NO00164.AR.000124

NSWC CRANE
. .50903a
DEPARTMENT OF THE NAVY g q 3
CRANE DIVISION
NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA 47822-8000 ' IN REPLY REFER TO:

5090
095/H11.9
4 Mar 92

Director, Waste Management Division
RCRA Permitting Branch (5HR-13)
.U.8. Environmental Protection Agency, Region V

"Attn: Ms. Carol Witt-sSmith (Indiana Section)
230 South Dearborn Street

Chicago, IL 60604
Dear Ms. Witt-Smith:

Crane Division, Naval Surface Warfare Center (NAVSURFWARCENDIV)
submits three copies of the RFI Workplan for the Pest Control
Area (PCA) - R150 site as enclosure (1) for your review.
Appendix A of the Workplan consist of the responses to EPA

comments on the Draft Workplan. Enclosure (2) is the required
Certification Statement. A

This workplan will become final on April 13, 1992, unless
Region V requests an extension. Figure 2.2.2 on page 24 of the
Workplan illustrates the work durations and milestone dates for
the RFI Phase III Groundwater Release Characterization study.

NAVSURFWARCENDIV point of contact is Mr. Thomas J. Brent, Code
09510, telephone 812-854-3233. Northern Division, Naval

Facilities Engineering Command (NORTHNAVFACENGCOM) point of
contact is Mr. Bill Schrock, Code 142, telephone 215-897-6280.

. . FARI
Assistant Public Works Officer
By direction of
the Commander

Encl:

(1) RFI Workplan for the PCA - R150 site
(2) Certification statement

Copy to: (w/o0 encl) A
NORTHNAVFACENGCOM, BILL SCHROCK (Code 142)
NORTHNAVFACENGCOM, JEFF CIOCCO (Code 142)
COMNAVSEASYSCOM (8EA 654E)
USAE-WES, BILL MURPHY (GG-YH)
USAE-WILMINGTON, KAMALA POWELL (EN-GG)



CRANE DIVISION
NAVAL SURFACE WARFARE CENTER

DEP?RTMENT OF THE NAVY
RANE, INDIANA 475622-8000

IN REPLY REFER TO:
5090
095/H11.9

Director, Waste Management Division

RCRA Permitting Branch (5HR-13)

U.S8. Environmental Protection Agency, Region V
Attn: Ms. Carol Witt-Smith (Indiana Section)
230 south Dearborn Street

Chicago, IL 60604

Dear Ms. Witt-Smith:

Crane Division, Naval Surface Warfare Center (NAVSURFWARCENDIV)
submits three copies of the RFI Workplan for the Pest Control
Area (PCA) - R150 site as enclosure (1) for your review.
Appendix A of the Workplan consist of the responses to EPA

comments on the Draft Workplan. Enclosure (2) is the required
Certification Statement.

This workplan will become final on April 13, 1992, unless
Region V requests an extension. Figure 2.2.2 on page 24 of the
Workplan illustrates the work durations and milestone dates for
the RFI Phase III Groundwater Release Characterization study.

NAVSURFWARCENDIV point of contact is Mr. Thomas J. Brent, Code
09510, telephone 812-854~3233. Northern Division, Naval
Facilities Engineering Command (NORTHNAVFACENGCOM) point of
contact is Mr. Bill Schrock, Code 142, telephone 215-897-6280.

Sincerely,

Encl:

(1) RFI Workplan for the PCA - R150 site
(2) Certification Statement

Copy to: (w/0 encl)

NORTHNAVFACENGCOM, BILL SCHROCK (Code 142)
NORTHNAVFACENGCOM, JEFF CIOCCO (Code 142)
COMNAVSEASYSCOM (SEA 654E) '

USAE-WES, BILL MURPHY (GG-~YH)
USAE~WIIMINGTON, KAMALA POWELL (EN-GG)




I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my
knovledge and belief, true, accurate, and complete. I am aware
that there are significant pernalties for submitting false

information, including the possibility of fine and imprisonment
for knowing violatigns.

Assistant Public Works Officer 4 Mar 92
TITLE DATE

Enclosure (2)




FINAL PCA/R-150 TANK SITE IN5 170 023 498
FEBRUARY 1992

RFI Phase II Soils & Phase III Groundwater Workplan
for
Pest Control Area/R-150 Tank Site, SWMU #09/05
Naval Weapons Support Center, Crane, Indiana

Prepared by:

U.S. Army Corps of Engineers
Waterways Experiment Station
Geotechnical Section
3909 Halls Ferry Road
Vicksburg, Mississippi

Prepared for:
Northern Division,
Naval Facilities Engineering Command
U.S8. Naval Base, Bldg. 77 Low
Philadelphia, Pennsylvania



FINAL PCA/R-150 TANK SITE

1.0

2.0

3.0

4.0

5.0

6.0

TABLE OF CONTENTS

TITLE
INTRODUCTION

1.1.0 SITE DESCRIPTION
1.2.0 STUDY HISTORY
1.3.0 PCA/R-150 TANK SITE WORKPLAN

MANAGEMENT PLAN

2.1.0 PROJECT OBJECTIVES
2.2.0 STUDY MANAGEMENT

SAMPLE AND ANALYSIS PLAN

3.1.0 SELECTION PROCEDURES

3.2.0 SAMPLING PROCEDURES

3.3.0 WELL CONSTRUCTION PROCEDURES

3.4.0 DECONTAMINATION AND DISPOSAL OF WASTES
3.5.0 SAMPLE DOCUMENTATION PROCEDURES

SAFETY, HEALTH, EMERGENCY RESPONSE AND

ACCIDENT PREVENTION PLAN
DATA MANAGEMENT PLAN

5.1.0 GENERAL

5.2.0 DATA RECORD

5.3.0 TABULAR DISPLAYS
5.4.0 GRAPHICAL DISPLAYS
5.5.0 DATA REVIEW

5.6.0 REPORT FORMAT

QUALITY ASSURANCE PROJECT PLAN

INS 170 023 498
FEBRUARY 1992

PAGE

21

21

25

25
34
42

49

57
58

58
58
58
58
58
59



FINAL PCA/R-150 TANK SITE INS 170 023 498

FEBRUARY 1992
TABLE OF CONTENTS--CONTINUED
TITLE PAGE
REFERENCES 61
ACRONYMS 62
APPENDICES
Appendix A Si ific Saf Plan
Workplan
LIST OF FIGURES
Figure No Description Page No.
1.1.2A LocationMapfor NWSCC .. ...... ... ... ... ... .. . . .. 2
1.1.2B Topographic Map of NWSCC and PCA/R-150 Tank Area ............. 3
1.1.3 Aerial Photograph of PCA/R-150 Tank Area . ... ................... 4
1.1.4A Geological Cross Section A-A .. ....... ... ... ... ... ... .. ...... 6
1.1.4B Ground Water Contour Map . ................................. 8
1.2.1A Schematic Diagram PCA/R-150 Tank Area .. ..................... 9
1.2.1B Schematic Diagram of Sample Locations Visual Inspection . .. ......... 14
1.2.1C Schematic Diagram PCA/R-150 Tank Area ....................... 17
2.21 Project OrganizationChart ... ................................ 23
222 Project Schedule .......... ... ... ... .. . i i, 24
3.1.2A Locations of Proposed Soil Borings and Sample Areas . . .. ........... 26
3.1.28 Locations of Proposed MonitoringWells . ........................ 28
.15 Slugtestand Plot .. ........ ... ... ... . . . 31
3.2.1 Boring Log with Sample Points . ..................... .. ........ 35
3.3.3A MonitoringWellinrock .. ...... .. ... .. ... ... . . ... 44
3.2.38 Telescoping Well . ... ... ... . . 45
352 Chainof Custody Form . . ... ... ... .. . .. 50
353 Chain of Custody Sample Tag . . ... ......... ... ... 51
3.54 Field Log . ... 52
3.5.6A Daily Quality Control Report istpage . .......................... 54
3.5.6A Daily Quality Control Report 2nd page . ... ............ ..o, 55

3.5.7 Druminventory Sheet . .. ... ... ... ... . . 56



FINAL PCA/R-150 TANK SITE IN5 170 023 498

FEBRUARY 1992
TABLE OF CONTENTS--CONTINUED
| F TAB
Table No. Description Page No.
1.21 Soil Sample Results of 4 Core Borings .. ........................ 10
1.2.2 Soil Sample Resuits of 4 Core Borings .. ........................ 11
1.23 Water Sample Results of 4 CoreBorings . ........................ 12
1.24 Water Sample Results of 4 CoreBorings ......................... 13
1.25 Soil Sample Results of Visual Inspection ......................... 15
1.2.6 Soil Sample Results of Visual Inspection ... ...................... 16
1.2.7 Detected Concentration of TCE & Trichloroethane . ................. 19
1.2.8 DrilinglogData.......... ...ttt 19
314 Listof Parameters . ............... ..., 29
3.1.7A Methods for Determination of Inorganic Analysis ................... 32
3.1.78 Methods for Determination of Organic Analysis . ................... 33
3.25 Summarization of Sample Containers ........................... 38
3.26A Types and Numbers of Samples 1stRound ....................... 39

3.2.6B Types and Numbers of Samples 2nd-5th Rounds . .................. 40



FINAL PCA/R-150 TANK SITE _ IN5 170 023 498
FEBRUARY 1992

1.0 INTRODUCTION
1.1.0 SITE DESCRIPTION

1.1.1 BACKGROUND. To fulfill the Corrective Action Requirements
(CAR) of the Federal Portion of the Final Resource Conservation Recovery
Act/Hazardous and Solid Waste Amendments (RCRA/HSWA) Storage Permit, and the
Indiana Department of Environmental Management (IDEM), Naval Weapons Support
Center Crane (NWSCC), Indiana 1is evaluating its hazardous waste management
practices at its past and present disposal sites. This RCRA Facility
Investigation (RFI) Phase II Soils, Phase III Ground water study will be
conducted at an area known as the Pesticide Control/R-150 Tank Site (PCA/R-150
Tank Site). The US Army Corps of Engineers' (USACE), Waterways Experiment
Station (USACEWES) will be conducting the study. An Initial Assessment Study
(IAS) was performed in 1981 and published in 1983 by Naval Energy and
Environmental Support Activity (NEESA). The IAS is the first phase of the
Navy Assessment and Control of Installation Pollutants (NACIP) Program. The
NACIP Program intent was to evaluate pollution problems at Naval Facilities.
With the passage of Superfund Amendments and Reauthorization Act (SARA) in
1986, NACIP Program changed to the Installation Restoration Program Navy
{IRP). This RFI Phase II Soils Study and Phase III Ground water Study is the
response to the necessary actions needed to be taken at this site.

1.1.2 LOCATION. NWSCC is a Navy facility located in Martin County
Indiana. NWSCC covers 62,463 acres approximately 100 square miles. The
PCA/R-150 Tank Site is located in the central portion of the facility in the
NW 1/4 of section 23, TSN, RAW (Figure 1.1.28). The site includes Building
55, the previous Pesticide Control Building located approximately 5.0 miles
northeast of the Burns City Gate No. 2 and accessed using Crane Road H-U45,
Building 2189, the present Pesticide Control Building located approximately
5.5 miles northeast of the Burns City Gate No. 2 and accessed using Crane Road
H-45, and the R-150 Tank Site located approximately 5.5 miles northeast of the
Burns City Gate No. 2 and accessed using Crane Road H-349 (Figure 1.1.2B).

1.1.3 SITE HISTORY. Due to the lack of complete and accurate
written data of the site history of the PCA/R-150 Tank Site, the following
information is as complete a summary as possible, written by NWSCC, Code 0924
Ron Bledso.

1.1.3.1 BUILDING 55. Pesticide spray tanks and containers
were most likely rinsed in the vieinity of Building 55, (Figure 1.1.3 Area
"A") the previous Pesticide Control Building. Chemicals used at this site
from 1950 to 1974 include but are not limited to herbicides 2,4-D, 2,4,5-T
Silvex (a mixture of 2,4-D & 2,4-T) Fenac, Monuron and Ureabor. Insecticides
include Carbaryl, Chlordane DDT, Diazinon, Dieldrin, Lindane, Malathion and
Pyrethrum.
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1.1.3.2 BUILDING 2189. The Pest Control Building was moved
from Building 55 to its present location, Building 2189 (Figure 1.1.3 Area
"B") around 1970. In addition to the chemicals stored and used out of
Building 55, an additional inventory of chemicals were added which include
herbicide Krovar (a mixture of Duron and Bromac). Krovar was used on graveled
storage areas and railroad right-of-ways at a rate of 5-20 1lbs per acre.
During the last 5 years the herbicide oust was used on right-of-ways of
railroad and magazine drives between the bunkers and blast wall at the rate of
2-4 ounces per acre. Building 55 has since been demolished and the site is
now a concrete pad.

Around 1974, herbicides 2,4,5-T and Monuron stored at Building 2105 (located
west of Building 2074 N.W. H-460 and H-101) and used by railroad personnel on
the railroad right-of-way, was taken to Building 2189 for storage.

Neither pesticide containers nor rinsates have been emptied in the vicinity of
Building 2189 since approximately 1974. Containers are triple rinsed and the
rinsate used in the mixture, Large spraying equipment is flushed with water
and the rinsate is used in the treatment area. When the sprayers are
winterized at the end of the spraying season the rinse water is collected and
used the following spring in the first spray mixture that is applicable.

1.1.3.3 R-150 TANK AREA. A R-150 Tank was installed in the
early 1970's in the gravel parking lot adjacent to H-349 (Figure 1.1.3 Area
"C"). The tank contained spent solvents. The R-150 Tank was 11 ft. wide by
35 ft. long. The base of the tank was estimated to be 15 ft. deep (Figure
1.1.44). The tank was excavated and removed 27-28 September 1983 by NWSCC
personnel. The excavated contaminated soil was placed back in the excavation
site (hole) to await approval from the Illinois Environmental Protection
Agency to landfill the soil in the Chemical Waste Management Landfill located
at Calumet City, Illinois. The excavated contaminated soil was removed for
disposal to the Chemical Waste Management Landfill in December 1983.

1.1.4 SITE HYDROGEOLOGY. The PCA/R-150 Tank Site lies along a
northwesterly trending slope. At the foot of the slope an intermittent stream
flows. The PCA/R-150 Tank Site soil consists of 2 to 10 feet of eclay (CL)
and clayey sand (SP-SC) overburden which is underlain by Pennsylvanian age
sedimentary rocks of the Raccoon Creek and Mansfield Formation. Sedimentary
rocks underlying the PCA/R-150 Tank Site consists of interbedded sandstone,
clay, shale, occasional 1limestone and coal. Sandstone and shale are the
predominant rock types (Figure 1.1.4A). Ground water studies indicate that
the ground water flows through the soil or in rock fractures with the static
water level averaging 14 ft. below ground surface. Ground water flow is to
the west-northwest. Ground water elevations range from about 720 ft. m.s.l.
near monitoring wells WES 9-1-81 and WES 9-10-83 to about 695 ft. m.s.l. near
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monitoring wells WES 9-12-83 and WES 9-13-83 (Figure 1.1.4B). The water table
was approximately 7.5 ft. below ground surface at the R-150 Tank with a rapid
decline in elevation down gradient from the R-150 Tank. Down gradient from
monitoring well WES 9-3-81, the water table is found within a few feet of
ground surface and is believed to drop below the stream bed as shown by Figure
1.1.4 (Dunbar, 1984).

1.2.0 STUDY HISTORY

1.2.1 PREVIQUS INVESTIGATIONS. All previous investigations were
performed in the vicinity of Building 2189 and the R-150 Tank Site.
Investigations were not performed at or near Building 55 due to the fact that
at the time of the study it was not known that Building 55 was the previous
Pesticide Control Building.

In 1981 a team from USACEWES completed a ground water and soils investigation
at the PCA/R-150 Tank Site. Nine monitoring wells were installed at this time
(Figure 1.2.1A, WES 9-1-81 to WES 9-9-81).

In July 1983, prior to excavation of the tank in September 1983, USACEWES
drilled four core borings, one on each side of the tank (Figure 1.2.1A, WT-1-
83 to WT-4-83). Water and soil samples (grab) from the borings were collected
and analyzed. The analytical results from these samples collected in July are
found in Table 1.2.1, 1.2.2, 1.2.3, and 1.2.4.

As the R-150 Tank was being excavated on September 27, 1983, a visual
inspection was conducted to locate any areas of visible contamination (dark-
oily areas). This visual inspection found two areas on the south end of the
tank that appeared to be contaminated (Figure 1.2.1B). At sampling points
identified as 6 and 7, soil samples were collected, composited and analyzed.
As the soil around the tank was excavated using a Gradall (truck mounted
backhoe), grab samples were collected and composited into three samples from
each of these sampling points. The average depth of the tank was calculated
to be 15 feet. One sample was composited from each 5 feet of depth. Six soil
samples were collected from sampling points 6 and 7. At sampling point 5, a
composite soil sample was taken at a depth of 10-15 feet. The analytical
results from these seven samples are listed on Table 1.2.5 and 1.2.6.

Five monitoring wells were also installed at the PCA/R-150 Tank Site in 1983.
(Figure 1.2.1C, WES 9-10-83 to WES 9-14A-83). The investigation was followed
by a draft report "Definition of Contaminated Ground Water Plumes at Selected
Waste Disposal Sites", Naval Weapons Support Center, Crane, Indiana (Dunbar
1984). It reported that ground water quality testing resulted in the detection
of organic contaminants. Results indicated Trichloroethylene and Trans-1,2-
Dichloroethylene were present in ground water samples drawn from monitoring
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TABLE 1.2.1
SOIL SAMPLE RESULTS OF 4 CORE BORINGS
DRILLED IN 1983
Results: mg/kg
SAMPLE NUMBER
WES WT-1-83 WES WT-2-83 WES WT-3-83 WES WT-4-83
WT-1A WT-1B WT-2A WT-2B WT-3A WT-3B WT-4A WT-4B
0'-5* 5'-8.1' 0'-5'" 5'-8,6' 0'-5* 5'-10.6' 0'-5' 5'-10.6'

PARAMETER ANALYZED

FOR
ND(q) ND ND
Total PCB 0.048 (0.20)  (0.020) (0.020)  (5) (5) (5) (5)
(¥ ND ND
PCB 1242 0.048 (0.20)  (0.020) (0.020)  (5) (5) (5) (5)
(4)
PCB 1248 (D Mo020)  (0MB20) (0"B20) (5) (5) (5) (5)
(4)
. PCB 1254 o"B20) Mo.020) (0"B20) (0"B20) (5) (5) (5) (5)
(4)
PCB 1260 (o"020) Mo.020) (0"B20) ("B20) () (5) (5) (5)
ND(Z) ND(Z) ND(Z) ND(Z) ND ND ND ND
1.1.1-Trichloroethane (0.01) (0.01)  (0.01)  (0.01) (0.0050) (0.0050) (0.0050) (O.0050)
ND(Z) ND(Z) ND(Z) ND(Z) ND ND ND ND
Trichloroethylene (0.01) (0.01)  (0.01)  (0.01) (0.0050) (0.0050) (0.0050) (0.0050)

NOTE: (1) Presence of PCB 1242 or 1248 preciudes the determination of the detection limit of the other aroclor.

Higher detection limit due to matrix interference.

(2) Results are reported on a wet-weight basis.

(3) Totals.

(4) Higher detection limit due to matrix interference.

(5) Not analyzed for.

ND - Not detectable.

Samples were taken July 20-21, 1983.
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TABLE 1.2.2

SOIL SAMPLE RESULTS OF 4 CORE BORINGS
DRILLED IN 1983
Results: mg/kg

SAMPLE NUMBER

WES WT-1-83 WES WT-2-83 WES WT-3-83 NES WT-4-83
WI-1A WI-1B  WT-2A WI-2B NT-3A WI-38 NT-4A  WT-4B
0'-5' 5'-8.1° 0'-5' 5'-8.6'  0'-5' 5'-10.6'  0'-5' 5'-10.6"
PARAMETER ANALYZED
FOR
sitver 3 .8 (BP%) <.8 (@3 (5 (5) (5) (5)
Cadmium(®) <0.8 (0.8)  <0.8 <0.8 ) "By ("B ("B
Mercuryd @y %) Py o' "By "8y 0.2 0.1
zinc® 64 68 6 a4 96 90 0.87 47
Methylene Chloride ) (5) ) (5 o2y M2 07 0"
Arsenict) 5)  (5) ) (5 7.1 38 7.5 8.6
Bariun(>) ) (5) 5)  (5) a4 32 a2 32
Nicker D) ) (5 ) (5) 25 27 18 19

NOTE: (1) Presence of PCB 1242 or 1248 precludes the determination of the detection 1imit of the other aroclor.
Higher detection 1imit due to matrix interference.
(2) Results are reported on a wet-weight basis.
(3) Totals.
(4) Higher detection 1imit due to matrix interference.
(5) Not analyzed for.
ND - Not detectable.
Samples were taken July 20-21, 1983.
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TABLE 1.2.3
WATER SAMPLE RESULTS OF 4 CORE BORINGS
DRILLED IN 1983
Results: mg/L

SAMPLE NUMBER

NES WT-1-83 WES WT-2-83 WES WT-3-83 WES WT-4-83
0'-14" 14
PARAMETER ANALYZED
FOR

Total PCB (0.0882) 0.08820) 0.00026  (0.8802) 08802
PCB 1242 (0.0882) 0.08820) 0.00026  (0.8B02) 0.8802
PCB 124 (0.0882) ©.o8200 (33  (0.8802) 0.8B02
PCB 1254 (0.0l82) (0.08820) o0.00026  (0.8B02) 04802
PCB 1260 (0.0882) .08  o0.00026 (0.8802) 0.4802
1,1,1-Trichloroethane 1.2 @  (o.o88s50® (0.801) (0"Bo1)
Trichloroethylene 0.015 2) 0.002881) 0.14 0.290

NOTE: (1) Total.
(2) Not analyzed for.
(3) Presence of PCB 1242 or 1248 precludes the determination of the detection limit of the other aroclor.
(4) Aqueous phase analyzed; results may be unreliable due to improperly used containers.
ND - Not detectable.
Samples were taken July 20-21, 1983.
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TABLE 1.2.4

WATER SAMPLE RESULTS OF 4 CORE BORINGS
DRILLED IN 1983
Results: mg/L

SAMPLE NUMBER

WES WI-1-83  WES WI-2-83 WES WT-3-83 NES WT-4-83
0.1 14
PARAMETER ANALYZED
FOR
Lead(?) < 0.02 0.02 9.0 0.10 0.01
Chromiuf’) < 0.029 0.005 4.0 0.18 0.005
copper{ V) 0.008 0.009 5.5 0.11 (0.48s)
Nicke1 (D) 0.04 0.05  (2) 0.31 0.04
arsenict) 0.003 0.002  (2) 0.012 0.002
Cadmium’ ! 0.004 0.88:  o.06s (0.883) (0.883)
Mercur$) 0.0003 0.007  <0.1 0.0004 0.0002
ZinctV) 0.084 0.13 20 0.53 0.096
garium(*) 0.010 0.11 (2) 0.56 0.10

NOTE: (1) Totals.
(2) Not analyzed for.
(3) Presence of PCB 1242 or 1248 precludes the determination of the detection limit of the other aroclor.
(4) Aqueous phase analyzed; results may be unreliable due to improperly used containers.
ND - Not detectable.
Samples were taken July 20-21, 1983.
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(SEE BELOW)
Clen = Q CORE BORING
— = O SAMPLE POINT
PCA/R-150 TANK AREA
(P WT-2-83
SAMPLE POINT #7 —t-0
= 35’ —Q |
WT-3-83() | 0 R=150 TANK 11/ -0 wT-1-83
SAMPLE POINT #5 — ,
SAMPLE POINT #6 ——=0O
(P wr-3-84

ENLARGED AREA

Figure 1.2.1B Schematic diagram of an enlarged area
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TABLE 1.2.5
SOIL SAMPLE RESULTS OF VISUAL INSPECTION
TAKEN IN 1983
Results: wu/1

SAMPLE NUMBER

7A 78 7C 6A 68 6C 5C

PARAMETER ANALYZED
FOR

Total PCB - --- -—- .- -—- - -—-
PCB 1242 -—- --- --- --- -—- --- ---
PCB 1248 .- - --- - --- -—- ---
PCB 1254 --- --- -—- --- -—— - -
PCB 1260 -—= --- --- --- —— - ---
1,1,1-Trichloroethane ND-10 ND-10 ND-10 ND-10 ND-10 ND-10 ND-10
1,1,1-Trichloroethylene ND-10 ND-10 ND-10 ND-10 ND-10 ND-10 ND-10

NOTE: A - 1-5 feet
f . 5-10 feet
€ - 10-15 feet
ND - non-detectabie. Detection 1imits are shown next to "ND" notations.
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TABLE 1.2.6 ;
SOIL SAMPLE RESULTS OF VISUAL INSPECTION
TAKEN IN 1983
Resulits: mg/1

SAMPLE NUMBER
7A 7B 7C 6A 6B 6C 5C
PARAMETER ANALYZED
FOR

Arsenic <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Barium <4 <4 <4 <4 <4 <4 <4

Selenium <0.005 <0.005 <0,005 <0.005 <0.005 <0.005 <0.005

Mercury >0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003

Cadmium 0.016 0.012 0.005 0.009 0.008 0.007 0.009

Chromium <0.005 0.008 0.007 <0.005 0.007 0.007 0.007

Lead 0.054 0.054 <0.010 0.019 0.018 0.013 0.024

Silver 0.020 0.015 <0.004 0.010 0.007 0.006 0.010
- Hexavalent Chromium ——— - - - - -— -—
o pH(S.U.) .- --- - -—- - -— -—-

NOTE: A - 1-5 feet
B - 5-10 feet
C - 10-15 feet
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well WES 9-3-81 located in the gravel parking lot adjacent to Highway 349.
(Appendix C). Water samples taken from an open boring around the R-150 Tank
Site identified concentrations of Trichloroethylene. Although contamination
was present in ground water samples from around the R-150 Tank Site,
monitoring wells down gradient of the tank were uncontaminated.

