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1.0 Introduction

International Technology Corporation (IT) is the prime Architect-Engineer (A-E) contracted
by the U.S. Amy 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)(1) 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 Safety, 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(b)(3)] 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 depths. 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 (100-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/SP. ‘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 1/2-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 determined using a Cole-Parmer 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 conceming operation of the Cole-Parmer
conductivity meter. A back-up meter (YSI 33) provided by IT-Austin was used to finish
the sampling round. pH was determined using an Orion SA-250 meter, calibrated at least
daily. Temperature was determined 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. Clean 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 Intemational 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 ITAS laboratories
in Middlebrook (Knoxville), Tennessee and Cincinnati, Ohio; and to the U.S. Army 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 resuits, 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 Quallty 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 greateét 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 S4 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 S4 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 carbon 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 ITAS 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 ITAS Middlebrook
(Knoxville) laboratory as required in the EPA CLP Statement of Work (July 1987). All
other quality control data reported by ITAS 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
CFR 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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TABLE 1

GROUNDWATER ELEVATIONS AND WATER VOLUMES PURGED FROM
THE SEWAGE TREATMENT LAGOONS MONITORING WELLS
HOLLOMAN AIR FORCE BASE, NEW MEXICO
JANUARY 1991

Top of® Depth to® Groundwater Total® Well Gallons Gal. Discharged
Monitor Casing Elevation Groundwater Elevation Depth Volume Discharged Prior Well Volumes Prior
Well (FAMSL) (Feet) (FAMSL) (Feet) (Gallons) To Sampling To Sampling
MW-1 4053.42 10.83 4042.59 17.81 454 23 5.1
S-2 4040.56 8.36 4032.20 20.29 1.94 10 5.1
MW-2 4039.78 4.77 4035.01 17.76 845 43 5.1
MW-3 4037.38 8.13 4029.25 17.72 6.24 32 5.1
MW-4 4030.30 5.36 4024.94 17.76 8.07 41 51
MW-5 4039.30 4.87 4034.43 17.77 8.34 42 5.0
MW-6 4031.21 6.05 4025.16 17.77 7.63 39 5.1
MW-7 4039.88 5.80 4034.08 17.69 7.74 39 5.0
MW-8 4040.50 5.35 4035.15 17.75 8.07 41 51
S-4 4034.46 8.67 4025.79 14.35 0.92 5 54

®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. '
®Reference from top of casing. Measured on January 14, 1991.
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Table 2

Concentrations of Groundwater Quallty Parameters
Sewage Treatment Lagoons Monlitoring Wells
Holloman Air Force Base, New Mexico
January 1991

Monitor Well
MW-12
(Duplicate
Parameter Units MWw-1 S-2 MW-2 MW-3 MW4 MW-4)
Chloride mg/L 26,000 1,000 870 3,500 800 1,600
Iron pg/L 157 130 467 376 793 663
Manganese pg/L 2.0-U 137 667 1,550 564 552
Phenols mg/L 0.01-U 0.01 0.01 0.01 0.01 0.02
Sodium mg/L 8,050 727 555 1,850 1,570 1,710
Sulfate mg/L 2,800 3,200 2,500 3,200 2,000 2,900
Monitor Well
Parameter Units MW-5 MW-6 MW-7 MW-8 S4
Chloride mg/L 5,100 4,000 47,000 4,100 2,500
Iron pg/L 2,700 681 109 14,800 631
Manganese pg/L 3,110 651 1,220 976 2.0-U
Phenols mg/L 0.01-Uu 0.02 0.02 0.02 0.01
Sodium mg/L 1,920 15,300 837 2,020 9,730
Sulfate mg/L 3,100 1,600 40,000 4,000 2,100

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

AL/4-91/WP-HOL:R-1846-T/ 2



|

A

e

s

Concentrations of Groundwater Contamination

Sewage Treatment Lagoons Monitoring Welis
Holloman Air Force Base, New Mexico
January 1991

Table 3

indicator Parameters

Specific Total Purgeable
Conductance Organic Carbon Organic Halides
Monitor Well pH (umhos/cm @ 25°C) (mg/L) (pg/L as CD)
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-2 725 4,500 6 ND
722 5,300 7 16
722 5,100 7 ND
721 5,100 6 ND
MW-2 725 4,200 4 ND
722 4,180 4 ND
723 4,200 4 ND
722 4220 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
MwW4 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
6.89 6,500 3 98
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Concentrations of Groundwater Contamination

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

Table 3
(continued)

Indicator Parameters

January 1991

Specific Total Purgeable
Conductance Organic Carbon Organic Halides

Monitor Well pH (umhos/cm @ 25°C) (mg/L) (pg/L as CI)
MW-8 6.81 10,000 4 95

6.83 10,000 4 74

6.83 10,000 4 81

6.83 10,000 4 ND
S-4 7.24 30,000 1 ND

7.20 30,150 1 ND

725 30,100 1 ND

725 30,100 1 ND
MW-11 NA NA NA 100
(trip blank)

ND = Not detected at 10 pg/L as chloride.
U = Compound was analyzed for but not detected. The table value is the detection limit for the sample.

NA = Not Applicable.
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Sewage Treatment Lagoons Monitoring Wells

Table 4
Method Detection Limits,

Holloman Air Force Base, New Mexico

January 1991

AL/4-91/WP:HOL:R-1846-T/ §

Parameter Detection Limit

TOC 1 mg/L
POX 10 pg/L
Chloride 0.5 mg/L
Sulfate - - 1.5 mg/L
Phenols 0.01 mg/L
Iron 10 pg/L
Manganese 2 pg/L
Sodium 200 pg/L
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FIELD DATA



IT Project No. 301251.02A1“}

GROUNDWATER FIELD DATA SHEET
COE-HOLLOMAN AIR FORCE BASE

WASTEWATER TREATMENT LAGOONS

Parameter Description

Value

SAMFLE CONTRCL NUMBER

DATE SAMPLED
TIME

SAMPLER'S INITIALS

WELL/BORING LQOCATION
WELL/BORING DIAMETER (in)

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

WATER-LEVEL MEASUREMENT

Total Depth (£t)
Depth to Groundwater (ft)

CALCULATIONS

Thickness of Groundwater (ft)
Well Volume (gallons)

Purge Volume (gallons) for five casing volumes

NUMBER OF SAMPLE BOTTLES AND TYPFE COLLECTED

pH
Conductance (umhos)
Temperatuxre (°C)

COMMENTS :

Mw-01p0191

18la

000 L

AH. 79 kS

Mw - |

0

4053.42

EAMST

e e e

(7.%]

1S 2%

G. 9%

4, .54

22.1911 =212

See fjeld notebook

See pgre 2

See paoe 2

Seg paoce 2

° HNu PID Background= (}.> ppm; Well borehole= (. 2-ppm.

Date ,!H!gl ; Time _{3¢(

° See field notebock for equipment type and calibration data; equipment

calibrated at beginning and end of each field day.

° See field notebook for decontamination procedure.

(1) Coliform Bacteria sample collection time = _N A .
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GROUNDWATER FIELD DATA SHEET
COE-HOLLOMAN AIR FORCE BASE

IT Project No. 301251.02.C % WASTEWATER TREATMENT LAGOONS
Parameter Description Value

SAMPLE CONTROL NUMBER 5-020i9)
DATE SAMPLED Gilpal
TIME 1500 NE
SAMPLER'S INITIALS AH. 79 K9S
WELL/BORING LOCATION S-2
WELL/BORING DIAMETER (in) Z
ELEVATION OF TOP OF WELL CASING Howl(p . By
REFERENCED TO MEAN SEA LEVEL (MSL) FAMST
WATER-LEVEL MEASUREMENT ——

Total Depth (£%) 20 29

Depth to Groundwater (£t) 22
CALCULATIONS

Thickness of Groundvater (ft) X !

Well Volune (gallons) L.aH

Purge Volume (gallons) for five casing volumes 2.3y = \C
NUMBER OF SAMPLE BOTTLES AND TYPE COLLECTED See_field notebook

pB See _page 2

Conductance (umhos) See _page 2
Temperature (°C)

Ses naoe 2

COMMENTS:
° HNu PID Backaround= 0.2 ppm; Well borehole= ND ppm.
s

Date “:\ Lay ; Time

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

° See field notebook for decontamination procedure.

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



Page 2 of 2
: Well Yo. 5-71

Date Sl
i IT Project No. 3 1251.0.
an COE-HAFB
- ph Meter check against 7.00 buffer: Reading :7C7E>
| PURGING DATA:
s VOLUME ‘
TIME PURGED (GAL) TEMP (C°) pH SC (umHos/cm) COMMENTS
- 2 h) 4 }5(] CLCBL STk (4, 22 2 wum>™ i o le
lgc)( [S é' 7 / 5 - ' . "f__,,‘,,,;,,_. o
. . . JLU\J STl M2 cwer a2
50S 1 ($3 716 Y50 |
w T ) CLTRE, Sl GinT H2S ool sed L pme e
i {"""’/f Q {'(3(17 7’ ‘6 L‘{ %)7(/) SolAe (v ATER o
) . CLLI‘*'Z‘ Seilert T Hyd kel Samall Anide T,
<2 CB [6-0 119 f/%"f% o G , L
vt CleAR, SL6HT 15 2000, SMALL AmavTs
) ¢ 2 AD F GLASS
[S[b ‘O lsg ?w} qu ar &LAs B
. o : A 2 R T '
Reading after sample collection: (Ll Rz P\ﬁ.mtt, \\&Mé)
ot l 530 - { g. g 7 »)_S Yy LS00
_ 533 — tb-0 122 S0
1535~ (Lo 732 5 (0p
- 1559 - (6.0 1-2) g.00
s Additional Comments: awn' lloves wele OowaD FECR To Sammdlé dOLLLLT oM .
- fores a1 w Sotron [og ~ 2 mm Bobp Patocoime Jecd AAsamiToos

)
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IT Project No. 301251.02.07%

GROUNDWATER FIELD DATA SHEET
COE-HOLLOMAN AIR FORCE BASE

WASTEWATER TREATMENT LAGOONS

Parameter Description

e —
——

Value

SAMPLE CONTRCL NUMBER

PATE SAMPLED
TIME
SAMPLER'S INITIALS

WELL/BORING LOCATION
WELL/BORING DIAMETER (im)

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

WATER-LEVEL MEASUREMENT

Total Depth (£t)
Dapth to Groundwater (ft)

CALCULATIONS

Thickness of Groundwater (ft)
Well Volume (gallons)

Purge Volume (galloms) for five casing volumes

NUMBER OF SAMPLE BOTTLES AND TYPE COLLECTED

pd
Conductancs (umhos)
Temparature (°C)

COMMENTS :

Mw-02019]

—0l169]

3¢ (L

AH,T5 X5

Mw =L

e

4039, %9

FAMSL,

176

177

i) 94

Q.45

12 5% & a»

See field notebook

See pace 2

See nace 2

Sea naoce 2

° HNu PID Background= Q.2 ppm; Well borehole= 0.4 ppm.

Date Sl ; Time (159

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

° See field notebook for decontamination procedure.

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

) ’ Jp /’. B \ ‘
vy Qi Somple alsy ol whd st Ao wrl e conabipes [ 2xopt e A PR by
‘ C{\,E (ID5 (‘;'4‘»‘.‘)10\5‘”)' U TN w’,v\“)l’]

. Vot e s QNJJ !‘f,\*}(d/_ L\rs% L -0201N M\w\ V] Cj(ym)\J,S.



Page 2 of 2 _

Well No. M- -
Date _Ci1 gy

IT Project No. ZCLI5L1.0
: ) COE-HAFB
ph Meter check against 7.00 buffer: Reading ? )
- PURGING DATA:
VOLUME
TIME PURGED (GAL) TEMP (C°) pH SC (umHos/cm) COMMENTS
(650 i 1S5 7.31 4230 TV
e 1Y i55 136 4235 L
el 2 150 730 “AR0 CUBAZ, STt HpS vl ot e
iv?()? 2 % [; (= : ”D‘:/’ 4G CCU‘\C, Sceree H;\ R N A A
- > o 15 ¢ 7 2% d 23 GLLAR, sion T HyS oot e e
EIEEEE T | / |
. i VLAZ, STt > et SN
A 43 150 128 W4AD : ’
i ’ , . _) R . R :
Reading after sample collection: (Ll Rg‘)hu\_tb \\QuL\.LMvﬁf)
e 1 749 - 155 2 24 Yiso
‘ 13> - (60 323 Yy we
19 - 150 1. 23 e

—

Additional Comments: vrw Gloses wwege Desvid Frwl o Swmpie GoLidLton

™ R o 2\ ['ﬂh,/‘,(?‘; ;‘eq] g«-‘wnﬁiu)
Core SAT N Solulion) 62 A~ A mund I
b wedg COOENED-
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IT Project No. 301251.02.C7%

GROUNDWATER FIELD DATA SHEET
COE-HOLLOMAN AIR FORCE BASE

WASTEWATER TREATMENT LAGOONS

Page | -

Parameter Description

Value

SAMPLE CONTROL NUMBER MJ- 53019
DATE SAMPLED Ll o)
TIME \3 3 L1
SAMPLER'S INITIALS AH 15 K5
WELL/BORING LOCATION MW - D
WELL/BORING DIAMETER (in) )
ELEVATION OF TOP OF WELL CASING 4o - 3L
REFERENCED TO MEAN SEA LEVEL (MSL) FAMSL
WATER-LEVEL MEASUREMENT ——

Total Depth (ft) .12

Depth to Groundwater (£2) @\
CALCULATIONS

Thickness of Groundwater (f£t) 3,56?

Well Volume (gallons) (.24

Purge Volume (gallons) for five casing volumes Hi. 21 = B2
NUMBER OF SAMPLE BOTTLES AND TYPE COLLECTED See field notebook

pi See _page 2

Conductance (umhos) ‘See pgoe 2

Temperature (°C) See page 2
COMMENTS : _
° HNu PID Background= (. > ppm; Well borehole= \U)ppm.

Date \\\WM\4} ; Time A%

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

° See field notebook for decontamination procedure.

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



Page 2 of 2

Well No. Mw=~3
Date _(iliof1y
IT Project No. ICLJ5L.0
COE-HAFB
ph Meter check against 7.00 buffer: Reading 3 ol
PURGING DATA:
VOLRME
TIME PURGED (GAL) TEMP (C°) pH  SC (umHos/cm) COMMENTS
(154 5 ib o 1cq qeo SalHTly Oee o /. au e e
[ 2o IC (60 L SPah Veby ey Cie g Soes el
1324 |5 {65 -1 qQro0 JERY S TO] Oy, it e e
L34 ;e 165 712 A 200 very ity Loty NEET Ll
Z . Virpel AN el 2l cete
131 po 165 70% G100 Sl B8 Ll T
s 2 Teee CleA € e S o8 ook

Reading after sample collection: (L{ Rg‘)\\(‘_c\;t[, R&Mé)

1352 —
1340 —_
13453 -

1376

Additional Comments:

1.0
b5

d2008”

.07

-7 oM Q200
[}0 3¢3 G100
(1o 3.0? §aoe

I — . Y, S Y ’_’ v
Wons Gigurs wede  Comnid 1@ To Snaafie (OecEL[y
’ 5 - n 5 . -
Worhy AT N son Lion fol ~~ k men. bllole EctelivG e
fal

JACAMZTEES .



GROUNDWATER FIELD DATA SHEET
COE-HOLLOMAN AIR FORCE BASE

IT Project No. 301251.02.LF WASTEWATER TREATMENT LAGOONS
Parameter Description Value

SAMPLE CONTROL NUMBER MW -0 0] A
DATE SAMPLED ou’!fﬂ
TIMB H f)O '\1 :
SAMPLER'S INITIALS AH TS5 KOS
WELL/BORING LQCATION My =4
WELL/BORING DIAMETER (in) L
ELEVATION QOF TCP OF WELL CASING Ho2e. 30
REFERENCED TO MEAN SEA LEVEL (MSL) FAMSL
WATER-LEVEL MEASUREMENT -

Total Depth (ft) \1.1¢

Depth to Groundwater (ft) NEYA
CALCULATIONS

Thickness of Groundwater (ft) . 2. Hb

Well Volume (gallons) -0

Purge Volume (gallons) for five casing volumes Ho. x5 = i
NUMBER OF SAMPLE BOTTLES AND TYPE COLLECTED See _field notebook

pH _ See page 2

Conductance (umhos) See_page 2

Temperature (°C) See nace 2.
COMMENTS :

° HNu PID Background== 0.2 ppm; Well borehole= (. ppm.
Date |‘,553| ; Time {4 4

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

° See field notebook for decontamination procedure.

(1) Coliform Bacteria sample collection time = _ N A .
Tone boc ¢i,~pb~¢a£t Ancertade o Coll ax 1230, [TD= A 1200 A

QP Sompie [excert fiv Tot] P(\§ dop caleckd (Tv= cmw- ouom.)

= Sawpll cellochon ovdey  pAw- Y, M-t + Ql‘Aw~ Hp’;,‘g', ma/.m vs Al h
Swy

onabehl Rlled pede Fo swidehing St New vather o iy fo oo
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Page 2 or 2
Well No. My -4
Date Q}|79}1

] IT Project No. ZC1251.0.
o . COE-HAFB
- ph Meter check against 7.00 buffer: Reading Y
i PURGING DATA:
VOLQME |
" TIME PURGED (GAL) TEMP (C°) pH  SC (umHos/cm) COMMENTS
o4t } T 726 o) QuAd, S Tve Ty L e
éu’)fc’vg,‘»‘,“ ‘ot '
< A, 200
156/;* [ I_‘ (<. ?'00 CLBAY AT vl P 0, S et s
- L 1100
ic5t Al (53 765 a Clerp §nlniity> vt
v /z b (55 7 & <1 ;20() QORP i Hys
ot 3 5 o 6-9d q seo CLer) ~itowg ths 2o
it Lt l (52 L. 120 QAL STl 4,5 coe g
“ighln ’ ) ‘\ ‘ . - )
Reading after sample collection: (H Ra\)\\ca\,tb \\Q»RA.M\Vﬁf)
el — 155 203 4 o

4y - 140 1.02 o5 11,506
tuy - (35 204 M‘s'% 1%
(s - 5.0 1.3 12, 00
Additional COMMENS: pgu Gissts well Dewnid 1ok To Sawdil QoLLdleom.

B 9T w0 Sobulion for ~ 0 md BIRE fuibonG Fiutd
i (beameTeds,




i

HE

g

GROUNDWATER FIELD DATA SHEET
COE-HOLLOMAN AIR FORCE BRASE

IT Project No. 301251.02.7 % WASTEWATER TREATMENT LAGOONS
Parameter Description Value

SAMPLE CONTROL NUMBER MW -09¢ 14 \
DATE SAMPLED OMQAN
TIME A0 L
SAMPLER'S INITIALS W T5 <5
WELL/BORING LOCATION ' MW -5
WELL/BORING DIAMETER (in) qm
ELEVATION OF TOP OF WELL CASING Ho349. 30
REFERENCED TO MEAN SEA LEVEL (MSL) FAMSL
WATER-LEVEL MEASUREMENT ——

Total Depth (ft) 13,33

Depth to Groundwater (ft) L,]+
CALCULATIONS

Thickness of Groundwater (ft) ' 1290

Well Volume (gallons) 4. BT

Purge Volume (gallons) for five casing volumes Hi. A% > 4
NUMBER OF SAMPLE BOTTLES AND TYPE COLLECTED See field notebook

pR See_page 2

Conductance (umhos)

See nzoe 2
Temperature (°C)

See paoe 2

COMMENTS :
° HNu PID Background= . Dppm; Well borehole= ©-5ppm.
Date \}ng\m ; Time 122 <

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

° See field notebook for decontamination procedure.

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



W

Page 2 or 2

Well No. pmwy -G

Date e/ /i

IT Project No. Ci23L.u.

COE-HAFB
ph Meter check against 7.00 buffer: Reading o
PURGING DATA:
VOLOME
TIME PURGED (GAL) TEMP (C°) fﬁ; SC (umHos/cm) COMETS
c:‘

- 5] d A Z ,’(, 3 5
Ry = A s o Lo
7 ) [ ~ .

