EXECUTIVE SUMMARY

Background and Purpose

The Department of Defense (DOD) is conducting a nationwide emviron-
mental program to evaluate waste disposal practices on DOD property, to con-
trol the migration of hazardous contaminants, and to control hazards that may
result from past or present waste disposal practices. The Installation Resto-
ration Program (IRP) Phase II, is under the technical direction of the USAF
QOccupational and Environmental Health Laboratory (USAFOEHL), Brooks AFB,
Texas. The program consists of four phases: Phase I, Initial Assessment/
Records Search; Phase II, Problem Confirmation/Quantification; Phase III,
Technology Base Development; and Phase IV, Remediation. The United States Air

Force (USAF) has initiated an IRP investigation at Hill Air Force Base, Utzh.

Phase I studies for the Hill AFB Installation Restoration Program
were completed in January 1982. The purpose of the Fhase I study was to con-
duct a records search for the identification of past waste disposal activities
which may have caused groundwater contamination and the potentisl for migra-—

tion of cocntaminants off base.

During the Phase I studies, thirteen sites at Hill AFB were identi-
fied as possibly containing hazardous waste. Of the thirteen sites identi-
fied, four were selected for Phase II (Stage 1) studies. During the Phase II
(Stage 1) study two additional sites were sdded resulting in a total of six
sites investigated, The objectives of the program were to determine whether
hazardous materials were present in the surface and/or subsurface environ-
ments; to determine if hazardous materials were migrating or had the potential
to migrate; to recommend actions necessary to evaluate the magnitude and ex—-
tent of contaminaticn; and to suggest an envirommental monitoring program, as

needed, to document current conditions &rd future discharges. The results of
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the IRP Phase II (Stage 1) activities were documented in a report and subse-

quent Stage 2 activities were planned.

During an IRP Phase II (Stage 2) Presurvey meeting in March 1985,
additional sites, including Building 220, were identified for inclusion in
Stage 2 of the Phase II IRP investigation. The Building 220 underground tanks
were added by Hill AFB personnel because of the State of Utah's concern for
potential contamination in the subsurface from these tanks. The underground
tanks were also added to the investigation as part of the envircmmental
screening procegs during Base modernization planning. Building 220 has not
undergone a Phase I or Phase II (Stzge 1) study. Therefore, because littie
background information was available, this study was conducted as an expanded
Stage 1 activity which included elements of Stage 2 efforts. Racdian Corpora-
ticn performed the Phase II (Stage 1) field evaluation at Building 220 under

USAF Contract No. F33615-84-D-4402, Delivery Order 0014,

Radian Corporation was authorized to proceed on the Hill AFB Phase
IT (Stage 1) progfam on 13 September 1985. Field activities tccl plece Irom
21 October 1985 to 26 November 1985, and again during 6 and 13 June 1987. The
activities consisted of formation sampling., well completion and groundwater
sampling of four test wells, as well as formation sampling and abandonment of
four test holes. Additionally, direct groundwater flow measurements were
taken in three of the groundwater test wells. The direct investigation of the

underground tanks was not part of this study.

The initial findings of these IRP field activities were presented in
a draft report (January 1986). The results indicated low levels of volatile
organic compounds in groundwater and quality control samples colliected. But,
because of the large amounts of solvents used at Building 220, it was not cer-

tain if airborne contaminants biased the program samples analyzed.

The results were discussed at a February 1986 meeting with reprasen-—

tatives of USAFOEHL, Base Bicenvirommental Engineers (SGB) and Base Civil
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Engineers (DEV). As a result of the meeting, Radian was directed to perform
additional groundwater sampling and statistical analysis of the resulting
chemical analyses after the underground tanks were removed. The undergrecund
tanks were removed during the period December 1286 through May 1987. The

additional groundwater sampling was then conducted in June 1987.
Site Location and Description - Building 220 Underground Tanks

Building 220 is located in the southeastern area of Hill AFB (Figure
1). Aircraft painting and stripping operations were conducted at Building 220
for more than 20 years. The three underground tanks were located on the
northwest side of the building under a concrete apron adjacent to Building 220
(Figure 2). These underground tanks (A, B, and C, on Figure 2) were used for
settling of paint chips and solic¢s generated during paint stripping operaticns
at the building. The reinforced concrete undergrcund tanks were formerly used
as oil/water separators. During the data review, a2 fourth tank, an unused
fuel tank (F on Figure 2), was found, Figure 2 also shows the locations of
previous foundation borings, and the IRP test heole and well locations. All of

these provided data on the local hydrogeology for this study.
Sampling and Analytical Program

The program at Building 220 consisted of the collection of formation
and water samples. A total of 51 formation samples, including 5 quality con—
trol samples, were collected for chemical sanalysis. Most of these samples
were retrieved from four test holes located at the settling tanks. Groundwa-
ter samples were collected from four test wells installed in the study area as
part of this investigation. The base potable water used during test well con-
struction was also sampled for analysis. As a quality control measure for the
program, a sample of water in which the sand pack material had been soaked was
analyzed to determine the effect of the sand pack on sample chemistry, A

field blank and a trip blank were alsc analyzed.
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All samples were transported to Radian Analytical Services for anal-
ysis. Sample splits were alsc provided to USAFOEHL, Brooks AFB, Texas. The