Six additional wells (WT1P, WT2P, WT3P, WTUP, WT5P, and WI6P) were installed
in 1986 and reported in "Proposed Ground-Water Assessment Plan for R-150 Tank
Storage Closure Pest-Control Area" (Figure 1.2.1C). Detection of
Trichloroethylene in excess of the 0.001 ppm limit was discovered in
monitoring wells WES 9-3-81, WES 9-5-81, WES 9-4-81 and WES 9-1-81.
Trichloroethylene in excess of the 0.001 ppm limit was also detected in wells
WT1P, WT2P, WT3P and WT4P. Trichloroethane in excess of detection limit 0.001
ppm was observed in wells WES 9-3-81, WT2P, WT3P and WTUP. (Table 1.2.7).
The groundwater is continually being monitored on a quarterly basis. The most
recent available results (Sep '91) are listed in Table 1.2.7. Drilling Log
data for wells WT1P-WT6P is shown on Table 1.2.8.

1.2.2 REGULATORY STATUS. Under the authority of RCRA as amended by
HSWA, a hazardous waste treatment, storage, and disposal facility must be
permitted by the Environmental Protection Agency (EPA). In December 1989
NWSCC was issued a Storage Permit. A RCRA Facility Assessment (RFA) for the
NWSCC Facility was completed. The PCA/R-150 Tank Site was named as a Solid
Waste Management Unit (SWMU). The CAR were negotiated between the Navy and
the USEPA Region V. As part of the CAR the NWSCC is to conduct a RFI at its
SWMU and fulfill the Closure Requirements of the RCRA for the R-150 Tank
Site. A RFI is a three part study, consisting of a Phase I, Environmental
Monitoring Report, a Phase II, Release Assessment, and a Phase III, Release
Characterization Study. A RFI Phase II Soils Study and Phase III Ground water
Study for the PCA/R-150 Tank Site Facility, SWMU 09/05, is to be discussed in
this work plan. The R-150 Tank Site is presently undergoing "Clean Closure"
proceedings. The data gathered in this study will be used to substantiate the
"Clean Closure" of the site.

1.3.0 PCA/R-150 TANK SITE WORK PLAN

1.3.1 WORK PLAN OBJECTIVES. This work plan is intended to
adequately describe the site to be investigated, the rationale underlying
procedural decisions implemented by the plan, and the quality control methods
needed to assure defensible conclusions. Included in this plan are detailed
directions which are to be used by the field personnel, laboratory chemist,
and report writers. This work plan is intended to be reviewed and used by
people familiar with commonly used drilling, sampling and RCRA terms.

18
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TABLE 1.2.7
GROUND WATER MONITORING RESULTS
FOR DETECTED CONCENTRATIONS OF
TCE AND TRICHLOROETHANE

TCE (ppm) TCE (ppm) TCE (ppm) Trichloroethane Trichloroethane Trichloroethane
Detected Detected Detected Detected(ppm) Detected(ppm) Detected(ppm)
Jan '88 Apr '88 Sep '91 Sep '91 Sep '91 Sep '91

WES 9-1-83 0.007 0.005 0.000 0.0 0.0 0.0

WES 9-3-83 0.220 0.168 0.024 0.340 0.179 0.0195

WES 9-4-83 0.011 0.016 0.003 0.0 0.0 0.001

WES 9-5-83 0.027 0.008 0.007 0.0 0.003 0.001

WT1P 0.024 0.008 0.003 0.0 0.0 0.0

WT2P 0.028 0.022 0.014 0.004 0.002 0.0

WT3P 0.598 0.575 0.140 0.007 0.006 0.0

WT4P 0.083 0.129 0.045 0.008 0.009 0.0

WTSP 0.000 0.004 0.001 0.0 0.0 0.0

WTEP 0.000 0.000 0.0 0.0 0.0 0.0

Note: Method Detection Limits: TCE = 0.001 ppm
Trichloroethane = 0.001 ppm

TABLE 1.2.8
DRILLING LOG DATA
1986 INSTALLED WELLS

Date Depth Screen Zone

Well No. Developed Drilled (ft.)
(ft.)

WT1P 7/30/86 22.2 16.2-21.2
WT2P 7/30/86 18.4 12.4-17.4
WT3P 7/30/86 18.6 12.6-17.6
WT4P 7/31/86 20.1 14.1-19.1
WT5P 7/30/86 13.3 8.0-13.0
WT6P 7/31/86 26.7 20.7-25.7



FINAL PCA/R-150 TANK SITE INS 170 023 498
FEBRUARY 1992

1.3.2 WORK PLAN STRUCTURE. A RFI Phase II Release Assessment and a
Phase III1 Release Characterization will cover four main tasks. They are the
development of a Work Plan, a Faecility Investigation, an Investigation
Analysis, and a Report. This document is the Work Plan which is made up of
four subplans. Those subplans are a project management plan, a sampling and
analysis plan, a data management plan, and a health and safety plan. Those
individual plans will be treated as major headings. Included as an appendix
to the work plan is a 16 Element Quality Assurance Project Plan.

20
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2.0 MANAGEMENT PLAN
2.1.0 PROJECT OBJECTIVES

2.1.1 STUDY _ INTENT. The intent of this Phase II Soils
investigation is to: 1) determine if a hazardous release to the soil has
occurred; 2) describe the hazardous release if it exists; 3) characterize the
host medium, the soil; U4) and address the effects the hazardous wastes and
constituents have manifested on the host medium. The intent of a Phase III
Ground water investigation is to obtain ground water samples for quantitative
chemical analysis. These analysis will be performed for specific compounds.
The purpose of this work will be to define the contaminant plume configuration
and to develop monitoring parameters. '

2.1.2 PROJECT DESCRIPTION. The project is to determine if there
are any residual contaminants present in the soils and ground water at the
site.

The soil study objectives will be reached by concentrating the search at
probable sites of surface and subsurface contamination. Soil samples will be
gathered at those sites. Those samples will be tested for the presence of
contamination.

The ground water objective will be reached using a 4-part effort:

1) Using the existing monitoring wells, the ground water will be
sampled and analyzed. This is to be done to determine if the known
contaminant description may have changed.

2) To fully describe the ground water system of the area,
- additional rock borings will be drilled, and monitoring wells will be
installed. Where possible the augered portion of the drilled hole will be
used as a soil sample boring. The goals of this part of the work are to
determine the full depth of the shallow aquifer, to gather information about
additional aquifers, and to place additional needed monitoring wells.

3) Slug tests will be run to derive the aquifer characteristics.
The slug test results will be used to derive aquifer permeability values.
Existing and additional wells will be used for this testing. The information
will be needed to design a remedial effort and to predict the spreading rate
of the contaminant.

4) Five rounds of ground water sampling and testing are planned.
Appendix B methods are prescribed for the first two rounds. The number of
analyte parameters will be reduced in the remaining three rounds. Only target
compounds (those parameter determined through test results review to be
characteristic of the contaminant) will be tested.
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Conclusions concerning the presence or absence of contamination, the risk
posed by those contaminants, and the possible future steps to be taken will be
develaoped. A report explaining the findings, conclusions, and future studies
will be issued.

2.2.0 STUDY MANAGEMENT

2.2.1 MANAGEMENT RESPONSIBILITIES. USACEWES is the Navy's prime
contractor for this Phase II soils and Phase III ground water investigation.
A project team, which is made up of United States Army Corps of Engineers
(USACE) personnel, was assembled (Figure 2.2.1). Oversight and management
responsibility will be handled by Dr. James May of USACEWES' Geotechnical
Section. The planning, scope writing, and report preparation is the
responsibility of Robert Magee of USACE Engineering District, Wilmington, N.C.
Field work supervision and soil sampling will be the responsibility of Robert
Magee of USACE Engineering District, Wilmington, NC. Drilling will be done by
personnel from the In Situ Seetion, Geotechnical Branch of USACEWES. Mr. Mark
Vispi is the Section Chief. The chemical analysis is to be processed through
the USACEWES' Analytical Laboratory Group (ALG) under the supervision of Ann
Strong. All chemical data validation will be done by the team leaders, the
Quality Control Officer, and Chief, ALG. Soils classification and physical
testing will be done at USACEWES' Soils Investigation Laboratory under the
supervision of Mr. Jesse Oldham,

2.2.2 PROGRAM SCHEDULE. Diagram 2.2.2 is a work schedule which
illustrates expected work durations, phase structure, phase completion dates
and milestone dates. The dates are time figures shown in working days.
Allowances for exact start dates, off days, and work delays are not shown.
Forty-five days are set aside for EPA approval followed by 30 days for
revision of the work plan. Field work weeks are to be 6 day weeks. The field
work is scheduled to take 57 days total. To expedite data reduction the field
data will be forwarded to the Wilmington Engineering District office were it
will be processed into final form. Fifty-five days are set aside for chemical
and physical analysis. This is followed by 55 days of data reduction, and 30
days of report preparation. The final report should be ready in 559 days
after commencement of the field work. Following the start of the soils
investigation, bimonthly progress reports will be issued. These reports will
include overall project progress, individual study progress, impending
schedule targets, and expected or existent schedule adjustments. Because the
bimonthly progress reports are independent of the individual study work plans,
they are not shown on the work schedule.
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3.0 SAMPLE AND ANALYSIS PLAN
3.1.0 SELECTION PROCEDURES

3.1.1 SELECTION RATIONAL. The PCA/R-150 Tank Site was identified
as a Solid Waste Management Unit (SWMU). A Phase II Soils Release Assessment
must be performed at the PCA/R-150 Tank Site. A Phase II Soils Study will
attempt to evaluate the presence of or absence of a release, and to
characterize the hazardous waste and its constituents. The methods used will
be SW-846 and the field and lab QC will follow CLP requirements. The soil
will be physically characterized using USACE's' geotechnical procedures. This
Soils Release Assessment will be accomplished by judiciously selecting sample
locations, selecting the appropriate analytes, and using proper analytical
methods.

A Phase III Ground water Release Characterization will be performed at this
site. A Phase III Ground water Study will attempt to determine the rate and
extent of contamination. The ground water will be tested for chemical
confirmation using SW-8U46 analytical methods. The use of these methods are
contained in the corrective actions portion of the permit. The particular
procedures selected were determined by the site specific description of the
contaminants. This description was obtained from review of ground water data
and historical documentation.

3.1.2 SAMPLE LOCATION. Boring and well locations were selected
with a bias toward areas having the greatest probability of contamination.
Previous investigations performed by USACEWES (Dunbar, 1984) and NWSCC
detected high concentration levels for Trichloroethylene at the R-150 Tank
Site. Investigation by USACEWES (Dunbar, 1984) detected concentrations of
Trichloroethylene and Trans-1,2-dichloroethylene in monitoring well WES 9-3-
81. Investigations by NWSCC detected levels of trichloroethane exceeding the
0.001 ppm detection limit (Table 1.2.1). Detection,levels of 0.179 ppm of
trichloroethane were detected in well WES 9-3-81 and 0.003 ppm in WES 9-5-81.
Because pesticide spray tanks and containers were likely rinsed in the parking
lots of Building 55 and 2189, a possibility of contamination exists there.

Investigations will be concentrated around the R-150 Tank Site and Buildings
55 and 2189. Previous investigations of monitoring well WES 9-3-81 detected
contamination, but found no apparent reason for 1its contamination. Three
surface soil samples will be taken at well WES 9-3-81 to determine if
contamination is from the surrounding soil. Area A of Figure 3.1.24 is chosen
as the location for the three background borings. These borings must be
within the unit boundary but removed from past operations (as stated by EPA
guidelines). These background borings will attempt to establish
uncontaminated soil parameters. Three borings will be drilled in the vicinity
of Building 2189 (Figure 3.1.2A, Area B) to determine if there is any residue
remaining from the pesticide tanks and containers. Six borings will be
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drilled at Building 55 (Figure 3.1.2A, Area C). The boring locations shown in
Figure 3.1.2A are approximate. Three borings will be drilled at the R-150
Tank to positively confirm that all contaminated soil has been removed (Figure
3.1.24). The exact location for the individual borings will be selected in
the field. The field selected boring locations will be surveyed by field
personnel.

Ground water monitoring wells will be used to gather ground water samples.
The 20 wells presently in existence at the site will be first checked to
determine their condition, to be redeveloped (bailing/surging procedure, see
Section 3.4.4) if needed, checked for blockage using a plunker attached to a
steel tape measure and then the first round of sampling will occur at the
existing wells. This sampling effort will be done using a bailer which is to
be decontaminated between each sample. Samples will be taken from the least-
to-most contaminated locations as determined from prior ground water analysis.
The wells Will be tested in the following order WES 9-8-81, WES 9-14A-83, WES
9-13-83, WES 9-12-83, WES 9-06-81, WES 9-01-81, WES 9-02-81, WES 9-11-83, WES
9-10-83, WES 9-09-81, WES 9-07-81, WES 9-04-81, WT6P, WT5P, WT1P, WES 9-05-81,
WT2P, WES 9-03-81, WTUP and WT3P. Six wells will be installed near the R-150
Tank Site in an attempt to define the contaminant plume. Proposed wells 1-4
will provide information on the extent of contamination in the aquifer around
WI3P. Well 5 will better define the geology and degree of contamination
toward well WES 9-3-81. Well 6 will confirm or refute that contamination does
not extend up-gradient toward WT6P. Proposed wells 1-3 are approximately 50
ft. and wells 4 and 5 are approximately 100 ft. from well WT3P. Well 6 is to
be place midway between WTUP and WT6P ("Proposed Ground Water Assessment Plan
for R-150 Tank Storage Closure Pest-Control Area"). Very little is known
about the ground water conditions around Building 55 and 2189. However, it is
known that pesticide containers were rinsed in these areas. Three wells will
be installed at Building 55 and 3 at Building 2189 (Figure 3.1.2B) in an
attempt to adequately define any ground water contaminants. The placement of
the proposed wells are dependent upon the results of the analysis of the first
round of ground water and soil analysis. After placement of proposed wells,
the second through the fifth round of sampling will occur. The sampling order
for the second through the fifth round of sampling will be dependent upon the
results of the first round of ground water analysis. Sampling for the second
through the fifth round will be done on a quarterly basis. The proposed
installed wells will be sampled using a bailer which is to be decontaminated
between each sample.

3.1.3 SURVEY PLAN. All boring and well sites will be surveyed by
certified professional surveyors. The top of casing of every well will be
surveyed to determine its elevation National Geodetic Vertical Datum (NGVD)
and east-west coordinates using the Indiana State Plane Coordinate System.
Accuracy must be + 0.5 ft. Accuracy of ground surface elevation must be +
0.01 ft. The surveyors will supply USACEWES with all field survey data and a
table of well elevations and locations.
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3.1.4 CHEMICAL ANALYTE SELECTION. Analyte selection is based on
the probability of a contaminant occurring at the site. Buildings 55 and 2189
were the centers of operation for NWSCC's pest control program. The principle
contaminant would be pesticides at Bldgs. 55 and 2189. Ground water
monitoring has been performed at the R-150 Tank Site and monitoring well WES
9-3-81 and the detected contaminants were organies. The ground water testing
results from PCA/R-150 Tank Site wells are listed in Appendix 22 The list of
analytical test parameters shown in Table 3.1.4 were selected on the basis of
their probability of occurring at Buildings 55, 2189 and the R-150 Tank Site.
The 8240 and 8270 organics were selected because of their common industrial
usage and their detected presence in the ground water surrounding the R-150
Tank Site. Analysis of pesticides, herbicides, and inorganics associated with
pesticides will also be conducted.

Ground water sampling will be done at the site using existing and proposed
monitoring wells. The results of these analyses will be used to determine the
contaminant plume's chemical make-up, its shape and lateral extent, and to
develop monitoring parameters.

TABLE 3.1.4
LIST OF PARAMETERS

- T A - - - W S " T S W U > "~ AN . — - - - - " - - > - - -

INORGANICS ORGANICS

Arsenic 8240 Volatiles

Chromium 8270 Semivolatiles

Copper : Organochlorine Pesticides & PCB's
Lead Organophosphorus Pesticides
Mercury Chlorinated Herbicides

Selenium

Silver

Zine

e " - - —— - —— - - - - " "]} > - —— - —— N — —— . - o -

3.1.5 SLUG_TESTING. The results from these tests will be used to
derive aquifer characteristics. Slug tests are preferable to pumping tests
for this investigation because they can be conducted without bringing
contaminated water to the surface. A weight of known volume can be used to
increase the head in the well and the decline in head can be measured over
time. Elevation of the water service above the transducer will be measured
with a pressure transducer and recorded with a data logger (Hermit). The
Bouwer and Rice analytical method (based on Hvorslev) will be used to
calculate hydraulic conductivities. The aquifer parameters of hydraulic
conductivity and storativity can be computed for an area close to the well
bore. Values for rock parameters such as porosity and permeability can be
empirically derived from the hydraulic parameters.
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STANDARD OPERATING PROCEDURES FOR SLUG TESTING

1. Open and check water level using steel tape.
2. Connect transducer to instrument and insert into well

a. For 10 psi transducer, total head above transducer
may not exceed 21 feet after displacement of water
column during test.

b. For 100 psi transducer, total head is generally not
a concern unless the well is deeper than 150 feet.

3. Initialize Hermit recorder (or other make recorder) with
test#, well#, date, time, water level, units, sample
interval, etc.

4. Establish water level/depth of transducer to itialize
point of test; allow transducer and well to stabilize a
few minutes.

5. Quickly insert weight into well and start the recorder
after the weight has displaced the water.

6. Record data until pressure head (increase in depth
below ground surface) has returned to within 10% of
the original water 1level, or 1 hour, whichever is
shorter.

7. Transfer recorded data from the Hermit unit using Hermit
DM software and field computer or PC.

Note: The sample interval will vary for each well, thus it will
need to be determined in the field. Initially, a depth
reading every 1 to 2 minutes is suggested, depending on
the aquifer characteristics. An example of a test and
plot is shown on Figure 3.1.5

3.1.6 AQUIFER TESTING. Slug testing is to be done to derive the
aquifer characteristics. This test consists of introducing an artificial head
pressure (changing the water level in the well casing) and recording the decay
of that head pressure over time. The changes in ground water surface
elevations will be derived for information gathered from a pressure transducer
installed 1in the test well. The transducer will be installed before the test
is to be run. Surface elevation changes will be used to derive aquifer
characteristies. Measurements will be made with a pressure transducer and
recorded with a data logger (Hermit). The specific results to be derived are
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transmissivity, hydraulic conductivity, and storativity. The validity of the
derived results is dependent on certain assumptions being met. It is probable
that these assumptions are not fully met in reality, yet they must be made in
order to obtain the results. The derived results may not be absolutely valid,
but within the scope of the study, they will be usable.

3.1.7 ANALYTICAL METHODS SELECTION. Analytical method selection
for chemical analytes is a matter determined by environmental regulation. EPA
mandates that RCRA studies adhere to procedures and methods set out in "Test
Methods for Evaluating Solid Wastes, Physical/Chemical Methods" SW-846, Third
Edition. Inorganic and organic test methods are given in Tables 3.1.7A and
3.1.7B respectively.

TABLE 3.1.7A
SUMMARY OF METHODS FOR
DETERMINATION OF INORGANIC ANALYSIS

- —— - - (- . - - . e . - " - — —- . Y W = . - - " - — -

INORGANIC ANALYSIS TECHNIQUE DIGESTION*#* ANALYSIS
Arsenic GF 3005 W 3050 S 7060
Chromium Icp 3005 W 3050 S 6010
Copper ICP 3005 W 3050 S 6010
Lead ICP 3005 W 3050 S 6010
Mercury cv T4T1
Selenium GF 3005 W 3050 S T740
Silver ICP 3005 W 3050 S 6010
Zine ICP 3005 W 3050 S 6010
*Abbreviations: GF = Graphite Furnace, ICP = Inductively Coupled Plasma,
CRL = EPA Central Regional Laboratory - Region V, CV = Cold Vapor.
**Dlgestlon process, when not noted, is included in the analytlcal method.
= Water

S = Soil and sediment
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TABLE 3.1.7B
SUMMARY OF METHODS FOR
DETERMINATION OF ORGANIC COMPOUND ANALYSIS

- - -~ - " > " — N o - " - T " = ] A —. W - - - " S - - -~

ORGANIC ANALYSIS TECHNIQUE DIGESTION ANALYSIS
Volatiles GC/MS INC.* 8240
Semivolatiles GC/MS INC.* 8270
Organochlorine Pesticides & PCB's  GC/MS INC.* 8080
Organophosphorus Pesticides GC/MsS INC.* 8140
Chlorinated Herbicides GC/MS INC.* 8150

- - . >y T > - — " v - WS W W S W s > A - . D - - P . o e A = —e W WD e W - .

*INC.=Digestion procedure included in method procedure.

3.1.8 PHYSICAL PARAMETER SELECTION. Soil samples will be
characterized using standard USACE geotechnical methods. The soil samples
will be physically described and classified in the field by the field -creu.
Unified Soil Classification System (USCS) classification will be done at the
laboratory. The classification will consist of a visual classification, a
sieve and hydrometer analysis to determine grain size distribution of the
sample, determination of natural water content, USCS classification, organic
content and density. The sieve analysis determines the gradation of grain
sizes ranging from the number 4 sieve to the number 200 sieve. The hydrometer
analysis determines the percentage of silt and clay sized particles in the
sample. Rocks will be examined and classified in the field and their
descriptions logged in the field log book. Classification will be in
accordance with EM 1110-1-1806 (located in field trailer). The classifiecation
and description of the rocks will include in the following order, as
applicable:

1) Unit Designation (Miami Elite, Clayton Formation,
Chattanooga shale)

2) Rock type

3) Hardness

4) Degree of weathering

5) Texture

6) Structure

7) Color

8) Solution and void conditions

9) Swelling properties

10) Slaking properties

11) Additional descriptions such as mineralization, size and
spacing shale seams, etc.
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3.2.0 SAMPLING PROCEDURES

3.2.1 GENERAL PRINCIPLES. Soil samples will be taken using a
Shelby Tube sampler and hand tools. Protective plastic will be placed on the
ground in sample areas during sampling. Direct body contact with the samples
must be avoided. To minimize cross contamination between samples, the
samplers will wear disposable latex gloves. The outer pair of latex gloves
are to be changed between each sampling event. All sampling equipment and
drilling equipment will be decontaminated between usage. Three surface
samples are proposed at boring WES 9-3-81 to attempt to determine if surface
spillage has occurred. Fifteen borings are planned at this site. Three of
these borings will be used as background borings. The background borings
will be the first borings to be augered at the location. They will be placed
at a location away from the parking lot of Building 2189, but within the unit
boundary. Three borings will be taken in the vicinity of Building 2189, three
in the vicinity of the R-150 Tank, and six borings will be taken at Building
55. When possible, the soil boring locations will coincide with monitoring
well locations which are to be installed 1later. The soil horizons to be
augered during well installations can be used to obtain soil samples for
chemical and physical testing. At each boring soil samples will be taken at
the following depths, 3" to 6", 12" to 18", 18" to 24", and from 6" directly
above the water, or top of rock, whichever is encountered first. These sample
intervals are shown on Figure 3.2.1. No samples are to be taken below the
water table and no samples will be taken below the top of rock. The borings
are to be taken to bedrock/refusal, or a depth of 50' below the ground
surface.

Monitoring wells will be installed throughout the PCA/R-150 Tank Site to
provide for the measuring of ground water levels, piezometric surfaces,
determining stratigraphic positioning, and detection of chemical
contamination. These samples will be collected using a Teflon bailer.
Samples of the existing wells will be taken from the least-to-most
contaminated well as determined from prior ground water analysis. To insure
that the samples represent the conditions existent in the aquifer, three
casing volumes of water will be drawn prior to sampling. Refer to Section
3.4.2 for the handling of Investigation-Derived Waste.
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3.2.2 SURFACE SAMPLING. Protective plastic will be placed on the
ground in sample areas during sampling. Three surface samples will be
collected at locations indicated in Section 3.2.1. At each surface sample
location the same procedure will be followed. Sod and top soil will be
removed to a depth of approximately 3" below the ground surface. A soil
sample will be taken using a pre-cleaned sampling trowel. Two 40 mL VOA vials
will bhe taken for volatile organic compound analysis. VOA samples will be
done quickly and collected first. Care will be taken to fill the head space.
Two 8 oz. wide-mouth glass Jjars of soil will be taken for inorganic,
herbicide, pesticide, and semi-volatile detection. Each 8-0z. Jjar will be
filled to capacity, or as near to capacity as possible.

