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EXECUTIVE SUMMARY

This report covers the activities and findings of the Minimum Site Assessment (MSA) that
was proposed and completed by the U.S. Army Corps of Engineers, Albuquerque District,
(Corps) on behalf of the Tooele Army Depot Activity (TEAD), Tooele Utah. This MSA was
performed in accordance with the New Mexico Environment Department (NMED),
Underground Storage Tank Regulations, §1205 and 1206, after petroleum contamination was
detected in the soil during removal of a UST near building 46 adjacent to the Firehouse
located at the Fort Wingate Army Depot (FWDA), Gallup, New Mexico. The 250-gallon
UST had been used to store gasoline to fuel an electric generator housed inside the building.
Analytical results from the initial soil sample taken from approximately two feet below the
bottom of the UST showed concentrations of BTEX and TPH at 447 ppm and 7,600 ppm,
respectively.

The MSA was initiated in November of 1996 with the installation of six soil borings and
three shallow monitor wells at the site to determine the vertical and horizontal extent of the
petroleum contamination. Data from the analysis of groundwater samples collected during
this investigation indicate that there has been no significant impact to the groundwater
beneath the area of investigation. Based on these data, additional investigation or remedial
action are not warranted, and the Corps recornmends site-closure for the FWDA Firehouse
UST site.
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1.0 INTRODUCTION

1.1 Purpose

This report provides a summary of the actions taken by U.S. Army Corps of Engineers,
Albuquerque District (Corps), on behalf of Tooele Army Depot (TEAD), to identify the
horizontal and vertical extent of soil contamination, and to determine whether the release has
impacted the groundwater at an underground storage tank (UST) removal site adjacent to
Building 46, Fort Wingate Depot Activity (FWDA) near Gallup, New Mexico. The
investigation and report were completed in compliance with the New Mexico Environment
Department (NMED), UST Regulations, §s 1205 and 1206.

1.2 Site Location

Fort Wingate Depot Activity (FWDA) is a federally owned and operated facility under the
United States Army command and occupies 22,120 acres of land in McKinley County, New
Mexico. FWDA was closed in January of 1993 and is currently managed by TEAD in
Tooele, Utah. Fort Wingate’s primary mission was the production, storage and

decommissioning of Department of Defense munitions.

1.3 Site Geology

The near surface geology in the vicinity of Building 46 is composed of alluvial deposits to at
least 55 feet below ground surface (bgs). The alluvial deposits consist of sediment deposited
by outwash from the Zuni Mountains to the south and west. The alluvium was deposited by
braided streams yielding soil types and grain sizes typical of this type of deposit ranging
from clays to gravels. Alluvial material is reported to be as thick as 150 feet within the
FWDA boundaries.

Depths to the perched aquifer in the alluvium range from 30 to 40 feet bgs and fluctuates
seasonally. The geclogy beneath the alluvium is primarily Claystone from the Chinle
formation which is a rock unit of low hydraulic conductivity. A deeper aquifer commonly
used for water supply in the region, is located in the San Andres-Glorieta sandstone aquifer

at depths of approximately 1,000 feet bgs.

1.4 UST Removal

On February 15, 1995, the Corps removed a single 250-gallon steel UST buried outside and
adjacent to Building 46 at FWDA as shown in Figure 1. Building 46 housed a gasoline
powered generator and the decommissioned UST stored the fuel. The removal and disposal
of this UST were done by contract with RHC Inc., Peralta, New Mexico. Following
removal of the UST, Corps and NMED personnel observed holes in the bottom of the tank,
probably from corrosion, and stained soil in the tank excavation pit. There were no inventory

records available for use in predicting the amount of fuel loss.

Petroleum hydrocarbons were detected by a head-space analysis in soils from the sidewalls
and from the bottom of the excavated area. Laboratory analyses confirmed the presence of
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petroleum hydrocarbons consistent with gasoline. The summary below shows results of the
EPA Methods 8020 and 8015 analysis of the initial soil sample taken from beneath the UST.

Analyte Concentration (ppm)
Benzene 7.3

Toluene 140

Ethyl Benzene 60

Xylenes 240

TPH 7600

After reviewing these data the Corps then initiated plans for a MSA commencing with the
requisite Seven-Day Report. A copy of the Seven Day Report and proposal for the MSA are
provided in Appendix A.

2.0 MINIMUM SITE ASSESSMENT

2.1 Description of Field Work

Field work for this MSA was initiated in November 1996 and included drilling of six soil
borings, (SB-1 through SB-6), installation of three monitor wells, (MW-1 through MW-3)
and the collection of groundwater samples for chemical analysis. The six borings were placed
around the former UST site in locations that best serve to characterize the site with respect to
fuel contamination within the soil or underlying groundwater. Soil boring 1 was located in
the footprint of the former UST. To determine if migration of fuel contamination had
occurred, the down-gradient soil borings/wells, were placed within 50 feet of the former
UST and the single up-gradient boring/well was placed approximately 200 feet southeast of
the known soil contamination ( Figure 1). Monitor wells were installed in three of the
deepened borings that included SB-1. All work was conducted under the supervision of a
Corps geologist.

2.1a Drilling. Borings were advanced using a hollow-stem auger of nominal 10-1/2 inch
outer diameter and nominal 7 inch inside diameter, in conjunction with a 5-foot continuous
split barrel sampler. Drilling was conducted dry with no petroleum hydrocarbon lubrication
added to the drilling equipment. All augers and drilling equipment were decontaminated
prier to and between the drilling of each soil boring. The sampling equipment was also
decontaminated and double rinsed with distilled water after sample retrieval. The continuous
soil core was logged by a Corps geologist using the Unified Soil Classification System
(USCS ASTM D2482-66T) method for field sample identification.

2.1b Field Analysis - Heated Head-Space Method. Soil samples were extracted from the
continuous split barrel sampler and tested for ionizable hydrocarbons, by the heated
headspace method. A photoionization detector (PID) was used to measure aromatic
hydrocarbons within the soil. The PID used for this field work is capable of sensing
ionizable hydrocarbons in concentrations as low as 1.0 ppm. At least one soil sample was

extracted for field screening from each 5-foot soil core. A summary of the results of the
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field headspace samples are shown on Table 1.

