9.811 

Ym =Monitor well replicate average for January 1991 sampling results. 
Yb =Well S-2 background avemge, ~=well S-2 background standanl deviation 

Yb Hydrogen = 0.067, ~ ..J1 + 1/4 = 0.015 
Yb Specific conductance = 9,300, ~ ..J1 + 1/4 = 2120 

t = Calculated avemge replicate t statistic for the monitor well compared to upgradient well S-2. 
fc =Critical value oft, from Tables 16 and 17 (overall alpha= 0.01, degrees of freedom (df) = 3}. 

tc Hydrogen = 8.061 
tc Specific conductance = 7.285 

Values fort (absolute value in the case of hydrogen} exceeding fc indicate concentrations in the well samples 
are statistically greater (or lesser in the case of hydrogen} than well S-2 background. 
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Table 13 

Results of the Averaged Replicate t-Test Comparing 
TOC and POX Data from the Upgradlent Well S-2 with Data Collected 

During the Third Semiannual Sampling Sewage· Treatment Lagoons 
Monitoring Wells, Holloman Air Force Base, New Mexico, 

January 1991 

TOC {m~} POX {m21L as chloride} 
WEll. Ym Ym- Yb t Ym Ym- Yb 

MW-1 0.5<•> -65 -6.500 0.005(b) -0.017 

S-2 7 0 0.000 0.008 -0.014 

MW-2 4 -3 -3.000 0.005(b) -0.017 

MW-3 7 0 0.000 0.012 -0.010 

MW-4 6 -1 -1.000 0.005(b) -0.017 

MW-5 5 -2 -2.000 0.005(b) -0.017 

MW-6 3 -4 -4.000 0.005(b) -0.017 

MW-7 3 -4 -4.000 0.034 0.012 

MW-8 4 -3 -3.000 0.064 0.042 

S-4 1 -6 -6.000 0.005(b) -0.017 

<•> Assmned value, one-half detection limit of 1 mg/L. 
(b)Assmned value, one-half detection limit of 0.010 mg/L as chloride. 
Ym =Monitor well replicate average for January 1991 sampling episode. 
Yb = Well S-2 background average, ~ = well S-2 background standard deviation 

Yb TOC = 7, ~ -./1 + 1/4 = 1 
Yb POX= 0.022, ~ V1 + 1/4 = 0.028 

t = Calculated average replicate t statistic for the monitor well compared to upgradient well S-2. 

t 

-0.607 

-0.500 

-0.607 

-0.357 

-0.607 

-0.607 

-0.607 

0.428 

1.500 

-0.607 

t., = Critical value oft, from Table 17 (overall alpha = 0.01, degrees of freedom (df) = 3) = 7 .285. 
Values fort exceeding t., indicate concentrations in the well samples are statistically greater than Well S-2 

background. 
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Table 14 

Results of the Averaged Replicate t-Test Comparing 
Background Hydrogen {pH) and Specific Conductance 
Data from the Upgradlent Wells with Data Collected 

During the Third Semiannual Sampling Sewage Treatment Lagoons 
Monitoring Wells, Holloman Air Force Base, New Mexico, 

January 1991 

HYDROGEN (umol/L} SPECIFIC CONDUCTANCE (wnboslcm @ 25°C} 
WELL Ym Ym- Y11 t Ym Ym- Y11 t 

MW-1 0.166 0.036 0.486 34,250 850 0.031 

S-2 0.059 -0.071 -0.959 5,000 -28,400 -1.025 

MW-2 0.059 -0.071 -0.959 4,200 -29,200 -1.054 

MW-3 0.091 -0.039 -0.527 9,100 24,300 -0.877 

MW-4 0.088 -0.042 -0.568 11,200 -22,200 -0.801 

MW-5 0.181 0.051 0.689 9,950 -23,450 ...:o.847 

MW-6 0.136 0.006 0.081 40,400 7,000 0.253 

MW-7 0.128 -0.002 -0.027 6,425 -26,975 -0.974 

MW-8 0.149 0.019 0.257 10,000 -23,400 -0.845 

S-4 0.058 -0.072 -0.973 30,100 -3,300 -0.119 

Ym =Monitor well replicate average for January 1991 sampling results. 
Y11 = All upgradient wells background average, ~ = All upgradient backgrowtd standanl deviatim 

y11 Hydrogen = 0.130, ~ ...J1 + 1/8 = 0.074 
Y11 Specific conductance = 33,400, ~ ...J1 + 1/8 = 27,700 

t = Caladated avemge replicate t swistic for the monitor well compared to all upgradient wells. 
t_, = Critical value oft, from Tables 16 and 17 (overall alpha = 0.01, degrees of freedom (df) = 7). 

t_, Hydrogen= 5.547 
t_, Specific conductance = 5.111 

Values fort (absolute value in the case of hydrogen) exceeding 1_, indicate concentrations in the well samples 
are statistically greater (or lesser in the case of hydrogen) than upgradient background. 
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Table 15 

Results of the Averaged Replicate t-Test Comparing 
TOC and POX Data from All Upgradlent Wells with Data Collected 
During the Third Semiannual Sampling Sewage Treatment Lagoons 

Monitoring Wells, Holloman Air Force Base, New Mexico, 
January 1991 

TOC (m21L} 
WElL Ym Ym- Yb t 

MW-1 0.5<•> -4.5 -1.125 

S-2 7 2 0.500 

MW-2 4 -1 -0.250 

MW-3 7 2 0.500 

MW-4 6 1 0.250 

MW-5 5 0 0.000 

MW-6 3 -2 -0.500 

MW-7 3 -2 -0.500 

MW-8 4 -1 -0.250 

S-4 1 -4 -1.000 

<•> Assmned value, one-half detection limit of 1 mg/i... 
(b)Assmned value, one-half detection limit of 0.010 mg/L. 