3.2.3 SUBSURFACE SAMPLING. Soil borings will be drilled using a
Failing 1500 truck mounted drilling rig. Samples will be taken at specified
depths all above the water table and refusal. A Shelby sampler will be used
to collect the soil samples. The sampler will be advanced through a hollow
stem auger. The hollow stem auger will be used because it will minimize cross
contamination of samples. As the auger advances into the soil, protective
casing is advanced which will prevent the hole from caving. At the surface,
the sample will be extracted, peeled, and bottled in the shortest time
possible. Peeling is the process that removes and discards the portion of the
sample which is in direct contact with the sampler. Ends of the sample will
not be used. Samples for volatiles analysis will be taken, bottled, and
capped within 15 seconds from the time the sampler is opened. All samples
will be extruded into 8-o0z. wide-mouth glass jars or other containers with
minimal disturbance of the sample. Stainless steel or plastic tools will be
used to place the peeled samples into the containers. The sample jars or
bottles will then be sealed and placed in sealed plastic packages. One sample
per sealed package. Following collection, soil samples will be placed on ice
with sufficient packing material to prevent breakage and shipped in a locked
ice chest which will maintain a temperature of 4 degrees C. Chemical
preservatives will not be required for the soil samples. The coolers
containing the samples with their accompanying Chain of Custody forms which
are sealed in plastic bags and taped to the inside lid of the cocler will be
transported to the analytical lab for analysis. Transport will be by air
freight with an overnight carrier service. A tamper-proof seal will be placed
on each cooler to ensure sample integrity. Two 8 oz. jars of soil and two 40
mL. VOA vials of soil will be collected. These samples will be analyzed for
the presence of pesticides, PCB's, herbicides, metals, and 8240 and 8270
organies.

The hole will be augered to a depth of 50' or bedrock which ever is shallower.
The hole will be back filled using grout and bentonite cement. Refer to
Section 3.4.2 for the handling of Investigation-Derived Wastes.
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3.2.4 GROUND WATER SAMPLING. Ground water samples will be taken
using a Teflon bailer lowered into the well with a stainless steel leader.
For recently installed wells they must be fully developed in accordance with
the Well Construction Procedures prior to sampling. The depth to the water
table will be determined using a steel tape. Prior to sampling, the wells
must be purged. This involves removing three well volumes of water from the
well, Refer to Section 3.4.2 for the handling of Investigation-Derived Waste
Before purging the wells, ground water parameters (water table depth, pH,
temperature, and water conductivity) will be determined and recorded. The
first round of ground water sampling will only include the 20 existing wells.
Twenty-eight ground water samples will be collected per round for the second
through the fifth rounds on a quarterly basis. The sampling order for the
second through the fifth rounds will be dependent upon the results of the
ground water analysis. A total of 116 ground water samples shall be collected
for ground water analysis. The water sample is transferred from the bailer
into the proper sample bottles. For volatile organic analysis, two 40 mL VOA
vials are filled first. They should be completely filled with no headspace or
bubbles. Samples for the other parameters will then be collected. Nitric
acid (HNO3) will be added to water collected for metal analysis. The pH of
the sample should be lowered to <2 for proper preservation.

3.2.5 SAMPLE CONTAINERS. The sample containers will be obtained
from a supplier (ICHEM Research INC.). The containers will be pre-cleaned.
The containers will be shipped to the location in protected containers. The
sample jar types and sizes are given in Table 3.2.5. A verification of the
decontamination procedure will accompany every container shipment.
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TABLE 3.2.5
SUMMARIZATION OF SAMPLE CONTAINERS,

MATRIX PARAMETERS CONTAINERS

Soil Volatiles 2xU40 mL glass
Septa vial

Soil Herb. & Pest. 1 x 8 oz. wide-mouth glass ea.

Soil Inorganics & 1 X 8 oz. wide-mouth glass ea.
Semivolatiles

Water Volatiles Two 40 mL. glass vials

Water Semivolatiles One 1000 mL. amber glass jar

Water Metals One 1000 mL. plastic jar

Water Organochlorine One 500 mL. amber glass jar
Pesticides & PCB's

Water Organophosphorus One 500 mL. amber glass jar

' Pesticides
Water Chlorinated Herbicides One 500 mL. amber glass jar

3.2.6 SAMPLE TESTING. Soils and ground water testing for the
presence of inorganics by SW-846 Method 7060, 6010, 7471, and 7740, volatiles
by EPA Method 8240, semivolatiles by EPA Method 8270 Organochlorine Pesticides
and PCB's by SW-846 Method 8080, Organophosphorus Pesticides by SW-846 Method
8140, and Chlorinated Herbicides by SW-8U46 Method 8150 will be done. The
ground water samples analyzed for inorganics will be filtered. For physical
testing of the soils at least one disturbed soil sample per boring will be
collected. These soil samples will be analyzed to determine their particle
size gradation, natural water content, and their organic content. The soils
will be described using USCS System. Additional samples for physical testing
will be collected at major stratigraphic breaks. This information will be
used to characterize the soils and in the remedial technique selection.
Table 3.2.6A 1list field samples required for the first round of ground water
sampling , surface soil sampling and subsurface sampling. Table 3.2.6B list
field samples required for the second through the fifth round of ground water
sampling.
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TABLE 3.2.6A
Types and Numbers of Samples
Round 1
PESTICIDE CONTROL AREA/R-150 TANK SITE
Quality Assurance and Quality Control

Field Field/Dups Rinsate Field Trip Total
Samples QC Equip Blanks Blanks
Rnd Rnd Rnd

GROUND WATER: 1 1 1
Volatiles __20_ _2_ 1 _2 25
B/N/A _20_ 2 1 _NR_ 23
Pesticides* _20_ 2 1 NR_ _23
TRPH _20_ - 1 NR_ _23
Metals _20_ 2 1 NR_ 23
Other: -
SURFACE WATER:
Volatiles -
B/N/A __NR_
Pesticides — _NR_
TRPH e __NR_
Metals _NR_
Other:
SURFACE SOILS:
Volatiles 8240 _ 3 S A H _ 9
B/N/A 8270 3 1 1 _ 1 _NR_ __ 6
Pesticides* _ 3 1 __ 1 _ 1 _NR_ 6
TRPH 3 1 . _1_  _NR_ 6
Metals _3_ 1 1 _ 1 _NR __6_
Other: explosives 1_

SUBSURFACE SOILS:

Volatiles 8240 _60__ 5 _tre  _r 2 _80__
B/N/A 8270 T60__ — 5 120 1 T 80
Pesticides _60__ _ 5 12 _1_  _NR_ _80
TRPH 60 5 12 1 TN R
Metals 60 5 12 1 NR 8

Other: explosives

*Includes Organophosphorus Pesticides and PCB's, Organophosphorus Pesticides
and Chlorinated Herbicides.
NR - Not Required.
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TABLE 3.2.6B
Types and Numbers of Samples
Rounds 2-5
PESTICIDE CONTROL AREA/R-150 TANK SITE
Quality Assurance and Quality Control
Field Field/Dups Rinsate Field Trip Total
Samples QC Equip Blanks Blanks

D - > > > s W W WP L W - - - - - - —— - -

Round 2 3 U4 5 (please circle)
GROUND WATER:

Volatiles _28_ _3_ 1 _2  _3u4
B/N/A _ 28 _ _3 1 NR_ 32
Pesticides* _28 _3_ 1 NR_ 32
TRPH _28_ _3 1 __NR_ 32
Metals __28_ _3 1 NR 32
Other:

SURFACE WATER:

Volatiles

B/N/A _NR_

Pesticides __NR_

TRPH __NR_

Metals _NR

Other:

SURFACE SOILS:

Volatiles 82U40

B/N/A 8270 __NR_
Pesticides* __NR_

TRPH __NR_

Metals _NR_

Other: explosives

SUBSURFACE SQILS:

Volatiles 8240

B/N/A 8270 __NR_

Pesticides _NR_

TRPH _NR_

Metals NR

Other: explosives

*Includes Organophosphorus Pesticides and PCB's, Organophosphorus Pesticides
and Chlorinated Herbicides.
NR - Not Required.
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Samples collected for chemical analysis will be sent to USACEWES' Analytical
Laboratory Group (ALG) in Vicksburg, Mississippi, and the samples collected
for physical characterization will be sent to USACEWES' Geotechnical
Laboratory also in Vicksburg, MS. ALG's (POC Ann Strong) address is: 3909
Halls Ferry Rd.; Vicksburg, Mississippi. The address for the Soils
Investigation Laboratory (POC Mr. Jesse Oldham) is: 3909 Halls Ferry Rd.;
Viecksburg, Mississippi.

3.2.7 SAMPLING QUALITY ASSURANCE.

Field Blanks. Field Blanks consist of the source water used in
decontamination and steam cleaning. These blanks are collected and analyzed
to determine the level of contamination introduced into the sample due to
sampling techniques. At a minimum, one field blank from each event and each
source of water must be collected and analyzed for the same parameters as the
related samples.

Trip Blanks. Trip blanks are defined as samples which originate
from analyte-free water taken from the laboratory to the sampling site and
returned to the laboratory with the volatile organic (VOA) samples. Two trip
blanks should accompany each cooler containing VOAs, should be stored at the
laboratory with the samples, and analyzed by the laboratory. Trip blanks are
only analyzed for VOAs.

Equipment Rinsates. Equipment rinsates are the final analyte-free
water rinse from equipment cleaning collected daily during a sampling event.
Initially, samples from every other day should be analyzed. If analytes
pertinent to the project are found in the rinsate, the remaining samples must
be analyzed. The results from the blanks will be used to flag or assess the
levels of analytes in the samples. This comparison is made during data
validation. The rinsates are analyzed for the same parameters as the related
samples.

Duplicates. Duplicate samples collected in the field provide
precision information for the entire measurement system including sample
acquisition, homogeneity, handling, shipping, storage, preparation, and
analysis. Samples for duplicated analyses will be selected at random by the
on-site coordinator, and submitted blind to the laboratory for analyses.
Duplicate analyses will be performed for one out of every 20 investigative
samples or as appropriate for each matrix.

41



FINAL PCA/R-150 TANK SITE INS 170 023 498
FEBRUARY 1992

3.3.0 WELL CONSTRUCTION PROCEDURES

3.3.1 WELL LOCATION RATIONALE. The 20 existing ground water
monitoring wells will be used to initially sample the ground water. Six
additional wells are proposed to be installed near the R-150 Tank Site in an
attempt to define the contaminant "plume" or distribution, especially around
the zone of high-concentration defined by wells WI3P and WT4P. Figure 3.1.24
presents suggested locations for the six additional wells. These wells were
proposed in the "Proposed Ground-Water Assessment Plan for R-150 Tank Storage
Closure Plan", submitted to the Indiana Department of Environmental Management
(IDEM). Due to the levels of TCE and Trichloroethane found in well WT3P,
proposed wells 1-4 will provide information on the extent of contamination in
the aquifer around WI3P. Well 5 will better define the geology and the degree
of contamination toward well WES 9-3-81. Well 6 will confirm or refute the
assumption that contamination does not extend up-gradient toward WT6P. Wells
1-3 are approximately 50 ft. and wells 4 and 5 approximately 100 ft. from well
WT3P. Well 6 is to be placed midway between WT4P and WT6P (Proposed Ground-
Water Assessment Plan for R-150 Tank Storage Closure Plan, 1989).

Very little is known about the ground water conditions around Buildings 55 and
2189. Three wells are proposed at each building in an attempt to determine
ground water contaminants. The exact locations for those wells have not been
selected. The locations shown on Figure 3.1.2B are approximate locations.

The exact number of wells is dependent upon the first round of ground water
and soil analysis.

3.3.2 DRILLING TECHNIQUES. Two drilling methods (coring, augering,
U.S. Army Corps of Engineers publication EM 1110-1-1804, located in drilling
trailer) are to be used.

At locations needing rock coring, the following procedures are to be used.
The soil zone will be drilled using a hollow stem auger down to refusal.
Where possible these auger holes will serve as soil borings. Where the so0il
thickness is greater than 11 feet, core samples will be taken with a HQ
Wwireline system. If the depth to refusal is less than approximately 11 feet,

(the depth needed to start coring with the HQ wireline core barrel), then a 2—
foot-long NX core barrel will be used to sample to 11 feet. The core samples
will be placed in order of removal, into plywood boxes (filling boxes from the
lower left and continuing to the upper right) for future reference. Detailed
geologic logs will be prepared. The core boxes shall be "permanently labeled"
and transferred to the core storage area. Cores shall be transferred at the
completion of each well or at the completion of site drilling. Refer to
Section 3.4.2 for the handling of Investigation-Derived Waste. This work
requires the services of a professional geologist.
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3.3.3 WELL CONSTRUCTION. A system of 2-inch-ID flush-threaded
schedule 40 PVC pipe and screen will be used to install the monitoring wells.
The screen length is dependent on the aquifer thickness but will not exceed 10
feet without Navy approval. The well materials will be steam-cleaned prior to
installation. Well 3creens will consist of 2-inch-diameter, 0.020-inch-
slotted PVC. The riser pipe will consist of PVC and will extend upward to a
point approximately 2.5 feet above the ground surface. The bottom of the well
screen will have a non-slotted PVC trap extending one foot below the screen.

Once the pipe system is installed in the boring, the annulus of the screened
section and the total aquifer zone will be packed with a coarse silica sand
filter material. The filter material will be poured in from the top of the
well slowly by hand and periodically checked for depth with a tape measure.
The filter pack will be brought up to the next higher aquiclude. The size of
the filter sand will be determined based on the size of the sand in the
aquifer being screened. [Rock wells do not have to be packed. The silica
filter sand must be certified clean and shipped to the site in sealed bags.
The screened groundwater zone must be isolated for the remaining well annulus
above the well screen. It is to be capped with a 3-to-5-foot thickness of
bentonite pellets which will act as a sealing medium. The bentonite is
allowed to set 30 minutes to 1 hour for swelling time, and the well is then to
be grouted to the surface. The grout will be a cement-bentonite mixture. It
is to be pumped into the well from the bottom through a 3/4-inch-diameter
pipe. The top of each well has a vented PVC cap. The riser pipe is to be
protected at the surface by 3-inch diameter steel pipe with locking caps.
Three H4-inch-diameter steel posts will be equally spaced around the well and
embedded in individual concrete pads separate from the main concrete pad
around each well. A permanent tag that clearly identifies the well number,
date constructed, screen interval, well depth and top of inside casing
elevation will be affixed on the well. A typical well installation diagram is
shown in Figure 3.3.3A.

Wells will be developed no sooner than U48 hours after grouting is
completed. This general installation procedure will be used for all the new
wells. It will be modified for the wells which are to test the base of the
deeper aquifers. In the case where a shallower aquifer is to be drilled
through, the shallow aquifer will be closed off behind pipe. Figure 3.3.3B is
a diagram of a telescoping well.
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3.3.4 WELL DEVELOPMENT. A bailing and surging procedure will be
used to develop the new wells and redevelop the existing wells if needed. The
surge tool is a length of stainless steel rod with rubber washers attached at
each end. The washers are to be slightly smaller than the inside diameter of
the well pipe. The bailer is a 5-foot-long stainless steel or Teflon bucket
with a diameter that is slightly less then the inside diameter of the casing.
The tools are alternately lowered into the well on a stainless steel cable and
pulled briskly up and down within the screened 2zone. This bailing/surging
procedure creates a surging action within the screened zone. This action is
to flush the finer particle out of the screen and packing material allowing
better flow of ground water into the well from the aquifer. These processes
are repeated for several hours in each well or until the water forced out at
the top becomes relatively clear. The developing tools will be flushed with
clean water between each well setup.

Refer to Section 3.4.2 for the handling of Investigation-Derived Waste.

3.4.0 DECONTAMINATION AND DISPOSAL OF WASTE

3.4.1 DECONTAMINATION OF EQUIPMENT.

3.4.1.1 PERSONNEL
Decontamination procedures are as follows:

- Protective disposable outer garments will be removed
and placed in disposable plastic bags at the perimeter
of the exclusion zone before each departure from the
exclusion zone.

- If disposable outer boots are worn, they will be
removed first and then gloves. If reusable rubber
or neoprene boots are worn, they will be washed
and rinsed before leaving the contamination reduction
zone.

- Field personnel will wash and dry their hands and
all exposed surfaces before leaving the contamination
reduction zone, and used paper towels will be placed
in the disposable bag.

- The plastic bags containing waste materials will be
disposed daily in a NWSCC dumpster.
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Clean outer garments will be accessible to field personnel
in an area free from potential contamination. Water, soap,
and paper towels will also be kept in a eclean location for
both regular clean-up and emergency use.

3.4.1.2 SAMPLING DEVICES. All sampling devices (shelby-
tube, sampling trowel, bailer and hollow stem auger) will be cleaned using the
following steps.

1. Scrub equipment with a non-phosphoric detergent and
potable water.

2. Rinse with potable water.

3. Rinse with 0.1 N nitric acid when sampling for
inorganics. 0.1 N nitric acid is prepared by adding
approximately 4.2 mL. concentrated nitric acid to
approximately 500 mL water. Then dilute the solution to
1 L final volume with water. Caution: add concentrated
acid to water: never add water to concentrated acid.

4, Rinse with deionized water.

5. Rinse with hexane (pesticide grade).

6. Air dry.

7. Rinse with deionized water. Collect rinsate blanks now
(ground water sampling).

8. Air dry. (ground water sampling)

9. Wrap or cover sampling equipment with aluminum foil
(shining side out) when not in use.

Other reusable sampling equipment bowls, spatulas, ete. will be decontaminated
by using only the wash and rinsing procedures.

Decontamination liquids will be handled according to Section 3.4.2
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3.4.1.3 DRILLING EQUIPMENT. The drill rig, its
substructure, auger flights, bit, and drill rods will be steam cleaned with a
high pressure, high temperature, hot water cleaner. (Note Army Corps, a
pressure washer with nonphosphoric detergent is not needed.) the washing is
to remove all soil from the rig and drill equipment. Potable water from the
NWSCC will be used. The Army Corps will collect and analyze a source water
sample (i.e. field blank) from the truckload of NWSCC water. Work will
proceed prior to receipt of analytical results for the source water samples.
The samples will be prepared, shipped, and analyzed for the full 1list of
compounds. An equipment decontamination zone will be designated at the site.

Decontamination of the drilling rig and equipment will take place in a
designated area at the site. Water from decontamination activities will be
allowed to infiltrate the ground in a non-nuisance manner.

3.4.2 HANDLING OF INVESTIGATION-DERIVE WASTE MATERIAL. The RFI
will produce a number of types of Investigation-Derived Wastes (IDW) during
the field activities. The removal of IDW which does not pose any immediate
threat to human health or the environment is not recommended. The site
manager, using best professional judgement, will render an IDW as hazardous or
non-hazardous. Fluids and soils generated during the field work will be
disposed of at the ground surface in a non-nuisance manner. The IDW will be
handled as follows:

3.4.2.1 CUTTINGS AND EXCAVATED SOILS. Drill cuttings and
soils from the investigation will be thin-spread around the borings and the
ground water monitoring wells.

3.4.2.2 LIQUIDS. Liquids from the temporary decontamination
area and those used at individual borings for decontamination of downhole
equipment will be discharged to the ground surface in a non-nuisance manner.

3.4.2.3 USED PERSONAL PROTECTIVE EQUIPMENT. All used Tyvek
suits, overboots, gloves, wastepaper, and other wastes will be collected,
bagged, and place in a NWSCC dumpster.

3.4.2.4 GROUND WATER. Ground water derived from purging and
well development will be discharged to the ground surface at the well location
in a non-nuisance manner at least 10 feet away from the well so as not to
recharge the well.
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3.5.0 SAMPLE DOCUMENTATION PROCEDURES

3.5.1 GENERAL PROCEDURE. Field parameters will be recorded in a
field notebook. These parameters will be transferred to Data Sheets, Chain of
Custody Forms, Drilling Logs, and Sample Tags. Final documentation will be
made from a consolidation of those notes, data sheets, and laboratory data.
Photographic documentation of field activities will be taken and included in

the report.

3.5.2 CHAIN OF CUSTODY. A Chain of Custody program will be
initiated in the field upon collection of the sample. A Chain of Custody
record will accompany each shipment of samples at all times. An example of a
Chain of Custody record is shown in Figure 3.5.2. Include in the remarks
section of the Chain of Custody form the container type and airbill number.

3.5.3 SAMPLE LABELING. At the time of sample collection, the
sample will be placed in a prelabled, precleaned sample container. The sample
label is to contain the following information:

. Site name.

Field station number.

Date and time of sample collection.
. Sample type (grab or composite).
Sample location description.

. 3ignature

. Sample preservative used.

. Analyses type.

An example of a sample label is shown in Figure 3.5.3

OO EWN —

3.5.4 FIELD LOGS. Field logs will be made by the geologist or
inspector of each sample boring. Figure 3.5.4 is an example of a field
sample/boring log. The field log documents the sample number, the date of
sampling, the depth sampled, provides a field classification of the soil or
other material, the type of sampler used, the container number, and job
information including type of drill rig, operator's name, site name, boring
number and surface elevation if available,

3.5.5 FIELD NOTEBOOK. Sampling information will also be kept in
the log book. The log book is to be a bound journal. All entries in the log
book will be in ink, signed and dated. No erasures will be allowed. All
corrections will be slashed, dated and initialed. Information included in
this book consist of: sampling dates, sample numbers, sample descriptions,
sample depths, ground water conditions, and other pertinent sampling
information. When sampling ground water pertinent information should include:
identification of well, well depth, static water level depth and measurement
technique, presence of immiscible layers and detection method, well yield-high
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or low, time well purged, collection method for immiscible layers and sample
identification numbers, well evacuation procedure/equipment, sample withdrawal
procedure/equipment, date and time of collection, well sampling sequence,
types of sample containers wused and sample identification numbers,
preservatives used, parameters requested for analysis, field analysis data and
methods, sample distribution and transporter, field observations on sampling
event, name of collector, climatic conditions including air temperature, and
internal temperature of field and shipping (refrigerated) containers.

Other information to be found in the log book includes Chain of Custody data,
sample shipment information, decontamination documentation, and personnel
changes. The log book will contain a detailed inventory of all waste drums
generated by the operation. This inventory will describe the drum contents,
and the boring number from which it was derived. The wastes generated during
the decontamination of the sampling equipment will be marked by boring number.
Decontamination pad wastes will be identified as such. The field log book
will be submitted to the Navy at the time of project completion. A copy of
the field notes will be added as an appendix to the report.

3.5.6 DAILY WORK SCHEDULES. Each day a summary sheet is to be
compiled. Information will be copied from various log books. Figure 3.5.64
and B are copies of the work summary sheets. Information found in the work
summaries include: weather conditions, levels of protection, work performed,
sampling efforts, field analysis, problems and corrective action, and QA/QC
activities. The sheets will be kept in the field office and will become part
of the final record at the end of the job. Sheets will be filled out in ink
or typed. These sheets will be kept in a loose leaf notebook.

3.5.7 DRUM_ INVENTORY. Labels will be attached to the drums. The
label will consist of the SWMU No., boring/well no., drum no., contents and
date filled. An inventory of all waste material drums will be kept by the
site manager. This inventory list will contain a description of the drum, its
location, its content, and the date filled. The inventory will be used later
to determine the drum content for disposal. This list will be kept as a part
of the operational records. A spread sheet will be maintained and included in
the report (Figure 3.5.7). It will 1list location, contents, date filled,
description, SWMU no., boring/well no., and drum no.
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DAILY QUALITY CONTROL REPORT (DQCR)
NAVAL WEAPONS SUPPORT CENTER, CRANE INDIANA
PROJECT NO. IN5 170 023 498

SWMU :

DATE: AUTHOR:

WEATHER:

HEALTH AND SAFETY - LEVELS OF PROTECTION AND PROBLEMS/SOLUTIONS:

WORK PERFORMED:

SAMPLING PERFORMED:

Figure 3.5.6A
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FIELD ANALYSTS PERFORMED - '
______.__.~______‘___~__.
-——-——~—-—~———~———-_-———-n-——-——_~_______~______~_______~__~____‘_._____~___\
-—-—-——-———-—-——~——~—~—-—-—_—~—--—~__‘_—__________________§_______
———-——-——--—--—-——————~_——~—-—_.—______-_____._._-_~_.._______________
-———~——-———-—-—-—-——--—~—-—a_——~__-____-___~__________~_~_____._.__.____________
-____________h__~__~__.____~_~_~.__________~_______.___________~_______§___~__~____
-———~———~———--—_——-_—__-_~_«-__-______-___~__________._____~_,___~__________

Site Coordinator Signature: Date:

Figure 3.5.6B
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4.0 SAFETY, HEALTH, EMERGENCY RESPONSE AND
ACCIDENT PREVENTION PLAN

SEE APPENDIX A
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5.0 DATA MANAGEMENT PLAN

5.1.0 GENERAL. The Data Management Plan is the part of the Work Plan
that explains the movement of the data into final report form. Chemical and
Physical Data are reduced from its raw form into final form by the laboratory
personnel. The final data is then put into a report format. The data will be
presented in various text, tabular, and graphic formats. Concurrent with the
work on the individual sites progress reports for the overall soil
investigation program, bimonthly reports of progress will be issued. These
bimonthly progress reports are separate from the individual SWMUs' studies and
are covered under the generic work plan for the RFI soils investigation.

5.2.0 DATA RECORD. Recorded data will consist of site (SWMU) locations,
sampling station (boring) numbers and location, sample number and depth
sampled, date sampled, names of sampling personnel, sample descriptions and
other boring log data, Chain of Custody information, parameters measured,
laboratory results, and analysis of results. Locations will be recorded on
map positions on base maps.

Chemical and physical laboratory results will be presented as computer print
outs generated by the analyzing laboratory and will include parameters such as
the sample number, parameter measured, amount detected, date analyzed, units
used, a lab ID number for each sample, duplicates, and results of analysis of
blanks. The data will be presented in appendixes to the draft and final
report.

5.3.0 TABULAR DISPLAYS. Tables of data will include field data (sample
station number, number of samples per station, depths sampled, date sampled,
ete.) and laboratory data for chemical and physical testing results.