SUMMARY OF FIELD HE’{;A)?SIIJS(!JE SCREENING RESULTS
Boring No. Sample Depth PID Reading USCS
{feet) (detection units) (soil description)
SB-1 0-5 3.6 CL
5-10 17.6 CL
10-15 143 sC
15-20 2202 SC
20-25 886 SC
SB-1 25-30 97 SC
30-35 104 SP
35-40 4.8 Sp
40-45 25.2 CL/CH
45-50 3.6 SpP
SB-2 0-5 0.0 CL
5-10 0.0 CL
10-15 0.0 CL
15-20 0.0 CL
20-25 0.0 SC
25-30 0.0 SC
30-35 0.0 CH
3540 0.0 CH
40-45 0.0 SC
SB-3 0-5 0.0 CL
5-10 0.0 SC
10-15 0.0 CL
15-20 | 0.0 CcL
20-25 0.0 CL
25-30 0.0 SP-SM
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SUMMARY OF FIELD HEIA:;?SI;’I}\CIIE SCREENING RESULTS
Boring No. Sample Depth PID Reading USCS
(feet) (detection units) (soil description)
30-35 0.0 CL
SB-3 35-40 0.0 SC
4045 0.0 CH
45-50 0.0 SM-SC
50-53 0.0 SM-SC
SB-4 0-5 0.0 SC
5-10 0.0 CL
10-15 0.0 CL
SB-4 15-20 0.0 CL
20-25 0.0 SP
25-30 0.0 CL
30-35 0.0 CL
SB-5 0-5 0.0 SP-SM
5-10 0.0 CH
10-15 0.0 CH
15-20 0.0 CH
20-?5 0.0 Sp
25-30 0.0 SP
30-35 0.0 CH
SB-6 0-5 0.0 SM-SC
5-10 0.0 CL
10-15 2.5 CH
15-20 14.7 CH
20-25 0.0 SC
25-30 0.0 SC
30-35 0.0 CH-CL
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TABLE 1
SUMMARY OF FIELD HEADSPACE SCREENING RESULTS

Boring No. Sample Depth PID Reading USCS
{feet) (detection units) (soil description)

NMED USTB ACTION LEVEL 100 ppm

The field headspace results as shown in Table 1 indicate that only SB-1 has substantial soil
contamination to the extent that head-space readings exceed NMEDUSTRB action levels.

2.1c Monitor Wells, Installation and Development. Monitor wells were installed as
extensions of soil borings 1, 2 and 3. These soil borings were deepened into the first
significant water bearing zone. Monitor wells consisted of 10 feet of schedule 40 Poly Vinyl
Chloride (PVC) 0.010 slot screen and 40 to 50 feet of blank PVC casing. The top of each
screen extended approximately four feet above the water bearing zone. Silica sand (10/20
gradation) was placed from two feet below the bottom of the screened section to
approximately two feet above the top of the screen. The annulus around the well casing was
sealed by placement of a two foot bentonite seal above the silica sand section. The
remainder of the boring was cemented to the surface using a mixture of 5% bentonite,
cement and water. The well casing, screen and sand filter were installed through the 7
inch i.d., hollow stem auger. During placement of the filter packs in the well annulus, the
wells were surged to ensure a tighter, more homogeneous filter. Well completion logs are
shown as Appendix B. After the wells were instailed the ground surface was completed with
a water tight protective cover 8 inches in diameter. The annulus between the exterior of the
PVC casing and the inside of the protective cover skirting was filled with concrete and a 2
inch PVC locking water tight plug was installed at the top of the casing. Locks were
installed on all wells. A typical well schematic is shown as Figure 2. All monitor wells
were measured for fluid levels and at least 5 well volumes of water were removed from the
wells or until water was clear. Monitor wells were developed according to US Army Corps
of Engineers EM 1110-1-4000, 31 August 1994.

2.1d Groundwater Sampling.

Prior to collection of groundwater samples, each monitor well was purged of three well
volumes to remove standing or stagnant water and ensure that aqueous samples were
representative of formation water. Disposable bailers were used for both purging and
collection of groundwater samples. Water samples were then collected to determine, by
laboratory analysis, if dissolved phase petroleum hydrocarbons were present. During
purging all wells were visually inspected for the presence of phase separated hydrocarbons.
None of the water samples collected from these wells exhibited odor, sheen, or other
indications of phase separated hydrocarbons. Well completion logs for the three monitor
wells are shown in Appendix C. Groundwater samples, including a rinsate and a blank,
were placed in laboratory-supplied, clean, glass containers, placed in a hard sided cooler
with ice and shipped by overnight delivery to Analytica Environmental Laboratories in
Broomfield, Colorado. The groundwater samples were analyzed according to EPA method
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8020. A summary of Benzene, Toluene, Ethylbenzene, and Total Xylenes analytical results
are presented in Table 3 below.

2.2 Analytical Results

Copies of the analytical results and chain of custody records are provided in Appendix D.
Analytical results from aqueous samples collected from the three monitor wells during this
investigation, indicate that there are no appreciable concentrations of petroleum hydrocarbon
contamination in the shallow aquifer beneath the UST site.

TABLE 2
SUMMARY OF BTEX ANALYTICAL RESULTS
Monitor Well BENZENE TOLUENE ETHYL- TOTAL
Number BENZENE XYLENES
pg/l ng/l ug/l ng/l
1 4.5 ND ND ND
2 ND ND ND ND
3 ND ND ND ND

ND - below detection limit

As shown in the summary table above, benzene is the only BTEX constituent present in any
of the groundwater samples and is found in but the single well located in the foot print of the
former UST.