analytical program is shown on Table 1.
Analytical Results

A total of 51 formation samples and 13 groundwater, and potable
water samples were collected for chemical analyses. These samples were
analyzed by Radian laboratories. In addition, 4 samples obtained from drill
cuttings were analyzed for ignitability and purgeable organics. EP toxicity
tests were performed on 48 formation samples and compared to criteria for
classification of hazardous waste under the Resource Conservation and Reccovery
Act (RCRA). Chemical analyses were performed as noted on Table 1. Some
organic and inorganic compounds were detected in the formation around the
underground tanks, Similar compounds were also detected in the groundwater at
all sites and to a lesser degree in the quality contrel (QC) samples ccllected
during the MNovember 1985 sampling. No unusual compounds were detected in the
QC sample obtained during the sampling in June 1987. The incrgenic and
organic parameters that were detected are shown on Tables 2 through 8. The
following discussion provides a summary of the resulting formation and

groundwater analytical results.
Formation Analytical Results

The chemical analyses of the formation samples indicate, generally,
low levels of contaminants in the vicinity of the settling tanks but particu-
larly near Underground Tank "A"™ (Figure 2) at Test Hole APA-2. 0il and grease
were confirmed at Test Hole APA-2 down to 55 feet below land surface. Three
organic compounds (Table 3) were detected in formation samples about the site
but may not reflect in—-situ conditions, but rather fuel and solvent vapors
around Building 220 and analytical interferences. All formation and cuttings

samples analyzed for EP toxicity and/or ignitability were found non-hazardous
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TABLE 1. ANALYTICAL PROGRAM FOR FORMATION AND WATER SAMPLES,
BUILDING 220 HILL, AFB, UTAH

Building
. 220
Parameter Methed Samplesa
*
Purgeable Aromatic and EPA 601/602, EPA 8010/8020 W, F
Volatile Organic
Compounds
Heavy Metals (As, Ba, Cd, EPA 200.7, 206.3, 237.2, W
Cr, Pb, Hg, Se, Ag) 245.1, 270.3
*
Volatile Organic Compounds EPA 624 W, F
0il & Grease (IR) EPA 413.2 W, F
*
Phenols EPA 604 (8040}, EPA 604, W, F
EPA (420.2)
pH EPA 150.1 W, F
Specific Conductance EPA 120.1 W, F
Total Organic Carbon EPA 415.1 W
Hazardous Waste Classification
EP Toxicity EPA 1310 F
Ignitibility 40 CFR 261.21 F
Groundwater Classificatien
Major Anions and Cations EPA 200.7, 325.3, 340.2 W
(Ca, Mg, Na, Fe, F, C1, 375.2 A4Q3
804, HCOS)

Samples W = water (groundwater, potable water, sand pack rinse, trip and
field blanks.)
F = formation/soil samples.

Analysis for volatile organic compounds by EPA Method 624 was used for
confirmation of EPA 601 analyses.

Additional groundwater sampling conducted 6 and 13 June 1987 for indicated
parameters,
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TABLE 2. RESULTS OF ANALYSES OF FORMATION SAMPLES, BUILDING 220, HILL AFB, UTAH