T ST el

2902 C 2 /4 @ ¢ 1Y Qe GuipeToy Cwid,
00]0‘7( < IR & 19 (4 cCe Serwir Ty tdty

0% 2o 16 0 6 H <560

NI Sobely oDy I

00“} 7 6 /Lf- 75 é’ %5 ngi\O vily GG Tly A=y, E e ol e
OQJ\Z v .L [g 0 G‘ZL( C{}LO veRy O CoTey Dy N T

Reading after sample collection: (H ) \x\‘ 3 'v_t?_, NC-‘u'- UU@’)

0433 - 1S 0 L% q,%:*o
CG39 - S0 6,33 Ll
co( - _ 5.0 €. 13 leec?
pay _ S0 A3 (6000

Additional Comments:

I~

pos Gous wele Pow @ Blo2e Smewdes wPC oL CTEP

B A

i S
Coci, weve Tabew g1 [p5eS GAT /n Sdolscn ﬂ” R N



GROUNDWATER FIELD DATA SHEET
COE-HOLLOMAN ATR FORCE BASE

Pace

[

IT Project No. 301251.02.07F WASTEWATER TREATMENT LAGOONS
Parameter Description Talue

SAMPLE CONTROL NUMBER MW-a6019 |
DATE SAMPLED 191
TIME CQLg L
SAMPLER'S INITIALS ML T5 K5
WELL/BORING LOCATION Myl =0
WELL/BORING DIAMETER (inm) Lt
ELEVATION OF TOP OF WELL CASING 403,21
REFERENCED TO MEAN SEA LEVEL (MSL) FAMST
WATER-LEVEL MEASUREMENT ———=

Total Depth (ft) 12,171

Depth to Groundwater (ft) ¢ 05
CALCULATIONS

Thickness of Groundwater (ft) V.1

Well Volume (gallons) :4 o>
Purge Volume (galloms) for five casing volumes AU = 39

NUMBER OF SAMPLE BOTTLES AND TYPE COLLECTED See field notebook
pH See _page 2
Conductance (umhos) See page 2
Temperature (°C) See page 2

COMMENTS :

° HNu PID Background= V9N ppm; Well borehole= 3.5 ppm.
Date m»]!g, ; Time '|ﬂlgz

° See field notebook for equipment type and calibration data; equipment

calibrated at begimning and end of each field day.
° See field notebook for decontamination procedure.

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



Page 2 of 2
Well No. Mui =4
Date (V479

B IT Project No. 0L 5L.4
COE-HAFB
T e ph Meter check against 7.00 buffer: Reading dul A
PURGING DATA:
VOLLDME
a TIME PURGED (GAL) TEMP (C°) pH  SC (umHos/cm) COMMENTS
csr G [47°¢ 1A Mg%fo Scutly Ger oy w0
o p%0 |~ (45 }-06 39 60 VERY ST iy M g
0635 | 4.0 7.1 33090 Querts no apd o8 G
30 N 1$-C . 9% 4 0.040 [uerl NE Clop ol dote &
» ~ — -
- , 3,449 :
0535 0 1SS 6-9c A Cusg, N7 T0E 05 Coced
" poC 16eTLy Cieoly, ™e el G Sl
o %L 5.0 (.99 39.000 SLIGUTLY Y o
o3 44 1 ag  BTES
2

Reading after sample collection: (H Ra \)\\7.1.\;& P\@u,\M&)

o — %5 %3 Lo.i¥0
O‘ﬂ‘)ol — [Q,S b %6 4o 4cC
o0 — (%0 6% “o. 1%
95 - .0 b5y oW

Additional Comments: wew (icv webl OonNe) Pege To SamPLe el ofon .

bobs oat v SoTon FoR s B botite fupo Prramaters wde
Pl €050,




5

il

it

A

IT Project No. 301251.02.. %

Page | 2

GROUNDWATER FIELD DATA SHEET
COE-HOLLOMAN AIR FORCE BASE

WASTEWATER TREATMENT LAGOONS

Parameter Description

Vaiue

SAMPLE CONTROL NUMBER My -ploial
DATE SAMPLED ciusal
TIME e (L
SAMPLER'S INITIALS AH, TS5 xS
WELL/BORING LOCATION Mw =T
WELL/BORING DIAMETER (in) P
ELEVATION OF TOP OF WELL CASING 4037, 4%
REFERENCED TO MEAN SEA LEVEL (MSL) FAMSL
WATER-LEVEL MEASUREMENT ——

Total Depth (ft) 1.¢3

Depth to Groundwater (ft) 2T, mrn =l SIS

sl

CALCULATIONS

Thickness of Groundvater (ft) IR

Well Volume (gallons) 1. 734

Purge Volume (galloms) for five casing volumes

NUMBER OF SAMPLE BOTTLES AND TYPE COLLECTZD

1-
Conductance (ymhos)
Temperature (°C)

COMMENTS : :

DR = BA

See _field notebook

See page 2

Seg _pace 2

See paoe 2

° HNu PID Background=Q,} ppm; Well borehole= (}.4 ppm.
Date '\S}ASC\} ; Time _1242

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

° See field notebook for decontamination procedure.

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



ph Meter check against 7.00 buffer: Reading ] DA

PURGING DATA:

VOLUME
TIME PURGED (GAL) TEMP (C°)

jo4 G 6-0

a2 6.9
03 b 1% 160
i0 24 [6:0
036 DY (65
eu 2@ b0
ooy 2% 65

Reading after sample collection:

1S5k — (60
1c5% - 160
e - (¢.0

Additional Comments: New Gloyw wwele on8D ﬁbg&‘; Sapmpel

N

Page 2 of 2
Well No. MW -}

Date _Ci{A|

IT Project No. IC1251.0%
COE-HAFB

’ o

pH SC (umHos/cm)

Lso 69w
690 kS
LAl G0
659 (.o
La3 e
659 ALO

651 o

COMMENTS
STy e o pe
SCeHTly  Ceenyson

X7y C{.fu]\/' S

‘ﬁu&;dft)/' dwu;,,'y/, SUGHT e T e

- ; oL
By et TLf Jouly D eive,

L A VA S
VLV—‘/ ‘Jt.'(.uv:U*“U’b’Cf/. AL

V&f{ Q((;dﬂ/ Clei - y T A LT

NS 1oLl

CLeA?, Sitlmt T Cum - 200k

NG U wr

-

(‘l Ropliote Reid u\q)

L9 Exco
LGS0
6-5F 6500

6.59  bSCC

1oL fion Pedan

Cosrs oAl in Sololon Bkl ety bAmeTerS wedd cesined (- A V>



GROUNDWATER FIELD DATA SHEET
COE-HOLLOMAN AIR FORCE BASE

IT Project No. 301251.02.0F WASTEWATER TREATMENT LAGOONS
Parageter Description Value

SAMPLE CONTROL NUMBER My - 00140
DATE SAMPLED 011691
TIME 1215 L
SAMPLER'S INITIALS AH. 75 S
WELL/BORING LOCATION dA I — D
WELL/BORING DIAMETER (im) [y
ELEVATION OF TOP OF WELL CASING Ho40.5C
REFERENCED TO MEAN SEA LEVEL (MSL) FAMSL
WATER-LEVEL MEASUREMENT o=

Total Depth (£%) (2. 75

Depth to Groundwater (ft) 5.35
CALCULATIONS

Thickness of Groundwater (ft) {1.40

Well Volume (gallons) %07

Purge Volume (galloms) for five casing volumes 40.25 — di
NUMBER OF SAMPLE BOTTLES AND TYPE COLLECTED See field notebook

pH See page 2

Conductance (uymhos) See _pace 2

Teaperature (°C) See nage 2.

COMMENTS :

° HNu PID Background= (“Ii ppm; Well borehole= C.‘_‘l ppm.
Date ; Time T8

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

° See field notebook for decontamination procedure.

(1) Coliform Bacteria sample collection time = N é . )
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Page 2 or 2
Well No. ) yy=%4

Date (1140

IT Project No. :CL251.02

COE-HAFB
ph Meter check against 7.00 buffer: Reading ,7 4
PURGING DATA:
VOLOME
TIME PURGED (GAL) TEMP (C°) pH  SC (umHos/cm) COMMENTS
[51 G 6.5 £9a3 9300 Qenl

10300
T ST) (1o 65 1R8O0

'

& L

Sx 24 1.0 ¢4 940 (Leas, NC el oo
1se  AC 16.5 6.qr oo STy Clowy  nm el e
(2ec A6 [1.C L.-9% G.5¢00 VEEy Seitml Ll

Og. cyLo

CeAR ne be@i? 0

-

~ QLEAL, Ve Tped of

(20 ‘{ 1" ( 110 b.9¢ {0 000 ¢ [ML‘: W LR £ coled

Reading after sample collection: (L{ Rg-‘)\,,‘_u-tj, P\Q;@Uﬂ\)@s)

1233~ |10 b-53 (000
12259 - S Y496

Additional Comments: wneow Gloves wELE Oowngd fzwf Ty SAMPLE 200 e Tio0
&i/;b 5&? (N ggLuLN\J ~~ ,2 M~ Ze(p@é Z&C:&‘)«N‘ ‘

G el talame S
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IT Project No. 301251.02.0 %

GROUNDWATER FIELD DATA SHEET
COE-HOLLOMAN AIR FORCE BASE

WASTEWATER TREATMENT LAGOONS

Page | ~7 2

Parameter Description

——

[N
vaLue

SAMPLE CONTROL NUMBER

DATE SAMPLED
TIME
SAMPLER'S INITIALS

WELL/BORING LOCATION
WELL/BCRING DIAMETER (in)

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

WATER-LEVEL MEASUREMENT

Total Depth (£t)
Depth to Groundwater (£t)

CALCULATIONS

Thickness of Groundvater (ft)
Well Volume (gallons)

Purge Volume (galloms) for five casing volumes

NUMBER OF SAMPLE BOTTLES AND TYPE COLLECTED

pH
Conductance (unhos)
Tempazature (°C)

COMMENTS :

§-0

19l

O"'7"’.1‘

0945 rews g% 1

AH. TS5 kS

Q-

L'

2

Yoxd 4o

FAMST

14, 35

64 Q:"'

D

5}
0.

5

o.

o =

See field notebook

See pacse 2

See pace 2

See page 2

° HNu PID Background= 0.2 ppm; Well borehole= (.7 ppm.

Date,“:”gl ; Time {A40Q

° See field notebook for equipment

calibrated at beginning and end of each field day.

° See field notebook for decontamination procedure.

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

type and calibration data; equipmen:



ph Meter check against 7.00 buffer:

PURGING DATA:

VOLUME
TIME PURGED (GAL) TREMP (C°)

2a21 '| 14.%
£232 7 (5.5
6a3% A (5-¢
cga M (55
DY) 5 5.0

Reading ).
pH  SC (umHos/cm)
32 ey
322 3one
7 1R oo
126  Soado
rap  d00k

(2

Page 2 orf 2
Well No. S-4

Date 411791

IT Project No. CL231.0

COE-HAFB

COMMENTS

YAl
Al e SO0

el w000
e’ ~e ol
/

Sty Gousy N 2E

sy Losly N (00l

Reading after sample collection: (L{ Ra?\\ :L\;tz_, P\&"\L\,u\}(%)

0981 - (5.0

oagt ~ 6.4
°14q - 50
{o0x - 15.0

Zr4 3000
a0 3o0.5°
1.7 3ot
g PO

Additional Comments: rew Qiovwo el Qonne) ProR To Seamlic Colcec?, 0™

Qs sht n satofonl oo e Dmws BOARE Lotk Lo

ReAmeTe



A

Sy

sod

whie

E ]

Eatl

U

el

m . CoE B3OS\ 02 OF

b Rap 1o |
WATER LEVEL INDICATOR CALIBRATION - AF,
EQUIPMENT NUMBER /N 00T 20
EQUIPMENT NAME 2RS Texrlgce @rope.
oate_thlld)  Time= 1515 oaTe LAST cALIBRATED 1 1Wia)
CALIBRATION PERIOD __Post Qeld  (ae  Calibeation _
& /88 S [ em = [ er = [ en ~ =
Ve [ so Elag /) &[] & [ )] & [sC
Se /85 [ s /&))s/ss/]] ¢ /58] 5 /&
sij%d [ § s §)8]) 5]
g | S& 3§ [ o¢# § [ o& § /o
0 NA
50| Bu| | tos 208 308 405
lox| 449 110 210 310 410
15.00| 14.49 1S 218 318 415
20.90 19.44 120 220 320 420
2500 2449 | | 128 225 328 a25s
30.00| 2444 130 230 330 430
35 00|34 49 138 238 338 438
40.00 3.9 140 240 340 440
4300 |44 99 149 248 345 445
5010} 44.99 150 250 350 450
58 |— 158 258 385 485
60 | — 260 360 460
65 | — 265 368 465
70 | — 270 370 470
78 | — 278 378 475
80 | wo. | 280 380 480
85 189 288 385 485
90 190 290 390 490
95 198 298 398 495
100 200 300 400 500
NOTE: ACCEPTANCE IS £ 0.1 FEET P
Coliviatid b sp P SIGNED Q L :{3%@‘




APPENDIX C
SAMPLE CHAIN-OF-CUSTODY DOCUMENTATION



SN TR SR TR T S T S T A T A T D R R T

INTER NAL
m TECHNOLOGY R/A ControlNo. 208130

CORPORATION Rﬁ UEST FOR ANALYSIS C/C Control No. | 5 3065
PROJECT NAME CUE-Nelloncaw. Alillatm  DATE SAMPLES SHIPPED
PROJECT NUMBER B30/2577.02.07 LAB DESTINATION
PROFIT CENTER NUMBER ﬁ:ﬁ' - LABORATORY CONTACT .
PROJECT MANAGER ' SEND LAB REPORT TO - .
BILLTO | . A A s
' 4 20 | . . ‘
M@ME__ DATE REPORT REQUIRED
PURCHASE ORDER NO. — . PROJECTCONTACT . .
PROJECT CON‘I‘AC'r PHONE ﬁb.

uih‘

Muwnwin

Sample No. Sample Type Sample Volume Preservative

mmmmmd__ . Ha SO
HAlDs

/ 4

\lul““m S-020)91 250 mJ A
8.02019) AR 2 ¢
14
\ [ \
LANT L INE- —

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

submitted to &
Normal L Rush (Subject to rush surcharge.) { ‘L " N Pvdoel Specific _
POSSIBLE HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contlin hig A subial;ica.) . .
Non-hazard Flammable Skin Irritant Highly ‘lbili ; :. Olhor(
SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab wil! charge for packing, shipping, archive and disposal.) ¢ pecitv

(Indicate number of months.)

Return to Client _ Disposal by Lab >_( Archive

FOR LAB USE ONLY .
Received bé%/\ | 7AS Date/Time | =1 2-F! oqoC .C.J.:

WHITE - Original, to accompany samples | VN A é\? SCK 4' 126A-10.85




'S D T N T T T R D T A S RN SN TN SRR SN SN SN SNNNE SN SN NN SN SN SN S SN SN SR S SN N

Eﬂ fEcinctody™ * ol USTODY RECORD A Canvt o, 203120
CORPORAT!ON B 70 ol C/C Control No. 1 5 8 0 6 5
PROJECT NAME/NUMBER COE-HAFB/301251,02, °71 : retdn o LAB DESTINATION 1’21@ %Vihk
SAMPLE TEAM MEMBERS A. Houska/J. Saavedra/ g B caRRIERWAYBILL NG, m %‘ No. 4133021344|
Sample Sample Dm.ndvflmo ' Sample icon;nl € L £

Dieposel

S-020141 3-9 Olledy 1500
[ L1500 | | |8 i
| 71500

Number | _ Location and Description Cou.e.d - ,J"" ",# . Type J;_ '
[Mw-0%0j4 Monitor well no. Mw-% louedly 13%0; Bm\mdiat& A&&Gléﬁ A
ol | lom 3P1EG da

. 1220 {mber Gl 1 o,

o o
' o Y
G>
s . <
IR Sy
a2 9
o i
2oy~ g2

he ~
e, ”.)4
2

v " v [T R A [
A e

Special Instructions: Contza

Possible Sample Hazards: Biol ogical
-

SIGNATURES: (Name, Company, Date and Time)

1. Relinquished By: &Mﬂ@ﬂm#&m__, 3. Relinquished By:

Received By: _. )Xﬂé/"‘\ A5 -1 7~F¢ 0990 Received by:

2. Relinquished By: 4. Relinquished By: ’- w i

Received By: : Received By:

IToR AFSEh

WHITE - To accompany samples (3
YELLOW - Field copy (Wia}



0§ § 3 & % E & 4 ¢ & ¥ % % B ¥ F % b % % % & v i 4 F F or 3 oto3 F
INTERNATIONAL " R/A Control No. 20313 |
TECHNOLOGY : gl 4 ontrol No.

m TECHNOLOGY H-iAm_-’bF-cusroov RECORD

' Kra C/C Control No. 158066
3 4 .
PROJECT NAME/NUMBER COE-HAFB/301251.02.07 W7, LAB DESTINATION TTAS-Knoxville
,;‘r ™ Q’ .'.)':
SAMPLE TEAM MEMBERS A/ Houska/J. Saavedfa/R: jsiiiat | CARRIER/WAYBILL NO. ml @Eeﬂs No. 45'501]3_311__
. F AN
Sample Sampie Date and Time Sample ’conhomr 5 § éo_uxiononm Disposal
Number _Location and Description Collected . Typa - £ Type il ¥ - | . Record No.
. e O KMC. )
My-07¢4! Moriitor Well No. Mw-] 011691. 10% . Gromﬂwater.nlwr Clags" t i}
. 020 ‘- « 1 POSEE &
J ) B . r . g 0 S' 5 K;
3 1030 I pd "3 RN
/ 4 Y _; 1020 ~ PR FE I S
“ 2 P b " S
m-?jom Mw-¢ oucql 1215 ol Gl 12 2
s | . cpe i as %3
._1215 | Oobier Glaes|is -
V/ v.wel| v lcek | . v
M L"\l( - = . P

Special Instructions; Contact project manager immediately if samples arrive daindged 6:‘ y is broken.

Possible Sample HazardsBiological

SIGNATURES: (Name, Company, Date and Time)

1. Relinquished By: @Myﬂmw— 3. Relinquished By:
Received By: JX lvfsS )-17-91 O9p) Received by:
2. Relinquished By: 4. Relinquished By: -
Received By: Received By:
VA AFSE A
WHITE - To accompany samples ::':

YELLOW - Field copy

c



R NS N T T U DT T D T S B SN SN S ; ST
INTERNATIONAL
m TECHNOLOGY R/AControlNo. 208131
REQUEST FOR ANALYSIS
CORPORATION qu A CIC Control No. _ 15806 (&
PROJECT NAME COE - Abtlomen Alilunss OxE sawpLES sHIPPED afle/ 9.
PROJECT NUMBER T/l EY OROT . __* LAB DESTINATION m

PROFIT CENTER NUMBER _J§74~ . LABORATORY CONTACT .

PROJECT MANAGER SEND LAB REPORT TO : ,

BILL TO ) sz % . P
‘Yo e TR

a&%af.w,ﬁth_ DATE REPORT REQUlRED i

PURCHASE ORDER NO. ———— PROJECT CON’O\CT S r g A
PROJECT cONfAc‘! PHONE ND; £
o ofg ; - i— ;
Sample No. Sample Type Sample Volume _ Preservalive _ Reduesied Testig Progrdin 5 sﬁgu IMrwﬂbm
. r. ’ p
M- 070191 \MhaveauiaZes) | -
l ]
g
V oz
i o
«
| MW-0%014l 7
- Jx ."' —
\ J/ i
J.AbT L lNE N J :
; ] :
s , @
TURNAROUND TIME REQUIRED:  (Rush must be approved by the Laboratory Project Manager.) QC LEVEL:  (Levels land prdocl sbaclﬂc roqulrements must be
submitted to |
Normal k Rush (Subject to rush surcharge.) I L ] -' Pr*él Specific _____
POSSIBLE HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contain high®n ';f e substancés.) .
3 ' ) LE ",‘P‘ ' *
Non-hazard Flammable Skin Irritant Highty Tox® . . Other W
) ! (Ple pecify)
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.)
—— > e
FOR LAB USE ONLY N X
Received by T~AS Date/Time =12 -9( o {00 ::

WHITE - Original, to accompany samples |T M P\ 4_:?- 5564 126A-10-85



§ 3 & ¥ £ ¥ & 3 0t 3 & & F 3 ¥ % 4 ¥ & % & ¥ o oo ¥ ¢33y %o

m %‘%%ﬁ?&%%t#hl‘ - . R/A Control No. 208132
CORPORATION CHA'F.Q'FTFUSTODY RECORD C/C Control No. 1 5 8 0 7 2
PROJECT NAME/NUMBER CUE-HAFB/301251.02.07 7 7™ | ap pesTiNATION TTRS-Keoxville
SAMPLE TEAM MEMBERs A:_Houska/J. Saavedra/K. Sk iblde m,_ CARRIERWAYBILL NO, Federal Express NO. 43%02)34y|
Sample Sample Date and Time Bample ” :dmhomr ft C;ilononw Diepossl
Number Lpcation and Description _Collected Type v la . oM ,
MW-010{) | Monitor well no. Mw-| 0115 0990 _ froundvatst
. 0900
. 0400 i
\ v ) 0400 .
m-o.‘)o\w MW-5 011691, 0420 L
; 040
;0420
v v 0420

Special Instructions: Ganta

Possible Sample Hazards: Biolagical

SIGNATURES: (Name, Company, Date and Time)

1. Relinquished By: Wﬂﬂl; [17%010) 3. Relinquished By:
Received By: ,)g — igAS (9790 0%00 Received by:

2. Relinquished By: 4. Relinquished By:
Received By: Received By: _
— <( .
WHITE - To accompany samples ' \ N A ‘ Aq 6 A— cc::

YELLOW - Fieid copy



NTER -
m 'II'EE%IEJ&.%%}#AL R/A Controt No. 2 0 8 1 3 2

CORPORATION RE“%ST FOR ANALYSIS CIC ConroiNo. 153072
PROJECT NAME COE - Mpllomae. AFBagbliE_  DATE SAMPLES SHIPPED 2//16/9/
PROJECT NUMBER J9/R265/).02.07 . LAB DESTINATION ‘ ;

PROFIT CENTER NUMBER _ 5 /5~ ,- X LABORATORY GONTACT.