2.3 Water Supply Impacts

Pursuant to Section 1203 of the NMED USTB Regulations, the Corps conducted a survey
to determine the location of private wells within a 1,000 foot radius of the site, and public
wells within one mile radius of the site. Data from the historical real estate files and visual
surveys indicate that no private water supply wells are located within a 1,000 foot radius of
the site. FWDA is supplied water from a single deep well installed in 1970 and rehabilitated
in 1991. This well is screened from 1,100 to 1,350 feet bgs. There are no other known
public supply or private wells within 1/4 miles of the subject site.

3.0 CONCLUSIONS

As an agent for TEAD, the Corps completed a MSA of a site with a confirmed petroleum
release associated with a single 250 galion UST removed from FWDA in February 1995.
The Corps augered six soil borings and installed three monitor wells to determine if
substantial soil and or groundwater contamination persisted at this site. Data generated
during this MSA indicate that hydrocarbon contamination in the soil is limited to a very
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small area evidenced by detection in a single soil boring and extending vertically to less than
40 feet bgs. Chemical characterization of underlying groundwater indicates minimal impact,
with benzene reported from MW-1 at 4.5 ppm. BTEX was not detected in groundwater
samples from either the down-gradient well MW-2 or the up-gradient well MW-3 both
located within 60 feet of the leaking UST.

3.1 Recommendations

The Corps recommends that this report be accepted by the NMED pursuant the NMED
USTB Regulations. Based on data generated during this MSA, there is no evidence of
persistent or significant petroleum hydrocarbon contamination in either the soil or
groundwater associated with the UST at Building 46 on FWDA near the Firehouse.
Contaminant levels found in both soil and groundwater are below NMED action levels and
Safe Drinking Water Standards. No additional investigation is warranted at the site and the
Corps recommends  site closure for Building 46 at FWDA.

fwda MSA 7
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DEPARTMENT OF THE ARMY
ALBUQUERQUE DISTRICT. CORPS OF ENGINEERS
P.O. BOX 1580
ALBUQUERQUE, NEW MEXICO 87103-1580

REFLY TO FAX (505) 766-2770C
ATTENTION OF1

October 26, 1995

Engineering and Planning Division
Planning Branch

Ms. Anna Richards

New Mexico Environment Department
Underground Storage Tank Bureau
P.O. Box 26110

Santa Fe, New Mexico 87502

Dear Ms. Richards:

Enclosed is a proposal for the on-site investigation
at Ft. Wingate Depot Activity including monitoring well
schematic, site map showing the former location of the
underground storage tank, and a copy of the analytical
test results for the soil sample collected beneath the
tank.

Please direct questions and comments on this plan to
Mr. David Gregory of my staff at (505) 766-1773 or FAX at
(505) 766-8733.

Sincerely,

James A. White
Chief, Planning Branch

Enclosures



US Army Corps of Engineers
Albugquerque District

Engineering and Planning Division
Gectechnical Branch

New Mexico Environment Department
Underground Storage Tank Bureau
Harold Runnels Building

1190 st. Francis Dr./P.0. Box 26110
Santa Fe, New Mexico 87502

Seven Day Report
for
Confirmed Fuel Release
Ft. Wingate, New Mexico

22 February 1995

Backaround. Soil contamination was detected on 15 Feb. 19¢s5 during
the removal of an out of service 250-gallon UST. The tank was being
removed at the request of Ft. Wingate Depot Activity (Fwpa).
Contaminated soil was discovered at a depth of approximately six
(6) feet below ground surface. The New Mexico Environment
Department (NMED) was notified of the release and a plan for
additional investigation will be prepared. Ft. Wingate Army Depot
has been the property of the Department of Defense for more than
100 years. Any environmental hazards resulting from a release or
spill at the facility are presumably the responsibility of the U.s.
Government. Records show that this UST contained leaded gaseline.

1. Water Supply Impacts. This site is part of an area currently
under investigation by the U.S. Army Corps of Engineers.
Consequently, there are several monitoring wells in the immediate

vicinity. These wells have been installed as part of an
investigation for previcusly removed USTs and contaminants detected
in water samples taken are presumed to be fron those UsTs. A

single well is currently being used to provide water at the
facility is approximately 110 feet West of the site. Although this
well is sampled periodically, detectable levels of TpH have not
been found during laboratory analysis of water samples. Well logs
for the water well are attached. Also attached is a site map
showing the location of the monitoring wells, the water well, and
the former location of the UST.

2. Petroleum Vapors. There were no vapors detected by Photo-
Ionization Detector (PID) or Combustible Gas Indicator (CGI) in the
breathing zone at the site before excavation. A CGI was usedq to
monitor the atmosphere of the tank and showed a Lower Explosive
Limit (LEL) of less than 1%. During excavation a PID was used to
monitor the breathing zone. No levels above five Ppm. were
detected. After closing the excavation readings returned to zero.




3. A proposal to expand this investigation is being prepared.
Laboratory results on samples taken are enclosed.

Sincerely,

Gary L. Gamel, P.E.
Chief, Engineering and Planning Division



Proposal
for
On-Site Investigation
of
Fuel Release
Ft. Wingate, New Mexico

October 25, 1995

Purpose:

The purpose of this investigation is to define the vertical and
horizontal extent of petroleum contamination in the soil associated
with a former Underground Storage Tank (UST) at Ft. Wingate Depot
Activity (FDA) near Gallup, N.M..

Background:

Soil contamination was detected on 15 February 1995 during the
removal of an out-of-service 250-gallon UST near building No. 46.
The tank was being removed at the request of FWDA. Inspection of
the tank after removal revealed several corrosion perforations in
the tank; however, the tank was dry. Contamination was detected in
soil beneath the tank during head space screening by a Photo Ioni-
zation Detector (PID) at a depth of approximately six feet below
ground surface. Laboratory testing for BTEX/TPH (Mod 8020/ Mod
8015 Gas Range) performed on the soil sample taken beneath the tank
showed that petroleum contamination is above action levels (see
attached test results). Records show that this UST contained
leaded gasoline during the 30-year period from approximately 1950
to 1980.