denis-d+S0REECASEENEASERNEEE SRS REEEEEASEENRENRRRAAKLEIETRCIENREASIENTAIEAN RN EXEEADIZRANBEARFRREASENELAESHALAARREAXZEE SEESIZSETIAARERERER
139] SAMPLE  BASE EP TOXICLTY (ma/L) ol & PHENOLS  FIELD FIELD ]
HOLE DEPTM SANPLE  DATE  rererr-e-ccccccosco-sascucrmeoooooeroonnaues B LA AL E R P L PP R C PP PP P OTR P GREASE  EPA 420.1 TEWP CONDUCT IVITY
wMBEd  (feet) WUMBER  SAMPLED  ARSEMIC BARIUM  CADMIUM  CHROMIuM LEAD MERCURY  SELENIUN SILVER (ugrg)  (w/g) {o C} (ushio/cm)
DETECTION LINIT (mg/L) 0.06 0.009 0.002 0.005 0.08 0.0002 0.08 0.002 b b - - -
CRITERLA (wmg/L) 5.0 100.0 1.0 5.0 5.0 0.2 1.0 5.0 NC NC
APT-1 32 RSP 10/26/8% < .06 0.41 «0.002 0.009 * « 0.08 <0.0002 «0,08 «0.002 <18 <0, 10 21.0 - 8.7
60 RI1BA 10/28/83 <« 0.06 1.1 <0.002 0013 " <008 «0.0002 <0.08 «0.002 220 «0.10 19.0 - .0
90 RIO7 10/28/85 < 0,06 n.08 <0.002 0.015 « < 0.08 «0,0002 <0.08 0.004 * <18 «0.10 16.0 200 6.9
APA-2 S R122 10722785 < 0.06 0.2 «0.002 0.00T * <« 0.08 <0. 0002 <0.08 <0.602 120 «0. 1 10.5 LY 9.2
10 Ri123  jp/22/85 < 0.06 0.30 0,002 <0.00% < .08 «0.0002 «0.08 <0.002 110 <0.11 9.0 30 a.5
15 R124 10/22/8% < 0.06 0.88 «0.002 0.016* < 0.03 «0.0002 <0.08 0.006 * 1] <0. 1 9.0 45 8.8
15 R125¢ jo0/22/85 < 0.06 0.48 <0.002 0.010 < 0.08 «0.0002 «0.08 <0,002 180 <0.07 9.0 45 8.6
R126 10723/85 < 0.06 0.12 <0.002 0.006 * < 0.08 <0.0001 * «0.08 <0.002 9.9 <0, 10 10.0 100 7.1
25 R127 10723785 < 0.06 1.1 «0.002 0.017 * < 0.08 <0.0002 «0.08 0.000 * <99 <0.09 10.0 100 ['%)
/128 10/23/85 < 0.06 0.42 <0.002 0.092* < 0.0 <0.0002 «0.08 «0.002 4] <0.12 10.0 120 7.3
35 R1I29  10/23/85 < 0.06 0.23 <0.002 0.01a * 0.10 *  <0.0002 o2 0.011 < 19 <0.07 10.0 150 Tv.2
40  R130  10s23/85 g.0¢ = 0.39 «0.002 0.018 0.11 % <0.0002 0.15 * 0a.018 <« 19 «0.06 12.0 150 7.5
&5 R1M 10723785 < 0.06 1.5 «0._002 o.018 = 0.091 = <0.0002 0.09 * 0.008* < W «0.11 14.0 160 7.2
S0 k132 10723785 < 0.06 0.52 «(.D02 0.013 = 0.09 * «0.0002 en-e 0.008* «<9.8 <0.10 14.0 130 1.6
55  R133 10723785 « 0,06 ] <0.002 0.011 0,085 *  «b.0002 008" 0.002 * 20 <0.05 13.5 130 1.7
&0 RI3& 10724785 0,084 0.46 «0.002 0.018 + 0.2 »  «<0.0002 0.12 * 0.017 .4 «0.07 10.0 100 1.7
65 R13S 10724783 < 0.06 .54 <0.002 0.018 = 0.095 = «<0.0002 0.1 * 0.007* <10 <0.07 n.s 130 .7
APA-3 5 @160 10/30/85 0095 0.083 <0.002 0.0k ¢ < 0.08 <0.0002 <0.08 0.012 < 18 <0.09 15.0 22 6.2
15 ®162 10/30/85 < 0,06 0.32 «(,002 0.007T* < 0.08 <0.0002 «0.08 <0.002 <17 <0.07 15.0 15 10.6
25 Rk 10/30/85 < 0.06 B.51 <0.002 0.005 * < 0.08 <0.0002 <0.08 <0,002 <17 <0.11 15.0 45 9.0
25 @185+ 10/30/83 <« 0,06 0.52 «{),002 <0.005 < 0.08 <0.0002 <0.08 <0, 002 < 16 «0,10 15.0 & .0
35 R16T 10/31/83 < 0.08 0.44 <0.002 <0.005 < 0,08 <0.0002 <0.08 <0.002 <15 «0.11 8.0 40 9.0
&5  RI6® 10/31/85 < 0.06 0.81 <0.002 0.011 * <« 0.08 <0.0002 «0,08 0.007 * <13 <0.11 11.0 -] 8.0
APA-& 10 R149 10/298/03 < 0.06 0.57 <0.002 00N * < 0.08 <0.0002 +0.08 0.009 * < V7 <0.12 0.0 150 6.8
20 RIS 10/29/83 « 0.D6 0.50 <0,002 0.015* < 0.08 <0.0002 <0.08 0.012 < 15 <0.10 10,0 150 8.5
3 RI53 10/26/85 ¢ 0.06 0.59 <0, 602 0.010 * < 0.08 <0.0002 <0.08 0.010 <15 «0.09 12.0 350 8.4
0 RIS 10/29/85 < .06 0.76 «0,002 0.015 ¢ <« 0.08 <0.0002 <0.08 0.010 < 16 <0.12 12.0 49 10.2

Count inued
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TEST SAMPLE
WOLE DEPTH
MMEER  (feat)

DETECTION LINIT
CRITERIA (mg/L)
50

10
15
20
25

35
&0
&5
45
30
35

gEgs

[ 5]

BASE
SAMPLE
NUMBER

nr2
’73

DATE
SAMPLER

10/29/85
10/29/85

10/25/85
10/25/085
10/25/85
10/23/85
10/25/85
10/25/85
10/23/85
10/28/85
10/28/0%
10/28/835
10/28/85
l0/28/83

11/1/85
11/1/85
11/1/83%
11/4/85

1/5/83%
11/5/85

11/4/85
11/4/83

< 0.04

<« 0.06

< 0.06
D12

< 0.06

« 0.06

< 0.06

< 0.06

< 0.06

< 0.06

< 0.06

< 0.06

0.06

0.06

0.06

0.06

A A A A

< 0.06
< 0.0&6

0.072 *
< 0.0

0.26
o.28
0.35

1.2

1.5
0.57
0.66
0.45
0.29
0.3
0.32
0.41

08.30
0.49
0.85
0.036

0.39
0.9

0.80
0.36

CADMIUM

<0.002
<0.002
«0.002
«<0.002
«<0.002
<0.002
«0.002
«0.002
«<0.002
«0,002
«0,002
<0.002

TABLE 2.

EP TOXICITY (mg/L)

CHROMIUN
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o
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0.08

A A A A A A A A A A A A
peRreePeEP
BE8ESEEEE

eeerp
EE8S

8

0.08
0.08
0.08

A A A A

< 0.08
< 0.08

(Cont.)

<0.0002
0.0002 *
<0.0002
<0.00062
«0.0002
<0.0002
«0,0002
<0.0002
«0.,0002
«0.0002
«0.0002
«0.0002

<0, 0002
<0.0002
<0.0002
<0.0002

0.001 *
«0.0002

<0.0002
<0.0002

<0.08
<0.08
<0.08
<0.08
<0.08
«0.08
<0.08
<0.08
<0.08
<0.08
«0.08
<0.08

«0.08
<0.08
«<0.0a
«0.08

<0.08
<0.08

<0.08
<0.08

olL &

GREASE

SILVER (/@)
0.002 ]
5.0 NC
0.009 * < ¥
17
«0.602 < 15
0003 <15
0.004 * <117
0.020 < 14
0.011 < 16
0.013 < 17
<0.002 < 18
0010 <17
0.003 * <15
<0.002 « 17
0.003 <16
o016 <117
0.009 * <« 14
<0.002 < 17
«0.002 <17
«0.002 < 17
«0.002 < 15
0003 * <« 18
0.013 <« 15
0.008 * <%

PHENOLS
EPA 420.1
{uwg/a)

<0.
<0.