PROJECT MANAGER w ' §  SENDLABREPDAT O
BILLTO T lsp . , # :

WM___ bATE nepo?n ﬁEQUlnED

E

qr)':‘A"l\gauruP_ R - -
. -

PURCHASE ORDER NO. p— . ProjecTcONtact . 33!
PROJECT chfAdr 5H0Nr:‘ ﬁb
Sample No. _ Sample Type Sample Volume o Pro:ommvi
Mw-olola| ; : . . :
| ( L LND s 7~ Wty .M, Na) § s
| i [ MrS0s | Phemaliis Ny Ly
\‘/ /'-/ - "‘_ ; i A ,
Mw- 05010 1% m [ Hz50, rexd . .- P
[ V. S Hnos T Metaks [ & -0IN, NOT s ]
1A H, S04 thlccs..j*‘ PO DR R
/ ~ 14 \ ' wet RV

o

— ui 2

v
o

TURNAROUND TIME REQUIRED:  (Rush must be approved by the Laboratory Project Manager.) QC LEVEL: (Levels It and Ill1 .-s';eciﬁc requirements must be
submitted to lab
Normat ‘)L. Rush (Subject to rush surcharge.) | ,_L " = Praject Specific
POSSIBLE HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contain high | N nces.)
L 7. 3H St 1 gk 2. *
Non-hazard Fl able Skin Irritant Highly Toxle ___ "1 = 7% 1 Other
(Plesse iy)
SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge tor packing, shipping, archive and disposal.)
Returnto Client Disposal by Lab x Archive (Indicate number of months.)
ya —

FOR LAB USE ONLY g 44\4\

Received by, y IvAS Date/Time _|{ =1 7=-21 O90 .

— (W4

WHITE - Original, to accompany samples q-‘ 126A-10-85
YEILIT OW - Einld cony lTMA Aq b%



S S T T T T R T B B LN N A T R I

P S

'S

| O 7 L 1 In "
. L) ~ v
B INTERNATIONAL x Ul ‘f R/A G 20%] 12,
: TECHNOLOGY ontrol No.
, CORPORATION CHAIN-OF-CUSTODY RECORD .
[ ' c/c ControiNo. 158050

PROJECT NAME/NUMBER _OOE-HAFB/301251.02.07 LAB DESTINATION ITAS-Cinc.

SAMPLE TEAM MEMBERS A. Houska/J.Saavedra/K. Schmidt CARRIER/WAYBILL NO. Federal Express No. 43%02{3%7] |
Sample ) Sample Date and Time Sample Container Condition on Receipt Disposal
Number Location and Description Collected Type Type (Name and Date) Recbrd No.

MW- 02091 Monitor well no. MW-) (]l\(;(“.7 [ 720 |Groundwater |Amber Glass w/Septa Cap
W-060,4) Mw-C_ [9]1791; 0%45

10401 S-4 WL 0945
Mw~ 04014 MW-Y  [0)1791; N30

My~ 1201 v MW-1 O\l')&lrll?’l)

A — e S

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

Possible Sample Hazards: _Biological

SIGNATURES: (Name, Company, Date and Time)

1. Relinquished 3. Relinquished By:

/ - . .
Received By % 7 P'//%b/ /, / % s/ /RO Received by:
2. Relinquished By: 4. Relinquished By:
Received By: Received By:

WHITE - To accompany samples
YELLOW - Field copy
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sz
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s
o
e
o
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s

. e s § s & i & 8 & @ & 1 & @ &

R o 0114

| m%&%‘fé@?" X‘ 0' l R/A ControlNo. 208113
ontro 0.

CORPORATION REQUEST FOR ANALYSIS G/C ControlNo. 15 R050

PLOJECT NAME = F DATE SAMPLES SHIPPED 4’/ | :1—/ 74
PROJECT NUMBER F/R5/. 02.07 LAB DESTINATION 17985— Cevies

PROFIT CENTER NUMBER 3445~ LABORATORY CONTACT A’é{cég Contes
PROJECT MANAGER M} SEND LAB REPORT TO Md
BILL TO LZ'_@S,Q L7 A5
220/ Qalial dov NE, Suile 700
Wﬁzﬁ_ DATE REPORT REQUIRED ié/.f/?

A '/
PURCHASE ORDERNO. _ 7/ =//3 PROJECT CONTACT Mg e
' PROJECT CONTACT PHONE NO. _(5285) X462~ 9800
Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions

Rw-020\4 ! Mﬁk 250 mef J%_ Ly FUX-L£PA Merrod # 94, | A
JMW-0(,019) -

{?\*S‘Mow
Mw-04 0191

FIRILY

Mw-"312019 Vo

Lest Line—T—

TURNAROUND TIME REQUIRED:  (Rush must be approved by the Laboratory Project Manager.) QC LEVEL:  (Levels Il and Ill subject to surcharge; project-specific requirements must be

submitted to lab before beginning work.)
Normal & Rush (Subject to rush surcharge.) l Zx " w Project Specitic
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 OtherW
(Plea pecity)
SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, shipping, archive and disposal.)
Return to Client Disposal by Lab L / Archive _. (Indicate number of months.) . /
2

7 V4
FOR LAB USE ONLY s W , .
Received by Date/Time
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Possible Sample Hazards:

SIGNATURES:

1. Relinquished By:

Received By:

2. Rolinquished By:;

Biological

m i%?%%%u CHAIN-OF-CUSTODY RECORD Aia Conio o, 22
C/C Controf No. 1 5 8 0 5 3
PROJECT NAME/NUMBER QQE-HAFb/301251,02,07 LAB DESTINATION __ITAS-Cinc
SAMPLE TEAM Memaenww CARRIER/WAYBILL NO. Federal Express No. 433021422},
Sample Sample Date and Time Sample Container ' Condition on Receipt Disposal
Number Location and Description Collected Type Type {Name and Date) Record No
Mw-0104} Monitor well no. Mw-( al191 3 CG44(0 |Groundwater|Amber Glass W/Septa Cap
MW-0504) M5 LON64L 092¢
Mw-07019) MW= JoVGAL, 1650
MW-0%oi | M- ¢ heqL 1215
-0k Mw-3 011641 1220 S R
Mw-11014) mMw-I10Ndal, oo 1 .
5= 00 S-2 [o1149Y; 10 WV R
List Ling —] T -
Speciat Instructions: tely if saMPLES arrive damaged or custody seal is broken.

(Name, Company, Date and Time)

3. Relinquished By:

Received by:

4. Relinquished By:

WIHTF  To accompany sampias

YELLOW - Fiaid copy

Received By:
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i, 8 4 8 1
N 'TINTERNATIONAL Xl "o ' "OL

TECHNOLOGY " RiAControiNo. 208114
EST R
CORPORATION REQUEST FOR ANALYSIS C/C Control No. l 5%05 ?}
PLOJECT NAME - CLE - Mooz AEH DATE SAMPLES SHIPPED P411Ys7
PROJECT NUMBER o157, 02.07 LAB DESTINATION 1773s - Cyne

PROFIT CENTER NUMBER __~2.5/45~ LABORATORY CONTACT W

PROJECT MANAGER <£&a4_z£&%e«/ SEND LAB REPORT TO ,éévga/

BILL TO /7 Q,d/ L7~ 20
LAbgutrgus NN F7/0f  DATE REPORT REQUIRED &2//5/9)

. PURCHASE ORDER NO. g/-//3 PROJECT CONTACT
3 - PROJECT CONTACT PHONE NO. _(S&S5) 203 -840
Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions

Mw- 01019} Ml_ﬁxm e/ L. AOX - * g, '
My - 050141 )
Mw-01 0141 f
Mw-04 0191
- 0>0191 v
Mw- 110191 | X290yl
% 5-020)0) Hy 250 mb \ \

———— LAST. | LINE

TURNAROUND TIME REQUIRED:  (Rush must be approved by the Laboratory Project Manager.) QC LEVEL:  (Levels Il and lil subject to surcharge; project-specific requirements must be

submitted to lab betore beginning work.)
Normal X Rush (Subject to rush surcharge.) I f g H n 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 &%ﬂ
(PleasdSpecity)
SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, shipping, archive and disposal.}

_ (Indicate number of months.)

Return to Client Disposal by Lab/% / Archive

/ /
FOR LAB USE ONLY .
Received W&_‘ Date/Time ,/],/7/]5/ // 2 J
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INTERNATIONAL
TECHNOLOG
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CHAIN-Oli-CUSTODY RECORD

Loy

PROJECT NAME/NUMBER COE-HAFB/301251.02.07
SAMPLE TEAM MEMBERs A. Houska/J. Saavedra/K. Schmidt

e

¢

E 5

R/A Control No. 20% l 7—-‘}

C/C Control No.

LAB DESTINATION ITAS-Knoxville
CARRIER/WAYBILL NO. Federal Express No. 43302 |4y 32

158064

Sample Sample Date and Time Sample Container Condition on Receipt Disposal
Number Location and Description Collected Type Type (Name and Date) Record No.
Mw-piiql Monitor well NO. Mw- Y 01119), 1120 _|Groundwater|Anber Glass ot Y13/an 0530
| f 01174 110 crE
I OU’M!; 1120 Amber Glass
% | 4 01171, 1130 CEE:
S-04C14 S-4 074l 045 (Iobatr Glopay |
| 0\ 1a] - 0% CPE
01179 o% b Glagy
\ 01179 049 CPE U
._,/ Lagh Ly n{;/.]——-\—— —

Special InstructionsContact project manager immediately if samples arrive damaged or custody seal is broken.

Possible Sample Hazards:

SIGNATURES:

Biological

(Name, Company, Date and Time)

1. Relinquished By: OA‘/\W\ HI\/)LJ\ It Nqu 1620

RecewedBy//I/M\/CW/l —TP\‘“’) \/\'-Z/Q\ Q520

2. Relinquished By:

Received By:

WHITE - To accompany samples
YELLOW - Field copy

3. Relinquished By:

4. Relinquished By:

Received By:

Received by:

TR 43590

€80
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INTERNATIONAL
TECHNOLOGY
CORPORATION

PROJECT NAME
PROJECT NUMBER

TS T T R T |

REQUI%ST FOR ANALYSIS

COE- Nollormas AFA

DATE SAMPLES SHIPPED

S0/ 85/.02.07

LAB DESTINATION

PROFIT CENTER NUMBER _ #8678~

LABORATORY CONTACT

PROJECT MANAGER
BILLTO

4T Cosp
Qlbugucspue, a1 £7/08

SEND LAB REPORT TO

7o0
DATE REPORT REQUIRED

[

PURCHASE ORDER NO.

PROJECT CONTACT

PROJECT CONTACT PHONE NO. (S0S) 262 -2800

il
i
i
i
(L
i .
iew
R

Z

R/A Control No. 2 0 8 1 2 9
'C/C Control No. | S5B0(G ¢
2,/13/%

L7MS-~ Nnpn
g

(T-A848

o2/aa /s

Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions
Mw-040141 2Dl  N; HeS50y (100 x¥ y
- 24014 z v HAOs - Marms (Fe Mn, Na) | o
Mw - g4 0} 9 L HaSOy  |Phenolics
Mw- 0401 9] /L } et Chem (Phlonide, sul$ate)

S-mnAy 250_mJ s ot | TC xy

5-0404 A S, HNOy [T medads (Fy M No)

| S-04019 1A S50, [ Phomlies

S-04014 | / ) ~ [ Wet G {chiprids, sulbade)
Last Line oA

TURNAROUND TIME REQUIRED:

Normal _ D<

POSSIBLE HAZARD IDENTIFICATION:

Rush

Non-hazard
SAMPLE DISPOSAL:

Return to Client _ I

(Rush must be approved by the Laboratory Project Manager.)

{Subject to rush surcharge.)

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

Flammable

Skin Irritant

Archive _

QC LEVEL:

Highly Toxic

_. (Indicate number of months.)

(Levels It and Il subject to surcharge; project-specific requirements must be
submitted to lab before beginning work.)
X i

m Project Specific

Otheu@#ﬂﬁﬂ
(Pleas@Specity)

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

Disposal by Lab ‘L

FOH LAB USE ONLY

WHITE - Orniginal. to accompany samples

Received by/%ﬂg.,(lm [

o Date/Time _Z'jZQ_lj»j:":o
Tl AFTA

126A-10-85

81
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INTERNATIONAL
OLOGY

TECHNOLO
CORPORATION

aer oA
PROJECT NAME/NUMBER (OE-HAFB/301251.02.07

SAMPLE TEAM MEMBERS _A. Houska/J. Saavedra/K, Schmidt

CHAIN-PF—CUSTODY RECORD

o

R/A Control No.
C/C Control No

LAB DESTINATION _ITAS-Knoxville

20%12%

. 158067

CARRIER/WAYBILL NO.Federal Express No. 42202 (4232

2

Sample Sample Date and Time Sample Container Condition on Receipt Disposal
Number Location and Description Collected Type Type {Name and Date) Record No.
. O MG 1/13/A] 0% 0O
Mw-120]9]] Monitor well NO. MW -] ouqm} 1220 [Groundwater |Amber Glass | qoc. /%!
Mw- 1209 011740 | lcoe
F

w-13014] 011791 | |anber Glass

M - 1201 ) 01791, Ve

— [ asT LI

Special Instructions: Contact project manager immediately if Saﬂ@].es

Possible Sample Hazards: Biological

SIGNATURES:

1. Relinquished By:

Received By:

2. Relinquished By:

Received By:

arrive damaged or custody seal is broken

wikea X

2 TAS

{Name, Company, Date and Time)

0
1

b5

a/a 020

WHITE - To accompany samples
YELLOW - Field copy

3. Relinquished By:

Received by:

4. Relinquished By:

Received By:

TR 4354

180



INTERNATION
IT e 7Aool ne. 208128

CORPORATION REQUFST FOR ANALYS'S . C/C Control No. \ 5% H) (0“’

PROJECT NAME @5_—4/!,@«4/ AAL DATE SAMPLES SHIPPED o/ /1 :)/I/
PROJECT NUMBER 30/267.02.07 LAB DESTINATION LZZZ&@;

PROFIT CENTER NUMBER _357/5" LABORATORY CONTACT
PROJECT MANAGER SEND LAB REPORT TO (ﬂ

BILL TO ll_dﬁg LT~ ABK
W 7108 DATE REPORT REQUIRED al/aa/?

PURCHASE ORDER NO. —_— PROJECT CONTACT
' PROJECT CONTACT PHONE NO. (525) 2428820
Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions

Mw-12010 \hrndialt) | 250 il L K2 SO 70C x & '

mw-12019 >4 /MNO s 7 Meras (Fe Mn, Ne) :
Penslics

Mw-12019] 4 =y

- (201 ) / P4 of Chem (AL

— — Lagt )i —

TURNAROUND TIME REQUIRED:  (Rush must be approved by the Laboratory Project Manager.) QC LEVEL: (Levels It and lll subject to surcharge; project-specific requirements must be
submitted to lab before beginning work.)
Normal 2§ Rush | 7<

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

Other %al
(Pleas#Specity)

(Subject to rush surcharge.)

Non-hazard Flammable Skin lrritant Highly Toxic
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 : / 6/
Received bymm(___‘ Date /Time 1/ ! ) QY ; 0% 3()

WHITE - Oniginal, to accompany samples l “T A A [_\'Q ‘:ﬂ (>| (-/’] 126A-10-85

£en



SN TR T T SN R A A A S R D D D R S D TR R S S A A S R A T
209\2%
INTERNATIONAL  R/A Control No.~ 13207 TH I3 Z amy
m CNoRosy CHAIN-OF-CUSTODY RECORD ey

C/C Control No. 1 5 8 0 7 0

PROJECT NAME/NUMBER (COE-HAFB/301251.02,0Z— LABDESTINATION _ITAS-Knoxville

SAMPLE TEAM MEMBERS A, Houska/J.Saavedra/K—Schmidt——  CARRIER/WAYBILL NO. poderal Express—No. 4 2202/4232
Sample Sample Date and Time Sample Container Condition on Receipt Disposal
Number Location and Description Collected Type Type {Name and Date) Record No.

M 42019 Monitor Hell No. MW-3  loyGay. 17 W 4oou kMCi/Ig/0n ot P
Iw-02019] 011697, 1720 ) coE__

My -£204 0llGAl, 1730 |

MW-02019) V1011691120 pu—

m'%c'ﬂP mw-6 01174, 0%45 Qumben Glowy

W00\ 011791,0%45 (pE

Mw- 9 0] {7 011}0%“5 @M(ﬂayy

(v 0G4l \ R VA oA K T Y (pe

Special Instructions; Contact project manager immediately if samplos arrive damaged or custody seal is broken,

Possible Sample Hazards: _Biological

SIGNATURES: (Name, Company, Date and Time)

1. Relinquished By: 3. Relinquished By: ...

Received By: Received by:

2. Relinquished By:

4. Relinquished By:

Received By: ' Received By::

WHITE - To accompany samples ‘ _V N C\ [‘\::} quo\
YELLOW - Field copy

‘80



INTERNATIONAL
m TLCHNOLOGY R/AControiNo. 208127

CORPORATION REQU%ST FOR ANALYSIS 'C/C Control No. _15%0710
PROJECT NAME COE- MoHloman AEB - - DATE SAMPLES SHIPPED 24/13 /91
PROJECT NUMBER R/57.82.07 LAB DESTINATION LTHS - fnet,

PROFIT CENTER NUMBER __ 3575~ LABORATORY CONTACT Mdaf_%
PROJECT MANAGER M SEND LAB REPORT TO 1@&4#«/

BILL TO L rlea. | LT-A424)
230/ Galiel fve, NE, duts 700 o
%«ga@_m £7/0¥% DATE REPORT REQUIRED a:zé:z/q/

PURCHASE ORDER NO. — PROJECT CONTACT : _
PROJECT CONTACT PHONE NO. f_fzrlm - PPoo
Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions

[ thw- 250 ant Jre; taSOu 700 x 4 s

Mw- 03014l ) 4 HNOs Metok (Fe Ma,Na)  |ex 2iruchot udecZsd
Mw- 02019 W4 " H2S0u  |PAhenslics

Mw- 0201 9) /A 3 (ke J

MW- 001 4l 250t U, %0, Tol x Y

Mw-060| e ') WNOs  |T Motake (Fe, Mn Na)

Mw-060) 9| B  Ha90. | Phumglics

M - 06010 | 4 Wet by, (Shisude, sulfale

— Lagt Ling, —™—1—/ ———u—

TURNAROUND TIME REQUIRED:  (Rush must be approved by the Laboratory Project Manager.) QC LEVEL:  (Levels Il and |il subject to surcharge; project-specific requirements must be
submitted to lab before beginning work.)
1 A

Normal ,_><_ Rush (Subject to rush surcharge.) " m_____ Project Specific
POSSIBLE HAZARD IDENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contain high levets of hazardous substances.)
’ ’
Non-hazard Flammable Skin irritant - Highly Toxic ________ Othev%&‘i
(Pleas¥ Specity)
SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, shipping, archive and disposal!.)
Return to Client . Disposal by Lab QS R Archive (indicate number of months.)
B
FOR LAB USE ONLY
Received b Date/Time _/~/E~9/ 0830

i

WHITE - Original, to accompany samples l T N P\ l\q' LQO\O‘ 126A-10-86 ﬁ

NS} 1 £NVA - oo d



SEE TN SR ST S SR S S S SN S T A R ; § l
:( ) ) i ?
- - )
S e R/A Control No. 2 D% | 3
o ORATIoN CHAIN-OF-CUSTODY RECORD

(it Jua/a,&/‘/\/(gwfim o 7. g

C/C Control No.