5.4.0 GRAPHICAL DISPLAYS. Data will be presented in various graphical
formats. Sample boring locations will be presented on base maps. Contaminant
plume maps will be made to display the contaminant spread. Cross sections of
the soil profile will be made to display the vertiecal distribution of soil
type and contaminant concentrations. Bar and line graphs will be used to show
contamination levels. Pertinent photographs will be included in the report to
refine a point or add emphasis to a finding. Other displays are possible.

5.5.0 DATA REVIEW. Characteristies of a release are dependent on the
recognition of a release condition. The existence of explosive compounds in
the sampled media indicates a release. Pesticides and herbicides are man made
products and their existence in the sampled media indicates a release. Most
compounds listed as SW-846 method 8240 (volatile organic analysis) and method
8270 (semivolatile organic analysis) are man made products and their presence
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in the sampled media are considered a release. Inorganic compounds are
naturally occurring earth materials. Release characteristics are determined
by evaluating data with respect to: 1)detection limits, 2)control limits for
duplicates, spikes, blanks and surrogates, 3)data control within control
limits and corrective actions, and U4)flagging of consistently out of control
data.

5.6.0 REPORT FORMAT. A draft and final report will be written. A
period of time for commenting will occur between the draft and final report.
This comment period will allow for important perspectives to be considered.
The contents of the reports shall be arranged in accordance with the suggested
RFI format as presented in RFI Guidance Manual (USEPA, OSWER Directive
9502.00-6c, April 1987). The report shall consist of 8 1/2" X 11" pages with
drawings to be folded, if necessary, to this size. Large displays will be
presented as plates found at the end of the report but referred to within the
text. To reduce the number of drawings, data and ideas should be combined on
drawings, but drawing details will not be cluttered or poorly organized. The
data must not reduce the drawing's effectiveness. All drawings shall be of
engineering quality in drafted form with sufficient detail to show
interrelations of major features and/or thoughts on the installation site map.
A decimal paragraphing system shall be used, with each section and paragraph
of the reports having a unique decimal designation. The report covers shall
consist of durable 3-ring binders and shall hold pages firmly while allowing
easy removal, addition, or replacement of pages. In the appendix of the draft
report there shall be a statement listing the persons who had significant and
specific input into the report's preparation. This statement will include the
individual's name, job title, and telephone number.
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6.0 QUALITY ASSURANCE PROJECT PLAN

SEE APPENDIX B

60



FINAL PCA/R-150 TANK SITE IN5 170 023 498
FEBRUARY 1992

REFERENCES

Bledso, Ron, Code 0924, 1991, "Site History of PCA/R-150 Tank Site Area"
submitted January 19991 to NWSCC.

Dunbar, Joseph B., 1984, "Definition of Contaminated Ground-Water Plumes at
Selected Waste Disposal Sites", Naval Weapons Support Center, Crane,
Indiana. ;USACEWES, Vicksburg, MS.

NEESA, 1983, "Initial Assessment Study of NWSCC", Port Hueneme, Calif.

NWSCC, 1989, "Proposed Ground-Water Assessment Plan for R-150 Tank Storage
Closure, Pest Control Area", submitted to Indiana Department of Environmental
Management.

NEESA, June 1988, "Sampling and Chemical Analysis Quality Assurance
requirements for the Navy Installation Restoration Program".

61



FINAL PCA/R-150 TANK SITE

ALG
CAR
EPA
IAS
IDEM
IDW
IRP
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NEESA
NGVD
NWSCC
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RCRA/HSWA
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SWMU
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ACRONYMS

Analytical Laboratory Group

Corrective Action Requirements

Environmental Protection Agency

Initial Assessment Study

Indiana Department of Environmental Management
investigation-Derived Waste

Installation Restoration Program

Navy Assessment and Control of Installation
Pollutants

Naval Energy & Environmental Support Activity
National Geodetic Vertical Datum

Naval Weapons Support Center Crane

Pest Control Area/R-150 Tank Site

Resource Conservation and Recovery Act/
Hazardous and Solid Waste Amendments

RCRA Facility Assessment

RCRA Facility Investigation

Superfund Amendments and Reauthorization Act
Solid Waste Management Unit

United States Army Corps of Engineers

United States Army Corps of Engineers
Waterways Experiment Station
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USCS Unified Soil Classification System

VOA Volatile Organic Compound Analysis
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APPENDIX A

SAFETY, HEALTH EMERGENCY RESPONSE
AND ACCIDENT PREVENTION PLAN
FOR PCA/R-150 TANK SITE, NWSCC
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1.0 INTRODUCTION

The Health and Safety Plan (HASP) establishes procedures that are to be
followed in order to protect Corps of Engineers' employees and the publie from
potential safety and health hazards arising from the collection of soil/water
samples from the area of and adjacent to Pesticide Control Area (PCA/R-150),
of the Naval Weapons Support Center (NWSCC) Crane Indiana. All project
activities will be conducted in a manner that minimizes the probability of
injury, or accident, or incident occurrence. The Site Safety Plan
Acknowledgement will be signed by all who actively participate at this
project.

Although the plan focuses on the specific work activities planned for this
site, the plan must remain flexible because of the nature of the work.
Conditions may change and unforeseen situations may arise that require
deviation from the original plan. This flexibility allows modification by
USACE supervisors and health and safety officials.

2.0 LOCATION and SITE DESCRIPTION/HISTORY

The NWSCC is located in the northern half of Martin County, in southwestern
Indiana , approximately 75 miles southwest of Indianapolis and 71 miles
northwest of Louisville, Kentucky. The nearest major metropolitan area is
Bloomington Indiana approximately 40 miles northeast on State Highway U45.
NWSCC occupies approximately 100 sq. miles zone (62,463.46 acres) which
includes 1,006 acres of improved grounds, 49,611 acres of unimproved grounds,
and 800 acres of water (Figure 1.1.24). The area is divided into facility
operations, safety buffer and security zones and surrounding farmland. The

area is extremely isolated,(High Security) and is not accessible to the
public.

The exact site location is designated as the Pesticide Control Area (PCA/R-150
Tank Site) and is located in the central portion of the facility in the NW 1/4
of section 23, TSN, RHW (Figure 1.1.28). The area is approximately 5.5 miles
northeast of the Burns City Gate No. 2 and accessed using Crane Road H-U5
(Figure 1.1.2B).

Due to the lack of complete and accurate written data of the site history of
the PCA/R-150 Tank Site, the following information is as complete a summary as
possible written by NWSCC, Code 0924 Ron Bledso.
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BUILDING 55, Pesticide spray tanks and containers were most likely rinsed in
the vicinity of Building 55, (Figure 1.1.3 Area "A") the previous Pesticide
Control Building. Chemicals used at this site from 1950 to 1974 ineclude but
are not limited to herbicides 2,4-D, 2,4,5-T Silvex (a mixture of 2,4-D & 2,U-
T) Fenac, Monuron and Ureabor. Insecticides include Carbaryl, Chlordane DDT,
Diazinon, Dieldrin, Lindane, Malathion and Pyrethrum.

BUILDING 2189. The Pest Control Building was moved from Building 55 to its
present location, Building 2189 (Figure 1.1.3 Area "B") around 1970. In
addition to the chemicals stored and used out of Building 55, an additional
inventory of chemicals were added which include herbicide Krovar (a mixture of
Duron and Bromac). Krovar was used on graveled storage areas and railroad
right-of-ways at a rate of 5-20 lbs per acre. During the last 5 years the
herbicide oust was used on right-of-ways of railroad and magazine drives
between the bunkers and blast wall at the rate of 2-4 ounces per acre.
Building 55 has since been demolished and the site is now a concrete pad.

Around 1974, herbicides 2,4,5-T and Monuron stored at Building 2105 (located
west of Building 2074 N.W. H-460 and H-101) and used by railroad personnel on
the railroad right-of-way, was taken to Building 2189 for storage.

Neither pesticide containers nor rinsates have been emptied in the vicinity of
Building 2189 since approximately 1974. Containers are tripled rinsed and the
rinsate used in the mixture. Large spraying equipment is flushed with water
and the rinsate is used in the treatment area. When the sprayers are
winterized at the end of the spraying season the rinse water is collected and
used the following spring in the first spray mixture that is applicable.

R-150 TANK AREA. A R-150 Tank was installed in the early 1970's in the gravel
parking lot adjacent to H-349 (Figure 1.1.3 Area "C"). The tank contained
spent solvents. The R-150 Tank was 11ft wide by 35ft long. The base of the
tank was reportedly 15ft deep (Figure 1.1.4). The tank was excavated and

removed 27-28 September 1983 by NWSCC personnel. The excavated contaminated
soil was removed for disposal to a secure landfill off-site in December 1983.

Contamination has been detected in the ground water at the tank site (Dunbar,
1984).

3.0 Weather Extremes . The climate in the regicn of NWSCC is a temperate
climate with broad seasonal variations. Characterized by a mean January
temperature of 26 degrees F and a mean July temperature of 89 degrees F.
Precipitation averages approximately 44 inches annually, with U42 inches of
rainfall and 15 inches of snowfall. Humidity averages 40 to 90 % in the
summer and 60 to 90 % in the winter. Both heat stress and cold stress are
significant potential hazards and severe weather with thunderstorms are also a
possible feature of the area.
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4.0 Scope of Work and Task-Specific Risk Assessment

4.1 Drilling/Sampling

Drilling will be performed at the site for the collection of soil samples for
chemical analysis. Some of the bore holes will penetrate material known or
suspected to contain hazardous material. The sampling and drilling have
limited potential for exposing employees to parts per million (ppm, mg/m3 )
levels of organiec vapors, carcinogens, and heavy metals. Primary exposure
routes during drilling operations will be skin absorption, ingestion and
inhalation due to wvapors and contaminant volatilization from the drill

cuttings and water samples. Drilling will take place in and adjacent to the
possible source of contamination. Health hazards risks due to drilling and
sample handling are considered, minimal

All work shall comply with all Federal, State and Local health and Safety
requirements, including the Occupational Safety an Health Administration’'s
(OSHA) requirements (29 CFR 1910 and 1926), the U.S. Environmental
Protection's Agency's (EPA) hazardous waste requirements (40 CFR 260-270), the
U.S. Army Corps of Engineers Safety and Health Manual (EM 385-1-1, April 1981,
Revised October 1987 and all NWSCC CRANE and U.S. Army Corps of Engineers
safety directives and policies).

All drill sites will be cleared with local utilities to ensure that there are
no underground utilities present. All known underground utilities will be
located and marked.

5.0 Site Investigation Personnel and Management

The following US Army Corps of Engineer (USACE) personnel sampling (drill
crew) under the direction of a Corps of Engineers supervisor will perform the
investigation activities. The Project Manager (PM), Site Supervisor (SS),
Industrial Hygienist (IH) and Health And Safety Officer (HSO) and Site Safety
Coordinator are responsible for formulating and enforcing health and safety
requirements for this project.

5.1 Industrial Hygienist

The (IH) should be responsible for the preparation of the Health and Safety
Plan (HASP) and ensure that the project complies with all federal, state and
local health and safety requirements. If necessary, the IH can modify
specific aspects of the project to adjust for on-site changes that affect
safety. The IH will coordinate with the SSC on all modifications to the plan
and will be available for consultation when required. The IH will not
necessarily be on site during project activities.
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5.2 Health and Safety Officer/Site Safety Coordinator

The HSO or Site Safety Coordinator (SSC), has the responsibility and
qualifications to implement the site specific safety and health plan on this
project.

This is to include the authority to cease the operation if he/she determines
any unsafe conditions exist or if the HASP is not being implemented correctly.
The SSC will monitor or inspect site conditions, equipment, protective
clothing and other safety plan requirements. The SSC 1is responsible for
safety meetings and the monitoring of personnel for signs of environmental
stress (i.e heat/cold).

The SSC will modify the HASP as required due to additional information
discovered during on-site work.

5.3 Project Manager

The PM has the overall responsibility for the project and to assure that the
goals of the project are attained in a manner consistent with the contract.
The PM will coordinate with the SS and the SSC to assure that the drilling
operation and sampling goals are completed in a manner consistent with the
project.

5.4 Site Supervisor

The SS is responsible for field implementation of the project. The SS will
establish and ensure compliance with site control areas and procedures and
coordinate these supervisory responsibilities with the HSO.

5.5 Field Team Leader (Driller)

Responsible for Drill Crew operation and safety, implementing the job hazard
analysis (attached) and managing the drilling, sampling and well
installations. All drilling sites will be inspected for health and safety
hazards by the SSC prior to entering the site with drilling equipment. The SSC
will then take all corrective measures necessary to safely work at the site,
This inspection and all corrective measures will be documented and
communicated to all site workers.

5.6 Field Team Members (Helpers)

Responsibility to comply with all aspects of the HASP, and to notify the SSC
or SS of any unsafe conditions.
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5.7 Key Safety Personnel

The following individuals share responsibility for health and safety at the
site:

Industrial Hygienist: Tom Must

Health and Safety Officer: Tom Must

Site Safety Coordinator: Larry Benjamin

Alternate HSO or Site Safety Coordinator: To be determined
Project Manager Steve Nohrstedt

Site Supervisor To be determined

6.0 Employee Safety Responsibility

Each employee is responsible for the personal safety as well as the safety of
others in the area. The employee will use all equipment provided in a safe
and responsible manner. All USACE personnel will follow the policies set
forth in this HASP, and all policies set forth in the Safety and Health
Requirements Manual EM 385-1-1.

7.0 Job Hazard Analysis/Assessment

This section addresses the concerns of on-site workers.
7.1 Chemical

A description of contaminants found in monitoring wells and a listing of
possible contaminants (TLV's,STEL's,PEL's) and chemical data sheets and
pertinent information are found in Appendix A.

7.2 Radiological

Contact with radiological contaminants is not anticipated, based on the
results of previous WES testing, but the SSC or IH will scan for any
radiological contamination on this drilling operation. Use of a LUDLUM MODEL
3 Survey Meter will be available.
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7.3 Environmental

Biological Hazards include insects ( ticks, mosquitoes ) and two species of
poisonous snakes. Weather and irritant plants could pose a hazard. The SSC
and SS will make every effort to alleviate these hazards should they arise.

7.3.1 Heat Stress

The combination of warm ambient temperature and protective clothing increases
the potential for heat stress. In particular:

* Heat rash, Heat cramps, Heat exhaustion, Heat exhaustion, Heat stroke

Heat stress is covered in detail at daily pre-briefing safety meeting and is
covered in the 4O-hr OSHA 20 CFR 1910.120 Hazardous and Toxic Waste Training
Course. Workers are encouraged to increase consumption of water.

At a minimum, depending on the conditions workers will break every 2 hours for
10 to 15 minute rest periods.

In addition, workers are encouraged to take rest whenever they feel any
adverse effects that may be heat-related. The frequency of breaks may need to
be increased upon worker recommendation to the SSC and SS.

A work/rest schedule can be calculated based on heat stress monitoring
results. Monitoring consists of taking the radial pulse of a worker for 30
seconds immediately after exiting the work area. The frequency of monitoring
is provided herein.

Ambient Level C PPE
Temperature Level D PPE Modified Level D

90 F or above After each 45 min. After 15 min. of work
87.5 F-90 F After 60 min. of work After 30 min of work
82.5-87.5 F After 90 min. of work After 60 min of work
77.5-82.5 F After 120 min of work After 90 min of work
72.5-77.5 F After 150 min of work After 120 min of work

If the heart rate exceeds 110 beats per minute at the beginning of the rest
period, shorten the next work cycle by 1/3 and keep the rest period the same.
If the heart rate still exceeds 110 beats per minute at the next rest period,
increase the following rest period by 1/3. The initial rest period should be
at least 5 minutes.
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Monitoring for heat stress will begin when the ambient temperature reaches or
exceeds 70 degrees Fahrenheit, when wearing Level C PPE, or 80 degrees
Fahrenheit for site activities performed in Level D.

7.3.2 Exposure to Cold

With outdoor work in the winter months, the potential exists for hypothermia
and frostbite.

Protective clothing greatly reduces the possibility of hypothermia in workers.
However, personnel will be instructed to wear warm clothing and to stop work
to obtain more clothing if needed. Employees will also be advised to change
into dry cloths if their clothing becomes wet from perspiration or from
exposure to precipitation.

In cold weather, the potential for frostbite exists, especially in body
extremities. Personnel will be instructed to pay particular attention to
hands, feet and any exposed skin when dressing. Employees will be encouraged
to use a heated shelter on site at regular intervals depending upon the
severity of ambient temperatures. Symptoms of cold stress, including heavy
shivering, excessive fatigue, drowsiness, irritability, or euphoria
necessitate immediate return to a warm shelter.

7.4 Physical Hazards

To minimize physical hazards, the USACE has developed standard safety
protocols which will be followed at all times. Failure to follow safety
protocols as prescribed in the Safety and Health Manual EM 385-1-1, will
result in disciplinary action and expulsion of the crew member from the site.

All USACE personnel are familiar with the field activities which will be
conducted at the site. They are trained to work safely under various field
conditions. The SS and SSO will observe the general work practices of each
crew member and equipment operator, and enforce safe procedures to minimize
physical hazards. Also, hard hats, safety glasses and steel-toe safety boots
are required in all areas of the site.

Heavy Equipment

A truck-mounted drilling operation presents inherent noise and equipment
hazards, a Job Hazard Analysis for drilling operations is attached (Appendix
B).

10
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8.0 Task Specific Risk Assessment

8.1 Soil Excavation

Drilling work may expose workers to chemical hazards from contaminated soil
and also physical hazards associated from a standard drilling operation. The
potential for exposure to the listed chemicals in Appendix A may be from air
release with the potential for inhalation and also from skin contact.
Potential health effects are described in Appendix A. EPA Level C or Modified
D will be used to prevent exposure.

8.2 Soil and Water Sampling

Soil and water sampling operations may expose workers to chemical and physical
hazards. Exposure to identified chemicals from previous sampling -at PCA/R-
150 Tank Site may occur during sampling. EPA Level C or Modified D shall be
used during sampling.

9.0 Work And Support Areas

To prevent migration of contamination caused through tracking by personnel or
equipment, work areas and personal protective equipment (PPE) will be clearly
specified prior to beginning operations. The USACE has designated work areas
or zones as suggested by the referenced NIOSH/OSHA/USCG/EPA'S document
titled, " Occupational Safety and Health Guidance Manual for Hazardous Waste
Activities." Each work area will be divided into three zones as follows:

- An Exclusion Zone (EZ)

- A Contamination-Reduction Zone (CRZ)
- A Support Zone (SZ)

9.1 Exclusion Zone

The EZ is the area suspected of contamination and presents the greatest
potential for worker exposure. Personnel entering the area must wear the
mandated level of protection for that area. In certain instances, different
levels of protection will be required depending on the tasks and monitoring
performed within that zone.

The outer boundary of the EZ, or Hotline, will initially be established as a
30-ft radius circle surrounding the drill rig or completed hole when bore
samples are gathered. This Hotline will be defined in the field by a printed
hazard ribbon or equal. Factors that will be considered in extending this
boundary will be air monitoring data, the physical area necessary to conduct
Site operations, and the potential for contaminants to be blown from the area,
but in no case will the circular boundary have a radius of less than 30-ft.

M
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9.2 Contamination-Reduction Zone

The CRZ or transition zone will be established between the EZ and SZ. In this
area, personnel will begin the sequential decontamination process required to
exit the EZ, The Contamination Reduction Zone which will provide a
transition between the potentially contaminated zone and the clean zone. The
CRZ will serve as a buffer to further reduce the probability of the clean zone
becoming contaminated. It will provide additional assurances that the
physical transfer of contaminating substances on people equipment, or in the
air will be limited through a combination of decontamination, zone
restrictions, and work functions. To prevent off site migration of
contamination and for personnel accountability, all personnel will enter and
exit the EZ through the CRZ.

9.3 Support Zone

The SZ serves as a clean, control area. Operational support facilities are
located within the SZ. Normal work clothing and support equipment are
appropriate in this zone. Contaminated equipment, or clothing will not be
allowed in the SZ. The support facilities should be located upwind of site
activities. There will be clearly marked controlled access point from the SZ
into the CRZ and EZ that is monitored closely by the SSC to ensure proper
safety protocols are followed. The location of support facilities in the
Support Zone will be readily accessible to the nearest road,

Support facilities ( i.e command post. equipment trailer, flrst aid statlon )
will be located in this zone. Since normal work clothes are approprlate
within this zone, potentially contaminated personal clothing, equipment, and
samples are not permitted in this zone. The on-site support zone/command post
have been established at TBD . The prevailing wind
conditions are TBD . This location is wupwind from the
Exclusion Zone.

9.4 General

The following items are requirements to protect the health and safety of
workers and will be discussed in the safety briefing prior to initiating work
on the site.

- Eating, drinking, chewing gum or tobacco, smoking, or any practice that
increases the probability of hand to mouth transfer and ingestion of
contamination is prohibited in the EZ and CRis.

- Hands and face must be washed upon leaving the EZ and before eating,

drinking, chewing gum or tobacco and smoking or other activities which may
result in ingestion of contamination.

12
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- A buddy system will be used. Hand signals will be established to maintain
communication. During site operations, each worker will consider himself as a
safety backup to his partner.

- Visual contact will be maintained between buddies on site when performing
hazardous duties.

~ Off-site personnel will provide emergency assistance. All personnel will be
aware of dangerous situations that may develop.

- No personnel will be admitted to the site without the proper safety
equipment, training, and medical surveillance certification.

- All personnel must comply with established safety procedures. Any staff
member who does not comply with safety policy, as established by the SSC or
the SS, will be immediately dismissed from the site,

- Proper decontamination procedures must be followed before leaving the site.

9.5 HWork Zone Integrity. The integrity of the division of the work zone
during duty hours shall be maintained by control of access and egress. Before
crossing into another zone, a person will be admitted by the Site Safety
Coordinator only after having given proper identification, authorization and
certification of required training and medical examinations. The Site Safety
Coordinator will record each person's:

~ Name

Status (in or out)

- Time of entry
Anticipated exit time
Areas to be entered
Task to be performed
PPE worn if applicable

Access to any divisions of the work =zone during off-duty hours shall be
controlled by security at NWSCC. They will be appraised of the work at PCA/R-
150 Tank Site by the SSC or IH at the site and its hazards and will be
instructed in contacting emergency services.

10.0 Personal Protective Eguipment

This section addresses the various levels of personal protective equipment
which are or may be required at NWSCC, PCA/R-150 Tank Site. USACE employees
are trained in use of all PPE utilized.

13
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Personal protective equipment will be worn or used as required by this HASP.
No downward changes to the level of protection is allowed without the approval
of the SSC.

Based on the evaluation of potential hazards at PCA/R-150 Tank Site, the
Modified Level D or Level C is prescribed for all activities on this activity,
Except for the Support Zone, where Level D of protection beyond general safety
PPE (i.e Hardhat/boots) will be required.

10.1 Anticipated Protection Levels

Task Protection Level Comments/Mods
Soil Excavation/Drilling Level C/Mod D
Soil/Water Sampling Level C/Mod D

10.2 Level D

Level D consists of the following:

Safety glasses with side shields

Hard Hat

Steel-toed work boots

Work clothing as prescribed by the weather

10.3 Modified Level D

- Safety glasses with side shields

- Hard Hat

- Steel-toed shoes

- Nitrile, neoprene. or PVC overboots or vinyl booties

- Outer nitrile, neoprene, or PVC gloves over latex sample gloves

- Face shield (when projectiles or splashes pose a hazard)

- Tyvex coverall (Saranex Tyveks (Sarans) and PVC acid gear will be required
when workers have a potential to be exposed to contaminated liquids or sludge)
- Hearing protection ( ear plugs, ear canal caps or muffs)

14
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10.4 Level C

- Full-face, air purifying respirator with North N7500-3, HEPA, Wilson TO1 and
Pre-filter T10 cartridges.

- Hooded Tyvex coveralls and Saranex Tyveks (Sarans) (PVC acid gear will be
required when workers have a potential to be exposed to contaminated liquids
or sludge)

- Steel toes boots, Boot Covers

- Hearing protection

- Nitrile, neoprene, or PVC overboots

- Nitrile, neoprene, or PVC gloves over latex sample gloves

- Face shield (when projectiles or splashes pose a hazard)

- Disposable coveralls

- Hard Hat

10.5 Level B

Level B protection consists of the items required for level C protection with
the exception that an air-supplied respirator is used in place of the air-
purifying respirators.

10.6 Level A

Level A protection consists of the items required for Level B protection with
the addition of a fully-encapsulated, vapor-proof suit capable of maintaining

positive pressure.

10.7 Breathing-Air Quality

Code of Federal Regulations 29 1910.134 states breathing air will meet the
requirement of the specifications for Grade D breathing air as described in
the compressed Gas Association Specification G 7.-1966.

10.8 Air Purifying Respirators

North and Wilson full-face air-purifying respirators will be used on PCA/R-150
Tank Site.

15
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10.9 Respirator Cartridges

The crew members working in Level C will wear respirators equipped with North
and Wilson air-purifying cartridges, unless otherwise noted. These cartridges
are approved for:

- Organic vapors <1,000 ppm

- Chlorine gas <10 ppm

- Hydrogen chloride <50 ppm

- Sulfur dioxide <50 ppm

- Dusts, fumes and mists with a TWA <0.05 mg/m3
- Asbestos-containing dusts and mists

- Radon daughters

- Radionuclides

- Pesticides

10.10 Cartridge Changes

All cartridges will be changed a minimum of once daily. However, water
saturation of the HEPA filter or dusty condition may necessitate more frequent
changes. Changes will occur when personnel begin to experience increased
inhalation resistance or breakthrough of a chemical warning property.