<0.
4.
<0.
<0.
<0,
<0,

<0

<0.
«0.
<0.
<0,

<0.
<0.

«0.
<0,

n
12

oa
1
13
"
10
"%

09
<0.
<0,
«0.
«0.
<0.

10
05
08
08
13

10
12
1"
10

"
05

12
13

FIELD

TEMP

(o )

15.0
15.0

18.5
n.s
17.0
V.0
13.5
1.5
15.0
14.0
13.0
3.0
12.0
13.0

12.0
12.0
12.0
20.0

FLELD
CONDUCTIVITY
(umho/ca)

130
150
250

9.9
o

2.0
10.0
%0
10.9
10.6
10.5
1.0
.4
9.0
9.0
8.4
9.8

7.8
r.8
r.a
7.0

0.4
9.1

Note:

* = Measwred value Less than five times the detection limit,
+ = Quality control sample.

8 = Maximm concentration of contaminants for EP toxicity characterization,

b = Detection limits
NC = No Criteris.

denoted by #<* sywmbol




TABLE 3.

RESULTS OF ANALYSES FOR VOLATILE ORGANIC COMPOUNDS IN FORMATION
SAMPLES, BUILDING 220, HILL AFB, UTAH

Trichlorofluoro-~- Trichlorcaethylene Mathylane
Mathane Chloride
Tast Sample Basae
Hole Depth Sample Date 5W 8010 5W 8010 3W aaig
Number (feat) Number Sampled {ug/Xg) (ug/Kg) {ug/Kgl
Detection Limit 6.25 0.2a 4.8
APA-2 40 R130 10/23/85 78 *
APA-2 45 R131 10/23/85 59
APA-3 45 R1E3 10/31/85 50 53
APA-~S5 3o R141 10/25/85 535 280
APT-6 100 R1786 11/4/85 12
APT-7 a5 R174 11/5/85 24
6O R175 11/5/83 iz
APT-1 10/28/85 No organic compounds detected
APA-4& 10/29/85 No organic compounds detected
APT-8 11/4/85% No organic compounds detected

a
Detaction limit for Sample R169 is 0.3 ug/kg.
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TABLE 4. RESULTS OF VOLATILE ORGANICS ANALYSES OF (EPA Method 624) AND
IGNITABILITY TESTS ON CUTTINGS FROM TEST HOLE APA-2, BUILDING
220, HILL AFB, UTAH
EPA Method 8240 40 CFR,
Base Methylene Sub. C
APA-2 Sample Date Benzene Chloride Toluene 261.21
Cuttings Number Sampled (ug/Kg) (ug/Kg) (ug/Kg) Ignitability
Detection Limit 4.4 2.8 6.0
Barrels 1-6 R178-181 11/8/85 N/A N/A N/A >140°F
Barrel 1 R182 11/8/85  *BL 5 BL N/A
Barrel 3 R183 11/8/85  *BL 4.7 BL N/A
Barrel 4 R184 11/8/85 2.6 BL 5.7 BL N/A
Barrel 5 R185 11/8/85  #*BL 9.5 BL * N/a
Reagent 1.1 10 N/A
Blank
NOTE: BL - Analyte detected in reagent blank, background subtraction not

performed.

N/A - Not analyzed.

*Trace-value less than the detection limit.
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TABLE 5. COMPOUNDS DETECTED IN WATER (mg/l.), NOVEMBER 1985, VICINITY OF BUILDINC 220, HILL AFB, UTAH R
v
————————————— == === = = == === = ¥ —— 'u
]
SAMPLE BASE SAMPLE  ARSENIC BARIUM  CADMIUM  CHROMIUM FLUORLDE LEAD MERCURY  SELENIUM  SILVER TOTAL OIL » BN
LOCATION NUMBER ORGANIC AND :’
CARBON  GREASE :
DETECTION LIMIT (mg/L) 0.003 0.009 0.002 0.005 0.1 0.002 0.0002 0.003 0.002 1
CRITERIA a (mg/L) 0.05 1.0 0.01 0.05 1.4-2.4 0.05 0.002 0.01 0.05 NC
GROUNDWATER
Upgradient
APT-1 rR212 0.006 b 0.47 <0.002 <0.005 1.0 0.017 <0,0002 <0,03 ¢ <0.002 3b
Doungraidienf
APT-6 R213 <0.003 0.21 <0.002 <0.005 0.8 0.006 b <0.0002 <0.003 <0.002 1b
APT-7 R214 <0.003 0.36 <0.002 0.013b 0.9 0.002 b «0.0002 <0.003 0.003 b <1
APT-7 R216 (QC) 0.005 b 0.38 <0.002 <0.005 0.9 0.002 b <0.0002 «<0.03 ¢ <0.002 <1
APT-8 R215 <0.003 0.36 <0.002 0.096 0.8 0.010 b <0.0002 <0.003 <0.002 1b
POTABLE WATER R219 0.003 b 0.21 <0,002 <0.005 1.0 <0.002 <«0.0002 <0.003 <0.002 31
8220
SAND PACK RINSE UWATER R220 <0.003 0.054 <0.002 <0.005 <0.1 <0.002 «<0.0002 <0.003 <0.002 <1
B249
a -- Primary and secondary drinking water standards.
b -- Indicates a value less than 5 times the detection limit.
¢ -- Analysis required sample dilution to circumvent interferences

resulting in a higher detection limit.
NC -- No criteria.