158059

‘ / ;
PROJECT NAME/NUMBER (/& - /At sn e ﬂfi/ 2 /257 O3 .07 LABDESTINATION LLph A L hdiderte Jopt 4t Iy

SAMPLE TEAM MEMBERS //

- 4
/% CARRIERWAVYBILL NO. 7. e * ¢ |

L AG 4930212956

Sample Date and Time Sample Container Condition on Receipt Digposal
Number Collected Type Type (Name and Date) A
(Aww-020101 ILTE 1720 /&u»q ’(,izz'n‘ﬂm\'bﬁaiazﬁ-&' fa Litg '
QM- 0201 01169), 11%0 | Qeebia-l602
G- 02014 01164, 1720 (Pe
| QMw--07 019 QiLaLy 1720 %b&\ B lass
QMW= 02019 01 , : Cre
MW - 04 Mw-4 olf 3@ | - (b tano-t arple Cup
M- 00191 | 01131 #1230 SRS
| M- 040,14 | 0)11 9 L 1\ 30 Lee
QMw-049 0147 Dn; 20 O\/anm olasd
(M- 41y Vi \ 4 0} \w nfzo W LPE °

QZ 1’//7.11/{‘1 /:r,L AL L_/ALL

7
Special Instructions: Cﬁ%—/ﬁ x4 4/{ C1tZ iians fil/f e I/Lw/ 24 5 //(Laf_t Loarlal izl Lo /é“//f;f(

Possible Sample Hazards: ,(M £ ?JJ'L[

SIGNATURES: (Name, Company, Date and Time) v
1. Relinquished By:mm%ﬂﬂﬂlﬁ_%ﬂ— 3. Relinquished By:
Received By: Received by:

2. Relinquished By: 4. Relinquished By:

Received By: Recgived By:

WHITE - To accompany samples
YELLOW - Field copy



TECHNOLOGY R/AGonrolNo. 208123
ORPORATION 'REQUEST FOR ANALYSIS omtor o \
Luam/@a/u\ﬂ %ﬁ/ﬂ‘L/ C/C Control No. %&to&“
PROJECT NAME CQE - Aot pun s /9 £R DATE SAMPLES SHIPPED /147, 158059
PROJECT NUMBER J0/35/. 02 27 LAB DESTINATION LUSHCL L lewabys tuer Lo g
PROFIT CENTER NUMBER __3 LABORATORY CONTACT At S J#@%,ﬁ
PROJECT MANAGER r7e4/ SEND LAB REPORT TO L7 (7/2 Lt
BILLTO > 4 i
///w;m ik gace J//I«f Z 7%
il DATE REPORT REQUIRED calril %
PURCHASE ORDERNO. A4 PROJECT CONTACT /[ cen yo Loy on /
PROJECT CONTACT PHONE NO, _/5¢%) 20 - S
Sample No. Sample Type Sample Volume Preservative Requested Testing Program Special Instructions
&MW‘OQOH( \ Lt o dgdahex ) ﬁ"{ X Q.ﬁﬂ'@fl ‘\ﬂ PQA‘/ X Lj v wpd s LJC L sl 5 . .zLZ
. 7 ,
I mw-02 014! | X 250 mf _H;504 ToC X Y s 2ltid i A
Q M- 02010f pa 4 HNOQ, T Medals J& Mo Na)
Q Mw-02019) 14 RS0y Pkom.)hcs
QM- 2019 | 1A I Wet Chroe(chliide, sulfaby)
QMw-040191 Yyaso pd " | Pox x4
QMW- 040G | x 250 mf ' “3’50_4 Toc x4
(2 - 0401 ) L uNgg | T Medads (e Mo Na)
QMW-040)9 ! ) ,Q 4 H 2_5();% Phamy lics
QMu-oqolat]l N W, v 1| Wt Clian (£ Ma Na)
TURNAROUND TIME REQUIRED:  (Rush must be approved by the Laboratory Project Manager.) Qc LéVEL: (Levels |l and lll subject to surcharge; project-specific requirements must be
- submitted to lab before beginning work.)
Normal ._Z___ Rush {Subject to rush surcharge.) i S< il i Project Specific
POSSIBLE HAZARD IDENTIFICATION: {Please indicate if sample(s) are hazardous materiais and/or suspected to contain high levels of hazardous substances.) _
Non-hazard Flammable Skin Irritant Highly Toxic Other/» lee /‘ B /
(PleaZSpecuy)
SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis. Lab will charge for packing, shipping, archive and disposal.)
Return to Client Disposal by Lab 4\(_,_ Archive (Indicate number of months.) «

FOR LAB USE ONLY
Received by Date/Time
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CERTIFICATE OF ANALYSIS

IT Corporation Date: February 5, 1991
5301 Central Avenue NE

Suite 700 )

Albuquerque, New Mexico 87108 ¢ﬂF

Attn: Mr. Dann Meyer ;ﬁb

Job Number 21270 P.0O. Number 91-113

This is the Certificate of Analysis for the following samples:

Client Project 1ID: Holloman AFB

Date Received: January 17 & 18, 1991
Work Order: X1-01-102, 114
Number of Samples: 12

Sample Type: Liquid

I. Introduction

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

Water MW-010191 Water MwW-030191 Water Mw-060191
Water MW-050191 Water MW-110191 Water S-040191
Water MW-070191 Water S-020191 Water MW-040191
Water MW-080191 Water MW-020191 Water MwW-120191

II. Analytical Results/Methodology

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:/}o?zzgpnd Approved by:

C. Craig Ct
Project Man ger
101102

American Council of Independent Laboratories
International Association of Environmental Testing Laboratories
American Association for Laboratory Accreditation

IT Analytical Services * 11499 Chester Road ° Cincinnati, OH 45246 « 513-782-4600



£

Client: Holloman AFB
Work Order: Multiple

10110202 IT ANALYTICAL SERVICES
CINCINNATI, OH

III. Quality Control

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: Holloman AFB
Work Order: X1-01-102
10110201

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

102-01A

D

102-02A
B
(o]
D

102-03A
B
C
D

102-04A
B
(o]
D

102-05A
B
C
D

102-06A

102-07A
B
(o]
D

ND = Not detected above the reported detection limit

IT ANALYTICAL SERVICES
CINCINNATI, OH

ND
ND
ND
ND

28
ND
ND
98

95
74
81
ND

ND
18
ND
18

100
ND
16

ND
ND

10



e

E

ey

g

Client: Holloman AFB
Work Order: X1-01-114
10111401

Client Sample ID

Water MW-020191

Water MW-060191

Water S-040191

Water MW-040191

Water MwW-120191

Detection Limit

Analytical Results, ug/L

114-01a
B

c
D

114-02a
B
Cc
D

114-03a
B
o]
D

114-04a
B
o]
D

114-05a
B
C
D

ND = Not detected above the reported detection limit

IT ANALYTICAL SERVICES
CINCINNATI, OH

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
580
ND
ND

10



- Client: Holloman AFB

-— Work Order: X1-01-102

10110203 IT ANALYTICAL SERVICES
- . CINCINNATI, OH
-
L] ReEREREEe—— s - - " - ]
-

Quality Assurance Data

L ]
-
Quality Control
- Standard Reference Solutions
-
- Theoretical Percent
- Analyte value, ug/L FOR: Recovery
- POX 5 10201 + 02
| eeecm————— 99.8
- 9 9 . 4
98.6
p— 103
- 102
103
L]
10203 + 06
- ————
99.6
- 99.0
[ 1]
-
10204 + 05
- e ——————
99.8
-
b~ 1]
10207 + 11401
- e ———————
- 94.4
1 103
L]
11402 ~ 11405
0wt e e e eea—————
106
- 105
- 105
‘ 95.6
L]
[
wan
-
-
L1
-



. __
INTERNATIONAL

m INTERNATION, ANALYTICAL
-~ CORPORATION SERVICES
“‘
- CERTIFICATE OF ANALYSIS
-

1T Corporation February 20, 1991

- 5301 Central N.E., Suite 700

Albuquerque, NM 87108 ”P
- ATTN: Dann Meyer ¥
- -
- Job Number: ITNA 47599 P.0. 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
k|
- PHENOLS ANALYSIS
- Results in mg/liter (ppm)
- Client Sample ID Lab Sample ID Result
U‘

MW-020191 PP6200 0.01
-
- MW-040191 PP6201 0.01
- MW-060191 PP6202 0.02
- MW-120191 PP6203 0.02
-~ S-040191 PP6204 0.01
e Method Blank P2019 0.01U0 -
L
- U - Compound was analyzed for but not detected. The number is the detection limit

for the sample.

- Date of Analysis: 02/13/91
-

Reviewed and Approved:
- / L

? ' %%
- y . Moore
- Laboratory Manager
- Amencarn Council of Independent Laboratones
[rterr.atinal Asseciaton of Environmental Testing [ choratories

- funerncan Association for Laboeratory Accrad:tation
-

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681189



IT ANALYTICAL SERVICES

- . 5815 MIDDLEBROOK PIKE
IT Corporation

February 20, 1991 KNOXVILLE, TN

- Client Project ID: Holloman AFB Job Number: [ITNA 47599

s

TOTAL CARBON ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

- Client Sample ID Lab Sarmple ID Result
- MW-020191 PP6195 4
- MW-020191 PP6195 4
MW-020191 PP6195 4
o MW-020191 ' PP6195 4
- MW-040191 PP6196 5
» MW-040191 PP6196 5
MW-040191 PP6196 6
- MW-040191 PP6196 6
“ MW-060191 PP6197 3
, MW-060191 PP6197 4
- MW-060191 PP6197 3
MW-060191 PP6197 3
w MW-120191 PP6198 6
MW-120191 PP6198 6
o MW-120191 PP6198 6
. MW-120191 PP6198 5
- $-040191 . PP6199 1
$-040191 PP6199 1
- $-040191 PP6199 1
c $-040191 PP6199 1
- Method Blank B0553 1 U

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

Date of Analysis: - 01/22 - 01/24/91

.
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m TECHNOLOGY ANALYTICAL

CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

IT Corporation February 20, 1991
5301 Central N.E., Suite 700

Albuquerque, NM 87108
ATTN: Dann Meyeq¥k iWﬂq!

Job Number: ITNA 47599 P.0. Number: 301251.02.07

This is the Certificate of Analysis for the following samples:

Client Project ID: Holloman AFS
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 1T-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

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:

)i S ey
Alyce R. Moore

Laboratory Manager

Amencan Courcil of Independent Laboratories
[rrerroxtionoal Assocaton ot Envijonmentai Tesiing L arnoratones
SoeerIan Association for Laboratery Accrediaton

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



e

IT ANALYTICAL SERVICES

- 5815 MIDDLEBROOK PIKE
IT Corporation

February 20, 1991 KNOXVILLE, TN

Client Project ID: Holloman AFB Job Number: ITNA 47599

U

IIl. 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 requiraed 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.

682-1-89
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U.S. EPA - CLP 001
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE
Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A
Lab Code: ITSTU_ Case No.: 47599 SAs No.: SDG No.:MW-020

SOW No.: 3/90_

EPA Sample No. Lab Sample ID
_-020191 . __PP6210
T-040191 __PP6211_____
T-060191 T_PP6212
_=120191 ___PP6213
T-040191 T PP6214
TS-0401D T PP6214=D____
~S-0401S T PP6214-S____
Were ICP interelement corrections applied ? Yes/No YES
Were ICP background corrections apglied ? Yes/No YES
If yes - were raw data generated before
application of background corrections ? Yes/No NO_
Comments:

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 hardCOp{ 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: WWW Name: @hﬂ“s'i‘oﬂw Kiuler
Date: JJ,L 03, 41 Title: érou,P éw
COVER PAGE - IN 3/90




U.S. EPA - CLP 0

. ' 1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

h MW-020191

« Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A

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

« Matrix (soil/water): WATER Lab Sample ID: PP6210

€D

I o

ey

i

Comments:

- Level (low/med): LOW___ Date Received: 02/07/91

« % Solids: __0.0

- Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |[Concentration|C Q M
7429-90-5 |ATuminum_ _ NR
7440-36-0 |Antimony_ _ NR
7440-38-2 |Arsenic__ _ NR

o 7440-39-3 |[Barium _ NR
7440-41-7 |[Beryllium _ 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 67| | _N*¥_|pP

e 7439-92-1 |Lead _ NR
7439-95-4 [Magnesium - NR

- 7439-96-5 [Manganese 667 P
7439-97-6 |Mercury__ _ NR

- 7440-02-0 [Nickel _ NR
7440-09-7 |Potassium _ NR

s 7782-49-2 |Selenium_ _ NR
7440-22-4 |Silver _ NR
7440-23-5 |Sodium 555000 _ P
7440-28-0 |Thallium_ NR

i 7440-62-2 |Vanadium_ _ NR
7440-66-6 |Zinc _ NR

- Cyanide___ _ NR

Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
., Color After: COLORLESS Clarity After: CLEAR_ Artifacts:

FORM

I - 1IN

3/90



“Lab Name: ITAS_KNOXVILLE

A

g

”% Solids:

o

i

*'Color After:

" Comments:

Lab Code: ITSTU_

"Color Before:

U.S.

EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

LOow
—0.

Case No.:

HMatrix (soil/water): WATER
Level (low/med):

0]

47599

Contract: HOLLOMAN_A

SAS No.:

Lab Sample ID: PP6211

Date Received:

EPA SAMPLE NO.

MW-040191

SDG No.: MW-020

CAS No. Analyte |Concentration|cC Q
7429-90-5 |ATuminum_ _
7440-36-0 |Antimony_ _
7440-38-2 |Arsenic__ _
7440-39-3 |Barium _
7440-41-7 |Beryllium -
7440-43-9 |[Cadmium__ _
7440-70-2 |Calcium__ _
7440-47-3 |Chromium_ _
7440-48-4 |[Cobalt _
7440-50-8 |Copper _
7439-89-6 |Iron 793 | | _N*
7439-92-1 |Lead _
7439-95-4 |Magnesium _
7439-96-5 |Manganese 546 _
7439-97-6 |[Mercury_ _
7440-02-0 (Nickel _
7440-09-7 |Potassium _
7782-49-2 |Selenium_ _
7440-22-4 |Silver _
7440-23-5 |Sodium 1570000 | _
7440-28-0 |Thallium_ ”
7440-62-2 (Vanadium_ _
7440-66-6 |Zinc —
Cyanide__ _
COLORLESS Clarity Before: CLEAR_
COLORLESS Clarity After: CLEAR_

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

02/07/91

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

Texture:

Artifacts:

FORM I - IN

3/90
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U.S. EPA - CLP 004

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
" MW-060191
Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A
Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020

Matrix (soil/water): WATER Lab Sample ID: PP6212

gl

Comments:

Ay

. Level (low/med): LOW___ Date Received: 02/07/91
~% Solids: _0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M
7429-90-5 |ATuminum_ _ NR
7440-36-0 |Antimony_ _ NR
7440-38-2 |Arsenic_ _ NR
7440-39-3 |Barium _ NR
7440-41-7 |Beryllium _ NR
7440-43-9 |Cadmium__ _ NR
7440-70-2 |Calcium__ ~ NR
7440-47-3 |Chromium_ _ NR
7440-48-4 |Cobalt _ NR

i 7440-50-8 |Copper _ NR
7439-89-6 |Iron €81|_| _N*__|P

o 7439-92-1 |Lead _ NR
7439-95-4 |Magnesium _ NR

i 7439-96-5 |Manganese 651 _ P
7439-97-6 |Mercury _ NR

- 7440-02-0 |Nickel _ NR
7440-09-7 |Potassium - NR
7782-49-2 |Selenium_ _ NR
7440~-22-4 |Silver _ NR

- 7440-23-5 [Sodium 15300000 _ P
7440-28-0 |Thallium_ _ NR

- 7440-62-2 |Vanadium_ _ NR
7440-66-6 |Zinc - NR

- Cyanide _ NR

B

Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:

it

)

FORM I - IN



U.S. EPA - CLP

“*Comments:

e

000
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
MW-120191
Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A
Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020
Matrix (soil/water): WATER Lab Sample ID: PP6213
Level (low/med): LOW__ Date Received: 02/07/91
% Solids: __0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. . Analyte |[Concentration|cC Q M
7429-950-5 |Aluminum_ _ NR
7440-36-0 [Antimony_ ~ NR
7440-38-2 |Arsenic__ _ NR
7440~39-3 |Barium _ NR
7440-41~7 |Beryllium - 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 63| | N*¥__|p
7439-92-1 |Lead - NR
7439-95-4 |Magnesium _ NR
7439-96~5 |Manganese 552 |_ P
7439-97-6 |Mercury _ NR
7440-02-0 [Nickel _ NR
7440-09~7 |Potassium — NR
7782-49-2 |Selenium_ _ NR
- 7440-22-4 |Silver _ NR
7440-23-5 |Sodium___ | 1710000|_ P
- 7440-28-0 |Thallium_ _ NR
7440-62-2 |Vanadium_ _ NR
- 7440-66-6 [Zinc _ NR
- Cyanide__ - NR
™ Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
" Color After: COLORLESS Clarity After: CLEAR Artifacts:

e

i

FORM I - IN

3/90
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aqLab Name:

‘Lab Code:

9,

ITAS_KNOXVILLE
ITSTU_ ca

U.S.

EPA -~ CLP
1

INORGANIC ANALYSES DATA SHEET

se No.:

_Matrix (soil/water): WATER

_Level (low/med):

. % Solids:

“Color Before:

“Color After:

-
Comments:

)

LOW
__o.

0

47599

Contract: HOLLOMAN A

SAS No.:

0Gob

EPA SAMPLE NO.