Field Activity:

To learn the horizontal and vertical extent of soil contami-
nation, a total of six borings are proposed. Two borings will be
located in the area of known soil contamination, and additional
borings will be placed at locations 1likely to intercept an
advancing fuel plume or provide background information on soil
chemistry. Borings will be advanced to groundwater or until
consecutive S5-foot sample intervals show PID head space readings
less than 100 ppm. As shown on the site map, the strategy for
blacement of sample points is to detect an advancing fuel plume and
to provide baseline information of endemic soil conditions in the
immediate area around the former tank location.

S0il Borings:
Soil borings will be advanced at 5-foot intervals until two

consecutive head space readings from sample cores have TPH
concentrations less than 100 ppm, or until groundwater is reached.
Confirmatory so0il samples will be taken at the final depth in each
boring and from the zone where contamination levels fall below NMED
action levels. Analysis and data from these samples should most




accuz itely depict the extent of vertical contamination. Samples
will be analyzed for TPH, BTEX, and Pb through methods EPA 8015,
EPA 8020, and EPA 6010, respectively.

80il Sampling:

Scil samples will be collected using hollow stem augers in
conjunction with a continuous split barrel sampler. Soil cores
will be field classified and logged while soil cores will be field
screened at 2-foot intervals for head space analysis by PID.
Screening and sampling procedures will be followed in accordance
with State of New Mexico UST Regulations.

Monitoring Well Installation:

Three ground water monitoring wells will be installed at the
site. One well will be placed as an extension of a soil boring in
the area of highest contamination and no fewer than two wells will
be installed down gradient from the first well. All well instal-
lation procedures will meet State of New Mexico UST Requlations.
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« Cler+ Name: RHC, Inc.
Submission #: 9502000166
- Project Name: FT. WINGATE
Report Date: 02/20/95

_ lient Sample # WIN #1
aboratory 1D #: 43455 Matrix:  Soil
‘emple Container: 2xdoz EPA Approved Glass Jar\White lid
‘ampling Locetion: FT. WINGATE, NM

_ampling Date : 02/15/95

‘emperature (Celcius):4

—TEX/TPH (MOD 8020/MOD 8015 GAS RANGE)

lenzene 7.3 0.40
oluene 140 0.50
—.thyl Benzene 60 0.50
ylenes 240 0.50
'PH 7600 0

" 3TEX results are reported in parts per million {ppm) in soil and ﬁarts per billion
opb) in water and air. TPH results are reported in parts per million (ppm) in soil, air, and water.
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— Cioy (CL-CH), red bra., med. to L pl. .
45— Sand (SP), very moist| 25.2 | 1150 9 —_
Jdto wet —
dmoist T T -
50 — 3.6 1200 10 |
55 -— —
7] TD=55" o
60 _: _
65 — -
PR 7 H
OJEC Ft+. Wingote Pumphouse _ OLE NO. {SB-1)
ENG FORM 50S6A-R, NOV 85 (Froponent: CESWA-ED-PT)



HTRW DRILLING LOG s (ot
MW-2 (58-2)
PRQJECT INSPECTOR SHEET SHEETS
Ft. Wingate Pumphouse Jeffery E. Firebaugh 1 o 1
DATE QEPTH DESCRIPTION OF MATERIALS FIELD SCREEMING Time of Day ANALYTICAL [ BLOW COUNT REMARKS
RESULTS SAMPLE NO.
ta) b} tcl (g1 te) oy g n
11-25-96 —Clay, sandy (CL). drk| Field screening waos |-
Jbrn. to red brn.. I. performed using a —
Jt6 med i PID and resuits” ore [
5 ] . pl. 0. 1315 1 n meter units I
- PIC calibrated at 1300
— hrs, reading 101 ppm [~
10 — 0. 1322 2 -
15 — 0. 1330 3 -
20 —'-_‘,:—:1"_'}5:_(_55@'1 ___________ 0. 1340 4 -
1Sand. clayey (SC). n. -
—Jto v. fn. gr.. drk. [
25 —brn. to red. brn. 0. 1354 5 L
Jnoist to v. moist [
30 —/Sand (5PJ. #n. fo med] o. 1404 6 [
J9r.-. moist to very =
—moist —
35 —]Clay (CH), red brn.. 0. 1424 7 -
med. pl., moist —
40 _-:_.‘__.——3" layer of wet sand 0. 1436 8 :—
TSand. clayey (SC). v. -
fn. to fn. gr.. red [
45 —brn.. wet 0. 1452 I —
50 _E TD=48 :_
55 —] —
80 — —
65 — —
PR “HOLE N
P Fs Wingate Pumphouse T N2 (sB-2)
ENG FORM SUS8A-R, NOV 95 (Proponent: CESWA-ED-PT)



o HOLE NUMACR
HTRW DH”_UNG LOG MW-3 (S58-3)
PROJECT INSPECTOR SHEET SHEETS
Ft. Wingate Pumphouse Jeffery £. Firebaugh 1T o 1
DATE CEPTH DESCRIPTION OF MATERIAS Flth;Essiasgmc Time of Doy msﬂcut 8LCOW COuUNT REMARKS
ta) (b (@ td) (a) in ‘sl ™
11-26-Sg —Clay., sandy (CL), drk. Field screening was |-
— performed using q [~
:rt:]gn _1_1.? re? bl’ﬂ-_ '1_ PID ond resultsgore —
5 PCIIS nl() Si. MOIST, 6.0 1155 i in meter unils —
—~| Sand. clayey (SC). drk. |
=~ brn.. fn. to med. gr.. I. —
10 —P - 31, mojst 0.0 | 1203 2 =
JC!ay, sandy (CL), drk] —
Jbrn.. moist. med. pt. =
15 —":<—w/ 3" leyers of SP matl. moist C.0 1212 3 —
. to very moist -
20 ‘—:*—very moist 0.0 1220 4 :—
25 —Tsong (SP-SM3, fa. to v. fn. gr., .
—brn. to red brn. moist [
30 —Clay (CL). sandy. 0.0 | 1230 5 —
silty, drk. brn.. medl [~
—pl., moist —
35 — 0.0 1240 6 —
1Sand. clayey (3C). -
;dFK. br’ﬁ.. med- p'—l "356 ? :_
40 —moist to v. moist 0-0 =
- Clay (CH), red. brn.. —
45_:med?/ pl.,. moist 0.0 1406 8 [
JSand (SM-SC), silty, |
—{clayey. red brn.. v. —
50 —fn. "0 fn. gr.. wet. -
— at 46’ —
55 _: TD=53 —
50 — -
65 — -
HOLE NO
PROJECT Ft. Wingate Pumphouse MW-3 (SB-3)
ENG FORM 5056A-R, NOV 95 {Proponent: CESWA-ED-PT)