TABLE 6. BRESULTS OF WATER ANALYSES FOR MAJOR ANIONS AND CATIONS FOR
GROUNDWATER CLASSIFICATION, VICINITY OF BUILDING 220, HILL
AFB, UTAH
SAMPLE BASE
LOCATION SAMPLE DATE CALCIUM MAGNESIUM SO0 [UM 1ROM BICARBONATE CHLORIDE SULFATE
NUMBER SAMPLED (concentrations in mg/L)}
GROUNDWATER
APT-1 R212 11/19/85 72 33 48 0.72 120 18 26
. APT-6 R213 11/18/85 85 20 15 0.37 280 17 14
APT-T R214 11/20/85 68 29 27 0.24 0 17 26
APT-7 R216 (QC) 11/20/85% T2 n 29 0.40 310 17 27
APT-8 R215 11/19/85 95 19 n 1.0 310 13 23
POTABLE WATER R219 11/21/85 77 18 20 0.096 240 26 28
8220
SAND PACK RINSE R220 11/21/85 2.93 0.19 g.72 o7 2 1.0 4.7
WATER
B249

ES-13 .
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TABLE 7. ORGANIC COMPOUNDS DETECTED IN WATER (ug/L), NOVEMBER 1985, VICINITY OF BUTLDING 220, HILL
AFB, UTAH
sS==%== == SSZZSEEIERESSSSS EZETSS=EIE == = ==gs
SAMPLE BASE METHYLENE TRICHLORO- 1,1-DICHLOR 1,1-D1- %,2-D1- 1,1,1-TR1- CHLOROD- TRICHLORO- TOLUENE BENZENE
LOCATION SAMPLE CHLORIDE FLUOROD- ETHENE CHLORO- CHLORO- CHLORO- FQRH ETHENE
HUMBER METHANE ETHANE ETHANE ETHANE
EPA METHOD 601 601 601 601 601 &01 601 601 602 602
DETECTION LIMIT (ug/L) 0.3b 0.1 0.1 6.09 0.03 0.09 0.05 0.2 0.2 0.2
CRITERIA,a (ug/L) NC NC 7 RC 5 200 * b 2000 5
GROUND WATER
Upgradient
APT-1 R0O12 (R) 1.28
Downgradient
APT-6 RO11 (R) 0.53 24.3 0.17 12.3
APT-7 R214 2.36 2.47 4.10 1.6%9 2.74 7.16 2.88 12.9 1.54
APT-7 R216 (aC) 2.06 2.37 4.24 1.68 2.88 72.9 2.63 11.9 1.4%
APT-B R215 1.82 2.66 5.46 3.63 6.50 721 1.23 1.33 .57
POTABLE WATER R219 3.42
8220
SAND PACK RINSE R220 0.23 0.25 1.30
WATER (DISTILLED)
B249
TRIP BLANK R218 0.52
FIELD BLANK RO13 (R) 0.42
ES=Z a2z =E=z===== == EEESSSSESESIZaEESESEES == ==== A=SET=EZ=EZE==== S B i Y S SEESESsESSsSdEERSEIRES ==
Notes: a -- Federal water quality criteria. * .- Primary drinking water MCL for all
b -- Detection limit for samples R220 and 218 trihalomethanes, sum tess than 100 ug/L.
is 0.6 vg/i. KC -- Ho criteria.
R -- Resampled 1/20/86. Holding times exceeded on

original samples.
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TABLE 7 (Con't)

_____ = === az= == ==x = T T T —arms

SAMPILE BASE BROMO- DIBROMO- CARBON p-CHLORG- 4-N1TRO- 4,6-DINITRO
LOCATION SAMPLE DICHLORO- CHLORO- ) BROMOFORM TETRA- m-CRESOL PHENOL o-CRESOL
NUMBER METHANE METHANE CHLORIDE
EPA METHOD 601 601 601 401 604 604 604
DEYECTION LIMIT (ug/L) 0.1 0.2 0.3 6.1 0.2 0.7 0.75
CRITERIA {ug/L) * d NC 5 NC NC NC
GROUNDWATER
Upgradient
APT-1 RO12 (R) 0.32
Downgradient
APT-6 RO1Y (R}
APY-7 R214
APT-7 R216 (QC)
APT-B R215
POTABLE WATER R219 2.80 2.54 0.53 0.35 2.8 2.8
B220
SAND PACK RINSE r220 16
WATER (DISTILLED) ’
B249
TRIP BLANK R218

FIELD BLANK RO13 (R)
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TABLE 8. ORGANIC COMPOUNDS DETECTED IN WATER (ug/L), .JUNE 1987, VICINITY OF BUILDING 220, HTLL AFB, n

UTAN 9
A 2
S== - oo - = == o= o - [y — '
b
SAMPLE BASE SAMPLE TRICHLORO- 1,1-DICHLORO- 1,1-DICHLORO- 1,2-DICHLORD- 1,1,1-TR1- CHLOROFORM TRICHLORO- R
LOCATION SAMPLE COLLECTION  FLUORO- ETHENE ETHANE ’ ETHANE CHLORO- ETHENE :s
KUMBER DATE METHANE ETHANE ’
EPA METHOD 601 601 601 601 &M 601
DETECTION LIMIT (ug/L) 0.10 0.10 0.10 0.10 0.20 0.10
CRITERIA (ug/L) NC 7 NC 5 200 *
GROUNDWATER
Upgradient
APT-1 R&641 06-Jun-87
APT-1 Rb4E 13-Jun-87