5-040191

SDG No.:

MW-020

Lab Sample ID: PP6214

Date Received:

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

CAS No. Analyte |Concentration|C Q
7429-90-5 |ATuminum_ _
7440-36-0 (Antimony_ _
7440-38~2 |Arsenic__ _
7440-39-3 |Barium _
7440-41-7 |Beryllium _
7440-43-9 |Cadmium___ _
7440-70-2 |Calcium__ _
7440-47-3 |Chromium_ _
7440-48-4 (Cobalt _
7440-50~-8 |Copper _
7439-89-6 {Iron 631) | _N#*
7439-92-1 |Lead -
7439~-95-4 |Magnesium
7439-96-5 [Manganese 2.0|0
7439-97-6 |Mercury
7440-02-0 |[Nickel — ~
7440-09-7 |[Potassium _
7782-49-2 |Selenium_ _
7440-22-4 |Silver _
7440-23-5 |Sodium 9730000 _
7440-28-0 [Thallium_ _
7440-62-2 |Vanadium_ _
7440-66-6 (Zinc _
Cyanide__ _
COLORLESS Clarity Before: CLEAR_
COLORLESS Clarity After: CLEAR_

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:

02/07/91

e

FORM I - IN

3/90



Lab Name:

INITIAL AND CONTINUING

ITAS_KNOXVILLE

U.S. EPA -

2A

CLP

CALIBRATION VERIFICATION

Contract: HOLLOMAN_ A

GG«

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 Continuing Calibration

Analyte True Found %R(1) True Found Found %R(1) M
ATuminum_ NR
Antimony_ NR
Arsenic___ NR
Barium NR
Beryllium NR
Cadmium___ NR
Calcium__ NR
Chromium_ NR
Cobalt NR
Copper NR
Irog —40000.0|43406.61108.5|_40000.0|43167.59|107.9(43670.70|{109.2| |P_
Lea NR
Magnesiunm NR
Manganese|_ 4000.0|_4030.28|100.8|__4000.0|_3965.81|_99.1|_3938.69|_98.5| |P_
Mercury_ NR
Nickel NR
Potassium 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
Cyanide___ 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 00

: 2A
- INITIAL AND CONTINUING CALIBRATION VERIFICATION

o

e

Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN A
" Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020
" Initial calibration Source: SPEX

"o

“Continuing Calibration Source: SPEX

-

Concentration Units: ug/L

. Initial calibration Continuing Calibration
Analyte True Found %R(1) True Found R(1) Found %R(1) M
k]
Aluminum_ NR
= |Antimony_ NR
Arsenic__ NR
« | Barium NR
Beryllium NR
= |Cadmium__ NR
Calcium__ NR
“ |Chromium_ NR
Cobalt - NR
= | Copper NR
Iron ~40000.0|43668.31|105.2(42772.78(106.9| |P_
= | Lead NR
Magnesium 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{30627.51|101.6|39516.38|_98.8| |P_
Thallium_ NR
= {Vanadium_ NR
~{Zinc NR
*|Cyanide__ NR

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

w

e

FORM II (PART 1) - IN
3/90
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U.S. EPA - CLP GG

Uy
2B
CRDL STANDARD FOR AA AND ICP

Lab Name: ITAS_KNOXVILLE
Lab Code: ITSTU_

Contract: HOLLOMAN A
Case No.: 47599 SAS No.:

SDG No.: MW-=-020
AA CRDL Standard Source:

ICP CRDL Standard Source: NBS

Concentration Units: ug/L

CRDL Standard for AA CRDL Standard for ICP

Initial Final
Analyte True Found 3R True Found %R Found %R
ATuminum_
Antimony_
Arsenic__
Barium
Beryllium
Cadmium___
Calcium__
Chromium_
Cobalt
Copper
Iron
Lead
Magnesium
Manganese 30.0 30.37(101.2 29.15
Mercury_

Nickel
Potassium
Selenium_
Silver
Sodium
Thallium_
Vanadium_
Zinc

YA

FORM II (PART 2) - IN

3/90
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U.S. EPA - CLP

FORM III - IN

3/90

010
3
BLANKS
Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A
Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020
Preparation Blank Matrix (soil/water): WATER
“’Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_
Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) cC 1 c 2 c c Blank - C M
Aluminum_ _ _ _ _ _{|NR_
Antimony_ _ _ _ _ _||NRZ
Arsenic__ _ _ _ — _| [NRZ
Barium _ _ _ _ _| INR_
Beryllium _ _ _ _ _| INRT
Cadmium__ _ _ _ _ | INRC
Calcium__ _ _ _ _ _IINR_
Chromium_ _ _ _ _ _| INRZ
Cobalt _ _ _ _ _| INR_
Copper NR_
Iron 10.0__|0 10.0_|0 10.0_|0 10.0_|0 12.4|B||p__
Lead _ _ - _ _| INR_
Magnesium NR_
Manganese 2.0__|0 2.0_i0 2.0_|0 2.0_|0 2.0{0||p
Mercury_ _ _ _ _ _|NR_
Nickel _ _ _ _ _| INR_
Potassium _ _ _ _ _1|NR_
Selenium_ _ _ _ _ _| INR_
Silver | |NR_
Sodium 200.0__|U|__200.0_|U|_200.0_|0 200.0_|0 200.0{0||p__
Thallium_ _ _ _ _ _| INR_
Vanadium_ _ _ _ _ _| INR_
Zinc _ _ _ _ — | INR_
Cyanide___ - - _ _ _| [NR
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U.S. EPA - CLP C1i
3
BLANKS
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 mg/kg):
Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) Cc 1 c 2 Cc Cc Blank - C M
Aluminum__ _ _ _ — _||NR_
Antimony_ _ _ _ _ _|{NR_
Arsenic__ _ _ _ _ _| |NR_
Barium _ _ _ _ _| {NR_
Beryllium _ _ _ _ _| INR_
Cadmium___ _ _ _ _ _ ] |NR_
Calcium__ _ _ _ _ _| [NR_
Chromium_ _ _ _ _ _| INRC
Cobalt _ _ _ _ _ | INR_
Copper - - - ~||NRC
Iron _ 10.0_{U _ _ A
Lead _ - _ _ _| INR_
Magnesium _ _ _ —_| INR_
Manganese _ 2.0_|U _ _ “|iP__
Mercury_ _ _ _ _ _| INR_
Nickel _ _ _ _ _| |NR_
Potassium - _ _ _ _1{NR_
Selenium_ _ _ _ _ _| |NR_
Silver _ _ _ _| INR_
Sodium _ 200.0_|0 _ _ | {P__
Thallium_ _ _ _ _ _| |NR_
Vanadium_ _ _ _ _ — | |NR_
Zinc _ _ _ _ _ | |NRZ
Cyanlde _ _ _ _ _ | |NR_

FORM III -~ IN

3/90
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U.S. EPA
4

- CLP

ICP INTERFERENCE CHECK SAMPLE

., Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A
“‘Lab Code: ITSTU_ Case No.: 47599 SAS No: SDG No.: Mw-020
« 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
AXTuminum_|500000] _513000| 515005]_517802.4[100.95| _466115[_471892.3] _92.0
Antimony_

Arsenic__

Barium 4771 504.6|107.1 486.8|103.4
Berylllum 473 491.0|103.8 462.9| 97.9
Cadmlum 861 954.0/110.8 945.4(T09.8
Calcium__|500000|_484000|_527605|_528253.5|109.1|_503510|_508759.9|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|_205772.8 —_I33051|_155138.1

Lead 901 950.0|T05.4| 976.0|108.3
Magnesium|500000|_491000| 510725|_514639.3|104.8|_491009|_499292.2|101.7
Manganese 370 433.1(117.1 415.1)112.2
Mercury

Nickel 820 94¢.8|115.5 913.4|111.4
Potassiunm

Selenium_

Silver 901 —1015.9|112.3 §97.3|110.7
Sodium

Thallium

Vanadium_ 423 469.3(110.3 445.7|105.4
Zinc 849 940.0|110.7 926.6|109.1

FORM IV - IN
3/90



U.S. EPA - CLP

SN
-

| . 5A
o SPIKE SAMPLE RECOVERY
EPA SAMPLE NO.
« Lab Name: ITAS_KNOXVILLE Contract:HOLLOMAN_A S-0401s
" Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020

“ Matrix: _ WATER

Level (low/med): _LOW
% Solids for Sample: _ 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
- Control
Limit Spiked Sample Sample Spike
Analyte iR Result (SSR) C| Result (SR) C| Added (SA) %R Q| M

= |ATuminum_ _ _ _|NR

Antimony_ - _ _|NR
= jArsenic__ _ _ _|NR

Barium _ _ _INR
« | Beryllium _ _ _|NR

Cadmium__ _ _ _|NR
« |Calcium__ _ _ _INR

Chromium_ _ _ _|NR
« |Cobalt _ _ _|NR

Copper _ — - _|NR
- | Iron 75-125_ 1995.1600_ | _ 631.2200|_ 1000.00| __136.4|N|{P_

Lead _ _ _INR
= |Magnesium - _INR

Manganese |75-125_ 382.2500_|_ 2.0000|0 500.00 76.4|_|P
- |[Mercury_ - - _|NR

Nickel _ _ _INR
= | Potassium _ _ _|NR

Selenium_ _ _ _|NR
= |Silver _ _ _INR

Sodium _ _ _|NR
= |Thallium_ _ _ _|INR

Vanadium_ _ _ _|NR
= [Zinc _ _ _|NR

Cyanide___ _ — _I|NR
= comments:
- "FORM V (Part 1) - IN 3/90




U.S. EPA - CLP

(9]
pdt

5B
POST DIGEST SPIKE SAMPLE RECOVERY

EPA SAMPLE NO.

g

_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 Sample
Analyte 3R Result (SSR) Result (SR)

0
9]

Added (SA) $R

O

Aluminum_
Antimony_
Arsenic__
« | Barium
Beryllium
Cadmium___
Calcium__
w | Chromium_
Cobalt
Copper
Iron 1591.73

« | Lead
Magnesium
Manganese 404.42
Mercury
« | Nickel
Potassium
Selenium_
Silver
= | Sodium
Thallium_
= | Vanadium_
Zinc

s« | Cyanide_ _

631.22 1000.0 96.1

Qliiirrirrr et

2.00

Prr it rr et rrrrr e

oA
Comments:

g

e

ki

FORM V (Part 2) - IN

s

3/90



U.S. EPA - CLP

6 EPA SAMPLE NO.
DUPLICATES
S-0401D
Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A
Lab Code: ITSTU_ - Case No.: 47599 SAS No.: SDG No.: MwW-020
Matrix (soil/water): WATER Level (low/med): _LOW__
$ Solids for Sample: _ 0.0 % Solids for Duplicate: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
Control o
Analyte Limit Sample (S) Cc Duplicate (D) C RPD Q| M
ATuminum_ _ _ _|NR
Antimony_ _ _ _[NR
Arsenic__ _ _ _|NR
Barium _ _ __|NR
Beryllium _ _ _|NR
Cadmium___ _ _ _|NR
Calcium__ _ _ _INR
Chromium_ _ _ _INR
Cobalt - - ~|NR
Copper - _ T|NR
Iron 631.2200|_ 809.5300| || __24.8_| |*|P
Lead _ _ _|NR
Magnesium _|NR
Manganese 2.0000|0 2.00001|0 P
Mercury___ _ _ _|NR
Nickel _ _ _|INR
Potassium _ _ _{NR
Selenium_ _ _ _|NR
Silver _ _ _|NR
Sodium —_9728500.0000|_||__9647400.0000|_ 0.8_||_|P_
Thallium _ _ _{NR
Vanadium_ _ _ _{NR
Zinc _ _ _|NR
Cyanide___ _ _ _|NR
FORM VI - IN
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U.S. EPA - CLP

‘ 7
- LABORATORY CONTROL SAMPLE

« Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_ A
- Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020

# S0lid LCS Source:

- Aqueous LCS Source: SPEX

il

Aqueous (ug/L) Solid (mg/kg) |
= |Analyte True Foun iR True Found c Limits %R

= [Aluminum_
Antimony_
= |Arsenic__
Barium

= Beryllium
Cadmium__
= |Calcium__
Chromium_
= |Cobalt
Copper

= | Iron 20000.0|23066.50|115.3_
Lead
Magnesium
Manganese|_4000.0|_4035.00|7100.9
= |Mercury_ _
Nickel
Potassium
Selenium_
=~ |Silver
Sodium 20000.0|21528.90|107.6_
= |Thallium_

Vanadium_
= 1Zinc
Cyanide___

_ FORM VII - IN
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 |AnjO0 ADD 1 ADD 2 ADD 3 ADD Final
No. ABS CON ABS CON ABS CON ABS conc. Q

FORM VIII - IN

W
~
O
o




01
U.S. EPA - CLP

9 EPA SAMPLE NO.
ICP SERIAL DILUTION

. S-0401L
- Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A

= Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020
= Matrix (soil/water): WATER Level (low/med): LOW__

Concentration Units: ug/L

. Serial L%
- . Initial Sample Dilution Differ-
Analyte Result (I Result (S) ence

0
0
©

Aluminum_
e Antlmony
Arsenlc

- Barium
Beryllium
Cadmlum
Ca1c1um
- - |Chromium_
Cobalt
Copper
Iron 631.22_
- Lead
Magnesium
Manganese 2.00
Mercury__
- Nickel
Potassium
Selenium_
Silver

- Sodium 972850.00
Thallium
Vanadlum
Zinc

680.90__

altiirtrrriennd

10.00

aitirirrrrrertl

e

LEEE et i =

3

1

ey

FORM IX - IN
3/90
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U.S. EPA - CLP

20m,

10
- Instrument Detection Limits (Quarterly)
- Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_ A
= Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020
=ICP ID Number: JAl1100 Date: 01/15/91
“Flame AA ID Number :
= Furnace AA ID Number :
Wave-
length Back- | CRDL IDL
Analyte (nm) ground (ug/L) (ug/L) M
i ATuminum_|_308.20_ 200_ 40.0|P__
- Antimony |_206.80_ 60_ 30.0{P__
Arsenic__|_193.60_ 10_ 40.0{P _
- Barium _493.40_ 200_ 2.0|P__
Beryllium|{_ 313.00_ : 5_ 1.0|P___
- Cadmium__ | ~228.80_ 5_ 5.0|P__
Calcium__|7317.90_ —_5000_ 0.0|P__
- Chromjum_|_267.70_ 10_|___10.0{P__
N Cobalt T228.60_ 50_ 20.0|P__
- Copper —324.70_ 25_ 10.0({P__
Iron T259.90_ Too_ 10.0|P__
- Lead____ |T220.30_ 3_|__30.0|P_
- Magnesium|_279.00_ 5000 30.0({P
) Manganese|_257.60_ 15_ 2.0|P
, Mercury_ 0.2" NR_
- Nickel — | 2371.60_ 40_ 20.0|P__
" Potassium|_766.00_ 5000_|__1000.0|P__
Selenium_|~196.00_ 5_ 60.0|P__
r Silver ~328.00_ To_ 5.0{P__
- Sodium ~588.90_ 5000_(___200.0{P__
- Thallium_|_190.80_ 10_|___ 40.0{P_
Vanadium_| 292.40_ 50_ 10.0|P___
- Zinc T213.80_ 20_ 5.0|P__

et

sy
Comments:

£

o

FORM X - IN 3/90



U.S. EPA - CLP

- 11A
ICP Interelement Correction Factors (Annually)

"= Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A
= Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: MW-020
= ICP ID Number: JA1100 Date: 10/15/90
Wave- Interelement Correction Factors for
length
= | Analyte (nm) Al Ca Fe Mg AS_
= |ATuminum_|_308.20__||_0.0000000]_0.0000000_[_0.0000000]_0.0000000[_0.0000000
Antimony_ | ~206.80 ~0.0000000|_0.0000000_|_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
* |Beryllium|_313.00__||_0.0000000{_0.0000000_{_0.0000000{_0.0000000{0.0000000
Cadmium__|_228.80__||_0.0000000{_0.0000000_|_0.0000000|_0.0000000|_0.0055600
= |Calcium__|_317.90__||_0.0000000|{_0.0000000_|_0.0000000|{_0.0000000{_0.0000000
_ |Chromium_} 267.70__||_0.0000000|_0.0000000_|_0.0000000|_0.0000000|_0.0000000
“ | Cobalt _228.60__|1_0.0000000|_0.0000000_} 0.0000000|_0.0000000|_0.0000000
Copper _324.70__ | {_0.0000000{_0.0000000_}_0.0000000{_0.0000000|_0.0000000
= IIron _259.90__|[_0.0000000{_0.0000000_| 0.0000000{-0.0000000{-0.0000000
- | ead _220.30__}|_0.0006800,_0.0000000_|_0.0000000|_0.0000000(_0.0000000
Magnesium|_279.00__||_0.0000000]_0.0000000_|_0.0000000|-0.0000000|_0.0000000
~ |Manganese|_ 257.60___||_0.0000000|_0.0000000_{_0.0000000|_0.0000000|_0.0000000
™ |Mercury__
« | Nickel —231.60__||_0.0000000|_0.0000000_|_0.0000000|_0.0000000{_0.0000000
" | PotassTIum|{_766.00__||_0.0000000|_0.0000000_|_0.0000000|{_0.0000000{_0.0000000
Selenium_|~196.00__|[_0.0000000(_0.0000000_|{_0.0000000|_0.0000000{_0.0000000
™ 1Silver _328.00__||_0.0000000{_0.0000000_|_0.0000000{_0.0000000| _0.0000000
« | SOdium _588.90__1}_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
*|2inc _213.80__ | {_0.0000000|_0.0000000_} 0.0000000|_0.0000000{_0.0000000
bl
«wcomments:

N

S

FORM XI (Part 1) - IN 3/90
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U.So EPA - CLP

11B

ICP Interelement Correction Factors (Annually)

02

ITAS_KNOXVILLE Contract: HOLLOMAN_A
Lab Code: ITSTU_ Case No.: 47599 SAS No.: SDG No.: Mw-020
ICP ID Number: JA1100 Date: 10/15/90
Wave- Interelement Correction Factors for
length

Analyte (nm) BA_ BE_ Co_ CR_ NI_
KIumlnum_ _363.26__ —0.0000000[_0.06060000_]_0.0000000]_0.0055800[_0.0000000
Antimony | _206.80__ | |[_0.0000000(_0.0000000_|_0.0000000|70.0000000|_0.0000000
Arsenic__|"193.60___||_0.0006600|_0.0000000_|_0.0005200|°0.0000000{_0.0000000
Barium —493.40__||_0.0000000]_0.0000000_|_0.0000000|_-0.0000000|_0.0000000
Beryllium|{ 313.00__{|_0.0000000{_0.0000000_|_0.0000000{_0.0002800|_0.0001200
Cadmium__ [ "228.80__(}{_0.0000000|_0.0025800_|_0.0000000|{ 0.0000000{_0.0000000
Calcium__|7317.90__ ||_0.0000000|_0.0000000_| 0.0000000{_0.0000000|_0.0000000
Chromium_|_267.70__||_0.0000000|_0.0000000_}_0.0000000|_0.0000000|_0.0000000
Cobalt _228.60__ | |_0.0000000j_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|_0.0000000_|_0.0000000{"0.0000000|_0.0000000
Lead _220.30__||_0.0000000|{_0.0000000_|_0.0000000|_0.0000000|_0.0000000
Magnesium| _279.00__|!_0.0000000|_0.0000000_|_0.0000000|_0.0000000( _0.0000000
Manganese|_257.60__ | |_0.0000000|_0.0000000_|_0.0000000|_0.0000000(_0.0000000
Mercury

Nickel _§§I.36__ :UTUUUﬁBUU :ETUUUUUUEZ :UTEUUUUGE —0.0000000|_0.0000000
Potassium|_766.00__ || _0.0000000|_0.0000000_{_0.0000000|_0.0000000; 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_|_0.0018300}|_0.0000000|_0.0000000
Vanadium_|_ 292.40___||_0.0000000}_0.0000000_|_0.0000000|_0.0000000(_0.0032600
Zinc _213.80__||_0.0000000|_0.0000000_|_0.0000000|_0.0000000|_0.0000000

-
Comments:
FORM XI (Part 2) - IN 3/90
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U.S. EPA - CLP

11B

ction Factors (Annually)

Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_ A
Lab Code: ITSTU_ Case No.: SAS No.: SDG No.: MW-020
ICP ID Number: JA1100 Date: 10/15/90
Wave- Interelement Correction Factors for :
length

Analyte (nm) v__
ATuminum_|_308.20__||_0.0218400

Antimony | 206.80___||_0.0000000
Arsenic__|7193.60__||_0.0128200

Barium _493.40__||_0.0000000

Beryllium|_ 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__||_0.0000000

Magnesium|{_ 279.00__ | |_0.0000000

Manganese|_257.60__ | |_0.0000000

Mercury_

Nickel —231.60__||_0.0000000

Potassium|_766.00__ | { _0.0000000
Selenium_|"196.00__||{_0.0000000

Silver _328.00__|}_0.0000000

Sodium _588.90__ | {_0.0000000
Thallium_|"190.80__|{_0.0019670

Vanadium_| 292.40___ | {_0.0000000

Zinc _213.80__||_0.0000000
Comments:

FORM XI (Part 2) - IN 3/90
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Lab Name:
Lab Code:
ICP ID Number:

Comments:

U.S. EPA -
12

CLP

ICP Linear Ranges (Quarterly)

ITAS_KNOXVILLE Contract: HOLLOMAN_A
ITSTU_ Case No.: 47599 SAS No.: SDG No.:
JA1100 Date: 10/15/90
Integ. Concentration
Time (ug/L)

Analyte (sec.) M
Aluminum_ 6.00 .0_|_P_
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|___ 500000.0_|_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_
Magnesium 6.00 500000.0_ | _P_
Manganese{ _ 6.00 40000.0_|_P
Mercury _NR
Nickel 6.00 15000.0_|_P_
Potassium 6.00/___ 500000.0_|_P_
Selenium_ 6.00 15000.0_{_P_
Silver 6.00 15000.0_(_P_
Sodium____ 6.00 500000.0_ _P_
Thallium_ 6.00 15000.0_|_P_
Vanadium_ 6.00 15000.0_|_P_
Zinc 6.00 15000.0_(_P_

MWw-020

FORM XII - IN

3/90
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IT ANALYTICAL SERVICES

. 5815 MIDDLEBROOK PIKE
IT Corporation ,

February 26, 1991 KNOXVILLE, TN

Client Project ID: 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.

[Il. Quality Control

The samples were analyzed for total organic carbon from 01/21 to 01/24/91. No
praoblems were encountered. Sample MW-080191 was broken during laboratory storage. A
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,

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.