10.11 Inspection And Cleaning

Respirators are checked periodically by a qualified IH or HSO and inspected
before each use by the wearer. All respirators and associated equipment will
be decontaminated and hygienically cleaned after use.

10.12 Fit Testing

Annual respirator fit tests are required of all our personnel wearing
negative-pressure respirators.

10.13 Corrective/Contact Lenses

Normal eyeglasses cannot be worn under full-face respirators. For workers
requiring corrective lenses, special designed adapters for use with
respirators will be provided.

Contact lenses will not be worn with any type of respirator.
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10.14 Medical Certification

Only those workers who have been certified by a physician as being physically
capable of respirator usage will be issued a respirator. Personnel unable to
pass a respiratory fit test or without medical clearance for respirator use
will not be permitted to enter or work in areas on site that require
respiratory protection. Employees receive a written physicians opinion that
they are fit for general hazardous waste operations as per 29 CFR 1910.120

(£)(7).

10.15 Site-Specific Respiratory Protection Program

The USACE Respiratory Protection Program complies with 29 CFR 1910.134. The
criteria for determining respirator need are contained in the HASP's Air
Monitoring Section. All respirator users are trained in proper respirator use
and maintenance. The SS and SSC will observe workers during this project when
using respirators and look for signs of stress and will monitor air levels of
contaminants to ensure that respiratory protection is sufficient. The SSC/IH
will also evaluate the HASP weekly to determine its continued effectiveness.

10.16 PPE Inspection

All PPE will be inspected by the SSC prior to being issued to workers on the
job. The Site Safety Coordinator will:

Inspect and operational testing of newly received equipment
Inspection of equipment prior to issue to workers
Inspect multiple-use equipment after use or training and prior to
maintenance
Periodically inspect stored safety equipment
Insure all site workers have been trained in the use of PPE

Equipment inspection will follow procedures specified by PPE manufacturers.

The SSC will maintain records of all inspection procedures. Individual
identification numbers shall be assigned to all multiple-use pieces of
equipment, and records will be maintained by that number. Inspections, will

record the ID number, date, inspector's name and findings. Damaged or
otherwise objectionable equipment shall be repaired or removed from the job.
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10.17 Work Mission Duration

Before the workers actually begin work in their PPE ensembles, the anticipated
duration of their work mission will be established. Several factors will be
considered in determining mission length. These will include:

- Suit/ensemble permeation and penetration by chemical contaminants.
- Ambient temperatures

10.18 In-use Monitoring

During equipment wuse, workers will be encouraged to report any perceived
difficulties to the SSC or SS. These difficulties include, but are not
limited to:

- Degradation or permeation of PPE

-~ Perception of odors

-~ Skin irritation

- Unusual residues on PPE

- Discomfort

- Resistance to breathing (if respirators are worn)

- Fatigue due to respirator use

- Interference with vision or communication

- Restriction of movement

- Personal response such as rapid pulse, nausea, and chest pain

10.19 Storage

PPE will be stored properly to prevent damage or malfunction from exposure to
dust, moisture, sunlight, damaging chemicals, or extreme temperature.

11.0. Decontamination Procedures

All personnel, clothing and equipment leaving the EZ (if applicable) must be
decontaminated to remove any contaminants. Decontamination activities will be
conducted in the CRZ. This sequence describes the general decontamination
sequence to be followed for the PCA/R-150 Tank Site.

For personnel, the following steps will be taken for decontamination:

Station 1. Deposit equipment (tools, sampling devices and containers,
monitoring instruments, clipboard etc.) on plastic drop cloths.

Station 2. Scrub outer boots, outer gloves, and splash suit with decon
solution or detergent water. Rinse thoroughly with water.

Station 3. Remove cuter boots and gloves. Deposit in a container with a
plastic liner.
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Station 4. If a worker leaves the Exclusion Zone to change a canister or mask,
this is the last step in the decontamination procedure. Obtain a
new canister, don new outer gloves and boot covers, tape joints,
and return to work.

Station 5. Remove boots, chemical-resistant splash suit, and inner gloves and
deposit in separate containers lined with plastic.

Station 6. Remove facepiece/shield, or respirator and deposit

Station 7. Wash hands and face thoroughly. Shower as soon as possible.

11.1 Suspected Contamination

Any employee suspected of sustaining skin contact with chemical materials will
first use the emergency shower. Following a drenching, the worker will
proceed to the decontamination facility. Here the worker will remove
clothing, shower, don clean clothing, and immediately be taken to the first-
aid station. '

11.2 Personal Hygiene

Before any eating, smoking, or drinking, personnel will wash hands, arms,
neck, and face.

11.3 Equipment Decontamination

A separate area will be designated in the CRZ for equipment decontamination.
The USACE will provide 1in this area steam cleaning equipment at a capacity
capable of adequately cleaning site equipment. Wastestreams will drain in the
waste-water-collection area and be collected from a sump area.

The personnel performing equipment decontamination will be provided with
splash aprons or chemically impervious/water resistance gear, chemical
resistance boots and gloves.

For equipment, the following steps will be taken for decontamination:

1. Remove any solid particles from the equipment by brushing and then rinsing
with tap water. For drilling equipment , steam cleaning is necessary.

. Wash equipment with a detergent solution.

. Rinse with tap water by submerging or spraying.

. For organic contaminants, an optional rinse with a solvent (methanol or
acetone) may be used to dissolve and remove contaminants.

5. Rinse thoroughly with distilled water.

6. Air dry equipment or rinse with methanol.

E=R VS )V
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To protect delicate instruments prior to use in the EZ and CRZs, instruments
shall be placed in a clear plastic bag, and the bag shall be taped and secured
around the instrument. Openings are made in the bag for sample intake. The
plastic bag shall be discarded appropriately in lieu of decontamination.

All liquids and disposable clothing will be treated as contaminated waste and
disposed of properly.

12.0 Air Monitoring

This program will be implemented for the periodic surveillance of the
investigation sites so as to continually ensure the accuracy of the division
of the work area and the adequacy of worker protection. During investigation
activities, the SSC will monitor the work site for, combustible gas/02 and for
organic vapors. Additional air monitoring may be conducted at the discretion
of the SSC or IH.

The following chart describes the air monitoring which will be required at
PCA/R-150 Tank Site, and appropriate action levels. The select Engineering
controls will be the PPE referenced and prescribed work practices. Initial
entry will be Modified Level D at PCA/R-150 Tank Site. No IDLH conditions are
expected on entry or during the operation but IDLH Hazards are listed in
Appendix A.

The SSC and IH will ensure that all PPE will protect Below the designated
PEL's for suspected substances listed in this HASP. The initial Entry for
PCA/R-150 Tank Site will follow the proposed plan as stated below. Using the
LEL meter, OVA/HNU and the Rad Survey meter.

Monitoring Device Action Level _Action

LEL/02 >10 % LEL Continue Monitoring, but if

Exotox 40 Explosion Hazard increase continues, evacuate.

Exotox U0 <20.8% 02 Evacuate, upgrade to Level B if
Depleted 02 necessary and continue to monitor

PID/HNU 101 1-5 ppm unknowns Level C/Mod Level D

OvA/128 above background

Organic Vapors/Gas

5-100 ppm unknowns Level B
100 ppm unknowns Level A
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Monitoring Device Action Level _Action
Ludlum Model 3 < imr/hr Continue Monitoring, Consult
Health Physicist
> 1mr/hr Continue Monitoring upon advice
Gamma Radiation from Health Physicist

Draeger Tubes 1-5ppm Stop work, consult for upgrade
Benzene

12.1 Lower Explosive Limit/Oxygen (LEL/02) Meter

During drilling, the SSC will monitor the work area to detect, measure, and
document any explosive concentrations of contaminants. Explosion potential
measurements will be made using a combination combustible gas/oxygen (LEL)
(Neotronics Meter, Exotox Model 40-0FH) and hydrogen sulfide meter. Drill
crews shall use the LEL meter while drilling to determine if any explosive
potential exists within the working area. Readings taken at the barrel or
opening of the boring are indicative of vapor-gas escape, but may be
inaccurate or inconclusive. Readings taken approximately one foot above the
source indicate a greater potential for a hazardous condition developing,
Readings one foot above a source showing >10% of LEL or greater requires an
immediate shut down of operation and area evacuation of the Exclusion Zone
until bore readings return to background levels. The Industrial Hygienist
(IH) or Safety Office shall be notified to determine further action. All
readings shall be recorded on direct reading forms. Potential for oxygen
deficient atmosphere is unlikely for the work being conducted. Hydrogen
sulfide will generally not be a problem in this project, but any readings
greater than 10ppm of Hydrogen Sulfide above a source require an immediate
shut down.

12.2 Confined Space

Prior to entering a confined-space area or hot work area, LEL/02 will be
constantly monitored. In addition, the SSC will follow a Confined space entry
procedure that is in EM 385-1-1, or the local District Policy, Appendix C

The policy will include:

- The use of a designated competent person to enforce correct procedure.

- Obtain confined space entry procedure/permit from Health and Safety
Department (ATTACHED).

- Monitor atmosphere with combustible gas meter, oxygen meter and any toxic
gas meter, available. (Exotox 40 , OVA or PID )
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12.3 Organic Vapors QVA 128 /Photoionization Indicating Device (PID)

The SSC shall use a photoionization detector ( HNU Systems Model 101,
Hazardous Waste Detector or Foxboro OVA Model 128)) to monitor the levels of
ionizable vapors at the investigation site. Measurements will be made in the
bore hole, at ground level, and at the worker's breathing zone. The PID/OVA
will be calibrated relative to benzene and methane concentrations or to
standards traceable to benzene. In the event that the PID/OVA detects a
contaminant(s), a 0.5a Draeger tube for benzene will be used to confirm the
presence of benzene and its concentration. Benzene will be specifically
monitored for each drilling. If benzene is detected, but its concentration is
below 5ppm in the breathing zone, work will stop, and the IH or Safety Office
will be notified to inquire about donning respirators. If the benzene level
exceeds 5ppm in the breathing zone, all personnel will evacuate the Exclusion
Zone until bore hole readings return to background values, and the SSC will
call the designated Safety Office or IH for further instruction,

If benzene 1is not detected, the protection level will be based on total
organic concentration levels for a 1-min detector reading in the breathing
zone. The following protection levels will be used for concentration
measurements in the breathing zone:

For known contaminants only , to determine a protection level from PID or QVA
data, the SSC will multiply the TLV of the known compound by 25. This is the
limit for Level C protection for that compound. If the PID or OVA readings
exceed 25 times the TLV, Level B protection will be required. Also,
regardless of the TLV, a PID/OVA reading of 1,000 ppm or more will indicate
that the cartridges may become overloaded and will necessitate Level B
protection,

Levels of volatile organic compounds will be measured in the air at active

work sites at least once every hour or more and at the support zone once every
hour when levels are detected above background in the exclusion zone.

12.4 Air Monitoring Log

All air-monitoring data results will be reported on a data sheet by the IH and
record kept file (attached). The data sheet will contain the following
information:

Date and time of monitoring
Air monitoring location
Instrument, model #, serial #
Calibration/background levels
Results of monitoring

HSO signature

22



PCA/R-150 TANK SITE INS 170 023 498
SAFETY & HEALTH PLAN FEBRUARY 1992

12.5 Calibration Requirements

The PID/OVA, LEL/02 meter and sampling pumps required with fixed-media air
sampling will be calibrated daily prior to use. A separate log will be kept
detailing date. time, span gas, or other standard, and the name of the person
performing the calibration.

13.0 Contingency Plan/Emergency Response

Prior to field activities, the SSC will plan emergency egress routes and
discuss them with all field personnel. These routes will be posted.

13.1 Line of Authority

The SSC will ensure that all participants conduct their work in accordance
with the HASP, and will direct any employee to leave the site if the employee
fails to observe safety requirements or in any way creates a safety hazard.
The SSC will be backed up by a specified alternate TBD . Other
personnel who may be involved in emergency response will be identified and
their respective roles defined, at least two emergency response personnel on
the job shall be certified in CPR and First Aid.

13.2 Pre-emergency Planning

The SSC will contact the local hospital emergency room, the local poison
control center, and the NWSCC security, fire and ambulance services before
activities begin. The SSC will inform the hospital emergency and ambulance
service of probable emergencies.

13.3 Emergency Services/Communication

At the investigation site, the SSC shall ensure that adequate emergency
equipment is at the investigation site.

Emergency equipment shall include:

- Mobile telephone/Radio Communication (optional) And in this project not
authorized, Phone Number

- First Aid Kits

-~ Portable Eyewash and shower

- Blankets

- Stretchers

- Water in portable containers

- Fire-fighting equipment and supplies

- Level B PPE, available from NWSCC
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The SSC shall ensure that the emergency signals, audible and universal hand
signals are understood, in case of radio failure.

The following standard hand signals will be mandatory for all employees
regardless of other means of communication:

Three vehicle horn blasts is an emergency signal to leave Exclusion Zone

Hands gripping throat ( Out of AIR)
Grip Partners Wrist (Leave Area NOW)
Hands on Head (Need Assistance)
Thumbs Up(OK, Allright)

Thumbs Down (No, negative)

13.4 Fire and Accident Procedures

All employees will be made aware of the fire and accident response procedures
by site-specific training prior to start of work. And the available support
from the local Crane Spill Response Team.

13.5 Emergency Evacuation from Exclusion and Contamination Reduction Zone

Any personnel requiring emergency medical attention will be evacuated
immediately from the EZ and CRZ. Personnel will not enter the area to attempt
a rescue if their own lives would be threatened. The SS and SSC decision
whether or not to decontaminate a vietim prior to evacuation is based on the
type of severity of the injury and the nature of the contaminant.

13.6 Emergency Decontamination

If immediate medical treatment is required to save a life, decontamination
will be delayed until the vietim is stabilized. If decontamination can be
performed without interfering with essential first aid , decontamination will
be performed immediately.

If decontamination cannot be performed immediately emergency personnel will:

- Wrap victim in blankets or plastic to reduce contamination of other
personnel and emergency vehicles

- Alert emergency and medical personnel to potential contamination; instruct
them about specific decontamination procedures.

- Send site personnel familiar with the incident to the hospital with the
vietim.
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13.7 First Aid

Qualified personnel only will give first aid and stabilize an individual
needing assistance. Professional medical assistance will be obtained at the
earliest possible opportunity. A minimum of two first aid/CPR qualified
individuals will be on site of PCA/R-150 Tank Site, they are:

1.

2.

13.8 Emergency Actions

If actual or suspected serious injury occurs, these steps will be taken:
- Remove the injured or exposed worker(s) from the immediate danger. -

- [If decontamination can be done, first wash, rinse and/or cut off protective
clothing and equipment next render first aid as needed, and then call for
transport to the hospital.

- If decontamination cannot be done, first wrap the victim in blankets or
plastic to reduce contamination of other personnel. Next alert emergency and
off-site medical personnel of potential contamination and instruct them of
specific procedures if necessary.

- Evacuate other personnel from the immediate affected area to a safe location
until the Safety Coordinator determines that the site 1is safe for work to
resume.

13.9 General Evacuation Plan

In the general case of a large fire, explosion, or toxic vapor release, a site
evacuation will be ordered and will follow these steps:

- Sound applicable alarm, Three loud blasts (air horn)

- Evaluate the immediate situation and downwind direction. All personnel will
evacuate in the upwind direction.

- All personnel will assemble in an upwind area. When the situation permits a
head count and buddy check will be taken

- Determine the extent of the problem. Dispatch a response team in protective
clothing and SCBA's on site to evacuate any missing personnel or to correct
the problem.
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13.10 Fire Procedures

- Sound alarm

- Only attempt to extinguish small controllable fires which can be easily
controlled with portable fire fighting equipment (i.e 5 lb ABC, Co2) until
help arrives, unless imminent danger exists. Evacuation will be necessary
whenever an uncontrollable fire threatens health and safety at the site.
Notify the NWSCC fire department immediately following evacuation.

14.0 Emergency Information

4.1 Site Maps

Site maps showing topographic features, prevailing wind direction, work zones,
and evacuation routes shall be posted conspicuously at the work site in
locations known to all personnel. Site personnel must verify these numbers
upon arrival to the site and prior to beginning any activities.

14.2 Emergency Telephone Numbers The following list of emergency telephone
numbers will be posted conspicuously. And all site personnel will be told
their locations. (attached)

EMERGENCY SERVICE/CONTACTS TELEPHONE NUMBER
- USEPA Environmental Response Team 201/321-6460
- US Coast Guard Environmental Response Team 800/424-8802

- Association of American Railroads Response Team 202/293-4048

- Project Manager Steve Nohrstedt

- Health & Safety Officer Tom Must

- Alternate HSO/SSC TBD

- Fire Department NWSCC CRANE 812/845-1235 or 854-1333

- Police/Security Department NWSCC CRANE 812/854-3300

- State Police INDIANA STATE POLICE 812/332-4411

- Hospital NWSCC CRANE 854-1220
BEDFORD MEDICAL CENTER 854-1339

- Ambulance On-Site/Off-Site NWSCC CRANE 854-1100

LAWRENCE CO 279-6545
- Poison Control Center 800/382-9097
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Name of Hospital: BEDFORD MEDICAL CENTER

Telephone Number: 812/275-1200

Hospital Address: 2900 WEST 16th ST.
BEDFORD IN. 47432
Route to Hospital Take 1left at Bedford Gate South, directly to city of
Bedford, take first left onto 16th St.
Distance to Hospital: _approx. 20 miles

14.3 Emergency Documentation

All incidents involving personal injury shall be investigated and documented
so that preventive measures may be taken to avoid similar incidents. At a
minimum, the following steps shall be taken:

Notify the Safety and Occupational Health Office

Prepare the Accident Report, EN. 3394, in accordance with Corps of Engineers
regulations.

Prevent the work area from being disturbed until the accident investigation
is completed.
Notify NWSCC personnel in accordance with their regulations.

4.4 Logs, Records, and Reports

The following logs, reports, and records shall be developed, retained and made
available to entitled regulatory agencies upon request: (1) Training logs; (2)
Medical records; (3) Daily safety meeting reports; (4) Daily air monitoring
logs; and (5) Daily safety inspection logs. The daily records for safety
meetings, air monitoring, and inspections will be kept in a separate safety
and health log book, Appendix D contains blank record forms.

15.0 Training Requirements

All personnel who are engaged in hazardous waste operations must first present
to the SSC certification of completion of a 40 hr hazardous waste site
investigation course and 8 hrs of annual update training as required. This
training 1is in compliance with OSHA requirements found in 29 CFR 1910.120(e).
USACE have all had Hazard Communication training and are aware of proper
labeling requirements and interpretation of Material Safety Data Sheets.
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Personnel not safety trained will not be allowed within the control zone (a 30
foot radius) of any field investigations being conducted at the site.

Besides initial training, all personnel involved in field investigations will
be required to have site-specific training.

All personnel entering the exclusion zone will be trained in the provisions of
this site safety plan and be required to sign the Site Safety Plan
Certification (Appendix E).

Topies to include, in site training sessions for on-site personnel:

1. Biological, Chemical, and Physical Hazards. The biological, chemical and
physical hazards at the site and their respective properties.

2. Toxicology. The potential routes of exposure to chemicals, the possible
toxic effects, the IDLH (Immediately Dangerous to Life and Health) and TLV
(Threshold Limit Value) values of chemical hazards at the site, and the level
of personal exposure which can be anticipated will be discussed.

3. Personal Hygiene. Personal cleanliness and the prohibiting on the eating,
drinking, and smoking on the site will be discussed.

4, Rights and Responsibilities of Workers under OSHA. Applicable provisions
of the Occupational Safety and Health Act (29 CFR 1910,1926 the US
Environmental Protection Agency's Hazardous waste requirements (40 CFR 260-
270) and the Corps of Engineers Safety and Health Program.

5. Monitoring Equipment. The functions, capabilities, limitations use and
maintenance of monitoring equipment will be discussed. A hands-on review will
be held with persons assigned to use the equipment,

6. Standard Operating Procedures. SOP's for this work will be reviewed.
These SOP's are included in the appendices.

7. Personal Protective Equipment. The use, care, and disposition of the
specific PPE selected for this work will be discussed. The PPE will be
available for hands-on familiarity and practice donning, as needed.
Individual respirator fit testing will be conducted at this time, if needed.

8. Medical Program. Handling of medical emergencies will be discussed. The
names, locations and telephone numbers of an available physician, ambulance,
and hospital will be posted and available.

9. Decontamination. The decontamination procedures established in the HASP.

10. Emergencies. The Emergency Contingency Plan contained in the HASP.
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15.1 List of Trained Personnel

The following is a list of all trained personnel, training content (initial,
supervisory, refresher, etec., date received, trainer and location, for
PCA/R-150 Tank Site.

PERSONNEL TRAINING DATE TRAINER/LOCATION

TBD 40 hr
8hr Ref.
8hr Sup.
First Aid
CPR

40 hr

8hr Ref.
8hr Sup.
First Aid
CPR

40 hr

8hr Ref.
8hr Sup.
First Aid
CPR

40 hr

8hr Ref.

8hr Sup.

First Aid

CPR

40 hr

8hr Ref.

8hr Sup.

First Aid

CPR

16.0 Medical Surveillance Program

All site personnel participate in a medical monitoring program. This program
is initiated when the employee starts work with a complete physical and
medical history and is continued on a regular basis. The annual physical will
serve as an exit examination for full-time USACE personnel. A post-
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construction exit examination will be required for any temporary or terminated
employees. The medical monitoring program complies with OSHA regulations
found at 29 CFR 1910.120(f) and Corps of Engineers requirements. A listing of
USACE's medical profile is shown below.

WORKER MEDICAL PROFILE

Item Initial Annual

Medical History

Work History

Visual Acuity and Tonometry
Pulmonary Function Test
Physical Examination
Audiometry Tests

Chest X-Ray

Complete Blood Counts

Blood Chem (SSAC-23 or equivalent)
Urinalysis

Dermatology Examination
Electrocardiogram/Stress Test

ol I O
Ea T - = i i O i S

Specific Tests (as required):

(PCB blood or fat, urine mercury, urine arsenic, urine phenol, urine
halomethanes, blood cyanide, cholinesterase-pseudo-cholesterase, nerve
conduction velocity tests, blood lead, urine lead.)

16.1 Unscheduled Medical Examinations

Unscheduled medical examinations are conducted:

- At employee request after known or suspected exposure to toxic or hazardous
materials

- At the discretion of the USACE occupational physician

30



PCA/R-150 TANK SITE IN5 170 023 498
SAFETY & HEALTH PLAN FEBRUARY 1992

The following signatures from each individual on the site verifies completion
of requirements and Date of latest medical examination received:

PERSONNEL DATE

TBD

17.0 Site Safety Meetings

To ensure that the HASP is followed, the SSC shall conduct safety meetings
before and after each day's work. All individuals will attend these meetings.
The purpose of these meetings is to:

Describe any changes in the SSHP.

Obtain worker feedback on conditions affecting health and safety.

Obtain feedback on how well the HSP is working, and discuss needed changes
Reinforce proper work habits (i.e use of "Buddy System).

17.1 Site Inspections

The SSC will inspect daily site conditions, facilities , equipment, and
activities to determine whether the HASP is adequate and being followed. In
order to make inspections effective, the SSC shall:

- Have a checklist applicable for each site and activity, listing the items to
be inspected. .

- Review results of these inspections in the daily safety meetings.

- Document all inspections and subsequent follow-up actions. Retain these
records until site activities are completed and turn them in to the
Geotechnical Branch at the conclusion of the work.

- SSC will submit changes to the HASP for approval by the Distriect Safety and
Occupational Health Office or IH prior to implementing the changes.
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Health And Safety Plan Certification

The following signature certifies that they have read, understand and comply
with the guidelines set forth in this Safety Plan.

Site Personnel/Visitors

Name (PRINT) Signature Date
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APPENDIX A

Appendix A contains information on the chemicals/compounds previously
identified or suspected of being present in the area to be investigated. The
information sheets and table contain physical and chemical property data,
hazard information, and toxicological data for the chemical/compound.

. Trichloroethylene
Chloroform

. Trichlorofluromethane
. Dichloromethane

. 1-,2-Dichloroethylene
. 1,1-Dichloroethane

. 1,1,1-Trichloroethane
. Mercury

. Lead

10. Chromium

11. Selenium

12. Silver

13. Arsenic
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APPENDIX A

Contaminant Concentration Ranges of Contaminants
at the PCA/R-150

CONTAMINANT TLV-TWA PEL STEL IDLH

Trichloroethylene 50ppm, 269mg/m3 50ppm, 270mg/m3 200ppm 1070mg/m3
1000mg /m3

NIOSH-Reduce to lowest Possible Ca

Exposure Routes: Symptoms/Effects of Overexposure:

- Inhalation - Headache, Vertigo, Visual Disturbance
- Ingestion - Tremors, Somnolence, Nausea

- Skin and or Eye Contact - Vomiting, Eye Irritation, dermatitis

- Cardiac arrhythmias, CARCINOGEN

Personnel will be removed from the site and placed under observation
immediately if any of the above symptoms occur.

TWA PEL STEL IDLH
Chloroform 10ppm, 49mg/m3 2 ppm 9.78 mg/m3 50ppm for 10 min 1000ppm
synonym(Trichloromethane) Ca

NIOSH-Reduce to Lowest Possible

Exposure Routes: Symptoms/Effects of Overexposure:

- Inhalation ' - Dizziness, Mental Dullness, Nausea

- Ingestion - Disorientation, Headache, Fatigue

- Skin/Eye Contact - Anesthesia, Liver Damage, Irritation

of skin/eyes, CARCINOGEN

.Personnel will be removed from the site and placed under observation
immediately if any of the above symptoms occur.