Downgradient

APT-é R&42 06-Jun-87 2.2 B 4.6 1.5 DL 34 0.46 DL
APT-6 R&642 duplicate 1.98B 4.2 1.2 DL »>62 JC 0.43 DL
APT-6 R&48 13-Jun-87 42
APT-T R&EAS 06-Jun-87 1.78 15 1.3 0L 1.5 DL 30 1.3 0L
APT-7 R&4D 13-Jun-87 20
APT-B R&GA 06- Jun-87 1.88 9.2 6.7 0L 6.8 DL 340 0.59 DL
APT-8 RE50 13-Jun-87 29 4.8 4.5 940

FIELD BLANK R&ELT 13-Jun-87

Notes:
-- Blank fields indicate analyte below detection. NC -- No criteria.
B -- Analyte detected in reagent btank at 2.7 ug/L. Background subtraction not performed. * -- Primary drinking water MCL for
DL -- Ko second column confirmation. Sample diluted to bring other analytes within range of detector. all trihalomethanes,
JC -- Concentration outside range of detector, insufficient sample remained for re-analysis. sum less than 100 ug/L.

na -- Not analyzed.
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FABLE 8. (Con't)

SAMPLE BASE SAMPLE TRANS- PHENOL  2,4-DICHLORO- PENTACHLORO-
LOCATION SAMPLE COLLECTION 1,2-DICHLORO- PHENOL PHENOL
NUMBER DATE ‘ETHYLENE
EPA METHOD 601 604 604 604
DETECTION LINIT (ug/L) 0.2 0.50 7.5
CRITERIA {ug/L} 70 3500 3090 220
GROUNDWATER
Upgradient
APT-1 R641 06-Jun-87 1.0 0.56 240
APT-1 R646 13- Jun-87 53

Downgradient

APT-6 R642 06-Jun-87 - 0.78 dL 0.66 440
APT-6 R&42 duplicate 0.73 pL na na na
APT-6 R64LE 13- Jun-87 0.68 J10
APT-7 R643 06-Jun-87 0.7M DL 1.7 110
APT-7 R&4Y 13-Jun-87 2.5 0.84 120
APT-8 R644 06~-Jun-87 0.78 340
APT-8 R650 13-dun-87 2.8 1400

FIELD BLANK RE4AT 13- Jun-87

CIAVEODAdHNMOD




CORPORATION

according to RCRA criteria. For convenience, the c¢criteria are listed with the .

analytical results on Table 2.
Groundwater Analytical Results

Low level contamination was detected in the groundwater in samples
taken in November, 1985. Of the inorganic parameters, one sample at Test Well
APT-8 had a detectable concentration of chremium. All water samples had low
levels of barium, apparently reflecting natural conditions. Low levels of
organic contaminants were detected in groundwater and QC samples in November
1985. However, these compounds may indicate cross contamination by airborme
contaminants from Building 220 activities and/or analytical interferences.
Fewer organic solvent contaminants were detected (Table 7) at the upgradient
area (Test Well APT-1) than downgradient (Test Wells APT-6, 7, and 8). Test
Well APT-1 was also upwind during the field work while the other test wells
were generally downwind and closer to Building 220 whefe organic solvents are

commonly used. Due to the uncertainties concerning the impact of airborne

contzaminants from Building 220 and/or analytical interferences, the low levels
of contaminants in the groundwater could not be reliably attributed to the
underground tanks based on the first round of sampling data. However, the
additional two rounds of groundwater sampling during June 1987 were conducted
without the possible influence of Building 220 activity effects and confirm
low levels of organic contzminants in the groundwater. This sampling was
accomplished after the removal of the Building 220 underground tamks. The
analytical results of the additional samples collected in June 1987 are
presented on Table 8. As can be seen on Table 8, no volatile organic
compounds were detected in the upgradient Test Well APT-1, while eight solvent
compounds were detected downgradient. Three phenolic compounds were detected
in up-and downgradient areas. The field blank analytical resultr: show no
organic compounds detected which indicate no airborne contaminants from

Building 220.
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A statistical analysis was performed on the analytical data after
the additional rounds of samples were analyzed. This was performed to deter-
mine if there were any chemical differences between groundwater in the up-
gradient versus downgradient areas as well as between individual wells. The
statistical analysis confirmed that volatile organic concentrations are

greater downgradient than upgradient.

Analysis of inorganic chemical data suggests that the groundwater in
all the wells tested is from chemically similar aquifers and most likely has
common recharge sources. In addition to the chemical data, drilling and water
level observations at Test Well APT-8 indicate a possible leaking utility line
in this area. Although not within the scope of this study, further invest-
igation to determine the existence and magnitude of the suspected leak is

suggested.