I I‘rﬁw DHILUNG LOG . HOLE MNUMBER
S8-4
PROJECT INSPECTOR SHEET SHEETS
Ft. Wingate Pumphouse Jeffery E. Firebaugh T
DATE 0EPTH CESCRIPTION OF MATERIALS FIELD SCREEMNG Time of Doy [ANALYTICAL jBLOW COUNT REMARKS
RESLLTS SAMPLE NO.
ta) () te) a1 ) i ‘g n
11-27-96 —Sand, clayey (SC), red brn.. v. Field screening was |—
Tfn. to . gr., moist, med. to performed using a —
1 plasticity 7 ) PID ond resuits are [T
5 ——Cliay. sandy (CL}. red 0.0 0856 1 " meter units —
Jbrn.. med. to 1.pl.. —
-]v. moist. wet @ 8° —
10 ] C.0 0s05 Z —
15 —Ev- moist to wet at 151 0.0 0910 3 E_
20 —|lenses of wet sand .0 | 0915 4 —
—J(sSP) at 20’ [
25 — 0.0 | 0925 | 5 -
30 — 0.0 | 0935 | 6 -
_| Cldy TRy, req brr. Troce of sand. [
35 maist medium nlnqﬁlrih,: 0.0 0945 T —
. TD=35 :
40 — .
45 —E [
50 — -
55 — -
60 — —
65 —] [~
PROQJECT . HOLE NO.
CJeC Ft. Wingate Pumphouse SB-4
ENG FORM 5056A-R, NOV 85 (Propenent: CESWA-ED-FT)



HOLE NUMBER
HIRW DRILLING LOG $B-5
PRCJECT INSPECTOR SHEET SHEETS
Ft. Wingate Pumphouse Jeffery E. Firebaugh T oo 1
DATE CEPTH DESCA®PTICN OF MATERIALS Fﬂg{isﬁi“m Time of Doy S‘:::ZETI% e:.owr COUNT REMARKS
ta) Iy te) te) (a) " 4 b
1"279  —Sond, silty (SP-SM), red Folq Screening wos -
— pertormed using a [~
___brn_., med. to fn. gr., PID and resultsgore [~
5 ] moist 0.0 1030 1 in meter units [—
—Clay (CH), red brn., med. to [
3. pl., moist to wet [
10 — Q.0 1037 2 —
15 2 0.0 | 1045 3 —
50 0.0 1110 4 [
—1Sand (SP), fn. to med. qr., [
_lbrown, wet —
25 - 0.0 | 1110 | 5 -
30 — 0.0 1120 6 -
—iClay (CH), red brn., med. [
pl., moist —
35 _ 0.0 1135 7 —
] TD=35 [
40 — —
45 — —
50 —] —
55 — —
60 — =
65 —] —
HOLE NO.
PROJECT Ft. Wingate Pumphouse 58-5
— ENG FORM 5056A-R, NOV o5 (Progonent: CESWA-ED-PT)



HOLE NUMEER
HTRW DRILLING LOG SB-6
PROJECT INSPECTOR SHEET SHEETS
Ft. Wingate Pumphouse Jeffery E. Firebaugh 1 o 1
DATE DEPTH DESCRIPTION OF MATERIALS FIELgszng:ch Time of Duy 8LOW COUNT REMARKS
ta) ®) (@ @ to 9 ™
11-27-96] —{Sandg, silty-clayey (SM-SC), Field screening was |-
Jred brn., med. to fn. gr., moist performed using ¢ |-
— PID cnd results are [
5 —Clay (CL), sandy, red brn., 0.0 1330 in meter units —
—Imoist to very moist, med. to [
_1. pl. =
10 ~—]stained e 10 0.0 | 1340 —
—Ciay (CH), red bra.. with [
“{lenses of CL and SP, moist [~
15 “_to very moist 2.5 1352 [
20 —<Sand (SP), brn., med. to fn. 14.7 1315 [~
—]grained, wet N
—]Scnd, clayey (SC), brn. to red —
o5 ___1brn., moist to very moist 0.0 1330 L
30 0.0 | 1335 —
—Cley (CH-CL), brn. to red brn., —
“imed. plasticity, moist -
35 — - 0.0 1352 —
— TD=35 -
40 — —
45 —] —
50 —-: ——
55 — —
60 — -
65 —E —
P HOLE NO.
ROECT ¢y Wingate Pumphouse SE-6
— ENG FORM 5058A-R, NOV 95 (Proponent: CESWA-ED-PT)



APPENDIX C

WELL COMPLETION LOGS
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APPENDIX D



325 ntarlocken Paricaay
Suite 2C0

Ercemiield. CO g0C21
(3023) 462-3865

(ECQ) 872.3707

ANATYTICA FAX: (303) 4635264

ENVIRONMENTAL
LABORATORIES

an Analytica Groug company

USAZD, Albuguergue : Order #: 97-02-008

Attn: ENGR-PLNG Divisicn Date: 02/25/97 15:07

4101 Jefferson Plaza NE. Work ID: DACA47-57-P-0074

Albuguergue, NM 8710S5-3435 Date Received: 02/01/97
ttn: Brian Jordan Date Completed: 02/25/97

SAMPLE IDENTIFICATION

Sample Sample

Number Client Descriotion Number Client Description
01 FW45 /MW3-001-1515-013097 04 FWA5/MW2-1415-013097
02 FA45/MW3-002-1520-013097 05 Trip Blank
03 FW45/MW1-1445-013097

Enclosed are the analytical results for the submitted sample(s). please
review the CASE NARRATIVE for a discussion of any data and/or quality
control issues. A listing of data gqualifiers and analytical codes is
located on the TEST METHODOLOGIES page at the end of the report.