682-1-89



IT ANALYTICAL SERVICES

i 5815 MIDDLEBROOK PIKE
IT Corporation
February 26, 1991 KNOXVILLE, TN
Client Project ID: Holloman AFB Job Number: ITNA 47584

TOTAL ORGANIC CARBON ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

. Total
Client Sample ID Lab Sample ID Organic Carbon

$-020191 PP6082 6
$-020191 PP6082 7
$-020191 PP6082 7
$-020191 PP6082 6
MW-010191 PP6083 1y
MW-010191 PP6083 1 v
MW-010191 PP6083 1y
MW-010191 PP6083 1y
MW-030191 "~ PP6084 7
MW-030191 PP6034 7
MW-030191 PP6084 7
MW-030191 PP6084 7
MW-050191 PP6085 5
MW-050191 PP6085 5
MW-050191 PP6085 5
MW-050191 PP6085 5
MW-070191 PP6086 3
MW-070191 - PP6086 3
MW-070191 PP6086 3
MW-070191 PP6086 3
MW-080191 PP6099 4
MW-080191 PP6099 4
MW-080191 PP6099 4
MW-080191 PP6099 4

Method Blank B0554 1v

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

Date of Analysis: 01/21 - 01/24/91

682-1-89



: IT ANALYTICAL SERVICES
IT Corporation 5815 MIDDLEBROOK PIKE

February 26, 1991 KNOXVILLE, TN
Client Project iD: Holloman AFB Job Number: ITNA 47584

ION CHROMATOGRAPHY ANION SCAN
Results in mg/liter {ppm)

Sample Matrix: Water

Client Sample ID Lab Sample ID Chloride Sulfate

Method Blank F0645 0.50 U 1.5 U
§-020191 PP6088 1,000 3,200
MW-010191 PP6089 26,000 2,300
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

£82-1 89
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IT Corporation
February 26, 1991

Client Project ID: Holloman AFB

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN

Job Number:

ITNA 47584

{0

TOTAL PHENOLS ANALYSIS

Results in mg/liter (ppm)

Client Sample ID

$-020191
MW-010191
MW-030191
MW-050191
MW-070191
MW-080191
Method Blank

U - Compound was analyzed for but not detected.

for the sample.

Date of Analysis: 02/13/91

Sample Matrix:

Lab Sample ID

Water

PP6094
PP6095
PP6096
PP6097
PP6098
PP6099
P2019

Result

0.01
0.01 U
0.01
0.01 U
0.02
0.02
0.01 U

The number is the detection limit

682-1-89
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U.S. EPA - CLP

0
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 001
.. Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN A
-« Lab Code: ITSTU_ Case No.: 47584 SAS No.: SDG No.:MW-010
" w SOW No.: 3/90_
EPA Sample No. Lab Sample ID
_=010191 __PP6077
e ~-030191____ —_PP6078
~-050191 T PP6079
» —-070191 —_PP6080
~-080191 __PP6081
- ~-020191 T_PP6076
- Were ICP interelement corrections applied ? Yes/No YES
= Were ICP background corrections applied ? Yes/No YES
{es - were raw data generated before
s app ication of background corrections ? Yes/No NO_

W Comments:

=~ I certify that this data package is in compllance with the terms and

~conditions of the contract, both technically and for completeness, for

* other than the conditions detalled above. Release of the data contained
in this hardcop¥ data package and in the computer-readable data submitted

= on floppy diskette has been authorized by the Laboratory Manager or the

Q‘Manager designee, as verified by the following signature.

_ Signature: { &M EQMIJ_A Name: &Vlé‘b?\\er KouwkKer

_ Date: 4& %, 199) Title: ému_.? Su{)wisor
COVER PAGE - 1IN 3/90
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.« Lap Name:

- .. Lab Code:

ITAS_KNOXVILLE
ITSTU_

Uls.

EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Case No.:

-~ Matrix (soil/water): WATER

~ Level (low/med):

= % Solids:

i

e

Color Before:

.. Color After:

‘Comments:

. LOW
__o.

0

47584

Contract: HOLLOMAN A

SAS No.:

Lab Sample ID: PP6076

Date Received:

0

[

EPA SAMPLE NO.

5-020191

SDG No.:

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

CAS No. Analyte |Concentration|C Q
7425-90-5 |ATuminum_ _
7440-36-0 |Antimony _
7440~-38-2 |Arsenic__ _
7440-39-3 |Barium _
7440-41-7 [Beryllium _
7440-43-9 |Cadmium__ _
7440-70-2 [Calcium _
7440-47-3 |Chromium_ _
7440-48-4 |[Cobalt _
7440-50-8 |Copper _
7439-89-6 |lIron 1304 _
7439-92-1 |Lead _
7439-95-4 [Magnesium _
7439-96-5 |Manganese 137 _
7439-97-6 Mercury_ _
7440-02-0 [Nickel _
7440-09-7 |Potassium —
7782-49-2 |Selenium_ _
7440-22-4 |Silver _
7440-23-5 |Sodium 727000 _
7440-28-0 |Thallium_ _
7440-62-2 |Vanadium_ _
7440-66-6 |Zinc _
Cyanide__ _

COLORLESS Clarity Before: CLEAR_
COLORLESS Clarity After: CLEAR_

M

RR
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:

MW-010

01/17/91

g

FORM I - IN

3/90
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003

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

U.S. EPA - CLP

- Comments:

y MW-010191
~ Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_ A
" Lab Code: ITSTU_ Case No.: 47584 SAS No.: SDG No.: MW-010
" Matrix (soil/water): WATER Lab Sample ID: PP6077
™ Level (low/med): LOW___ Date Received: 01/17/91
“ % Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
N CAS No. Analyte |Concentration|C Q M
429-90-5 |ATuminum_ — NR
7440-36-0 [Antimony _ NR
» 7440-38-2 [Arsenic__ _ NR
7440-39-3 |Barium _ NR
7440-41-7 |Beryllium _ 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 157 |_ P
7439-92-1 |Lead _ NR
7439-95-4 |Magnesium NR
7439-96-5 |Manganese 2.0|0 P
- 7439-97-6 |Mercury_ _ NR
7440-02-0 |Nickel - NR
7440-09-7 |[Potassium _ NR
7782-49-2 |Selenium_ _ NR
7440-22-4 |Silver _ NR
7440-23-5 |Sodium 8050000 _ P
7440-28-0 |Thallium_ _ NR
7440-62-2 |Vanadium_ _ NR
- 7440-66-6 |Zinc - NR
Cyanide__ _ NR
= Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
= Color After: COLORLESS Clarity After: CLEAR Artifacts:

g

FORM I - IN

3/90
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1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

U.S. EPA - CLP

MW-030191

" Lab Name: ITAS KNOXVILLE

ITSTU_

Contract: HOLLOMAN A
SAS No.:

" Lab Code: Case No.: 47584 SDG No.: MW-010

" Matrix (soil/water): WATER Lab Sample ID: PP6078

H

¥

» Comments:

- Level (low/med): LOW__ Date Received: 01/17/91
% Solids: __0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_

. CAS No. Analyte |Concentration|C Q M
7429-90~-5 |ATuminum_ _ NR
7440-36-0 |Antimony_ _ NR
7440-38-2 |(Arsenic__ _ NR
7440-39-3 |Barium _ NR
7440-41-7 |Beryllium _ 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 376 _ P
7439-92-1 |Lead _ NR
7439-95-4 |[Magnesium _ NR
7439-96-5 |Manganese 1550 _ P
7439-97-6 |Mercury _ _ NR
7440-02-0 (Nickel _ NR
7440-09-7 [Potassium _ NR
7782-49-2 |Selenium_ _ NR
7440-22-4 |Silver ~ NR
7440-23-5 |Sodium 1850000 _ P
7440-28-0 |Thallium_ _ NR
7440-62-2 |Vanadium_ _ NR

o 7440-66-6 |Zinc _ NR

Cyanide _ _ NR
« Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
= Color After: COLORLESS Clarity After: CLEAR Artifacts:

FORM I - IN

3/90



U.S. EPA - CLP Hih!

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

~ Lab Name: ITAS_ KNOXVILLE Contract: HOLLOMAN_ A MHm0s0191

= Lab Code: ITSTU_ Case No.: 47584 SAS No.: SDG No.: MW-010
* Matrix (soil/water): WATER Lab Sample ID: PP6079__
= Level (low/med): LOW___ Date Received: 01/17/91
*% Solids: __0.0

-

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

CAS No. Analyte |Concentration|cC Q M
7429-90-5 |ATuminum_ _ NR
- 7440-36-0 |Antimony_ _ NR
7440-38-2 |Arsenic__ _ NR
- 7440-39-3 |Barium _ NR
7440-41-7 |Beryllium _ 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 2700 P
" 7439-92-1 |Lead _ NR
. 7439-95-4 [Magnesium _ NR
7439-96-5 |Manganese 3110 _ P
7439-97-6 |Mercury _ NR
7440~-02-0 |[Nickel _ NR
" 7440~-09-7 | Potassium _ NR
7782-49-2 [Selenium_ _ NR
N 7440-22-4 |Silver - NR
7440-23-5 |{Sodium 192000074 P
- 7440-28-0 |Thallium_ - NR
7440-62-2 |Vanadium_ - NR
. 7440-66-6 |zZinc ~ NR
Cyanide_ _ _ NR
..Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
~Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
~Comments:
ot \ FORM I - IN

3/90



U.s. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

gy
EPA SAMPLE NO.

*Comments:

MW-070191
Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN A
Lab Code: ITSTU_ Case No.: 47584 SAS No.: SDG No.: Mw-010
Matrix (soil/water): WATER Lab Sample ID: PP6080
Level (low/med): LOW__ Date Received: 01/17/91
% Solids: _0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |[Concentration{cC Q M
7429-90-5 |ATuminum_ _ NR
7440-36-0 [Antimony_ _ NR
7440-38-2 [Arsenic__ _ NR
7440-39-3 [ Barium _ NR
7440-41-7 |Beryllium _ 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 109} _ P
7439-92~-1 |Lead _ NR
. 7439-95-4 |{Magnesium _ NR
7439-96~-5 {Manganese 1220 _ P
s 7439-97-6 |Mercury__ _ NR
7440~-02-0 (Nickel _ NR
e 7440-09-7 |Potassium _ NR
7782-49-2 |Selenium_ _ NR
- 7440-22-4 |[Silver _ NR
7440-23-5 |[Sodium___ 837000|_ P
- 7440-28-0 |{Thallium _ NR
7440-62-2 |Vanadium_ _ NR
- 7440-66-6 |Zinc _ NR
Cyanlde___ _ NR
"™Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
=Color After: COLORLESS Clarity After: CLEAR Artifacts:

e

FORM I - IN
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Comments:

£

: MW-080191
«~ Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A
.. Lab Code: ITSTU_ Case NO.: 47584 SAS No.: SDG No.: MW-010
«Matrix (soil/water): WATER Lab Sample ID: PP6081
. Level (low/med): -Low__ Date Received: 01/17/91
«% Solids: _0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
- CAS No. Analyte |Concentrationi|cC Q M
" 7429-90-5 |ATuminum_ _ NR
- 7440-36-0 j[Antimony_ _ NR
-17440-38~2 |Arsenic__ _ NR
- 7440-39-3 |Barium _ NR
7440-41-7 (Beryllium _ NR
e 7440-43-9 |Cadmium__ _ NR
7440-70-2 |[Calcium__ _ NR
v 7440-47-3 |Chromium_ _ NR
7440-48-4 |Cobalt ” NR
s 7440-50-8 |Copper _ NR
: 7439-89~-6 |Iron 14800 _ P
- 7439-92-1 |Lead _ NR
7439-95-4 |Magnesium _ NR
s 7439-96-5 |Manganese 976} P
7439-97-6 |Mercury _ NR
- 7440-02-0 |Nickel _ NR
7440-09-7 [Potassium _ NR
- 7782-49-2 |Selenium_ _ NR
7440-22-4 |Silver _ NR
s 7440-23-5 |Sodium 2020000 _ P
7440-28-0 |Thallium_ _ NR
- 7440-62-2 |Vanadium_ _ NR
7440-66-6 |Zinc _ NR
. Cyanide___ _ NR
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

AR

FORM I - IN



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: wug/L

Initial Calibration Continuing Calibration
Analyte True Found $%R(1) True Found R(1) Found $%R(1) M
ATuminum_ NR
= |Antimony_ NR
Arsenic__ NR
= |Barium ‘ NR
Beryllium NR
= |Cadmium___ NR
Calcium__ . NR
- | Chromium_ NR
Cobalt NR
= | Copper NR
Irog —40000.0]43406.61|108.5|_40000.0|43167.59|107.9|{43670.70|109.2||P_
- | Lea NR
Magnesium NR
=~ 'Manganese|__4000.0|_4030.28|100.8|__4000.0|_3965.81|_99.1| 3938.69|_98.5||P_
Mercury_ NR
= |Nickel ' NR
Potassium NR
= |Selenium_ NR
Silver NR
= | Sodium —40000.0|40971.70|102.4|_40000.0|{40897.03|102.2 06.15|103.3| |P_
Thallium_ NR
@ |Vanadium_ NR
Zinc NR
= (Cyanide___ NR
s

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

FORM II (PART 1) - IN
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U.S. EPA - CLP 0ee
2A
e INITIAL AND CONTINUING CALIBRATION VERIFICATION
Lab Name: ITAS_KRNOXVILLE 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 Continuing Calibration
- |Analyte True Found %R(1) True Found gR(l) Found %R(1) M
ATuminum_ NR
” |Antimony_ NR
« |Arsenic__ NR
Barium , NR
~ |Beryllium NR
“ |Cadmium__ NR
- |Calcium___ NR
Chromium_ NR
. |Cobalt NR
— | Copper . NR
w | Iron —40000.0|43668.31|109.2|42772.78|106.5]| |P_
Lead NR
. |Magnesium NR
" |Manganese v —_4000.0|_4031.15|100.8|_3%03.63|_97.6]||P_
« |Mercury_ NR
Nickel NR
-« | Potassiunm i NR
" [Selenium_ NR
« | Silver NR
Sodium —40000.0|40627.51|101.6|39516.38|_98.8||P_
- | Thallium_ NR
Vanadium_ NR
« | 2inc . NR
Cyanide___ NR

L

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

o

FORM II (PART 1) - IN

3/90
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U.S. EPA - CLP

2A

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Ciu

“Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN A
™ Lab Code: ITSTU_ Case No.: 47584 SAS No.: SDG No.: MW-010
“Initial calibration Source: SPEX
"cContinuing cCalibration Source: SPEX
- Concentration Units: ug/L
- Initial cCalibration Continuing Calibration
Analyte True Found $%R(1) True Found Found %R(1) M
* | ATuminum_ NR
« |Antimony_ NR
Arsenic___ NR
- | Barium_ NR
Beryllium NR
w | Cadmium__ NR
Calcium__ NR
- | Chromium_ NR
Cobalt NR
=« | Copper NR
Iron —40000.0|43437.02|108.6|_40000.0|42324.36 43770.29|109.4| |pP_
- | Lead NR
Magnesium NR
«~ |Manganese | _4000.0|_4058.27|101.5|__4000.0|_3958.01|_99.0| _3950.31|_98.8||P_
Mercury_ NR
« | Nickel NR
Potassium NR
= | Selenium_ NR
Silver NR
- | Sodium —40000.0(|41173.22|102.9|_40000.0|3%609.84 42723.60|106.8| |P_
Thallium_ NR
= | Vanadium_ NR
Zinc NR
- | CYanlde___ NR
- (1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

it

FORM II (PART 1) -~

IN
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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 Continuing Calibration
Analyte True Found %R(1) True Found R(1) Found %R(1) M
ATuminum_ NR
Antimony_ NR
Arsenic___ NR
Barium ‘ NR
Beryllium NR
Cadmium___ . NR
Calcium__ NR
Chromium_ NR
Cobalt NR
Copper NR
Iron —40000.0{43555.93|108.9|43844.50|109.6| |P_
Lead NR
Magnesium NR
Manganese —_4000.0|_394¢6.46|_98.7|_3984.65|_99.6| |P_
Mercury_ NR
Nickel NR
Potassium NR
Selenium_ NR
Silver NR
Sodium —40000.0|43524.37|108.8|43867.05,109.7| |P_
Thallium_ NR
Vanadium_ NR
Zinc NR
Cyanide__ NR

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

FORM II (PART 1) - IN
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Lab Name:

Lab Code:

U.S. EPA - CLP

Cli
2B

CRDL STANDARD FOR AA AND ICP

ITAS_KNOXVILLE
ITSTU_

Case No.:

AA CRDL Standard Source:

ICP CRDL Standard Source:

47584

NBS

Contract: HOLLOMAN_A

SAS No.: SDG No.: MW-010

Concentration Units: ug/L

Analyte

CRDL Standard for AA

True Found 3R

CRDL Standard for ICP
Initial Final
Found 3R Found

True %R

ATuminum_
Antimony__
Arsenic__
Barium

Beryllium
Cadmium__
Calcium__
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury_
Nickel

30.0 30.18 29.71 99.0

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

FORM II

(PART 2) IN

3/90
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U.S. EPA - CLP

C

15

3
BLANKS

"+ 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 mg/kg): UG/L_

Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) . C 1 Cc 2 Cc o Blank C M
Aluminum_ _ _ _ _ _{|NR_
Antimony_ _ _ _ _ _| INR_
Arsenic__ _ _ _ _ _| INR
Barium _ _ _ _ —_| INRC
Beryllium _ _ _ _ _| {NR_
Cadmium__ _ _ _ _ _| |[NR_
Calcium__ _ _ _ _ _||NR_
Chromium_ _ _ _ _ _| |NR_
Cobalt _ _ _ _ _| |NR_
Copper ' NR_
Iron 10.0__|0 10.0_|0 10.0_|0 10.0_|0 10.0|0||p ~
Lead _ - - _ _ | |NR_
Magnesium _| INR_
Manganese 2.0__|0 2.0_|0 2.0_|0 2.0_|0 2.0\0)|p —
Mercury___ _ _ _ _ _ | INR_
Nickel _ _ _ _ _| INR_
Potassium _ _ _ _ _| INR_
Selenium_ _ _ _ _ _| INR_
Silver —| INR_
Sodium 200.0__|U 200.0_|T 200.0_|0 200.0_|0T 208.1|B||P__
Thallium_ _ - _ NR_
Vanadium_ - _|INR
Zinc - - - - ~| |NRT
Cyanide___ _ _ _ _ _| |NR

FORM III - IN

3/90
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U.S. EPA - CLP
3
BLANKS

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 mg/kg):
Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) C 1 Cc 2 C Cc Blank c M
Aluminum_ _ _ _ _ | INR_
Antimony_ _ _ - _ _| {NR_
Arsenic___ _ _ _ _ _| {NR_
Barium _ _ _ _ _I{NR_
Beryllium _ _ _ _ _ | INR_
Cadmium_ _ _ _ _ _| INR_
Calcium__ _ _ _ _ | INR_
Chromium_ _ _ _ _ _{ |NR_
Cobalt _ _ — _ _| |NR_
Copper _ _ _ _ | INR_
Iron _ 10.0_|0 _ _ _|P
Lead _ _ _ _ _| INR_
Magnesium _ _ _ _ | INR_
Manganese _ 2.0_|0 _ _ _||P
Mercury___ _ _ _ _ | INR_
Nickel _ _ _ _ _ | |NR_
Potassium _ _ _ _ _|1NR_
Selenium_ _ _ _ _ _ | |NR_
Silver _ _ _ _| INR_
Sodium _ 200.0_|0 _ _ 1P
Thallium_ _ _ _ _ _|INR_
Vanadium_ _ _ _ _ _ | |NR_
Zinc _ _ _ _ “ | INR_
Cyanide___ _ _ _ _ _| INR_

FORM III - IN

3/90
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U.S. EPA - CLP

Clv

FORM III - IN

3/90

3
BLANKS

= 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 mg/kg):

Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) c 1 c 2 c 3 c Blank C M
Aluminum_ _ _ _ _ _| INR
Antimony_ _ _ _ _ _| INR_
Arsenic__ _ _ _ _ _| INR_
Barium _ — _ _ _| INRT
Beryllium _ _ _ _ _| INR_
Cadmium__ _ _ _ _ _| INR_
Calcium__ _ _ _ _ _| [NR_
Chromium_ _ _ _ _ _||NR_
Cobalt ” ~ ~ ~ Tl INRT
Copper _| INR_
Iron 10.0__|U 10.0_|0 10.0_|0 10.0_|0 N
Lead _ _ _ _ _| INR_
Magnesium _| |[NR_
Manganese 2.0__|U 2.0_|0 2.0_|0 2.0_|T —||P
Mercury_ _ _ - _ _| INR_
Nickel _ _ _ _ _ | INR_
Potassium _ _ _ _ _ | |NR_
Selenium_ _ _ _ _ _| INR_
Silver _| [NR_
Sodium 200.0__ |0 200.0_|0T 200.0_|0|__200.0_|0 “llp T~
Thallium_ _ _ _ _ _ | INR_
Vanadium NR
zinc__ -~ - - - - ~| |vR-
Cyanide___ _ _ _ _ _I|NR
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U.S. EPA - CLP 018
3
BLANKS
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 mg/kg):
Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) C 1 c 2 C C Blank C M
Aluminum_ _ _ - _ _| [NR
Antimony_ _ _ _ _ _| INRC
Arsenic__ _ _ — _ _||INR
Barium _ _ _ _ _{|NR_
Beryllium _ _ _ _ _ | INRZ
Cadmium___ _ _ _ _ _| INRT
Calcium__ _ _ _ _ _| INR_
Chromium_ _ _ _ _ _{|NR_
Cobalt - _ _ _ _| |INR_
Copper _ _ _| INR_
Iron _ 10.0_|0 10.0_|0 _ P
Lead _ N _ _ _| INR_
Magnesium _ _ _ I |NR_
Manganese _ 2.0_|0 2.0_|U _ P
Mercury _ - — _ _| INR_
Nickel _ _ _ _ _| INR_
Potassium _ _ _ _ _| INR_
Selenium_ _ _ _ _ _ | INR_
Silver _| INR
Sodium _ 200.0_|T 200.0_|0 _ _||P__
Thallium_ _ _ _ _ _| INR_
Vanadium_ _ _ _ _| |NR_
Zinc _ _ _ _ _| |NR_
Cyanide__ _ _ _ _ _| |NR

FORM III - IN

3/90




Lab Name:

v

U.S. EPA - CLP

4
ICP INTERFERENCE CHECK SAMPLE

C1

ITAS_KNOXVILLE Contract: HOLLOMAN_ A
Lab Code: ITSTU_ Case No.: 47584 SAS No: SDG No.: Mw-01l0
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 3R A AB %R
Aluminum_|500000]_513000|_515005]_517802.4|100.9|_466115|_47/1892.3[_92.0
Antimony_

Arsenic__

Barium 471 504.6|T07.1 486.8/103.4

Beryllium 473 491.0]103.8 462.9) 97.9

Cadmium__ 861 954.01110.8 945.4(109.8

Calcium__|500000|_484000|_527605|_528253.5{109.1|_503510|_508759.9/105.1

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(_205772.8 —_194051|_195138.1

Lead 901 ~950.0(105.74 976.0(108.3

Magnesium|500000|_491000| _510725|_514639.3|104.8|_491009|_49%9292.2|101.7

Manganese 370 433.11117.1 415.1)112.2

Mercury

Nickel ___ 820 946.8|115.5 913.4|111.4

Potassium

Selenium_

Silver 901 1015.9(112.8 ___ 997.3|110.7

Sodium

Thallium_

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 020

S b

4
ICP INTERFERENCE CHECK SAMPLE

- Lab Name:

&

w0

ITAS_KNOXVILLE Contract: HOLLOMAN A
Lab Code: ITSTU_ Case No.: 47584 SAS No: SDG No.: MWw-010
ICP ID Number: JAl1100 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
Aluminum_|500000|_513000|_500281|_502436.2]_97.9| 499717 _501563.8] _97.8
Antimony_

Arsenic__

Barium 371 479.4|101.3 483.0|102.5
Beryllium 473 484.6]102.5 478.4(101.1
Cadmium__ 861 984.21114.3 977.5|113.5
Calcium__ (500000 |_484000|_509480|_513965.3{106.2|_508932|_508187.7|105.0
Chromium_ 417 464.2(111.3 450.9(108.1
Cobalt 402 474.9}118.1 454.7]1113.1
Copper 420 473.9]112.8 456.1|108.6
Iron 200000 194 _I§§SI§ —200226.5 ~158889 _198395.2

Lead 901 997.2{110.7 983.81109.2
Magnesium|500000|_491000|_498876|_500878.1|102.0|_485273|_488535.0|_99.5
Manganese 370 432.71116.9 418.01113.0
Mercury

Nickel 820 926.8|113.0 913.0(|111.3
Potassium

Selenium_

Silver 901 1029.3|117.2 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
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U.S. EPA - CLP 02

7
LABORATORY CONTROL SAMPLE

Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A

Lab Code: ITSTU_ Case No.: 47584 SAS No.: SDG No.: Mw-010
Solid LCS Source:

s

Acqueous LCS Source: SPEX

. ‘ Aqueous (ug/L) Solid (mg/kq)
%R L

Analyte True Foun True Found C imits

o\
x

Aluminum

= |Antimony_

Arsenic___

Barium

Beryllium

“ | Cadmium___

Calciunm

Chromiuim_

Cobalt

Copper

Iron 20000.0|22517.40112.6

Lead

Magnesium

~ |Manganese|_4000.0|_3986.40(_99.7

Mercury_

Nickel

Potassium

Selenium_

Silver

Sodium 20000.0|15118.30|_95.6

Thallium - ~

Vanadium_

Zinc

f

Cyanlide

FORM VII - IN
. 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.: 47584 SAS No.: SDG No.:MW-010
Concentration Units: ug/L
EPA
Sample |An|{0 ADD 1 ADD 2 ADD 3 ADD Final
No. ABS CON ABS CON ABS CON ABS Conc. Q

T T T e o A e A O e I A A N R e e .

LEEEEEE e e e e e e

FORM VIII - IN

|
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Lab Name: ITAS_KNOXVILLE

Lab Code:

Matrix (soil/water):

ITSTU_

U

ICP

.S. EPA - CLP

9
SERIAL DILUTION

Case No.:

WATER

Concent

47584 SAS No.:

ration Units: ug/L

Contract: HOLLOMAN A

C2d

EPA SAMPLE NO.

S5-0201L

SDG No.:
Level (low/med):

Analyte

Initial Sample
Result (I)

Serial
Dilution
Result (S)

9]

9]

%
Differ-
ence

ATuminum_
Antimony_
Arsenic__
Barium

Beryllium
Cadmium__
Calcium__
Chromium_
Cobalt

Copper

Iron

139.65__

Lead

Magnesium
Manganese
Mercury_
Nickel

136.97__

Potassium
Selenium_
Silver
Sodium
Thallium_
Vanadium_
Zinc

o e Er

129.90__

133.75__

trrrrrrrvrtrrvrrrerrrd

FORM IX - IN

O
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Lab Name: ITAS_KNOXVILLE

Lab Code: ITSTU_
ICP ID Number:

Flame AA ID Number :

Furnace AA ID Number

=

s

. Comments:

U.S. EPA - CLP

SDG No.:

10
Instrument Detection Limits (Quarterly)
Contract: HOLLOMAN A
Case No.: 47584 SAS No.:

JA1100 Date: 01/15/91

Wave-

length Back- CRDL IDL
Analyte (nm) ground (ug/L) (ug/L) M
ATuminum_|_308.20_ 200_ 40.0|P___
Antimony | _206.80_ 60 _ 30.0(P___
Arsenic__ | 193.60_ 10_ 40.0|P__
Barium _493.40_ 200 2.0(P__
Beryllium|_313.00_ 5_ 1.0|P___
Cadmium__ | 228.80_ 5_ 5.0{P__
Calcium__ | "317.90_ 5000_ 30.0{P__
Chromium_|_267.70_ 10_ 10.0|P__
Cobalt T228.60_ 50" 20.0(P__
Copper _324.70_ 25_ 10.0{P___
Iron_ ___|7259.90_ Too_ | _10.0|P__
Lead | 7220.30_ 3~ 30.0|P__
Magnesium|_279.00_ 5000_ 30.0|P__
Manganese|_257.60_ 15" | 2.0|P
Mercury 0.2_ NR_
Nickel —231.60_ 40_ 20.0(P__
Potassium|_766.00_ 5000_|__1000.0|P _
Selenium_|_196.00_ 5_ 60.0|P__
Silver T328.00_ To” 5.0|P_
Sodium _588.90_ 5000_ 200.0|P__
Thallium_|_190.80_ 10_ 40.0(P__
Vanadium_|_292.40_ 50_ 10.0({P__
Zinc T213.80_ 20° 5.0/P_

02

MW-010

FORM X - IN
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U.S. EPA - CLP

'
11A 0o
- ICP Interelement Correction Factors (Annually)
Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_A
Lab Code: ITSTU_ Case No.: 47584 SAS No.: SDG No.: MW-010
ICP ID Number: JAll00 Date: 10/15/90
Wave- Interelement Correction Factors for
- length
Analyte (nm) Al Ca Fe Mg AS
ATuminum_|_308.20__||_0.0000000[_0.0000000_]_0.0000000]_0.0000000[_0.0000000
o Antlmony _206.80__{!_0.0000000(_0.0000000_|_0.0000000|_0.0000000|_0.0000000
Arsenic__|7193.60__|!70.0103600{_0.0000000_|_0.0013600|_0.0000000|_0.0000000
« | Barium _493.40__|1_0.0000000{_0.0000000_| 0.0000000|_0.0000000;_0.0000000
Beryllium{_313.00__|{_0.0000000{_0.0000000_|_0.0000000| _0.0000000  _0.0000000
- | Cadmium ~228.80__|1_0.0000000}_0.0000000_j|_0.0000000|_0.0000000|_0.0055600
calcium___[7317.90__|1~0.0000000{_0.0000000_{"0.0000000|_0.0000000|_0.0000000
= |Chromium_| 267.70__||_0.0000000|{_0.0000000_|_0.0000000{_0.0000000}_0.0000000
Cobalt _228.60___ {|_0.0000000f_0.0000000_|_0.0000000; 0.0000000|_0.0000000
= |Copper____|(_324.70_||_0.0000000{"0.0000000_}{_0.0000000{_0.0000000|_0.0000000
Iron T259.90_{170.0000000|-0.0000000_|~0.0000000|_0.0000000/_0.0000000
= | Lead _220.30__}|1_0.0006800|_0.0000000_j_0.0000000}_0.0000000)_0.0000000
Magnesium|{_279.00__|{_0.0000000|_0.0000000_j_0.0000000|_0.0000000|_0.0000000
== |Manganese| 257.60___ || _0.0000000{_0.0000000_j_0.0000000}_0.0000000}|_0.0000000
Mercury
= |Nickel —231.60__|[_0.0000000{_0.0000000_|_0.0000000|_0.0000000|_0.0000000
PotassTIum| _766.00__{{_0.0000000{"0.0000000_|{"0.0000000|_0.0000000|_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___t{_0.0000000{_0.0000000_{_ 0.0000000j_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
~|2inc ~213.80__||_0.0000000{_0.0000000_|_0.0000000}_0.0000000)_0.0000000
™Comments:
y FORM XI (Part 1) - IN 3/90
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. ICP Interelement Correction Factors (Annually)
. Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN A
Lab Code: ITSTU_ Case No.: 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_
ATuminum_|_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_—|{T7193.60__||~0.0006600|_0.0000000_|_0.0005200|_0.0000000("0.0000000
Barium —493.40___{|_0.0000000|_0.0000000_|_0.0000000|_0.0000000|_0.0000000
Beryllium|_313.00__||_0.0000000|-0.0000000_|{_0.0000000(~0.0002800|_0.0001200
™ |Cadmium__|_228.80__||_0.0000000|_0.0025800_|_0.0000000|_0.0000000(_0.0000000
« |Calcium 1 —317.90__||_0.0000000| 0.0000000_| 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_|_0.0000000|_0.0000000|_0.0000000
Copper ~324.70__||_0.0000000|_0.0000000_|_0.0000000|_0.0000000|_0.0000000
- | ITON ~259.90__}{_0.0000000{_0.0000000_|_0.0000000|_0.0000000)_0.0000000
Lead _220.30__|}_0.0000000|_0.0000000_|_0.0000000|_0.0000000{_0.0000000
- |Magnesium|_"279.00__||_0.0000000|~0.0000000_|"0.0000000{-0.0000000|_0.0000000
Manganese| 257.60__ || _0.0000000|_0.0000000_{_0.0000000)_0.0000000{_0.0000000
« |Mercury
Nickel 231.60___||_0.0000000|_0.0000000_|_0.0000000|_0.0000000|_0.0000000
. |Potassium|_766.00__|{_0.0000000|_0.0000000_|_0.0000000| 0.0000000(_0.0000000
Selenium_{"196.00__||_0.0000000}| "0.0000000_{_0.0000000}_0.0000000|_0.0000000
= |Silver T328.00__||0.0000000{_0.0000000_|_0.0000000|_0.0000000{~0.0000000
Sodium _588.90__||_0.0000000}_0.0000000_|_0.0000000|_0.0000000}|_0.0000000
- |Thallitim_|~190.80__||_-0.0000000{0.0000000_|~0.0018300|_0.0000000|_0.0000000
Vanadium_| 292.40__ [ |_0.0000000|_0.0000000_|_0.0000000|_0.0000000|_0.0032600
- | Z1inc _213.80__|}|_0.0000000{_0.0000000_(_0.0000000|_0.0000000|_0.0000000
Comments:
o FORM XI (Part 2) - IN 3/90
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ICP Interelement Correction Factors (Annually)
Lab Name: ITAS_KNOXVILLE Contract: HOLLOMAN_ A
Lab Code: ITSTU_ Case No.: SAS No.: SDG No.: MW-010
+ ICP ID Number: JA11l00 Date: 10/15/90
Wave- Interelement Correction Factors for
length
Analyte (nm) v__
ATuminum_|_308.20_ (| _0.0218400
Antimony_ | _206.80__||_0.0000000
Arsenic__ 1 193.60__|1_0.0128200
Barium 493.40__||_0.0000000
- |Beryllium|_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__{{_0.0000000
Magnesium|_ 279.00__||_0.0000000
Manganese|_ 257.60__ || _0.0000000
= |Mercury___
Nickel ~231.60__| | 0. 0000000
Potassium|_766.00__||_0.0000000
Selenium_|_196.00__||{_0.0000000
Silver _328.00__1|{_0.0000000
Sodium ~588.90___ || _0.0000000
- |Thallium_|_190.80__ | |_0.0019670
Vanadium_|_292.40___ | |_0.0000000
Zinc ~213.80__|{_0.0000000
Comments:
FORM XI (Part 2) - IN 3/90
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Lab Name:
Lab Code:
ICP ID Number:

Comments:

ITAS_KNOXVILLE

U.S. EPA - CLP
12

ICP Linear Ranges (Quarterly)

Contract: HOLLOMAN_ A
ITSTU_ Case No.: 47584 SAS No.: SDG No.:
JAl1100 Date: 10/15/90
Integ. Concentration
Time (ug/L)

Analyte (sec.) M
ATumInum_ 6.00 500000.0_|_P_
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| ___ 500000.0_(_P_
Chromium_ 6.00 15000.0_|_P_
Cobalt —_6.00 15000.0_ | TP_
Copper | 6.00|___40000.0_|_P_
Iron 6.00|____500000.0_|_P_
Lead 6.00 40000.0_|P_
Magnesium 6.00 500000.0_ _P_
Manganese|__ 6.00 40000.0_|_P
Mercury__ “NR
Nickel 6.00 15000.0_|_P_
PotassTum 6.00{ __  500000.0_|_P_
Selenium_ 6.00 15000.0_|_P_
Silver 6.00 15000.0_|_P_
Sodium___— 6.00/___ 500000.0_|_P_
Thallium_ 6.00 15000.0_|_P_
Vanadium_ 6.00 15000.0_|_P_
Zinc 6.00 15000.0_(_P_

0

MW-010

FORM XII - IN

28

3/90
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INTERNATIONAL
TECHNOLOGY
CORPORATION

ANALYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

IT Corporation

April 11, 1991

5301 Central M.E., Suite 700

Albuguerque, NM 87108

ATTN:  Dann Meyer gz w/in/”
Job Number: ITNA 47584/ITNA 47599 (QC Data) P.0, Mumber: 301251.02.07
This is the Certificate of Analysis for the following samples:
Client Project ID: Holloman AFB
Date Received by Lab: 01/17 and 01/18/91
Number of Samples: Eleven (11)
Sample Type: Water
MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
Results in mg/liter (ppm)
Client Sample ID: 5-020191
Lab Sample ID: PP6082
Conc.
Spike Sample Conc. % Conc. %
Compound Added Result MS Rec. MSD Rec. RPD
total organic carbon 32 6 38 100 39 103 3.0

RPD = Relative Percent Difference

Date of Analysis:

Reviewed and Approved:

e 5 Speers

A]ycedh. Moore
Laboratory Manager

01/23/91

International Association of Environmental Testing Laboratories

American Council of Independent Laboratories

American Association ior Laboratory Accreditation

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

681-1-89
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IT Corporation IT ANALYTICAL SERVICES

April 11, 1991 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
Client Project 'ID: Holloman AFB Job Number: ITNA 47584/

ITNA 47592 (QC Data)

MATRIX SPIKE/MATRIX SPI¥E DUPLICATE RECOVERY
Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: MW-020191

Lab Sample ID: PP6195

Conc,

Spike Sample Conc. % Conc. %
Compound Added Result MS Rec. MSD Rec. RPD
total organic carbon 32 4 35 97 36 100 3.0

RPD = Relative Percent Difference

Date of Analysis: 01/23/91



IT ANALYTICAL SERVICES

IT Cor ti

Apri] ‘;‘1’”“ 1333'1‘ 5815 MIDDLEBROOK PIKE
’ KNOXVILLE, TN

Client Project ID: Holloman AFB Job Number: [TNA 47584/

ITNA 47599 (QC Data)

. e

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: MW-040191

Lab Sample ID: PPE196

Conc.

Spike Sample Conc. % Conc. %
Compound Added Result MS Rec, MSD Rec. RPD
total organic carbon 32 6 36 94 37 97 3.1

RPD = Relative Percent Difference

Date of Analysis: 01/23/91
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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
dT, 1991). Groundwater sampling was conducted in accordance with the A-E Quality
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)(1)] for the
parameters characterizing the suitability of the groundwater as a drinking water supply (40
CFR 265, Appendix III), 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)(1).

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(c)(2).

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 conceming 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 Fleld and Laboratory Data from the
Upgradient 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 first 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, conceming 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 (HO*) 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” (pH) x 10° 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 Carbon (TOC) and Purgeable Organic Halldes (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, ND,
representing undetected, not detected, or "less than" some detection limit value, for
example) are not reported here exactly as they were reported by the analytical laboratories.
Rather, all "less 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 Upgradilent Wells
Summary statistics calculated for each month’s replicate measurements for the upgradient
wells MW-1 and S-2 during the first 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)

Yy, = concentration measurement from this well, MW-1, this sampling episode,
November 1989, sum y, from i =.i to n, where y, = individual
concentration or specific conductance measurement

n = number of measurements

Calculation (units are pmhos/cm @ 25°C):

(59,100 pmhos/cm + 59,600 pmhos/cm + 60,100 pmhos/cm + 60,100 pmhos/cm) / 4 =
59,725 pmhos/cm, which rounds to the original data accuracy of 59,700 pmhos/cm.
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:

=Zn(y,-7)2
AT

where

s* = sample variance
Y, ¥,, and n are as before.

Calculation:

(59,100 pmhos/cm - 59,725 pmhos/cm)* + (59,600 pmhos/cm - 59,725 pmhos/cm)?
+ (60,100 pmhos/cm - 59,725 pmhos/cm)’ + (60,100 pmhos/cm - 59,725
pmhos/cm)? / (4-1) = 229,167 pmhos*/cm?

which rounds to the original data accuracy of 229,200 pmhos®/cm’.

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

sample standard deviation

s =
s’ = as previously stated.