Comparisons of Groundwater Analytical Results to Standards or

Guidelines

In order to determine whether and to what extent the underground
tanks have affected the local groundwater quality, the inorganic and organic
compounds detected in the groundwater samples were compared to various crite-
ria. These criteria were taken from federal and State of Utah drimking water
regulations. The parameters analyzed, along with the criteria are shown on
Tables 9 and 10. The use of human health criteria for comparison of ground-
water ceontamination at Hill AFB provides stringent evaluations of observed
contaminant concentrations. Since the shallow groundwater at Building 220 and
the Base is not used as a water supply source, contaminants in-situ have nei-
ther human health nor environmental consequences. The potential for human
contact and exposure exists when water comes to the land surface, as ground-
water discharge to streams, springs, or into drinking water sources. No known

springs are used as a drinking water source,
Parameters that exceeded federal and/or state standards are shown in
Table 11. Also provided in the table is the standard and/or guidelines along

with the range of values detected above the criteria,
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TABLE 9. REGULATORY GUIDELINES FOR INORGANIC COMPOUNDS DETECTED IN
GROUNDWATER NEAR BUILDING 220, HILL AFB, UTAH

Parameter> Federal and State Standard (mg/L)

Arsenic (P) 0.05
Barium (P) 1.0
Silver (P) 0.05
Cadmium (P) 0.010
Chremium (P) 0.05
Lead (P) 0.05
Mercury (P) T 0.002
Selenium (P) 0.01
Chleride (8) 250

Iron {s) 0.3
Fluceride (P) *
Sulfate ({8) 250
Sulfate (p)B 1000
Calcium No Criteria
Magnesium No Criteria
Sodium No Criteria
Bicarbonate Mo Criteria

8Federal and State of Utah primary and secondary drinking water standards for
primary (P) maximum contaminant levels based upon health effects and
secondary (8) recommended contaminant levels (R) based upon other than health
ef fects. Regulatory references: 40 CFR 141; 40 CFR 143; Utah Department of
Health Public Drinking Water Regulations, revised 6 April 1984, and Standards
of Quality for Waters of the States revised 6 November 1984,

PMaximum allowable Primary Drinking Water Standard by the State of Utah.

#The maximum contaminant level for fluoride varies with the mean annual air
temperature ranging from 2.4 mg/L at 12 degrees C and below to 1.4 mg/L at
26.3 to 32.5 degrees C.
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TABLE 10. REGULATORY GUIDELINES FOR ORGANIC COMPOUNDS DETECTED IN GROUNDWATER
MEAR BUILDING 220, HILL AFB, UTAH

Proposed Other
MCLs® RMCLs® Guidelines
(ug/L) (ug/L) (ug/L)

Purgeable Compounds
Trichlorofluoromethane Neo Criteria
1,1,1-Trichlorcethane 200 200
Trichloroethylene 5 0
1,2-Dichlorgethane 5 0
Methylene Chloride No Criteria
Chloroform b
Bromodichlorome thane b
1,1-Dichlorcethylene 7 7
1,1-Dichloroethane No Criteria
Benzene 5 8]
Toluene 2000°
1,1,2,2~Tetrachiorcethane Mo Criteria
Carbon Tetrachloride 5 0
trans—-1,2-Dichloroethylene 70¢
Dibromochloromethane b
Bromoform No Criteria
1,1,2,2-Tetrachloroethane gdse
Phenols
Phenol 35004
p—Chloro—m-cresocl No Criteria '
4-Nitrophenol No Criteria
4,6-Dinitro-o-cresol No Criteria
2,4-Dichlorophencl 3090d
Pentachlorophenol 220
0il and Grease No Criteria
Total Organic Carbon No Criteria

8Federal Register, 46904, 13 November 1985.

bPrimary drinking water MCL for all trihalomethanes, sum less than 100 ug/L.
Regulatory reference: Title 40 Code of Federal Regulations, Part 141 -
National Interim Primary Drinking Water Regulations.

“Federal Register, 47022, 13 November 1985.

dBased on available toxicity data to protect public health, Regulatory
reference EPA 440/5-86-001, Quality Criteria for Water 1986.

®Level which may _result in incremental increase of cancer risk over lifetime
estimated at 10 ~.
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TABLE 1l. SUMMARY OF WATER ANALYSES EXCEEDING FEDERAL AND/OR STATE STANDARDS AND/OR GUIDELINES,
BUILDING 220, HILL AFB, UTAH
------------ EEESISTEEES SSFTERISSITSTZZZSFEDD = = = =2EESS EEIESSEIIXITSSS SS===
PARAMMETER
SAMPLE BASE SAMPLE 1,1-DICHLORO- 1,2-DICHLORO- 1,1,1-1IRI- TRICHLORO- PENTACHLORO-
LOCATION NUMBER CHROMI LM SELENIUM ¢ IRON d ETHENE ETHANE CHLOROE THANE ETHYLENE PHENOL
e e tmemeemmmmmeme e eedaaiieesreamaacsesmmassesemameeeeeeesenenn- fe e e e dmeame e eeeeceaseoomenacas e ciaeaennan
CRITERIA &,b 0.05 mg/L 0.01 mg/L 0.3 mg/L 7 ug/L 5 ug/L 200 ug/t. 5 ug/L 220 wg/t
GROUNDMWATER
uUpgradient
APT -1 rR212 X X
R&64Y X
Doungradient
APT-6 r213 X X X
R&42 X X
Ré&42(QC) ) §
RG48 X X
APY-7 R214 X X
R216 (ac) X X X
RG4S X
APT-8 R215 ] x X X
R&4LL X X X 4
R650 ' X X X
POTABLE WATER R219
8220
SAND PACK RINMSE R220 3
WATER B249
VALUE OR RANGE OF <0,03 mg/iL 0.37-1.0 mg/L 1.20-29 ug/L 6.8 ug/L  360-940 ugsl 7.9->37 ug/lL 240-1400 ug/L

0.096 mg/L
VALUES DETECTED ’

EEmEmE-m=—SEES [ —— ETTT=T=ISE=ss==S prp——

EESSESSsECNCSAIEECEESSsSESANSRACSSSESSEIESIESSSSSSSSE SAEEESTEE EESESSSEEZ=S==SSRISEE= EEEESSS=IE =
a -- Federal primary and secondary drinking water stendards. d -- Groundwater for the Hiti AFB ares
b -- Proposed maximum contaminant levels. has naturally occurring iron, often
c -- petection Limit exceeding regulatory limits prevailed exceeding secondary standards.

for two samples which required dilution te circumvent

.mairia interferences.
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Direct Groundwater Flow Measurements

It was anticipated that multiple aquifer subsystems (e.g., water
table and/or confined) might be encountered, making determination of the
direction(s) of groundwater flow difficult., Therefore, as a part of this
expanded Stage 1 effort, in-situ ground-water flow measurements were

conducted.