TWA STEL/CEIL PEL  STEL/CEIL
Trichlorofluoromethane 1000ppm 5620 mg/m3 1000ppm 5600ppm NO DATA
synonym: Fluorotrichloromethane C(Synergistic)

Exposure Routes: Symptoms/Effects of Overexposure:

- Inhalation - Incoordination, Tremors, dermatitis
- Ingestion - Frostbite, Cardiac Arrhythmias

- Skin/Eye Contact - Cardiac Arrest

Personnel will be removed from the site under observation immediately if any
of the above symptoms occur.



TWA STEL/CEIL PEL TDLH

Dichloromethane 50ppm 103mg/m3 100ppm/205mg/m3 50ppm/105mg/m3 10,000ppm
synonym(Methyl Chloride) Ca
NIOSH-Reduce to Lowest Possible

Exposure Routes: Symptoms/Effects of Overexposure
- Inhalation - Dizziness, Nausea, Visual Disturbance
- Skin/Eye Contact - Stagger, Slurred Speech, Convulsions,

Coma, Liver Damage, Frostbite,CARCINOGEN

Personnel will be removed from the site and placed under observation
immediately if any of the above symptoms occur.

TWA STEL/CEIL PEL IDLH

1,2-Dichloroethylene 200ppm/810mg/m3 250/1010mg/m3 100ppm/400mg/m3 4O00ppm
synonym: (Acetylene dichloride)

Exposure Routes: Symptoms/Effects of Overexposure:

- Inhalation - Irritation to Eyes, Respiratory system,
Central Nervous System

- Ingestion - Depression

_ Skin/Eye Contact

Personnel will be removed from the site and placed under observation
immediately if any of the above symptoms occur.

TWA STEL/CEIL PEL IDLH

1-Dichloroethane 200ppm/810mg/m3 250ppm/1010 mg/m3 250ppm/1010mg/m3 4000ppm
synonym(Ethylidene chloride)

Exposure Routes: Symptoms/Effects of Overexposure:
- Inhalation - CNS Depression; Skin Irritation
- Ingestion - Liver, Kidney Damage

- Skin,Eye Contact

Personnel will be removed from the site and placed under observation
immediately if any of the above symptoms occur.




TWA _ STEL/CEIL PEL IDLH

1,1,1-Trichloroethane  350ppm/1910mg/m3 U450ppm/2460mg/m3 350ppm/1900mg/m3

synonym(Methyl chloroform) 1000ppm
Exposure Routes: Symptoms/Effects of Exposure

- Inhalation - Headache,Exhaustion, CNS depression

- Ingestion - Poor Equilibrium, Eye Irritation

- Skin,Eye Contact - Dermatitis, Cardiac arrhythmias

Personnel will be removed from the site and placed under observation
immediately if any of these symptoms occur.

TWA PEL IDLH
Mercury .05mg/m3 .05mg/m3 28mg/m3
Exposure Routes: Symptoms/Effects of Exposure:
- Inhalation - Cough , Chest Pain, Difficult Breathing
- Skin Absorption - Bronchitis, Tremors
- Skin/Eye Contact - Insomnia, Fatigue, Anorexia,

Personnel will be removed from the site and placed under observation
immediately if any of these above symptoms occur,

TWA PEL IDLH
Lead . 15mg/m3 .05mg/m3 700mg/m3
Exposure Routes: Symptoms/Effects of Exposure:
- Inhalation - Weak, Lassitude, Insomnia,
- Ingestion - Pallor, Anorexia,
- Skin/Eye Contact - Low weight, malnutrition, constipation

Tremor, Hypotension, abdominal pain
Colic, Anemia

Personnel will be removed from the site and placed under observation
immediately if any of these above symptoms occur,




THA PEL IDLH

Chromium .5mg/m3 1mg/m3 Ca
Exposure Routes: Symptoms/Effects of Exposure:
- Inhalation - Histologic fibrosis

- Ingestion of lungs

Personnel will be removed from the site and placed under observation
immediately if any of these symptoms occur.

WA PEL IDLH

Selenium .2mg/m3 .2mg/m3 unknown

Exposure Routes: Symptoms/Effects of Exposure:

- Inhalation - Irritation to Eyes, Nose, Throat

- Skin Absorbtion - Visual Disturbance, Chills

- Ingestion - Fever, Hard Breathing, Metallic Taste
- Skin/Eye Contact Dermatitis, Skin/Eye Burn, Anemia

Personnel will be removed from the site and placed under
observation immediately if any of these symptoms occur.

TWA PEL
Silver . 1mg/m3 .01mg/m3
Exposure Routes: Symptoms/Effects of Exposure:
- Inhalation - Blue-gray, nasal
- Ingestion - Septum, Throat irritation
- Skin and Eye Contact - Skin, Ulceration, GI disturbance

Personnel will be removed from the site and placed under observation
immediately if any of these symptoms occur.

TWA PEL
Arsenic .2mg/m3 .5,.01mg/m3 Ca
Exposure Routes: Symptoms/Effects of Exposure:
- Inhalation - Ulceration of Nasal Septum
- Absorbtion - Dermatitis, GI Tract Disturbance
- Skin/Eye Contact -~ Respiratory Irritation

Personnel will be removed from the site and placed under observation
immediately if any of these symptoms occur.




ACGIH-TLV/TWA Threshold Limit Value-Time Weighted Average, An airborne
concentration of substance under which it is believed that nearly all workers
may be repeatedly exposed day after day (8hr ,U40hr workweek) without adverse
effects.

" Skin " Notation. Listed substances followed by skin, refer to the potential
contribution to the overall exposure by the cutaneous route including mucous
membranes and eye, either by airborne or more particularly, by direct contact
with the substance.

Ca Confirmed or Suspect Carcinogen. Note, if high values occur, no cartridge
filter respirators are approved protection.

STEL Defined as a 15 min TWA exposure which should not be exceeded at anytime
during a work day even if the 8hr TWA is within the TLV-TWA.

IDLH Immediately Dangerous to Life and Health. No exposure at all, allowed at
this level.

NIOSH-Lowest Possible Exposure Recommended exposure below ACGIH TWA.
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APPENDIX B

PHYSICAL DRILLING HAZARDS



‘e

ACTIVITY | Earth drilling operations

PRINCIPAL STEPS  POTENTIAL HAZARDS

$
ACTIVITY HAZARD ANALYSIS ,

}
RECOMMENDED CONTROLS

| ANALYZED BY-AC~ REVIEWED BYE~paTE S/J#+ 51

General

Traveling

Set-up

Lack of knowledge in
safety requirements
and safe use of
equipment.

Pre-existing physical
condition; physically
unqualified.

Unfamiliar with project
rules and procedures.

Exposure to the
elements.

Collisjon.
Persons riding rig.
Running over objects,

Moving equipment w/mast
up. ,

L
. kd
-

Ttavefing on rough
terrain,

Contact w/overhead
electrical lines.
Unstable ground,

Machinery out of level.

Training in safety requirements (EM 385-1-1); training in manufacturer’s

literature (e.g., operator,s manual); review of activity hazard analyses.

Pre-employment and follow-up physical examinations.

Project safety and health orientation; make accident prevention plan
avajlable to employees. ' :

Meet minimum clothing requirements.

Know dimensions/capacities of rig; trained and licensed operators.
Prohibit persons riding on rig in other than proper seating arrangements.
Require use of spotter,

Prohibit moving equipment with mast up; _interlock to prevent movement of
equipment with mast up; warning device to sound when equipment is moved
with mast up,

Survey terrain prior to trqyef: if necessary, smooth terrain prior to
operation: move equipment ‘parallel to slope; use of spotter to identify
terrain hazards. '

Use of proximity warning devices; warning signs; training.

Check ground stability prior to set-up.

Extend and level outriggers; use of warning device.




a ACTIVITY  Earth drilling operations

PRINCIPAL STEPS

POTENTIAL HAZARDS

b ANALYZED BY
$

4

RECOMMENDED CONTROLS

REVIEWED BYZ~—DATE S/ JA~ 2T

Orill operations

Defective equipment,
Two-blocking of hoist.

Operation of hoists
beyond capacities.

Personnel caught in
machinery during
start-up and
operation.

Contact w/hazardous
chemicals agents in

soil,

Contact with hazardous
drilling fluids.

Defective equipment.
Hoisting hazards,

Clothing/equipnent

caught “in reciprocating

equipment.

Tripping ( housekeeping)

hazards,

Striking head, head
struck.

object falling on foot,

r

Pre-operation check of fluids, pressures, clearances, gauges, warning
devices, safety devices, operation of controls, belts, hoses, nuts/bolts,
drilling fluid levels, etc.

Anti two-blocking device and alarnm,

Know capacities and loads: use hoists only for their designed intent, not
for lifting other materials and personnel.

Sound alarm to warn persons prior to starting/engaging equipment; proper
machine guarding; lubrication points shall be located in safe positions;
use long-handled shovels to move auger cuttings away from the auger; clean

augers only when the rotation mechanism is in neutral and the auger
stopped. : '

Pre-work surveys to identify previous use of land:” soil sampling, if
necessary to determine type and concentrations of hazards; use protective
clothing.

Train workers in hazards of fluids (MSDS); proper protective cothing.

Periodically Inspect (same as above).
Use slings/chains ~ don’t wrap hoist line around object.

Don’t wear loose clothing, jewelry; keep body parts, rags,
tools, etc. away from equipment.

Keep work area clean and equipment properly stored/secured

Use of: hard hats.

Use of steel-toed safety boots.

-y



ACTIVITY Earth drilling operations

PRINCIPAL STEPS  POTENTIAL HAZARDS

RECOMMENDED CONIR?LS : \

Hazards in using holsts
(incl. cathead) and
wire rope.

Rope grabbing 6n
cathead.

Objects pulled into
cathead.

starting/guiding auger.

Rotary and core
drilling - hydraulic
equipment.

Rotary and core
drilling - general.

"
L

Keep the cathead clean and lubricated; periodically inspect rope and keep
rope clean; periodically. check cathead for rope wear groves; compliance
with hoist and wire rope requirements.

Release rope and warn others to back away and keep clear of rig: shut down
engine and take safe measures to release hoisted load.

Rope handler shﬁll maintain at least 3 ft. clearance from cathead: keep °
rope free and untangled.

Use auger guide on hard surfaces; apply adequate down pressure on drill
rod to penetrate ground surface prior to starting auger; start auger
slowly and watch to ensure a controlled penetration into the ground; if
auger head slides out of alignment, stop and repeat process.

Compliance with requirements for hydraulic equipment.

Inspect and maintain water swivels, hoisting plugs, and drill rod chuck
Jaws,

¥ anepvze erre—revieweo 61/ oae 37 Jov 9L




ACTIVITY Earth drilling operations ‘ ‘ MLYZED BY REVIEWED E!YJ DATE 3¢ Jowv S2
PRINCIPAL STEPS  POTENTIAL HAZARDS RECOMMENDED CONTROLS
T

. Hands cut by equipment. Use of work gloves.

Dust. ' Use of wet drilling techniques or other dust control procedures.

Foreign object in eye.  Use of goggles.

Hazardous nolse. Use of hearing protection devices: enrollment, if necessary, in hearing

conservation program,
Hazards of on-line Stop and lockoutsblock energized equipment; lower mast for repairs.

maintenance and repair. grease/lubrication fittings located at safe positions.

Contact w/underground Contact utilities/review existing site plans to identify ungerground
utilities, utilities.

Climbing/falls from rig. Use safe means of access; fall protection devices if necessary; clean mud
and grease from shoes prior to climbing rig.

Uncovered boreholes Cap/flag boreholes.

(tripping hazards). (
Operation during Monitor weather if necessary; cease operations when thunderstorms are
electrical storm. impending. ‘

Hazards w/rod slipping Do not run/rotate drill rods through device; do not hoist more than 1 ft.

device, of drill rod column above the top of the mast; do not hoist a drill rod
i column which has loose tool joints; do not make up, tighten, or loosen

. ' tool joints while the vod column is supported by a rod slipping device.
Improperly secured/- Ensure drill rod columns Hhicb are not being used are properly stored and
stored rod sections. secured. .
Hazardous air due to Air monitoring; compliance with confined space procedures.
operation in enclosed
areas (incl, trenches). '

Operator leaving station Operators required to vemain a; station at all times of operation.
during rig operation.
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CONFINED SPACE ENTRY PROGRAM
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APPENDIX U

USACE CONFINED SPACE ENTRY PROGRAM

1. PURPOSE . The procedures established in this regulation are meant to
insure the safety of workers and significantly reduce the possibility of

accidental injury or death associated with entering, working in, or exiting
confined spaces.

2. SCOPE. This tegulation applies to all civilian and military persdnnel
assigned to or performing duty in the Wilmington District.

3. REFERENCES.
a. USACE Safety and Health Requirements Manual, EM 385-1-1 (1987).
b. Countrol of Gas Hazards Aboard Vessels, ANSI-NFPA 306.

¢c. Criteria for a Recommended Standard, Working in Confined Spaces,
National Institute of Occupational Safety and Health (NIOSH) (1979)

d. Proposed OSHA Standard 29 CFR 1910.146.

4, DEFINITIONS.

a. The term Confined Space as defined by the National Institute for
Occupational Safety and Health (NIOSH) refers to any space by design which
has limited openings for entry and exit, unfavorable natural ventilation
which could contain or produce dangerous air contaminants, and which is not
intended for continuous employee occupancy. Confined spaces include, but
are not limited to, storage tanks, compartments of ships, process vessels,
pits, silos, vats, degreasers, reaction vessels, boilers, ventilation and

exhaust ducts, sewers, tunnels, oil circuit breakers, underground utility
vaults and pipelines. _

b. The primary hazards encountered with entering and working in

confined spaces are oxygen deficiency and enrichment, combustible gases, and
exposure to toxic materilals.

c. Competent Person -~ A person designated by the embioyer, in wrifing,
as capable (by education and/or specialized training) of recognizing and

evaluating employee exposure to hazardous materials and/or ‘other unsafe: -

conditions in a confined space. This person shall be capable of specifying-
the necessary protection and/or precautions needed to insure worker . safety;-

perform initial atmospheric tests before entering confined space and insure ¥

a confined space entry permit has been completed, signed, and posted during
a confined space operation. -
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d. Qualified Entrant Personnel -~ A person trained to follow the
confined space entry procedures as outlined by the employer or designated
competent person, This person shall be able to recognize the special
hazards of the job, wear personal protective equipment, and perform
preparation procedures, such as isolation/lockout/tag, when applicable. The
entrant employee shall also be trained to wear monitoring devices and
interpret the readings as necessary during confined space operation.

e. Standby Person - A person assigned to remain on the outside of the
confined space while remaining in communication with those persons working
inside. This person must be capable of monitoring what transpires in. a
confined space and trained in procedures for rescue assistance.

f. Entry Permit - An authorization and approval in writing that
specifies the location and type of work to be done in the confined space.
The permit certifies that all existing hazards have been evaluated by the
competent person and all necessary protective measures have been taken to
insure the safety of the worker (see attached).

5. POLICY AND PROCEDURES.

a. When performance of duties involves inspection and maintenance in
confined spaces, correct procedures for safe entry and exit are essential.
To insure that a safe condition exists in any confined space, entry shall be
allowed only after a competent person has tested the work environment and
has completed and signed an approved confined space entry permit. This
regulation follows with those requirements for ventilation, testing, and
labeling as described in references 3.a, 3.b, and 3.c, and is ¢to be
implemented as applicable.

b. The supervisor or designated competent person shall establish a list
of confined spaces or suspected confined spaces in their area of respon-
sibility. Once these areas Have been identified and reviewed, a confined
space SOP will be written for each respective location. A copy of the
listing and SOP will be provided to the District Safety & Occupational
Health Office for review.

' c. A trained competent person will be available at each project site
for any confined space operation. This will insure that each confined space
entry operation or work environment is properly tested and determined safe
for entry. Competent person training shall be initiated through the
District training office. The entrant and standby employee will be trained
by the designated competent person and/or District Industrial Hygienist to
insure proper compliance with proposed standard 29 CFR 1910.146. This will
insure that there is an adequate number of trained persomnel at the project

so that employees working in confined spaces can and shall work in teams
(3a). ' “

-

U-2
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d. The supervisors and District Safety and Occupational Health Office
shall wmaintain a written record of all individuals trained, tests and
maintenance on equipment, safety drills and inspections. The records shall
be retained 1 year after the last date of training, inspection, tests, or
maintenance (3¢).

e. Provide continuous monitoring combustible gas and oxygen meters and
any specialized safety equipment needed to satisfy confined space entry
conditions. The types of meters and equipment are to be coordinated with
the District Safety & Occupational Health Office. This equipment is to be
used only by properly trained "Competent Persons" and "Qualified Entrant
Persounel"” as applicable to their respective tasks.

f. Where possibility of a toxic atmosphere is recognized by a competent
person, the determination of concentrations and appropriate safety
procedures and record maintenance will be administered by the District
Safety and Occupational Health Office.

Attachment
CESAW Form 562, Confined Space Entry Permit



CONFINED SPACE ENTRY PERMIT ENTRY/EXIT TIME: /

LOCATION OF WORK: 'WORK _TO BE DONE:

#MPLOYEES ASSIGNED: ; STANDBY PERSON:

hee ARDOUS WORK:Open Flame/Burning Other:

HAZARDS EXPECTED:Flammable/Corrosive Materials,QOther:

ISOLATION CHECKLIST:Blanking Lines,Disconnect Electrical,Mechanical Other:
PERSONAL SAFETY:Respirators,Rescue Equipment,Ventilation,Other :

FIRE SAFETY:Extinguishers Available,Other:

. ATMOSPHERIC GAS TESTS: Time Results Initial Time Results Initial
Oxygen(19.5%-21%)
Combustible Gas(<10%LEL)
Toxicity (ppm)

AUTHORIZATION: This space tested SATISFACTORY/UNSATISFACTORY for entry.

COMPETENT PERSON SIGNATURE: : DATE:

Ty Ty Ty R T R T Y T T
CONFINED SPACE ENTRY PERMIT ENTRY/EXIT TIME: /

LOCATION OF WORK: WORK TO BE DONE:

EMPLOYEES ASSIGNED: . . STANDBY PERSON:

HAZARDOUS WORK:Qpen Flame/Burning Other:

HAZARDS EXPECTED:Flammable/Corrosive Materials,Other:

ISCLATION CHECKLIST:Blanking Lines,Disconnect Electrical,Mechanical,Other:
PERSONAL SAFETY:Respirators.Rescue Equipment,Ventilation,Qther::

FIRE SAFETY:Extinguishers Available,Other:

. .SPHERIC GAS TESTS: Time Results Initial Time Results Initial
Oxygen(19.5%-21%)
Combustible Gas(<10%LEL)
Toxicity (ppm)

AUTHORIZATION: This space tested SATISFACTORY/UNSATISFACTORY for entry.

COMPETENT PERSON SIGNATURE: | DATE:

R IO R RN R RN AR R AT AR AR AR AR AR A ARARAARAR AR AR IARRIAARAARARARANARNARARARANRS
CONFINED SPACE ENTRY PERMIT ENTRY/EXIT TIME: /

LOCATION OF WORK: WORK TO BE DONE:

EMPLOYEES ASSIGNED: ; STANDBY PERSON:

HAZARDCUS WORK:Open Flame/Burning Other:

HAZARDS EXPECTED:Flammable/Corrosive Materials, Other:

ISOLATION CHECKLIST:Blanking Lines,Jisconnect Electrical,Mechanical.Qther:
PERSONAL SAFETY:Respirators,Rescue zguipment,Ventilation,Other:

FIRE SAFETY:Extinguishers available,Other:

ATMCSPHERIC GAS TESTS: Time Results Initial Time Results initial
Oxygen(19.5%-21%)
Combustibie Gas(<10%LEL)
Toxicizy (ppm)

*RIZATION: This space tested SATISFACTORY/UNSATISFACTORY for entry.

A
CCMPETENT PERSON SIGNATUREZ:

CESAW Form 562 o
1 Dec 88
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APPENDIX D

LOGS, RECORDS, REPORTS



AIR MONITORING WORKSHEET

Site:

DATE:

Activity:

Drilling Soil/Gas Groundwater Sampling Other (explain)

Instrument:

{P) - Photoinization Meter, Type Unit/Model Calibration
(C) - Combust Gas/O; Meter, Type Unit/Model Calibration
(HS)- Hydrogen Sulfide, Type Unit/Model Calibration
(DT)- Detector Tubes, Type Unit/Model Calibration
Monitoring Requirements:

General Comments:

READINGS: -

Time Instr. Reading Location Comments

- W S AR W e Peen me e AR A Emm PR P s GE A TSR WM AP GC M WA Gr e @ UP TR A W W e w IR M M W R EE W TS me W e
- A B P W W T es EPE Te D G N AR WE AR We s VA Mmam M el AP P ER RPN IR Seen MG Trer VO P M R SR ML TR S us WA WP WPER P M M W gm e e
- - S mm e e m  wP W AR b AR G R WA SR AR My e S S WS RS Emer o0 SR RO 2GS Te T S SEAm MM M BRI ARGD R e e S

_.,____---.,__-..-_____-___-_-_____‘_____,_____,_._-__,-___,.___,_._.____--____-_____-___

Prepared by
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APPENDIX E

SITE SAFETY PLAN CERTIFICATION



Health And Safety Plan Certification

The following signature certifies that they have read, understand and comply
with the guidelines set forth in this Safety Plan.

Site Personnel/Visitors

Name (PRINT) Signature Date
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Draft
Quality Assurance Project Plan
for the RCRA Facility Investigation
Phase II Soils and Phase III Groundwater
at the Pesticide Control Area/R-150 Tank Site NWSCC, Crane
Martin County, Indiana

Prepared for Northern Division,
Naval Facilities Engineering Command
Environmental Division, Code 1421

Prepared by Robert Magee
Wilmington Engineering District
US Army Corps of Engineers
Wilmington, N.C.

Date:

Approvals: Date
Carol Witt-Smith
Corrective Action Expert

Date

Director, Central Region Laboratory

Date

Regional QA Manager
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ELEMENT 3
PROJECT DESCRIPTION

Introduction. The Pest Control Area/R-150 Tank Area (PCA) is made up of
three separate sites, which in some way, are related to the pest control
activities at NWSCC. Building 2189 is where the present operation is found.
Building 55 is the old site of the operation. The R-150 Tank site was used to
store pesticide wastes. Expected contaminants are pesticides, metals, and
solvents. A RCRA RFI Phase II soils release assessment must be performed at
the PCA.

Background. To fulfill the Corrective Action Requirements of the Federal
Portion of the Final RCRA/HSWA Part B Permit, Naval Weapons Support Center
(NWSCC), Crane, Indiana will be conducting a RCRA Facility Investigation (RFI)
at the Pest Control Area/R-150 Tank Area (PCA). The US Army Corps of
Engineers' (USACE), Waterways Experiment Station (USACEWES) will be conducting
the study.

These sites have been in use since the 1950's. Various pesticides have
been used at NWSCC at different times. The 1list of chemicals is lengthy.
Pesticide spray tanks and containers were most likely rinsed in the vieinity
of Building 55, (Figure 1.1.3 Area "“A") the previous Pesticide Control
Building. Chemicals used at this site from 1950 to 1974 include but are not
limited to herbicides 2,4-D, 2,4,5-T Silvex (a mixture of 24-D & 2U4-T) Fenac,
Monuron and Ureabor. Insecticides include Carbaryl, Chlordane DDT, Diazinon,
Dieldrin, Lindane, Malathion and Pyrethrum. The Pest Control Operation was
moved from Building 55 to its present location, Building 2189 (Figure 1.1.3
Area "B") around 1970. In addition to the chemicals stored and used out of
Building 55, an additional inventory of chemicals were added which include
herbicide Krovar (a mixture of Duron and Bromac). During the last 5 years the
herbicide Oust was used on right-of-ways of railroad and magazine drives
between the bunkers and blast walls. Building 55 has since been demolished
and the site is now a concrete pad.

Since 1970 Building 2189 has been used to store pest control chemicals.
Around 1974, herbicides 2,4,5-T and Monuron stored at Building 2105 (located
west of Building 2074 N.W. H-460 and H-101) and used by railrcad personnel on
the railroad right-of-way, was taken to Building 2189 for storage. Pest
control chemicals have been mixed here. Since approximately 1974 strict
waste control practices have been followed. Containers are tripled rinsed and
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the rinsate used in the mixture. Large spraying equipment is flushed with
water and the rinsate is used in the treatment area. When the sprayers are
winterized at the end of the spraying season the rinse water is collected and
used the following spring in the first spray mixture that is applicable.
Neither pesticide containers nor rinsates have been emptied in the vicinity of
Building 2189. Any wastes, which were not to be reused, were collected and
put into the R-150 Storage Tank.

A R-150 Tank was installed in the early 1970's in the gravel parking lot
adjacent to H-349 (Figure 1.1.3 Area "C"). The R-150 Tank was 11ft wide by
35ft long. The base of the tank was reportedly 15ft deep (Figure 1.1.4). The
tank was excavated and removed 27-28 September 1983 by NWSCC personnel. The
excavated contaminated soil was removed for disposal in a secure landfill off-
site in December 1983. Contamination has been detected in the groundwater at
the tank site.