Calculation:

s = ¥229,167 pmhos’/cm* = 479 pmhos/cm
which rounds to the original data accuracy of 500 pmhos/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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coefficient of variation
as previously stated.
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Calculation:
(500 pmhos/cm / 59,700 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 first 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(cX2) for calculating the arithmetic means and variances of contamination indicator
parameters at the upgradient wells during the first 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 purpose 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 Semlannual Fleld 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 Semlannual 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,_), 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
(t.) (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 for t (t,) 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:
Vrn - Vb
t= s+ 1/(n, x O)
where
t = the average replicate t-statistic for this well (MW-2), this parameter
(specific conductance and this semiannual sampling episode January
1991)
Va = the mean of the replicate measurements for January 1991
Yo = background mean for the upgradient well MW-1
Sy = background standard deviation for the upgradient well MW-1
n, = number of background wells
0O, = number of background observations or sampling episodes establishing
background during the first year.
Calculation:

(4,200 pmhos/cm - 57,500 pmhos/cm)/(6,200 pmhos/cm x V1 + (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 of t (t,) 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 (s,) 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 of t 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 excerpted 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 Upgradient 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 January 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 of t 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 Upgradient 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 perhaps 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 configured, is meeting the minimum requirements of 40 CFR 265.91; i.e., at
least one monitoring well is installed hydraulically upgradient 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 III), groundwater quality, and groundwater
contamination indicator parameters in these wells, according to 40 CFR 265.92(a) through
(c) and (e). The fifth, 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 S4 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 Upgradient 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 10 <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

Aug S-2 1 7.10 10450 62 <0.024
2 7.11 9750 7.3 <0.024

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 7.22 8900 6.71 <0.024
2 7.28 8400 7.13 <0.024

3 7.30 8500 7.02 <0.024

4 731 8400 7.02 <0.024

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 lon
Concentrations In Micro Moles Per Liter (umol/L)
Sewage Treatment Lagoons Monitoring Wells
Holloman Alr Force Base, New Mexico,

1989

Hydrogen

Month Well Replicate pH (pmol/L)
Aug MWw-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 MWw-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 7.09 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 ) 1 122 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 .23 0.059
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Table 3

Summary Statistics Describing the Replicate Measurements

of pH (umol/L Hydrogen) Taken During the Establishment of

Background Concentrations

. Sewage Treatment Lagoons Monltoring Wells
Holloman Air Force Base, New Mexico,

. 1989
- Proportion Standard
o Well Month N <DL Mean Variance Deviation CV.
- MW-1 Aug 4 0 0.229 1.98E-03 0.044 19.18
- © Sep 4 0 0.191 1.28E-05 0.004 2.10
Nov 4 0 0.176 1.68E-05 0.004 2.27
- Dec 4 0 0.180 2.86B-05 0.005 2.78
| s-2 Aug 4 0 0078  930E-06 0.003 3.84
- ‘ Sep 4 0 0.078 2.34E-05 0.005 6.40
Nov 4 0 0.053 2.58E-05 0.005 9.44
Dec 4 0 0.057 3.88E-06 0.002 3.49

N = Number of values greater than detection limit.
- DL = Detection Limit.
C.V. = Coefficient of Variation.
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Table 4

Summary Statistics Describing the Replicate Measurements
of Speclific Conductance (umhos/cm @ 25°C)
Taken During the Establishment of Background Concenirations
Sewage Treatment Lagoons Monltoring Wells
Holloman Air Force Base, New Mexico,

1989

Well Month N <DL Mean Variance Deviation C.Vv.

MW-1 Aug 4 0 48500 82500 300 0.62

Sep 4 0 62400 649000 800 1.28

Nov 4 0 59700 229200 500 0.84
. Dec 4 0 59500 110000 300 0.50
s2 Aug 4 0 9870 156560 400 4.05
- Sep 4 0 11700 16600 100 0.85
- Nov 4 0 8600 56700 200 2.33
Dec 4 0 7200 73300 300 4.17

N = Number of values greater than detection limit.
™ DL = Detection Limit.
C.V. = Coefficient of Variation.

o
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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 Standard

Well Month N <DL Mean Variance Deviation C.V.

MW-1 Aug 2 0.50 938 114.1 10.7 109.18
Sep 1 0.75 0.6 0.1 0.2 33.33
Nov 0 1.00 <1.0 NA NA NA
Dec 4 0.00 1.0 0 0 0.00

S-2 Aug 4 0 73 36 1.9 26.03
Sep 4 0 6.0 0 1.0 16.67
Nov 4 0 6.97 0.03 0.18 2.58
Dec 4 0 6.0 0 0 0.00

N = Number of values greater than detection limit.

DL = Detection Limit.

C.V. = Coefficient of Variation.

NA = Not Applicable
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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 Monltoring Welis

Holloman Air Force Base, New Mexico,

1989
Proportion Standard
Parameter Well Month N <DL Mean Variance Deviation CV
POX MWwW-1 Aug 2 0.50 0.049 0.002 0.043 87.76
(mg/L as Sep 4 0 19 25 1.6 84.21
chloride) Nov 4 0 0.13 0.00 0.01 7.69
Dec 0 1.00 <0.010 NA NA NA
S-2 Aug 0 1.00 <0.024 NA NA NA
Sep 2 0.50 0.06 0.00 0.03 50.00
Nov 0 1.00 <0.024 NA NA NA
Dec 0 1.00 <0.010 NA NA NA
N = Number of values greater than detection limit.
DL = Detection Limit.
C.V. = Coefficient of Variation.
NA = Not Applicable.
AL/6-91/WP:HOL:R-1860 22



Table 7

Summary Statistics Describing the Replicate
Averages for Upgradient Wells
Background Concentrations of Contamination Indicator Parameters
Sewage Treatment Lagoons Monitoring Wells
Holloman Alr Force Base, New Mexico,

et

N = Number of values greater than detection limit.

DL = Detection Limit.

C.V. = Coefficient of Variation.
Sp. Cond. = Specific Conductance.
NA = Not Applicable.

®Units are: hydrogen (pH), pmol/L; Sp. Cond., pmhos/cm @ 25° C; TOC, mg/L; and POX, mg/L as chloride.

AL/6-91/WP:HOL:R-1860
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1989
Proportion Standard®

. Well Parameter N <DL Mean®  Variance Deviation Cv.
MW-1 Hydrogen 4 0 0.194 5.98E-04 0.024 12.37
Sp. Cond. 4 0 57500 37949200 6200 10.78

TOC 3 0.25 3 21 5 166.67

POX 3 0.25 0.5 0.8 0.9 180.00

S-2 Hydrogen 4 0 0.067 1.80E-04 0.013 19.40
Sp. Cond. 4 0 9300 3659200 1900 20.43

TOC 4 0 7 0 1 14.29

POX 1 0.75 0.022 0.001 0.025 113.64

All Hydrogen 8 0 0.130 4.96E-03 0.070 53.85
Upgradient Sp. Cond. 8 0 33400 681133100 26100 78.14
Wells TOC 7 0.13 5 13 4 80.00
POX 4 0.50 03 04 0.7 233.33
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Table 8

Groundwater Contamination Indicator Parameters Third Semiannual

Sampling Episode Sewage Treatment Lagoons Monltoring Wells

Holloman Air Force Base, New Mexico,

January 1991

Specific POX
Gradient Hydrogen Conductance TOC (mg/L as
Well Location Replicate pH (pmol/L) (pmhos/cm @25°C) (mg/L) chloride)
MWw-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 7.2 0.060 4200 4 <0.010
3 123 0.058 4200 4 <0.010
4 7.22 0.060 4200 4 <0.010
MW-3 DOWN 1 1.071 0.085 9200 7 <0.010
2 7.04 0.091 9200 7 0.018
3 7.03 0.093 9100 7 <0.010
4 7.03 0.093 8900 7 0.018
MwW4 DOWN 1 7.03 0.093 9200 5 <0.010
2 7.02 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
S4 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 Eplisode
Sewage Treatment Lagoons Monitoring Wells
Holloman Air Force Base, 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. Cond. 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. Cond 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/DOWN Hydrogen 4 0 0.059 4.0E-06 0.002 3.39
Sp. Cond. 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. Cond. 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 1.10E-04 0.010 5.80
Sp. Cond. 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. Cond. 4 0 40400 6667 82 0.20
TOC 4 0 3 0 0 0
POX 0 1.00 <0.010 NA NA NA
MW-7/DOWN Hydrogen 4 0 0.128 2.23E-05 0.005 3.69
Sp. Cond. 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. Cond. 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/DOWN Hydrogen 4 0 0.058 1.13BE-05 0.003 5.80
Sp. Cond. 4 0 30100 6667 82 027
TOC 4 0 1 0 0 0
POX 0 1.00 <0.010 NA NA NA

N = Number of values greater than detection limit.

DL = Detection Limit.

C.V. = Coefficient of variation.

Sp. Cond. = Specific conductance.

“anixs are: hydrogen (pH), pmol/L; 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 Upgradient Well MW-1 with Data Collected
During the Third Semilannual Sampling Sewage Treatment Lagoons
Monitoring Wells, Holloman Air Force Base, New Mexico,
January 1991

Hydrogen (pmol/L) Specific Conductance os/cm @ 25°

WELL Vm Ym =% t Ym Ym - I t

MW-1 0.166 -0.028 -1.04 34,250 -23,250 -3.35
S-2 0.059 -0.135 -5.00 5,000 -52,500 -7.58
MW-2 0.059 -0.135 -5.00 4,200 -53,300 -1.70
MW-3 0.091 -0.103 -3.81 9,100 -48,400 -6.98
MW4 - 0.088 -0.106 -3.92 11,200 -46,300 -6.68
MW-5 0.181 -0.013 -048 9,950 -47,550 -6.86
MW-6 0.136 -0.058 -2.15 40,400 -17,100 -2.47
MW-7 0.128 -0.066 2.4 6,425 -51,075 -1.37
MW-8 0.149 -0.045 -1.67 10,000 -47,500 -6.85
S-4 0.058 -0.136 -5.04 30,100 -27,400 -3.95

¥ = Monitor well replicate average for January 1991 sampling results.

¥» = Well MW-1 background average, S, = well MW-1 background standard deviation

¥, Hydrogen = 0.194, S, V1 + 1/4 = 0.027
¥, Specific conductance = 57,500 S, V1 + 1/4 = 6930
t = Calculated average replicate t statistic for the monitor well compared to upgradient well MW-1.
t. = Critical value of t, from Tables 16 and 17 (overall alpha = 0.01, degrees of freedom (df) = 3).

t. Hydrogen = 8.061

t. Specific conductance = 7.285

Values for t (absolute value in the case of hydrogen) exceeding t_ indicate concentrations in the well samples

are statistically greater (or lesser in the case of hydrogen) than well MW-1 background.

AL/6-91/WP:HOL:R-1860
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Table 11

Results of the Averaged Replicate t-Test Comparlng
Background TOC and POX
Data from the Upgradient Well MW-1 with Data Collected
During the Third Semlannual Sampling Sewage Treatment Lagoons
Monltoring Wells, Holloman Alr Force Base, New Mexico,
January 1991

TOC (mg/L) POX (mg/L as chloride
WELL Ym Ym = To t Ym Ym - Ib t
MW-1 0.5@ 25 0417 0.005® -0.495 -0.495
s-2 7 4 0.667 0.008 -0.492 -0.492
MW-2 4 1 0.167 0.005® -0.495 -0.495
‘MW-3 7 4 0.667 0.012 -0.488 -0.488
- MW-4 6 3 0.500 0.005® -0.495 -0.495
- MW-5 5 2 0333 0.005® -0.495 -0.495
- MW-6 3 0 0.000 0.005® -0.495 -0.495
MW-7 3 0 0.000 0.034 -0.466 -0.466
% MW-8 4 1 0.167 0.064 -0.436 -0.436
S-4 1 2 -0.333 0.005® -0.495 -0.495

(Assumed value, one-half detection limit of 1 mg/L.

o ®Assumed value, one-half detection limit of 0.010 mg/L as chloride.
¥ = Monitor well replicate average for January 1991 sampling results.
pl ¥, = Well MW-1 background average, S, = well MW-1 background standard deviation

% TOC=3,8,V1 + 1/4=6
¥, POX =05, S,V1 + 1/4 =10
t = Calculated average replicate t statistic for the monitor well compared to upgradient well MW-1.
t. = Critical value of t, from Table 17 (overall alpha = 0.01, degrees of freedom (df) = 3) = 7.285.
- Values for t exceeding t. indicate concentrations in the well samples are statistically greater than Well MW-1
background.

AL/6-91/WP:HOL:R-1860 27



Table 12

Results of the Averaged Replicate t-Test Comparing
Background Hydrogen (pH) and Specific Conductance
Data from the Upgradient Well S-2 with Data Collected
During the Third Semlannual Sampling Sewage Treatment Lagoons
Monlitoring Wells, Holloman Air Force Base, New Mexico,
January 1991

HYDROGEN (umol/L) SPECIFIC CONDUCTANCE (umhos/cm @ 25°C
WELL Ve A t Y Y - T 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 4300 -2.028
""" MW.-2 0.059 -0.008 -0.533 4,200 -5,100 -2.406
MW-3 0.091 0.024 1600 9,100 -200 -0.094
MW-4 0.088 0.021 1.4 11,200 1,900 0.896
ﬂ MW.5 0.181 0.114 7.600 9,950 650 0307
MW-6 0.136 0.069 4.600 40,400 31,100 14.670
MW-7 0.128 0.061 4,067 6425 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

V.. = Monitor well replicate average for January 1991 sampling results.
¥, = Well S-2 background average, S, = well S-2 background standard deviation

o ¥, Hydrogen = 0.067, S, V1 + 1/4 = 0.015
¥, Specific conductance = 9,300, S, V1 + 1/4 = 2120
- t = Calculated average replicate t statistic for the monitor well compared to upgradient well S-2.

t. = Critical value of t, from Tables 16 and 17 (overall alpha = 0.01, degrees of freedom (df) = 3).
o t. Hydrogea = 8.061
t. Specific conductance = 7.285
- Values for t (absolute value in the case of hydrogen) exceeding t_ 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 Upgradient Well S-2 with Data Collected
During the Third Semlannual Sampling Sewage Treatment Lagoons
Monitoring Wells, Holloman Alr Force Base, New Mexico,
January 1991

TOC (mg/L) POX (mg/l as chloride)

WELL Vm Yo - t Vm Vm - %o t

MW-1 0.5® 6.5 -6.500 0.005® -0.017 -0.607

S-2 ‘ 7 0 0.000 0.008 -0.014 -0.500

MW-2 4 3 -3.000 0.005® -0.017 -0.607
B MW-3 7 0 0.000 0.012 -0.010 -0.357
MW-4 6 -1 -1.000 0.005® -0.017 -0.607

MW-5 5 2 -2.000 0.005® -0.017 -0.607
o MW-6 3 4 -4.000 0.005® -0.017 -0.607

MW-7 3 4 -4.000 0.034 0.012 0.428
- MW-8 4 3 -3.000 0.064 0.042 1.500
sS4 1 -6 -6.000 0.005® -0.017 -0.607

®Assumed value, one-half detection limit of 1 mg/L.

- ®Assumed value, one-half detection limit of 0.010 mg/L as chloride.
V.. = Monitor well replicate average for January 1991 sampling episode.
o ¥, = Well S-2 background average, S, = well S-2 background standard deviation
% TOC =78 V1 + 1/4=1
- ¥, POX = 0.022, S, V1 + 1/4 = 0.028

t = Calculated average replicate t statistic for the monitor well compared to upgradient well S-2.

t. = Critical value of t, from Table 17 (overall alpha = 0.01, degrees of freedom (df) = 3) = 7.285.

Values for t 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 Upgradient Wells with Data Collected
During the Third Semlannual Sampling Sewage Treatment Lagoons
Monlitoring Wells, Holloman Alr Force Base, New Mexico,
January 1991

HYDROGEN (pmol/1) SPECIFIC CONDUCTANCE (umhos/cm @ 25°C)

WELL Ym Ym = t Yo Im - s 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
MwW-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 -0.847
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 0257 10,000 -23,400 -0.845
54 0.058 -0.072 -0.973 30,100 - -3,300 -0.119

¥ = Monitor well replicate average for January 1991 sampling results.
¥, = All upgradient wells background average, S, = All upgradient background standard deviation
¥, Hydrogen = 0.130, S, VY1 + 1/8 = 0.074
¥ Specific conductance = 33,400, S, V1 + 1/8 = 27,700
t = Calculated average replicate t statistic for the monitor well compared to all upgradient wells.
t, = Critical value of t, from Tables 16 and 17 (overall alpha = (.01, degrees of freedom (df) = 7).
t. Hydrogen = 5.547
t, Specific conductance = 5.111
Values for t (absolute value in the case of hydrogen) exceeding t, 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 Upgradilent Wells with Data Collected
During the Third Semlannual Sampling Sewage Treatment Lagoons
Monitoring Wells, Holloman Alr Force Base, New Mexico,
January 1991

TOC (mg/l) POX (mg/L as chloride)

WELL Vm Ym- % t Vm Vm - %o t

MW-1 0.5® 45 -1.125 0.005® -0.295 -0.421
S-2 7 2 0.500 0.008 -0.292 -0.470
MW-2 4 -1 -0.250 0.005® -0.295 -0.421
MW-3 7 2 0.500 0.012 -0.288 -0.411
MW-4 6 1 0.250 0.005® -0.295 -0.421
MW-5 5 0 0.000 0.005® -0.295 -0.421
MW-6 3 2 0500  0.005® -0.295 -0.421
MW-7 3 2 -0.500 0.034 -0.266 -0.380
MW-8 4 1 -0.250 0.064 0236 -0.337
S-4 1 4 -1.000 0.005® -0.295 -0.421

(®Assumed value, one-half detection limit of 1 mg/L.

®Assumed value, one-half detection limit of 0.010 mg/L.

V. = Monitor well replicate average for January 1991 sampling episode.

¥, = All upgradient wells backgrmmd average, S, = All upgradient background standard deviation
%, TOC=5,8,V1 + 1/8 =4
¥, POX = 0.3, Sy, V1 + 1/8 = 0.7

t = Calculated average replicate t statistic for the monitor well compared to all upgradient well S-2.

t, = Critical value of t, from Tables 17 (overall alpha = 0.01, degrees of freedom (df) = 7) = 5.111.

Values for t exceeding t_ indicate concentrations in the well samples are statistically greater than all upgradient
wells background.
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Table 16

- One-Talled Critical (tc ) Values Which Control
the Overall Signlficance Level at One Percent

o Degrees of Freedom Associated with the
Averaged Replicate Test Statistic
Total No.
of Wells 3 7 11 15 19 23 27 31 35
4 6297 4543 4065 3841 3712 3628 3568 3.524 3.490
5 6534 4609 4175 3939 3803 3714  3.651 3.604 3.569
6 6729 4793 4265 4019 3876 3783 3718 3.669 3.569
7 6896 4889 4342 4086 3939 3842 3774 3724 3.388
8 7041 4972 4408 4145 3992 3893  3.823 4771 3.490
- 9 7.160 5045 4466 4196  3.039 3937  3.865 3812 3.569
10 7285 5111 4518 4242 4082 3977 3904 3.849 3.632
11 7390 5.171 4566 4283 4120 4013 3938 3.882 3.685
- 12 7487 5225 4609 4321 4154 4046  3.969 3912 3.731
13 7576 5276 4648 4356 4186 4076  3.998 3.940 3771
14 7657 5322 4685 4388 4216 4103  4.024 3.966 3.807
: 15 7736 5366 4719 4418 4243 4129  4.049 3989  3.839
Source: RCRA Ground Water Monitoring Technical Enforcement Guidance Document (TEGD),

September 1986, National Water Well Association, Dublin, Ohio.
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Table 17

Two-Talled Critical (t,) 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 7041 4972 4408 4145 3992 3893  3.823 3771 3731
| 5 7285 5111 4518 4242 4154 4046  3.969 3.912 3.869
6 7487 5225 4609 4321 4154 4046  3.969 3.912 3.869
7 7659 5322 4685 4388 4216 4103  4.024 3.966 3.920
8 7808 5406 4751 4446 4269 4153 4072 4.012 3.965
9 7941 5481 4810 4496 4315 4197 4114 4.052 4.004
- 10 8061 5547 4862 4542 4357 4236 4151 4.088 4.039
- 11 8.160 5608 4909 4583 4394 4271 4185 4.120 4.071
12 8269 5.663 4952 4621 4429 4304 4215 4.150 4.100
13 8361 5714 4992 4655 4460 4338 4244 4177 4.126
. 14 8446 5761  5.029 4687 4489 4360 4270 4202 4.150
_ 15 8525 5805 5063 4717 4516 4386 4294 4226 4173
- Source: RCRA Ground Water Monitoring Technical Enforcement Guidance Document (TEGD),
- September 1986, National Water Well Association, Dublin, Ohio.
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Table 18

Groundwater Elevations
Sewage Treatment
Lagoons Monltoring Wells,
Holloman Alr Force Base, New Mexico,
January 1991

Top of® Depth to®
Casing Elevation Groundwater Groundwater

Monitor Well (FAMSL) (Feet) Elevation
MW-1 405342 10.83 4042.59
S-2 4040.56 8.36 4032.20
Mw-2 4039.78 4.71 4035.01
MW-3 4037.38 8.13 4029.25
Mw4 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
S4 4034.46 8.67 4025.79

®Radian, 1989.
®Reference from top of casing. Measured on January 14, 1991.
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