Ym 

o.oo5(b> 

0.008 

o.oo5(b> 

0.012 

o.oo5(b> 

o.oo5(b> 

o.oo5(b> 

0.034 

0.064 

o.oo5(b> 

Ym =Monitor well Iep1icate average for January 1991 sampling episode . 

POX (m21L as chloride} 
Ym- Yb t 

-0295 -0.421 

-0.292 -0.470 

-0295 -0.421 

-0.288 -0.411 

-0.295 -0.421 

-0.295 -0.421 

-0.295 -0.421 

-0266 -0.380 

-0.236 -0.337 

-0.295 -0.421 

Yb = All upgradient wells bldground average, ~ = All upgradient background standald deviation 
Yb TOC = 5, ~ ...Jt + 1/8 = 4 
Yb POX= 0.3, ~ ...J1 + l/8 = 0.7 

t = Calculated average replicate t statistic for the monitor well compared to all upgradient well S-2. 
\, = Critical value oft, from Tables 17 (overall alpha = 0.01, degrees of freedom (dt) = 7) = 5.111. 
Values fort exceeding\, indicate concentrations in the well samples are statistically greater than all upgradi.ent 

wells background. 
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Total No. 
of Wells 

4 

5 
6 

7 

8 

9 

10 

11 
12 

13 

14 

15 

Source: 

Table 16 

One-Tailed Critical (tc) Values Which Control 
the Overall Significance Level at One Percent 

Degrees of Freedom Associated with the 
Averaged Replicate Test Statistic 

3 7 11 15 19 23 27 

6291 4.543 4.065 3.841 3.712 3.628 3.568 

6.534 4.609 4.175 3.939 3.803 3.714 3.651 

6.729 4.793 4.265 4.019 3.876 3.783 3.718 

6.896 4.889 4.342 4.086 3.939 3.842 3.774 

7.o41 4.972 4.408 4.145 3.992 3.893 3.823 

7.169 5.045 4.466 4.196 3.039 3.937 3.865 

7285 5.111 4.518 4242 4.082 3.977 3.904 

7.390 5.171 4.566 4283 4.120 4.013 3.938 

7.487 5225 4.609 4.321 4.154 4.046 3.969 

7.576 5.276 4.648 4.356 4.186 4.076 3.998 

7.657 5.322 4.685 4.388 4.216 4.103 4.024 

7.736 5.366 4.719 4.418 4243 4.129 4.049 

31 

3.524 

3.604 

3.669 

3.724 

4.771 

3.812 

3.849 

3.882 

3.912 

3.940 

3.966 

3.989 

RCRA Ground Water Monitoring Technical Enfo:rcement Guidance Docwnent (TEGD), 
September 1986, National Water Well Association, Dublin, Ohio. 
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35 

3.490 

3.569 

3.569 

3.388 

3.490 

3.569 

3.632 

3.685 

3.731 

3.771 

3.807 

3.839 



Table 17 

Two-Tailed Critical (tc) Values Which Control 
the Overall Significance Level at One Percent 

Degrees of Freedom Associated with the 
Averaged Replicate Test Statistic 

Total No. 
of Wells 3 7 11 15 19 23 27 31 35 

4 7.041 4.972 4.408 4.145 3.992 3.893 3.823 3.771 3.731 

5 7.285 5.111 4.518 4.242 4.154 4.046 3.969 3.912 3.869 

6 7.487 5.225 4.609 4.321 4.154 4.046 3.969 3.912 3.869 

7 7.659 5.322 4.685 4.388 4.216 4.103 4.024 3.966 3.920 

8 7.808 5.406 4.751 4.446 4.269 4.153 4.072 4.012 3.965 

9 7.941 5.481 4.810 4.496 4.315 4.197 4.114 4.052 4.004 

10 8.061 5.547 4.862 4.542 4.357 4.236 4.151 4.088 4.039 

11 8.169 5.608 4.909 4.583 4.394 4.271 4.185 4.120 4.071 

12 8.269 5.663 4.952 4.621 4.429 4.304 4.215 4.150 4.100 

13 8.361 5.714 4.992 4.655 4.460 4.338 4.244 4.177 4.126 

14 8.446 5.761 5.029 4.687 4.489 4.360 4.270 4.202 4.150 

15 8.525 5.805 5.063 4.717 4.516 4.386 4.294 4.226 4.173 ... 

-
Source: RCRA Ground Water Monitoring Technical Enforcement Guidance Docwnent (1EGD), 

,., September 1986, National Water Well Association, Dublin, Ohio. 
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Table 18 

Groundwater Elevations 
Sewage Treatment 

Lagoons Monitoring Wells, 
Holloman Air Force Base, New Mexico, 

January 1991 

Top of'<•> Depth to(b> 
Casing Elevation Groundwater Groundwater 

Monitor Well (FAMSL) (Feet) Elevation 

MW-1 4053.42 10.83 4042.59 

S-2 4040.56 8.36 4032.20 

MW-2 4039.78 4.77 4035.01 

MW-3 4037.38 8.13 4029.25 

MW-4 4030.30 5.36 4024.94 

MW-5 4039.30 4.87 4034.43 

MW-6 4031.21 6.05 4025.16 

"""' MW-7 4039.88 5.80 4034.08 

-· MW-8 4040.50 5.35 4035.15 

'"" 
S-4 4034.46 8.67 4025.79 

""' 

~" 

(a~adian, 1989. 
(b~eference from top of casing. Measured on January 14, 1991. 

.,. 
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