Measurements were made in three of the test wells. For the fourth
well (APT-7) the instrument system broke off above the water level and ground-
water flow could not be directly measured. The general direction of ground-
water flow is to the southwest, however, it is to the north at Test Well
APT-1. The hydrogeologic data at Test Well APT-1 suggest that a perched
groundwater system may exist in which limited northward flow could be ex-
pected. Problems encountered during test well installation could also affect
the measured groundwater flow direction. The presence of sticky clays as
found here could have impeded settling and resulted in a nonuniform sand pack.
Also, these clays may have been smeared along the borehole during drilling,

thereby reducing the effectiveness of well development.

The average groundwater flow velocities were determined to be 0.9
and 1.1 feet per day at Test Wells APT-1 and APT-6, respectively. In con-
trast, the flow rate at Test Well APT-8 was 2.9 feet per day. The higher flow
velocity in Test Well APT-8 may suggest that an old stream channel deposit has
been penetrated. Higher velocities also could be associated with recharge due
to leaking utility lines which is suggested by the chemical data and field
observations. Groundwater flow rates beyond the site are unknown. However,
if the measured southwesterly flow rates were applicable beyond the site, then
contamination might take 6 to 18 years to reach the Base boundary. Consid-
ering the travel distance involved, the complexity of the hydrogeology, and
the low levels of compounds detected, it is expected that any contamination
would be diluted to nondetectable levels and/or attenuated before it passed
the Base boundary. Since Base potable water is supplied from deeper aquifers

and off-base sources, there is no known threat to the potable water supply
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from the contamination observed in the vicinity of the Building 220

underground tanks.
Conclusions

Various inorganic and organic compounds were analyzed and/or detect-
ed in formation, groundwater and QC water samples collected in the vicinity of
Building 220. The reliability of the original sample data was suspect due to
possible influences by Building 220 activities and/or analytical interferenc-
es. However,‘ additional groundwater sampling and statistical analyses
confirmed the presence of organic contaminants in groundwater. Most compounds
detected did not exceed federal or state criteria. Additionally, all forma-
tion and/or cutting samples were found to be nonhazardous by EP toxicity and

ignitability testing.

Although contaminants were detected in groundwater in up and down-
gradient areas, there appears to be no immediate health threat because the
shallow groundwater om base is not used as a drinking water source and the
Baée property line is a large distance of approximately one mile from Building
220.

The significant findings are summarized below:

® No major aquifer was encountered,
. Groundwater beneath the sgite apparently exists in three
systems: a sand dominated water table aquifer, a probable

perched system (a special water table condition) and a confined

aquifer subsystem;

° The underground settling tanks and nearby waste water line have

apparently leaked in the past;
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° Minor contamination was detected in the formation and ground-

water near the settling tanks;

[ Formation samples and cuttings are not hazardous according to

EP toxicity and ignitability criteria;

® Organic compounds were mainly detected in the downgradient test

wells; and

° Three inorganic species and five organic compounds were detect-
ed in groundwater at concentrations which exceeded federal

and/or state regulations or guidelines.

Alternative Measures

Alternative measures or considerations for additional field
activities were examined as they relate to the potential exposures of
candidate receptors which in this case are the installation boundary, a

de facto receptor, and Base water supply wells.

Two potential areas of environmental concern were considered in
examining alternative measures at Building 220. First is the shallow ground-
water contamination under Building 220, and second, is the potential for con-
tamination in the formation around the tanks to cause future degradation of
the environment. Although contamination of the formation was confirmed under
the tanks, it appears that little possibility exists for leachate generation
because impermeable concrete roadway and buildings around the area restrict
infiltration. Therefore, the contamination in the formation does not appear
to represent a significant threat to human health or the environment. Since
base removal of the tanks in coordination with the state has been accom-
plished, no other IRP remedial action appears to be warranted for the tanks or
formation around the tanks. Therefore, consideration of alternative measures
in this investigation was limited to measures to address potential impacts of

shallow groundwater contamination in the vicinity of the underground tanks.
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The alternative measures considered were:

L] Monitoring of the existing test wells;

™ Installation of additional test wells;

° Additional test hole drilling and formation sampling; and
° No further activities.

Recommendations

According to U.S. Air Force criteria, a site examined under the IRP
is to be assigned to one of the following categories: no further action re-
quired (Category I); site requiring additional monitoring or work to assess
the extent of current or future contamination (Category II); or site ready for

remedial action (Category III).

The Buiiding 220 site investipgated during this Stage 1 program falls

inte Category II, requiring additional monitoring and statistical analysis to
more clearly define and verify the character of contamination. The hydro-
geologic and formation data from around the underground tanks were sufficient
to assess the nature of the subsurface for the Stage 1 activities and verified
the existence of groundwater contamination and the complex nature of the for-
mation. Remedial actions pertaining to the formation around the underground
tanks has been conducted by the base and the area has been capped. On the
other hand, the additional analytical data for groundwater samples collected
in June 1987 showed an apparent rise in the contaminant values. This may
indicate some contaminants were mobilized during the tank removal activities.
Continued groundwater monitoring of existing wells will allow evaluation of

this possibility.
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