If you have any questions regarding the analyses, pleasa feel free to call,

Sincerely,

J. D. Robinson
Project Manager



Order # 97-02-008 USAED, Albuguergue
ANALYTICA, INC. CASZ NARRATIVE

Samples were prepared and analyzed according to methods cutlined in the
following references:

Q Test Metheds for Evaluating Solid Waste, Physical /Chemical Methods,
EPA Publications SwW-846 [Third Editienm (September, 1986), as amended
by Revision 3 (January, 1995)]

All analyses meet quality assurance objectives.

Page 2



Order # 97-02-003
ANALYTICA, INc.

USAEDL, Albugquergue
TEST RESULTS by SAMPLE

Page 3

Analvzed

02/12/97
02/12/57

C2/12/97
02/12/%7

112

Analvzed

02/13/97

Analvzed

Sample: Ol1A  FW45/MW3-001-1515-013097 Collected: 01/30/97 Matrix: WATER
Test Description Method Result o Limit Units
BTEX EPA 8020
Benzene ND 1.0 ug/L
Toluene ND 1.0 ug/L
Ethylbenzene ND 1.0 ug/L
Xylenes, Total ND 2.0 ug/L
SURROGATES, % Recovery
F-3romofluorobenzene 96.7 Min: 76 Max:
Sample: Qlic FH45/MW3-001-1515-013097 Collected: 01/30/97 Matrix: WATER
Test Description Method Result _Q Limit Units
ICP Metals, Total SW 6010
Lead ND 0.050 mg/L
Sample: 01D FW45/MW3-001-1515-013097 Collected: 01/30/97 Matrix: WATER
Test Description __Method Result g Limit Units
Explesives in m20 by HPLC EPA 8330
OCtahydro—l,B,s,7-tetranitro—l,3,5.7-tetrazocine ND 1.0 ug/L
Hexahyd:o—1,3,5—trinitro—1,3,S—triazune ND 0.84 ug/L
1,3,5-Trinitrobenzene ND 0.26 ug/L
1,3-Dinitzrchenzena ND 0.25  ug/L
Tetryl (Methyl-2,4,6-trinitrophenylnitramine ND 1.0 ug/L
Nitrobenzene ND 1.0  ug/n
2,4,6~Trinitrotoluene ND 0.25  ug/L
4-Rmino~2,6~DNT ND 0.25 ug/L
2-2Amino-4, 6-DNT ND 0.25 ug/L
2,6-Dinitrotoluene ND 0.25  ug/L
2,4~Dinitrotoluene ND 0.25 ug/L
o-Nitrotoluene ND 1.0 ug/L
D-Nitrotoluene ND 1.0 ug/L
m~Nitrotoluene ND 1.0 wug/L
SURRQGATES, 3 Recovery
1,2-Dinitrcrenzene 48 Kin: 30 Hax:

02/20/97
02/20/97
02/20/97
02/20/57
02/20/97
02/20/97
02/20/97
02/20/97
02/20/97
02/20/57
02/20/57
02/20/97
02/20/97
02/20/57

123



Ordexr # 27-02-008

USAED, &albuquergue

ANALYTICA, INC. TEST RESULTS by SAMPLE

Sample: 023  FW45/MW3-002-1520~013097

Collected: 01/30/97

Test Description Method Result Q_
BTEX EPA 8020
Benzene ND
Toluene ND
Ethylbenzeane ND
L¥lenes, Total ND
SURRCGATES, % Recovery
D-Bromoflucrobenzene 103

Sample: 02C  FW45/MW3-002-1520-013097

Collected: 01/30/97

Test Description Method Result _Q_
ICP Metals, Total SWw 6010
Lead ND

Limit

1.
1.
1.
2

O o0 o0 o

Min:

Matrix: WATER

Units

ug/L
ug/L
ug/L
ug/L

76 Max:

Matrix: WATER

Limit

0.050

Units

mg/L

Page 4

Anslvzed

02/12/97
02/12/97
02/12/87
02/12/97

112

Analvzed

02/13/97



Order # 97-02--008
ANALYTICA, INC.

USAED, Albuquersue
TEST RESULTS by SAMPLS

Sample: 037 FW4S5/MW1-1445-013097 Collected: 01/30/97 Matrix: WATER
Test Descriptien Method Result _© Limit Units
BTEZX EPA 8020
Benzene 4.5 1.0 ug/L
Toluene ND 1.¢ ug/L
Ethylhbenzene ND 1.0 ug/L
Lvlenes, Total ND 2.0 ug/L
SURRCGATES, 1§ Recovery
E-Bremofluorchenzene 100 Min: 76 Max:
Sample: 03¢ FA45 /M 1-1445-013097 Collected: 01/30/97 Matrix: WATER
Test Descrivtion Method Result o Limit Units
ICP Metals, Total SW 6010
Lead ND 0.0s0 mg /L

Page 5

Analvzed
02/12/97
02/12/97
02/12/%7
02/12/97

112

Analvzed

02/13/57



Order # $7-02-008
AHELYTICA, INC,

Sample: p4a

Test Description

USAED, Albuquergue
TEST RESULTS by SAMPLE

FH45/MW2-1415-013097

Collected: 01/30/97 Matrix: WATER

BTE:
Benzene
Toluene
Ethylbenzene
Aylenes, Total
SURROGATES, % Reccvery
p-3remofluorchbenzene

Sample: Q4c¢

Test Description

FW45/MW2-1415-013097

Result _© Limit Units
ND 1.0 ug/L
ND 1.0 ug/L
ND 1.0 ug/L
ND 2.0 ug/L
96.7 Min: 76 Mazx:

Collected: 01/30/97 Matrix: WATER

ICP Metals, Total
Lead

Methecd Result 0O Limit Units
SW 6010
ND 0.050 mg/L

Page §

Analyzed
02/12/37
02/12/97
02/12/97
02/12/97

112

Analvzed

02/13/97



Order ¥ 97-02-CC8
ANALYTICA, INC.