A ground water and soils investigation was started in 1981. Between 1981
and 1983 a total of 14 monitoring wells were installed at this site (Figure
1.2.14). A north-northwest trending contaminated groundwater plume was
detected. The detected groundwater contaminants were chlorinated organic
solvents (Trichloroethylene and Trichloroethane). The source of the chemical
contamination has not been substantiated. Six additional wells were installed
in 1986 and placed around the R-150 Tank excavation area. All 6 wells placed
around the R-150 tank excavation were contaminated (Figure 1.2.1C).

Site Setting. NWSCC is a Navy facility located in Martin County Indiana.
NWSCC covers approximately 62,463 acres (Figure 1.1.2a). The PCA/R-150 Tank
Site is located in the central portion of the facility in the NW 1/4 of
section 23, TSN, RUW (Figure 1.1.2a). The site includes Building 55, the
previous Pesticide Control Building located approximately 5.0 miles northeast
of the Burns City Gate No. 2 and accessed using Crane Road H-U45, Building
2189, the present Pesticide Control Building located approximately 5.5 miles
northeast of the Burns City Gate No. 2 and accessed using Crane Road H-45, and
the R-150 Tank Site located approximately 5.5 miles northeast of the Burns
City Gate No. 2 and accessed using Crane Road H-349 (Figure 1.1.2b). This
site is located near several of NWSCC's industrial site. Building 55 is now
demolished but on the site a steam generation plant is located. Building 2189
is now being used but it is scheduled to be demolished soon. The R-150 tank
area is used as a pallet and material storage yard.
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The PCA/R-150 Tank Site soil consists of 2 to 10 feet of clay (CL) and clayey
sand (SP-SC). Sedimentary rocks underlying the PCA/R-150 Tank Site consists
of interbedded sandstone, clay shale, shale, occasional limestone and coal.
The groundwater studies indicate that the static water level averages 14 ft
below ground surface, and its gradient is to the west-northwest. (Dunbar,
1984). The superficial and upper bedrock aquifer form one groundwater system.

Target Compounds. Soil samples will be analyzed for the presence of
organic and inorganic compounds. Chemical analysis will be done using SW-846
analytical methods, or other accepted methods when no SW-846 method is
available. The contamination detected in the groundwater is principally
chlorinated solvent compounds. The other possible contaminants are metals.
EPA methods 8240 and 8270 analysis will be run to detect the organic
contamination.

Project Obiective. This is a RFI Phase II Soils and Phase III
Groundwater Study. The intent of the project is to provide data of sufficient
quality to support Corrective Action decisions. The QAPjP was prepared in
accordance with the USEPA Region 5 guidance on preparing the 16 Element
QAPJPs. The chemical analyte date must meet NEESA Level C (EPA Level 4
equivalent) specifications. This will be accomplished by Jjudiciously
selecting sample locations, selecting the appropriate analytes, and using
proper analytical methods.

Sample Network and Rationale. Refer to Part 3.0, Sample Plan, of the
Work Plan for further discussion and rationale.

Project Schedule. Refer to Diagram 2.3.2.
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ELEMENT 4
PROJECT ORGANIZATION

Management Responsibilities. U.S.Army Corps of Engineers Waterways
Experiment Station (USACEWES) 1is the Navy's prime contractor for this RCRA
investigation. The project team is made up of United States Army Corps of
Engineers (USACE) personnel. Oversight and management responsibility will be
handled by Dr. James May of USACEWES' Geotechnical Section. The planning,
scope writing, and report preparation is the responsibility of Robert Magee of
USACE Engineering District, Wilmington, N.C. and Dr. James May of USACEWES'
Geotechnical Section. Field work supervision will be the responsibility of
Robert Magee of USACE Engineering Distriet, Wilmington, N.C.. Drilling will
be done by personnel from the In situ Seetion, Geotechnical Branch of
USACEWES. Mr. Mark Vispi is the Section Chief. The chemical analysis is to
be processed through the USACEWES' Analytical Laboratory Group (ALG) under the
supervision of Ann Strong. All chemical data validation will be done by Blaze
Willis of USACE Engineering District, Savannah, Ga.. Soils classification and
physical testing will be done at USACEWES' Soils Investigation Laboratory
under the supervision of Mr. Jesse Oldham.

1
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ELEMENT 5
QUALITY ASSESSMENT OBJECTIVES

QC Level Selection. The field QC NEESA Level is a Level B. The QC
level for the chemical detection is a NEESA Level C., EPA Level 4 equivalent.
The objective of such a plan is to insure that the data collected is
comparable with known conditions, that sources of extraneous contamination can
be determined, and that decisions made are meaningful and supported.

A site requiring Level C QC would be a site near a populated area, not on
the NPL, and not likely to be undergoing litigation. The Level C QC includes
review and approval of laboratory QA and the site work plan. The laboratory
must successfully analyze a performance sample, undergo an audit, correct
deficiencies found during the audit, and provide monthly QA progress reports.

Level C allows the use of non-CLP methods. All methods used must be EPA
methods or be equivalent to EPA methods. When EPA methods are not available
other documented methods may be used.

Level C provides for the minimum detection 1limits, a wide range of
calibrated analytes, matrix recovery information, laboratory process control
information, and known precision and accuracy. Level C data may be used for
risk assessment, =site characterization, evaluation of alternatives,
engineering design, and monitoring during implementation.

Chemical Data Quality Objectives The Navy's Level C requires that
certain procedures be followed. They are:

1. EPA approved methods (SW-846 Third Edition), when available, be used.
2. Trip blanks must accompany every volatile organic analysis shipment.
3. Rinsate blanks be collected each day.

4. Field blanks be collected from each source of water.

5. A 10% duplication of samples be taken.

12
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TABLE 1
CHEMICAL ANALYSIS
PRESERVATION AND HOLDING TIMES

MATRIX PARAMETERS PRESERVATION =  —=-cmemcmccmeccceea o
EXTRACTION  ANALYSIS
Soil Volatiles Ice to 4 Deg. C 14 days 14 days
Soil Semivolatiles Ice to 4 Deg. C 14 days 40 days
Soil Metals Ice to 4 Deg. C 180 days 180 days
Water Volatiles Ice to 4 Deg. C 14 days 14 days
Water Semivolatiles Ice to 4 Deg. C T days 40 days
Water Metals Ice to 4 Deg. C 180 days 180 days

- D . - . ™ Y . P .V T T - 5 " A Wt O T LD s o W Y A S W . . - -

When only analysis holding time is given, this implies total holding time from
sampling wuntil analysis. Extraction and analysis is the same for soil and
water.

The validity of the data depend on the following of specific procedural
constraints. Holding times are dictated by SW-846 procedures. Those holding
times are parameter specific (Table 1). They are to be adhered to
specifically to assure an effective data quality control program.

13
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ELEMENT 6
SAMPLE PROCEDURE

REFER TO WORK PLAN SECTION 4: SAMPLE & ANALYSIS PLAN

14
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ELEMENT 7
SAMPLE CUSTODY PROCEDURES

Field Procedures. The field sampler is personally responsible for the
care and custody of the samples until they are transferred or properly
dispatched. All bottles must be labeled with management stickers and seals.
Sample labels are to be completed using waterproof ink. The project manager
will review all field activity to determine whether proper custody procedures
are being followed. Sample information is to be recorded in the Field
Logbook. This information should include measurements made, sample numbers,
numbers of samples, sampled depths, boring and well numbers sampled, analysis
requested, packing procedures, and date shipped.

Transfer of Custody. Samples are to be accompanied by a properly
completed chain of custody form identifying the contents (Figure 4). One copy
of the chain of custody is kept at the site, one copy of the chain of custody
is sent to the project manager, and the original copy will travel with the
samples. The sample numbers and locations will be listed on the chain of
custody form. Each cooler of samples will be accompanied by a signed chain of
custody. A commercial carrier is not required to sign off on the custody form
as long as the custody forms are sealed inside the sample cooler and the
custody seals remain intact. The sample custody is transferred from the
sampler to the laboratory at the time when the ice chest containing the chain
of custody is sealed. The laboratory assumes custody of the samples when the
cooler is received in the laboratory and the seals are broken. Samples will
not be accepted by the laboratory if the seals are not intact when received.

Receipt of chain of custody samples is recorded in a permanent receipt
book. Upon receipt at the laboratory, the sample management officer fills out
a cooler receipt form (Figure 5). The sample collector or project manager is
notified of any discrepancies noted on the cooler receipt form.

If samples are received from a commercial carrier, Form 2097 is filled
out by the sample management officer. The ALG uses preprinted consecutively
numbered duplicate gummed labels to identify samples. One label is placed on
the sample bottle and the other label is placed on Form 2097 under the heading
Lab I.D. No. next to the corresponding Project I. D. NO. This information is
also entered into a permanent log book, WES Form 2108. The estimated cost is
calculated, entered onto the Sample Receipt Form 2118, and the original copy
returned to the Project manager.

All samples except volatiles are stored in the locked walk-in cooler
which 1is maintained at U degrees Celsius and equipped with an alarm system
that goes off when the temperature deviates by more than two degrees. A
separate refrigerator is maintained for volatile analysis and temperatures are

15
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FIGURE 4
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Figure 5
COOLER RECEIPT FORM
PROJECT:
Cooler received on and opened on by
Signature

1. Were custody seals on outside of cooler-----ceecaaaaao YES NO

If yes, how many and where?

Were signature and date correct?---ceccccceccmaana YES NO
2. Were custody papers taped to lid inside cooler-------- YES NO
3. Were custody papers properly filled out(ink, signed)--YES NO
4. Did you sign custody papers in the appropriate place? YES NO
5. What kind of packing material was used?
6. Was sufficient ice used(if appropriate)-----ececeecaoao YES NO
7. Were all bottles sealed in separate plastic bags?------ YES NO
8. Did all bottles arrive in good condition(unbroken)?----YES NO
9. Were all bottle labels complete(date, signed,anal.,

preserv. etc.)? -m-memmmm e e YES NO
10. Did bottle labels and tags agree with custody papers? YES NO
11. Were correct bottles used for tests indicated?--------- YES NO
12. Were VOA vials checked for absence of bubbles?-----c-e-- YES NO
13. Did each bottle contain sufficient sample?----wececcaax YES NO
14. Were acid/base preserved samples checked with pH paper? YES NO
Explain any discrepancies----«-- >

17
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recorded in a refrigerator log. Two ALG employees have keys to the cooler and
a permanent log is maintained to check chain of custody samples in and out of
the cooler for analysis. The analyst is required to keep chain of custody
samples behind locked doors if he is away from the area where analyses are in
progress.

The sample management officer then enters the information into the ALG
computer data management system. Job files are created for use by the
analysts in recording their data.

FINAL EVIDENCE FILES: All data generated (raw and final) are kept at the

laboratory on permanent file. This data is kept in digital format. It can be
retrieved and duplicated upon request.

18
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ELEMENT 8
CALIBRATION PROCEDURES

Field. Several field methods are to be used in the field as scanning and
detection tools. The scanning field instruments are the HNU, the OVA, and the
geigercounter device. All of these instruments will be calibrated by a
qualified repair representative prior to being used. The instruments
calibration will be checked daily using instrument specific procedures prior
to the start of the work effort for that day. These daily instrument checks
will be recorded by the site manager in site logbook.

For the geophysical devices there are no specific calibration methods
needed. These devices record relative data and are not calibration specifie.
The devices either work or they do not work.

LABORATORY. All analytical methods require calibration. In keeping with
method calibration requirements, the following requirements are presented.
For all semivolatile and volatile analysis by GC/MS, the current CLP
calibration method shall be used. The current CLP criteria shall be used for
frequency of calibration, for the system performance check compounds (SPCCs),
and for the calibration check compounds (CCCs).

For other methods, a minimum of three different concentration standards
for each analyte shall be analyzed for initial calibration. Calibration shall
be checked every 12h. of operation and prior to sample analysis. The
laboratory shall use the calibration check acceptance criteria specified by
the methods. The initial calibration curve shall be plotted and the
correlation coefficient and response factors evaluated. The calibration shall
include one standard at a concentration at the method detection limits. The
calibration curve shall bracket all samples in the concentration range. If
the samples are not within the 3 calibration ranges, appropriate dilution
shall be performed to bring the samples into the calibration range.

19
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ELEMENT 9
ANALYTICAL PROCEDURES

RCRA studies adhere to procedures and methods set out in "Test Methods for
Evaluating Solid Wastes, Physical/Chemical Methods" SW-846, Third Edition when
available. Inorganic and organic test methods are given in Tables 2 & 3
respectively. Detection limits for these analytes are given in Attachment 1
of the QAPjP.

TABLE 2
SUMMARY OF METHODS FOR
DETERMINATION OF INORGANIC ANALYSIS

INORGANIC ANALYSIS TECHNIQUE DIGESTION*#* ANALYSIS
Arsenic GF 3005 W 3050 S 7060
Chromium ICP 3005 W 3050 S 6010
Copper ICP 3005 W 3050 S 6010
Lead ICP 3005 W 3050 S 6010
Mercury cv 471
Selenium GF 3005 W 3050 S 7740
Silver ice 3005 W 3050 S 6010
Zine ICP 3005 W 3050 S 6010

*Abbreviations: GF = Graphite Furnace, ICP = Inductively Coupled Plasma,
CV = Cold Vapor.

*#Digestion process, when not noted, is included in the analytical method.
W = Water

S = Soil and Sediment
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TABLE 3
SUMMARY OF METHODS FOR
DETERMINATION OF ORGANIC COMPOUND ANALYSIS

- > > > [ . - -~ - - > S =D W S e A Y e W W W . - - - - - -

ORGANIC ANALYSIS TECHNIQUE DIGESTION ANALYSIS
Volatiles GC/Ms INC.* 8240
Semivolatiles GC/MS INC.* 8270
Organochlorine Pesticides & PCB's GC/Ms INC.* 8080
Organophosphorus Pesticides GC/MS INC.* 8140
Chlorinated Herbicides GC/Ms INC.* 8150

> - - > T = T o 1 - - T - - . S S b = U A P W S - - " . - . S e - - - - -

#*INC.= Digestion procedure included in method procedure.
GC/MS = Gas Chromatograph/Mass Spectrograph

21
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ELEMENT 10
INTERNAL QUALITY CONTROL CHECKS

Laboratory Analysis. For Level C a blank/spike control shall be analyzed
Wwith each batch and shall be plotted on control charts. For metals, and other
wet chemical analysis, a method blank shall also be processed with each batch
and shall contain less than the method detection 1limit for compounds of
interest. For volatile organic analysis a method blank shall be run each day
and shall not contain levels over five times the detection limits for common
laboratory solvents. ‘- All other compounds should not be found in the blank at
levels exceeding the detection limits. For semivolatile organic analysis a
method blank shall be run each day. All compounds except Phthalate should not
be found in the blank at levels exceeding the detection limit. Phthalate
should not be found in the blank at levels over five times the detection
limit. In any method using surrogates spiked into the blank, the blank shall
serve as both the method blank and blank/spike control. In methods not using
surrogates such as metals, and wet chemical analysis, a blank and a
blank/spike (laboratory control sample) shall be analyzed.

A matrix spike and matrix spike duplicate are required for volatiles,
semivolatiles, and all GC analysis for every 20 samples of similar matrix.
For metals analysis, a duplicate and a matrix spike are required for every 20
samples of similar matrix.

Data for spiked samples and standard reference materials are used to
determine laboratory accuracy. Data for duplicate sample analyses are used to
determine precision.

For all GC methods used in Level C QC, second column confirmation shall
be used for all positive responses for the analytes of interest.

Field Activities.

HNU-Daily calibration checks will be done and their results will be
recorded to assure any drift if instrument reading can be found.

OvVA-Daily calibration checks will be done and their results will be
recorded to assure any drift if instrument reading can be found.

Control Samples

Field QC Samples. The number of QC samples are determined by the level of
QC implemented. The types of QC samples are:
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1) Duplicates are identical splits of individual samples which are
analyzed by the laboratory to test for method reproducibility. These samples
are to be split in the laboratory.

2) Equipment Rinsates are the final analyte-free water rinse from
equipment cleaning collected daily during a sampling event. Initially,
samples from every other day should be analyzed. If analytes pertinent to the
project are found in the rinsate, the remaining samples must be analyzed. The
results from the blanks will be used to flag or assess the levels of analytes
in the samples. This comparison is made during data validation. The rinsates
are analyzed for the same parameters as the related samples.

3) Field Blanks consist of the source water used in decontamination and
steam cleaning. These blanks are collected and analyzed to determine the
level of contamination introduced into the sample due to sampling techniques.
At a minimum, one field blank from each event and each source of water must be
collected and analyzed for the same parameters as the related samples.

4) Field Duplicates for soil samples are collected, homogenized, and
split. All samples except VOAs are homogenized and split. Volatiles are not
mixed, but select segments of soil are taken from the length of the core and
placed in 40-mL glass vials. Field duplicates of water are aliquots of water
collected from the same sampler at the same time. Field duplicates should be
collected at a frequency of 10% per matrix for Level C. All the duplicates
should be sent to the laboratory responsible for analysis. The same samples
used for field duplicates shall be split by the laboratory and be used as the
laboratory duplicate or matrix spike. Spikes are known amounts of specific
chemical constituents added by the laboratory to selected samples to test the
appropriateness and recovery efficiencies of specific analytical methods.
This means that for the duplicate sample, there will be analysis of the normal
sample, the field duplicate, and the laboratory matrix spike/duplicate,.

5) Matrix Spike is an aliquot of matrix (water or soil) spiked with known
quantities of compounds and subjected to the entire analytical procedure in
order to indicate the appropriateness of the method for the matrix by
measuring recovery.

6) Matrix spike Duplicate is a second aliquot of the same matrix as the
matrix spike that is spiked in order to determine the precision of the method.

7) Method Blank is a blank sample run to ensure reported analytical
results are not the results of laboratory contamination.
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8) Method Blank/Spike is the distilled and /or deionized water for soil
or sand spiked with known compounds or elements. The method blank as defined
by the CLP for organics and the laboratory control sample as defined by the
CLP maybe used as the method blank/spike.

9) Preparation Blank is an analytical control that contains distilled,
deionized water and reagents, which is carried through the entire analytical
procedure (digested and analyzed).

10) Trip Blanks are defined as samples which originate from analyte-free
water taken from the laboratory to the sampling site and returned to the
laboratory with the volatile organic (VOA) samples. Two trip blank should
accompany each cooler containing VOAs, should be stored at the laboratory with
the samples, and analyzed by the laboratory. Trip blanks are only analyzed
for VOAs.
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ELEMENT 11
DATA REDUCTION VALIDATION AND REPORTING
Data Reduction. Data generated by this project will be in two forms,

direct read and calculated. The following is a description of data reduction
and reporting procedures that will be used.

1) The chemical detection data is reduced using EPA specified Contract
Laboratory Program procedures.

2) The physical data is determined by direct measurement.
3) The OVA and HNU are direct reading instruments.

Deliverables. For these studies the method blanks, blank/spike,
surrogates, matrix spikes, matrix spike duplicates, duplicates, and initial
and continuing calibration data shall be reported. Holding time begins when
the samples are collected. Table 4 is a list of the needed documentary forms.
The forms referred to are the current CLP forms for organies and
metals/cyanide. The CLP forms are Attachment 2 of the QAPjP.

Table 4

Data set deliverables for Level C QA

Method requirements Deliverables
Organics - Method blank spikes with Control Charts.

results and control chart.

Run with each batch of

samples processed.

Results to be reported on CLP Form 1 or Sect. 9 .
Form 1 or spreadsheet. 1/Sample chromatograms
Sample results using CLP data flags. and mass spectra
Surrogate recovery from samples Form 2

reported on CLP Form 2. Surrogates

to be used in volatiles, semivolatiles,
pesticides/PCB. For volatiles by GC,
the names of surrogates should be
changed to reflect the surrogate used.
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Method requirements Deliverables
A duplicate sample will be collected Form 3

daily for every set of 20 samples or

less.

Method blank reported on CLP Form 4. Form 4.

For volatiles by GC, a similar format
Wwill be used as CLP Form 4 for blanks.

GC/MS tuning for volatiles/semi- Form 5
volatiles. Report results on Form 5.

Initial calibration data reported on Form 6
Form 6.

For volatiles by GC, the initial No Form

calibration data with response factors
must be reported.

For pesticide/PCB data Form 9 must be Form 9
used for calibration data.

Continuing calibration GC/MS data Form 7
reported on Form 7.

For volatiles, GC data, the response No Form
factors and their percent differences
from the initial must be reported.

Internal Standard Area for volatiles Form 8
and Semivolatiles.

Metals -~ Level C, requirements Deliverables
Sample results with CLP flagging system CLP Form 1 or Equiv.
Initial and continuing calibration CLP Form 2,
Part 1 only
Blanks 10% frequency Form 3
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Method requirements Deliverables
Method blank taken through digestion Form 3

(1/20 samples of same matrix)

ICP interference check sample Form 4

Matrix spike recovery (1 per 20 samples Form 5, Part 1

of similar matrix)

Postdigestion spike sample recovery for Form 5, Part 2,1
ICP metals. Only done if predigest spike (never used for
recovery exceed CLP limits. GFAA work)
Postdigest spike for GFAA. Recovery will be

noted on raw data

Duplicates (1 per 20 samples will be Form 6
samples split and digested as separate

Method blank spike information will be

plotted on control chart, one per batch

of samples processed.

Standard addition. The decision process Form 8
outlined in CLP page E-3 will be used to

determine when standard additions are

required.

Holding times Form 10

Level C Data Validation. Listed below are the validation criteria which
will be utilized in evaluating the analytical data for a Level C QC site:

1. Volatile Organic Analysis

Holding Times - Samples must be analyzed within the holding times
specified in Sect. 3 or the data should be marked as estimated (J).
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GC/MS Tuning - Check that bromofluorobenzene tune is completed each 12-h
shift of operation. Check that it meets the SW-846 Methods for volatiled
organic analysis. Assure that each sample is associated with a tune.

Initial Calibration - The maximum relative standard deviation [(RSD)
percent RSD] shall not be .30% for indicated CLP CCC. The maximum mean
relative response factor (RRF) for SPCC shall be .0.300 (0.250 for bromoform).
The SPCCs are chloromethane, 1,1-dichloroethane, bromoform, 1,1,2,2-
tetrachloroethane, and chlorobenzene. The CCC compounds are vinyl chloride,
1,l-dichloroethene, chloroform, 1,2dichloropropane, toluene, and ethylbenzene.

Continuing Calibration - The minimum response factor for the SPCC
components for VOA analyses shall not be <0.300 (0.250 for bromoform). The
maximum response factor percent deviation for indicated CLP CCC components
from the mean initial calibration response factor shall not exceed 25%. If
these criteria are exceeded, a new calibration for the compound shall be
employed.

Blank/Spike Control Samples - Any control sample which exceeds the
internal QC 1limits for a given sample matrix shall require all data from the
associated batch of samples to be closely inspected. If no analytical

problems are found, the data analyzed with the out-of-control point shall be
discussed in the QC section of the MPR and final report. The Navy shall
receive a carbon copy of the MPR. If problems are found in the analytical
data, the samples associated with the batch shall be reanalyzed and the data
from reanalysis reported. If holding times are exceeded in the reanalysis,
both sets of data shall be presented.

If the blank/spike results are outside the internal laboratory limits and
if the matrix spike results are outside the matrix spike limits, the
laboratory will either reanalyze the samples within the holding times or the
data shall be flagged as usable (R).

Surrogates - If surrogates exceed the surrogate recovery limits
(Attachment 1), the data shall be flagged that the surrogates exceeded limits.

Method Blanks - A method blank should be run each day following the
Continuing Calibration Standard. Common laboratory solvents should not be
found in the blank at levels over five times the detection limits. Other
compounds should not be found in the blank at levels exceeding the detection
limits. If common contaminant compounds are detected in samples at a
concentration of <10 times the concentration found in the blank, or other
compounds at <5 times the concentration in the blank, report those compounds
as not detected. Adjust the sample quantitation limit to the value reported
in the samples and flag the limit as estimated (UJ).
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Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has been
spiked in duplicate. The recoveries shall fall within the spike range
limits (Attachment 1). If the recoveries do not fall within the range,
examine the blank spike data. If the blank spike data exceed the limits and
the matrix spikes exceed limits, the data shall be flagged as unusable (R).
If the blank spike data from the bateh are satisfactory, the data is usable,
and the low recovery is discussed in the final report QA/QC and in the QC
report sent to the NCR.

Field Trip and Equipment Blanks - If contaminant analytes are detected in
samples at concentrations of <5 times the concentration found in the highest
associated blank, the results are considered suspect and are reported as
estimated.

2. Semivolatile Organics Analysis

Holding Times - Samples must be extracted within 7 days of collection and
analyzed within 40 days of extraction. Any samples which do not meet these
requirements must be flagged as estimated.

GC/MS Tune - Make certain that a decafluorotriphenylphosphine tune is
completed every 12 h of sample analysis, that each sample is associated with a
tune, and that each tune meets SW-846 Methods for semi-volatile organic
analysis. Data are not reported if the instrument does not meet tune.

Initial Calibration - Ensure that a 5-point curve has been completed.
The RRF of the BNA compounds shall be a minimum of 0.050 for the SPCC listed
in the current revision of the CLP. The maximum RSD for the CCC listed in the
CLP procedure is 30.0%. The minimum RRF for the SPCC is 0.050, and the
maximum percent difference for the CCC is 25%. If these limits are exceeded, a
new calibration curve shall be generated.

Continuing Calibration -~ The continuing calibration check will be
performed once every 12 h during operation. The minimum RRF for the SPCC is
0.05, and the maximum percent difference from the initial calibration shall
not exceed 25% for the CCC. If these limits are exceeded, a new calibration
curve shall be generated.