USAED, Albuquergue

Sample: 053 Trip Blank

Test Descriotion Method Result 9
BTEX EPA 802¢Q
Benzene ND
Tcluene ND
Ethylkenzene KD
Lylenes, Total ND
SURRCGATES, % Recovery
p-3rcmofluorobenzene 100

TEST RESULTS by SAMPLE

Collected: 01/30/97

Matrix: WATER

Units

ug/L
ug/L
ug/L
ug/L

76

Max:

Page 7

Analvzed

02/12/¢7
02/12/97
02/12/57
02/12/57

112



Urder # 97-02-008 USAED, Albuquergue

Page 3
ANALYTICA, INC. TEST METHODOLOGIES

THE FOLLOWING CODES APPLY TO TEE ANALYTICAL REPORT

not detected at the reported limit
analyte not applicable (see case narrative/methods for disc

2
e
i

ussion)

Q (qualifier) field...
GENERAL:
* = Recovery or %RPD outside methcd specificaticons
H = value is estimated due to analysis run outside EpPA holding times
E = reported concentration is above the instrument calib
D = analyte was diluted to bring within instrument calip
to remove matrix interferences
ORGANIC ANALYSIS DATA QUALIFIERS:
B = analyte was detected in the laboratory method blank
J = analyte was detected above the instrument detection limit (IDL)
but below the analytical reporting limit {CRDL)
INORGANIC ANALYSIS DATA QUALIFIEZRS:

ration range
ration range or

]

B = analyte was detected above the instrument detection limit (IDL)
but below the analytical reporting limit {CRDL)
A = post digestion spike did not meet criteria (70-130%), therefore the
rerorting limit was raised by a factor of two to reflect spike failure
s =

= reported value determined by the Method of Standard Rdditions




Order # 97-02-003
ANALYTICA, INC.

ICP_TW:

8330_w:

UsaBb, Albuquerque
TEST METECDOLOGIES

BTEX (GCPID)

Acid Digestion of Aqueous Samples and Extracts
for Total Metals for Analysis by Flame Atomic
Absorption (FAA) or Inductively Ccupled Plasma
{ICP} Spectroscopy according to SW-846.0

METALS, Total (ICP)
NITROAROMATICS AND NITRAMINES

Samples were subcontracted to:
Paragon Analytics, Inc.

225 Ccommerce Drive

Fort Collins, co 80524

(970) 430-1511

METEOD: 8020

METHOD: 3010a

METHOD: 3010/6C10

METHOD 8330

Page 9



Order # 97-02-0038
ANALYTICA, INC.

Sample:

Analysis

BTEX
Sample:

Analvysis
ICP Merals,

Sample:

Analvsis

Explosives in H2g by HPLC

Sample:

Analysig
BTEX

Sample:

Analysisg

ICP Metals,
Sample:

Analysis

BTEX
Sample;

Analvsis
IC? Metals,

Sample:

Analysis
BTEX

Sample:

Analvsisg
[CP Merals,

Sample:

Analvsis
8TZx

01a

Olc

Total

Clbp

02a

O2c

Total

03A

Q3¢

Total

04a

C4c

Tatal

05Aa

USAED, Albuquerque

FAW45/MW3-001~1515-013097

Hethod
EPA 8020

DATES REPORT
Matzix: WATER
Collected Reczived TCLP date
01/30/57 02/01/57 5

FW45 /MH3-001-1515-013097

Methd
sS4 £010

Matrix: WATER

Collected Recsived JCLP date
01/30/97 02/01/97 NA

Fr45/MW3-001-1515-013097

Matrix: WATER

Method Collected Recsived TCLP data

EPA 3330 01730797 02/01/97 NA
FW45/MW3-002-1520-013097 Matrix: WATER

Methed Collected Recived JCLP date

EPA 8029 01/30/57 02/01/97 NA
FW45/MW3-002-1520-013097 Matrix: WATER

Methed Collected Recsived TCLP date

SW &010 01730797 02/01/97 NA
F¥45/MW1-1445-013097 Matrix: WATER

Methed Cotlected Received TCLP date

EPA 8026 01/30/57 G2/01/97 NA
FH45/MH1-1445-013097 Matrix: WATER

Methed Collected Reczived TCLP date

SW 8010 61/30/97 0201797 NA
FH45/MW2-1415-013097 Matrix: WATER

Method Collecred Received ICLP date

EPA 8020 01/30/97 02/01/97 NA
FW45/MW2-1415-013097 Matrix: WATER

Hethed Collected Received ICLP date

sS4 6010 01/30/97 02/01/97 NA
Trip Blank Matrix: WATER

Methcd Colleczed Reczived ICLP dace

£PA 2020 01/30/57 02,0197 NA

Extracted

Exiracted
02/10/%6

Extraczed
02,0697

Extracted

Exiracted
02716156

Extracted

Extracted
027187546

Extracted

Extracted
02/10/56

Extracted

Page 10

Analvzed

02712797

Analvzed
02/13/97

Analyzed
02/29/57

Analvzed
02/12/57

Analvzed
02713797

Analvzed
02/12/57

Analyzed
02/713/97

Analvzed
02/12/97

Aralwzed
02/13/97

Aralvzed
Q2712757



QA/CC REPCRT
METHOD BLANK SUMMARY

PAGE: 1

CLIENT: USACZ_nu 02,2597 ORDERZ: 9702008
QC SPECS

SAMPLE 1D ANALYTE UNITS PREP DATE RESULT __ LIMIT SPIXE ZAEC_FLAG LOW  UPPER
Method Blank a8Tex ug/L 02/12/97 )

Benzene ND 1.0

Toluene L 1.0

Ethylbenzene ND 1.0

Xylenes, Total ND 2.0

p-3remafluorotenzene 31 30 103 76112
Methed Blank 1C? METALS, Toral g /L 02/10/96

Lead N 0.050

METHCO BLANK SPIXE SUMMARY
CC SPECS

SAMPLE |p ANALYTE UNITS PREP DATE  RESULT _ LIMIY SPIKE RSP VAL ¥REC FLAG LU  UPpE3
Blank Spike BTEX ug/L 02/12/97

Benzene 1 1.0 1 ¥ 109 70 136

Toluene 43 1.0 44 W 109 70 130

Ethylbenzene 11 1.0 9.2 N 120 70 130

Xylenes, Total 6 2.0 53 o 17 70 130

P-Srcmaflugrokenzene 51 30 3 w03 76 M2
Blark Spike Icp METALS, Total mg/L. 02/10/%6

Lead 0.50 o0.050 0.50 D 100 80 120



QA/QC REPCR{
MATRIX SPIKE SUMMARY

PAGE: 2

CLIENT: USACZ_nM 02/25/97 OROERZ: 9702008
QC SPECS
SAMPLE D ANALYTE UNITS PRED DATE RESULT  LIMIT SPIKE__ REF VAL TREL FLAG LOW UPpex
9702008-01A BTEX ug/L 02/12/97
Benzene 9.8 1.0 1 WO 89.1 70 130
Toluene 45 1.0 44 NO 1§02 70 130
Ethylkenzena 10 1.0 9.2 kD 109 70 130
Xylenes, Toral 58 2.0 53 N 109 70 130
. p-8remofluarobenzene 30 30 2% 100 76 112
9702G45-034 Icp METALS, Total og/L 02/10/56
L 2ad 0.49 0.050 0.50 ND 58.0 70 130
SPIKE DUPLICATE SLMMARY
CC SPECS
SAMPLE 1D ANALYTE UNITS _ PRE? DATE  RESULT _ LIMIT SPIXE REF VAL XREC FL X3P Lo UPPER
9702008-014 BTEX v/l 02712/97
Benzene 9.2 1.0 u WD 8.6 637 70 130
Toluene 41 1.0 44 N 93.2 902 70 130
Ethylbenzene 9.6 1.0 9.2 NOOO104 459 70 130
Aylenes, Toral 54 2.0 53 WO 102 4.8 70 130
p-8romofluorckenzena 30 30 29 100 0.0 76 112
SAMPLE DUPLICATE SLMMARY
QC SPECS
SAMPLE 10 ANALYTE UNITS _ PREP DATE  RESULT  LIMIT REF VAL XRPD UPPER
9702046-034 ICP METALS, Total mg/L 02/10/96
Lead ¥ 0.050 ND 0.0 20



ORD# 97-02-g08
CsHd 7012431
LI USACE_HH

ANALYTICA, INC.
CLIEND INVOLCS

INVOICES 110085
DATE 02/25/97
PAGE 1

INVOICE yusaep FT. Worth

TO At%n: RM-FE

P.O0 Box 17300

FT. Worth. X

76102

ATTEN Brian Jordan

WORR ID DACA47-97-P-0074
- P.O. #

RECZIVED 02/01/37

REFORT USAED, Albuquerque

REPORTED 02/25/97

REMIT Analvtica Environmental ILabs

TO 325 Interlocken Parlceavw

Suite 200

Brocmfield, Colorado 80021

ATTEN Accounts Receivabhle

PHONE (303) 469-3863

ATTZN Briap Jaordan
1D CooE DESCRIPTICN REMARX PRICE Q7Y plscounT AMCUNT
TESTS B30 W Explesives in K20 by HPLC 267.00 247.00
BTE‘(-U 8TEX 52.00 4 208.00
1c? ;U 1C? Metals, Total Lead 30.00 4 120.00
SUBTOTAL 3$575.00

TOTAL INVOICE AMoUuNT

$575.00

All invoices are due and payable upon receipt. Outstarding balances

aver 30 days are subject to a financs charge of 1.5%

Fer month.



ENVIRONM IENTAL Broomlield, Colorado 80021
FL}HW,OHﬂ}aHAUhN- IS

T (303) 469-8868 or 1-800-873-8707
CHAIN OF cusTODY RECORD FAX: (303) 469-5254

>>Z\yg H HO e - 325 Interlocken Parkway, Suile 200

[ cLIENT NAME e CLIENT CONTACT ANALYTICA
\ . USE ONLY

LSACE S CRIAK _ Jop DAL/ | e -
GUENT >oommwm / >\1Mff_ PROJECT ID/DESCRIPTION M2 003637

o/ Lm.n. CrS oA QQ\ - ™~ :@ Q\..\G“ﬁmn - ﬁ.\n\, PUS @ R ——
‘f S esw 3O/ 2N/
TELEPHONE £15 (0. 17700 . : .

° Mﬁ\,L\k L\,\.\ LGN mluf@ Z - OO
FAX (TS 47 g0 P. 0. NO, TESTS REQUESTED _ =
_Sample Malrix (circle one) : - _ LOC F
/Mmmmﬁ. _mn__. OIL  SLUDGE | o, Mw@/ | ac 3
R (specily) < OF 3 . _

(NOTE: use one Chaln of Cuslody per malrix) aodrmm ¢ K ,w PM { .ﬁNuQ\\QMQF

oaTE | Time CLIENT ID Wﬁm M.ru ove 2 - 7-FF
WaZ | [51S" | FWds/ings-col 5/ prapam | & AR

20| E MM - 000 1590, oy 209 E 3 1AL |
UV 199E | BT 14 ol jpe = 32l
L LIST RS MR 45— g anaa 3 _1aly
]

COMMENTS ‘ MEANS OF DELIVERY

Foy

i \ ﬁmm_;_aﬂgmx iOM,qm\_.__.(_m RECEIVED BY DATEMME RELINQUISHED BY DATE/MIME G)\qm\vgm
ANy - A /275
ot Jagnand | hniifzop| Fod [ X \

R St , s

003-07294