Blank/Spike Control Samples - Any control sample which exceeds the
internal QC limits for a given sample matrix shall require all data from the
associated batch of samples to be closely inspected. If no analytical
problems are found, the data and the out-of-control point shall be discussed
in the QC section of the report. If problems are found in the analytical
data, the samples associated with the batch shall be reanalyzed and the data
from reanalysis reported. If holding times are exceeded in the reanalysis,
both sets of data shall be presented.
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If the blank/spike results are outside the internal laboratory limits and
if the matrix spike results are outside the matrix spike limits, the
laboratory will either reanalyze the samples or the data will be flagged with
an "R," and the data is not usable.

Surrogates - If surrogates exceed the surrogate recovery limits
(Attachment 1), the data shall be flagged that the surrogates exceeded limits.

Method Blanks - A method blank should be run each day following the
Continuing Calibration Standard. Phthalate should not be found in the blank
at levels over five times the detection limits. Other compounds should not be
found in the blank at 1levels exceeding the detection limits. If common
contaminant compounds are detected in samples at a concentration of <10 times
the concentration found in the blank, or other compounds at <5 times the
concentration in the blank, report those compounds as not detected. Adjust
the sample quantitation limit to the value reported in the samples and flag
the limit as estimated (UJ).

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has been
spiked in duplicate. The recoveries shall fall within the spike range limits
(Attachment 1). 1If the recoveries do not meet the limits, examine the blank
spike data. If the blank spike data exceed the limits and the matrix spikes
exceed limits, the data shall be flagged as unusable (R).

3. Metals

Holding Times - Samples must be analyzed within six months, except
mercury shall be analyzed in 28 days from sample collection.

ICP Initial Calibration - A calibration blank and at least one standard
must be analyzed daily. An initial calibration verification standard must be
within 90 to 110% recovery or the samples should be reanalyzed. If it is not
possible to perform reanalysis, the data are rejected and flagged with an "R."

AA Calibration - Calibration blank and at least three standards shall be
used in establishing the curve prior to sample analysis. A curve shall be
analyzed each day prior to sample analysis.

Calibration Verification - Verification using a standard obtained from a
source other than that of the initial calibration shall be used and the result
shall be within 90 to 110% of the true value for both ICP and AA work.
Calibration verification shall be done at a minimum frequency of 10% or every
2 h, whichever 1is more frequent, and shall be done at the end of the
analytical run.
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Method Blanks - At least one preparation blank shall be prepared with
each batch of samples. The blanks shall contain less than the detection limit
for all analytes. If the concentration of the associated blanks is above the
detection limit and if the lowest analyte concentration is #10 times the
blank, reanalysis of the sample must occur. If reanalysis is not done, the
data shall be reported and flagged as estimated. The blank shall never be
subtracted from the sample.

Field and Equipment Blanks - If contaminant analytes are detected in
samples at concentrations of <5 times the concentration found in the highest
associated blank, the results are considered suspect and are reported as
estimated.

Blank/Spike Laboratory Control Samples - Any laboratory control sample
which exceeds the internal QC limits for a given sample matrix shall require
all data from the associated batch of samples to be closely inspected. If no
analytical problems are found, the data and out-of-control point shall be
discussed in the QC section of the report. If problems are found in the
analytical data, the samples associated with the batch shall be reanalyzed and
the data from reanalysis reported. If holding times are exceeded 1in the
reanalysis, both sets of data shall be presented. A discussion of data
reported when the blank/spike laboratory control sample is out of control
shall be presented in the QC section of both the final report and the MPR.

If the blank/spike results are outside the internal laboratory limits and if
the matrix spike results are outside the matrix spike limits, the laboratory
will either reanalyze the samples or the data will be flagged with an "R," and
the data are not usable,

ELEMENT 12
PERFORMANCE AND SYSTEM AUDITS

Field Audits. The project manager 1is responsible for monitoring the
quality of the field activities. This will be accomplished by monitoring
daily, weekly, and monthly goals given to the field team. Site inspections
will be performed. Chain of custody forms will be audited. Coordination with
the laboratory will be maintained on a least a weekly basis.

Laboratory Approval. All chemical analytical laboratories working on
Navy Installation Restoration Program (IRP) projects must pass the Navy's
laboratory screening program. NEESA has been assigned the task of managing
that program. The program is instituted by a Navy contractor.
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Once a laboratory has received Navy approval to begin analysis of
samples, maintaining that approval requires adherence to the QA plan and
reporting of QA-related information. The performance and reporting
requirements outlined below are essential to ensuring that data of known and
defensible quality are being generated throughout the course of a site
investigation. Topics covered include control samples, control charts,
out-of-control events, corrective action reports, significant changes in the
QA plan, and other reporting requirements.

Monthly Progress Report. The primary means of communication from the
laboratories to the NCR will be the monthly progress report (MPR) to be
submitted by the laboratories to the NCR on the 15th of each month in which
work for the Navy is performed. The following information is to be included
in the MPR:

1. Site name and contract number.

2. Numbers, types and locations of samples collected and analyzed for Navy
project only.

3. Data for blanks, spikes, laboratory duplicates and controls related to
Navy samples.

4., New methods used for analysis and changes in old methods.

5. Copies of all control charts pertinent to Navy samples and to which
results have been added over the reporting period.

6. Summaries of out-of-control incidents during the reporting period,
including references to documentation and corrective action reports.

7. Descriptions of and justifications for significant changes in the QA.

8. Changes in LQAC personnel and other key technical personnel; resumes of
new personnel must be submitted.

9. Completeness of sample data - (1)ensures that all samples and analyses
have been processed, (2)complete records including chain of custody for each
analysis and associated QC samples were used, (3)procedures specified in
project planning were followed, and (4)all calibrations were performed.
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Much of the information presented in an MPR is incremental in nature and
relates to changes and findings since the previous MPR:

1.  Control charts from the minimizing control charts program and any
additional control charts from monitoring matrix spikes, duplicates, or other
QC parameters.

2. Personnel changes relating to QA responsibilities.
3. Method changes (e.g., a minor modification with an attached EPA variance).

4. Procedural changes in establishing control limits and/or the preparation
and use of control charts.

Since the first such report for each laboratory has no precedent, more
explanation and detail may be necessary; subsequent MPRs will likely not
require as much detail in some areas.

ELEMENT 13
PREVENTATIVE MAINTENANCE

All Perkin-Elmer instruments (atomic absorption units) at WES are
maintained by service contract that provides for twice yearly preventive
maintenance and emergency repair. Permanent records are maintained of service
visits.

The Plasma Emission Spectrometer (Spectrametrix) is maintained by service
contract that provides for twice yearly preventive maintenance and emergency
service. Permanent records are maintained of service visits.

All Hewlett-Packard Instruments (GC and GC/MS systems) are maintained by
service contract that provides for twice yearly preventive maintenance and
emergency repair. In addition, the GC/MS systems are tied via modem to the
Analytical Response Center Support which can duplicate software problems at
HP,s service center. Records of all service calls are maintained in permanent
files.
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All analytical balances are serviced annually by a certified balance
technician.

All other instrumentation is serviced on an as needed basis and records
are maintained of any repair calls.

Daily or routine maintenance of instruments is performed by the
individual analysts and recorded in the instrument logs.

34



FINAL DRAFT PCA/R-150 TANK SITE IN5 170 023 498
FEBRUARY 1992

ELEMENT 14
DATA ASSESSMENT

All data is checked by the analyst, the inorganic team leader or the
organic team leader, and the Chief, ALG before it is submitted to the
customer. The following items are checked:

Completeness

. Duplicate values for precision

. Recovery of Spikes for accuracy

. Method blanks for contamination

. Surrogate recoveries for organic analysis
. Data for QA check samples

. Reasonableness and trends

OV EWwh -

If data falls outside acceptable limits as described in the procedures, sample
is rerun if sample is available. If data falls outside acceptable limits on
the reruns and QA check sample data is good, then data may be reported with
qualifying explanations. Acceptable data is usually defined by the specifie
procedural method (i.e. SW-8U6).
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DATA REDUCTION
ANALYSIS FLOW CHART

LABORATORY DATA MANAGEMENT SYSTEM
(Bench Sheets)

ANALYSIS OF SAMPLES

ANALYST'S NOTEBOOK

RAW DATA TO BENCH SHEETS

TEAM LEADER

LABORATORY DATA MANAGEMENT SYSTEM QC CHECK

CH1EF, ANALYTICAL LABORATORY GROUP

LABORATORY DATA MANAGEMENT SYSTEM

FINAL REPORT
(Initialed by C/ALG)
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ELEMENT 15
CORRECTIVE ACTION
The laboratory uses EPA Contract Laboratory Program procedures for determining
Qut of Control events, reporting those events, and corrective actions
responses to those events.

ELEMENT 16

QUALITY ASSURANCE REPORT
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ATTACHMENT 1

CHEMICAL DETECTION LIMITS



Appendix B
ALG Procedures . FY 91

References:

1. U. S. Environmental Protection Agency, Methods for Chemical
Analysis of Water and Wastes, EPA 600/4-79-020, March 1979 and
EPA 600/4-82-055 Dec 1982. Environmental Monitoring and Support
Laboratory, Cincinnati, OH 45268.

‘2. U. S. Environmental Protection Agency, Test Methods for Eval-
uating Solid Waste, SW-846 Third Edition, November 1986 with
December 1988 revisions. Office of Solid Waste and Emergency
Response, Washington, DC 20460.

3. U. S. Environmental Protection Agency, Manual of Analvtical
Methods for the Analysis of Pesticides in Humans and Environmen-
tal Samples, EPA-600/8-80-038, June 1980. Health Effects
Research Laboratory, Research Triangle Park, NC 27711.

4. Federal Register, "Guidelines Establishing Test Procedures
for the Analysis of Pollutants Under the Clean Water Act",

Vol 49, No. 209, Friday, October 26, 1984.

5. Plumb, Russell H., Jr. Procedures for Handling and Chemical
Analysis of Sediment and Water Analysis, EPA/CE-81-1 May 1981.

Environmental Laboratory, U. S. Army Engineer Waterways Experi-
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6. American Public Health Association, Standard Methods for the

Examination of Water and Wastewater 16th Edition, 1985. 1015
Fifteenth Street NW, Washington, DC 20005.
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Test for Estimating the Quality of Effluent from Confined Dredged
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Engineers, P. O. Box 631, Vicksburg, MS 39180.
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Table 1

List of Nonmetal Inorgani¢ Test Procedures
,l

Reference (Method No. or page)

B2

Ref 1 Ref 2 Ref 6
Parameter Media EPA 1979 SW-846 Std Meth Other
1. Acidity Water 305.1
2. Alkalinity Water 310.2
3. Ammonia-N Water 350.1
¢
4, BOD Water 507
5. Cation Exchange Ref 5,
Capacity Soil p 3-20
6. _COD % Water 410.4
7. COD, Sediment Ref 8,
P 54
8. Chloride Water 325.2
9. Cyanide Water 335.3
10. CN amenable Water 335.1
to Cl 335.3
11. Hardness Water 130.1
12. Kjeldahl N Water 351.2
13. Nitrate- Water 353.2
Nitrite-N
14, Nitrite-N Water 353.2 Ref 5,
p 3-163
15. 0il & Grease Water 413.1
16. TOC Water & 505C
Sed
17. Phenols, tot Water 420.2
18. Phosphorus, Water 365.4
total
19. Othophosphate Water 365.1
(Continued)



Table 1 (Concluded)

%eﬁegence (Method No. or page)
Ref Ref 2 Ref 6

Parameter Media EPA 1979 SW-846 Std Meth Other
20. Total solids Water 160.3 209A
Dried 103-105°C
Soil, Sed 209F
21. Total Dissolved Water 160.1 209B
Solids Dried
180°C
22. Total Suspended  Water 160.2 209C
Dried 103-105°C
23. Settleable Water 160.5 209E
solids
24. Total Volatile Water 160.4 209D
Solids
25. Sulfate Water 375.2
26. Sulfide Water 376.2
27. Elutriate test Ref 5
sediments, std p 2-28
28. Elutriate test Ref 9
sed, modified
29. EP Toxicity 1310
Liquid & Solid
30. TCLP 1311

B3
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7 Table 2

4 ———

Analytical Procedures for Metals

Parameter

1. Digest for tot
rec met

2. Digest for tot
metals

3. Digest for
Metals-GFAA

4, Digest for
Metals

5. Simultaneous
anal by DCP

5a. Simultaneous
anal by ICP

6. Aluminum, DCP

7. Antimony, DCP

8. Antimony, GFAA

9. Arsenic, GFAA

10. Arsenic, hydride

11. Barium, AA
12. Barium, GFAA

13. Barium, DCP

14. Beryllium, DCP

15. Boron, DCP

Ref 1

Media EPA-1979
Water
Water
Water
Sed., Soil
& Sludge
200.7
ICP 200.7
ICP 200.7
204.2
206.2
206.3
208.1
208.2
ICP 200.7
ICP 200.7 6010
Icp 200.7 6010
(Continued)

B4

Routine
Meth
Ref 2 Det.
SW-846 Other limits
3005
3010
3020
3050
Ref 7,
D4190-82
6010
Ibid 10ug/1
6010 100ug/1
Ibid
6010
7041 Sug/l
7060 Sug/1
7061 Sug/1
7080 100ug/1
2ug/1
Ref 7, 30ug/1
6010 D4190-82 30ug/1
Ibid lug/L
lug/L
Ibid 30ug/1
lug/L



':Table’2 (Continued)'

Parameter

16.

17.

18.

19,

20.

21.
22.

23.

24,

25.

26.

27.

28.
29.

30.

31.

32.

33.

34,

Cadmium, DCP
ICcp

Cadmium, GFAA

Calcium, DCP
ICP

Calcium, AA

Chromium, DCP
Icp

Chromium, GFAA

Chromium VI

Cobalt, DCP
ICP

Cobalt, GFAA

Copper, DCP
' ICP

Copper, GFAA

Iron, DCP
ICP

Iron, AA
Iron, GFAA

Lead, DCP
ICP

Lead, GFAA

Magnesium, DCP
Icp

Magnesium, AA

Manganese, DCP
ICP

200.7

215.1

200.7
218.2

218.4

200.7

219.2

200.7

220.2

200.7
236.1

236.2

200.7

239.2

200.7

242.1

200.7
{(Continued)

B5

Ref 2
SW-846 Other

Ibid
6010
7131

Ibid
6010
7140

Ibid
6010
7191
7197

Ibid
6010
7201

Idid
6010

Ibid
6010
7380
7381

Ibid
6010
7421

Ibid
6010
7450

Ibid
6010

Routine
Meth
Det.
limits

20ug/L
20ug/1

0.1lug/1

30ug/1

20ug/1
20ug/1

lug/1
10ug/1

50ug/1
50ug/1

lug/1

30ug/1
lug/1l

30ug/1
30ug/1

30ug/1
lug/1

Img/1
100ug/1

lug/1

30ug/1
30ug/1

30ug/1
30ug/1



Bé6

_ Table "2 (Continued)‘
N Routine
Meth
: Ref 1 Ref 2 Det.

Parameter Media - EPA-1979 SW-846 Other _limits

35. Manganese, AA 243.1 7460
36. Manganese, GFAA 243.2 lug/1
:37. Mercury, Cold Water 245.1 7470 0.2ug/1
Vapor Sed. 245.5 7471 0.2ug/1
38. Molydenum, DCP Ibid 30ug/1
ICP 200.7 6010 30ug/1
39. Molydenum, GFAA | 246.2 7481 lug/1
40. Nickel, DCP Ibid 30ug/1
*ICP 200.7 6010 30ug/1
41. Nickel, GFAA 249.2 lug/1
42. Potassium, DCP Ibid 50ug/1

ICP 200.7 6010
43. Potassium, AA 258.1 7610 10ug/1
44, Selenium, GFAA 270.2 7740 Sug/1

45, Selenium,
Hydride 270.3 7741 5ug/1
46. Silver, DCP Ibid 30ug/1
ICP 200.7 6010 30ug/1
47. Silver, GFAA 272.1 7761 lug/1
48. Sodium, DCP _ Ibid 50ug/1
ICP 200.7 6010 50ug/1
49. Sodium, AA 273.1 7770 Sug/1
50. Thallium, DCP Ibid 50ug/1
ICP 200.7 6010 50ug/1
51. Thallium, GFAA 279.2 7841 lug/1
52. Tin, DCP Ibid 50ug/1
53. Tin, GFAA 282.2 Sug/l
(Continued)



Tabléﬁb (Concluded):

Routine

Meth

: Ref 1 Ref 2 Det.
Parameter Media EPA-1979 SW-846 Other limits
54, Titanium, GFAA 283.2 10ug/1
55. Vanadium, DCP ' Ibid 100ug/1
ICP 200.7 6010 50ug/1
56. Vanadium, GFAA 286.2 7911 Sug/1
57. Zinc, DCP Ibid 30ug/1
ICP 200.7 6010 10ug/1
58. Zinc, GFAA 289.2 Sug/1
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""“Table 3

A
% _ :

-Organic Procedures

Reference
Ref 4 Ref 2 Ref 6
Parameter Media Fed Reg 1984 SW-846 Std Meth

Soxhlet Extraction Soil & Sed. , 3540
Sep funnel Water 3510
Liq-Liq extr Soluble
Purge & trap 5030
Prep-GC
Sonication Extrac- Soil, Tissue 3550
tion & Sed.
Florisil Pest, PCB, 3620
Cleanup & ClHC
Silica Gel PAH 3630
Cleanup
Sulfur Sed, 3660
Cleanup
Volatile Water 624
Organics Water & 8260

Solid Ext.
Semivol, Water 625
Organics (BNA) Water & 8270

Solid Ext.
Cl-Pest & PCBs Water 608

Water & 8080

Solid Ext.
Polynuclear Water 610
Aromatic HC Water & 9100

Solid Ext.
Organophos Water & 8140 509A
Pesticides Solid Ext.
Chlorinated Water & 8150 509B
Herbicides Solid Ext.

(Continued)

B8



fgpl§j3 (Continued)

-

Reference
Ref 4 Ref 2 Ref 6
Parameter ' Media ~ Fed Re 1984 SW-846 Std Meth
14, Explosives Water x
15. Explosives Soil *%

16. Other Methods as Requested Such as Hydrazine, Nitrosoamines, TNT, and
DIMP.

Detection limits for organic analysis are typically those given for the
methods. They are, however, subject to matrix interferences and may be higher
depending on the nature of the interference.

* Jenkins, T. F., et al., USA Cold Regions Research and Engineering Labora-
tory, CRREL Report 84-29.

#% Jenkins, T. F. and Walsh, Marianne E., USA Cold Regions Research and
Engineering Laboratory, CRRL Report 87-7.
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' DFTPP TUNING

REFERENCES:
E-16
D-98 regulations detailed
E-11 spectrum
D-102 1.6.1.2 - Demonstrates consistent spectra from MS
to MS. Spells out requirements for qualitative
verification that must be met. -
NOTES:
A)

B)

C)

D)

DFTPP must be verified once per shift or every 12 hrs.

Note that all MS give different looking DFTPP spectra,
which implies a wide range of PFTBA spectra.

69 = 100 --

219 = 55 -- fairly normal

502 = 1.2 =--

69 = 100 --

219 = 20 -- perfectly ok, often
502 = 0.2 -- seen on benchtops

There are many different ways to tune DFTPP. The meth-
ods given below (some specific, some general) are ways
that many users have found successful. 1In addition,
there are many "markers" that different users look for
during the tune that seem to indicate that the tune will
be successful. Some of the more pcpular of these goals
are:

1) Tune until 219 and 131 are approximately equal
and range between 20 and 60% of 69.

2) After tuning, check spectrum scan and see if m/e
50 and m/e 502 are equal. The closer to equal,
the better the chance that the tune will be suc-
cessful.

Look for guidelines such as these on your MS to help
guide you during tuning.

DO NOT TUNE UNLESS IT IS NECESSARY! It will cost you
only 5 - 10 min to attempt to verify your last tune.
Experience has shown that the more often you tune, the
more often you have to recalibrate your ID file. This
is because you are adjusting your mass response ratios
when you tune.

Cl



PROCEDURE A: 5987/5988

MANUAL TUNE - PFTBA OPEN. .

1) REPEAT PROFILE - set plunger to max 219

2) Set GC temp to 225-275 (ie. elution temp of DFTPP) so GC
flow = flow at DFTPP elution.

3) Run AUTOTUNE - set source to 250

4) MANUAL TUNE (source @ 250, GC ~ 250)

5) set A/D =1 (0.5 sec/scan or faster)

6) run REPEAT PROFILE about 1 min to warm up and stabilize the
source and EM.

7) PARAMETER RAMP (make sure plunger is adjusted)

Begln to max 219, starting with REP
A) REP
B) IF
C) DO .
D) ENT LENS
leave the X~-RAY alone at this point.

8) in REPEAT PROFILE use the X-RAY to set 69:219:502 ratio.
502/219 should be >3% and <5%. (do not be confused and set
502/69 ratio). ~

9) use DO to achieve final ratios, if needed.

10) do PEAK WIDTH and MASS AXIS CALIBRATION

11) check spectrum to make sure calibrations did not shift peak
ratios. '

12) store tune as MTDFTP

NOTES:

A) If 502 has a precursor, you will probably lose m/e 441
in DFTPP spectra. This is more of a problem on bench-
tops than big systems. Cleaning the ENT LENS will often
eliminate this precursor.
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PROCEDURE B: 5995

o

-

A) Set oven to 2501with.XFR, OVN1l, 250 (ie. elution temp of
DFTPP, so GC flow = flow at DFTPP elution)

B) Set source to 250 with XFR, SORS, 250

C) Run AUTOTUNE ‘

D) MANUAL TUNE - PFTBA OPEN

Note:

If you have previously created a manual tune file, use

NEW TUNE FILE to load it.

1)

2)
3)

4)

5)

8)

NOTES:
A)

Edit temp zones

Source 250

Analyser 180

Transfer 280
Edit scan parameters to set A/D = 1 (0.5 sec/scan or
faster)
run REPEAT PROFILE about 1 min to warm up and stabilize
source and EM.
PARAMETER RAMP - begin to max 219

A) REP leave alone

B) IF most useful lens
* C) ENT LENS can be useful
leave the X-RAY alone at this point.
NOTE: on benchtops, if we set IF = 100, this is often
all that is necessary. As a first attempt just adjust
the IF and leave other lenses alone.
in REPEAT PROFILE, use X-RAY to set 69:219:502 ratio.
502/219 ratio should be >3% and <5% (do not be confused
and set 502/69 ratio). Adjust ratio using X-RAY, being
careful not to adjust too far and deteriorate peak
shape.
do PEAK WIDTH and MASS AXIS CALIBRATION
SPECTRUM SCAN =~ check spectrum to make sure calibra-
tions did not shift peak ratios. Remember, 502/219
should be >3% and <5%. Also, look at 131/219 ratio.
They should be approximately equal.
Store tune as MTDTP

If 502 has a precursor, you will probably lose m/e 441
in DFTPP spectra. This is more of a problem on
benchtops than big systems. Cleaning the ENT LENS will
often eliminate this precursor.
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Appendix D

Detection Limits
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--~Table 1
% " Method 608
Chromatographic Conditions and Method

Detection Limits

Retention time (min) Method detection
Parameter Col, 1 - _Col., 2 mit L

a-BHC 1.35 1.82 0.003
v-BHC 1.70 2.13 0.00
B-BHC 1.90 1.97 0.00
Heptachlor 2.00 3.35 0.003
§-BHC 2.15 2.20 0.009
Aldrin 2.40 4.10 0.004
Heptachlor epoxide 3.50 5.00 0.083
Endosulfan 1 4.50 6.20 0.014
4,4' -DDE N 5.13 7.15 0.004
Dieldrin 5.45 7.23 0.002
Endrin 6.55 8.10 0.006
4,4'-DDD 7.83 9.08 0.011
Endosulfan II 8.00 8.28 0.004
4,4'DDT 9.40 11.75 0.012
Endrin aldehyde 11.82 9.30 0.023
Endosulfan sulfate 14.22 10.70 0.066
Chlordane mr mr 0.014
Toxaphene mr mr 0.24
PCB-1016 mr mr nd
PCB-1221 mr mr nd
PCB-1232 mt mr nd
PCB-1242 mr mr 0.065
PCB-1248 mr my nd
PCB-1254 mr mr nd
PCB-1260 mr mr nd

Column 1 conditions: Suplecoport (100/120 mesh) coated with 1.5% SP-2250/
1.95% SP-2401 packed in a 1.8 m long X 4 mm ID glass column with 5% methane/
95% argon carrier gas at 60 mL/min flow rate. Column temperature held iso-
thermal at 200°C, except for PCB-1016 through PCB-1248, should be measured at
160°C.

Columne 2 conditions: Supelcoport (100/120 mesh) coated with 3% OV-1 packed
in a 1.8 m long X 4 mm ID glass column with 5% methane/95% argon carrier gas
at 60 mL/min flow rate. Column temperature held isothermal at 200°C for the
pesticides; at 140°C for PCB-1221 and 1232; and at 170°C for PCB-1016 and 1242
to 1268,

mr = Multiple peak response. Se Figures 2 thru 10,

nd = Not determined.
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Chromatographic Conditions and Method
Detection Limits

Table 1

Method 62?

‘ Parameter

Chloromethane
Bromomethane

Vinyl chloride
Chloroethane

Methylene chloride
Trichlorofluoromethane
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloroproane
cis-1,3-Dichloropronene
Trichloroethene

Benzene
Dibromochloromethane
1,1,2-Trichloroethane
trans-1,3-Dichloropropene
2-Chloroethylvinlyl ether
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

Chlorobenzene

Ethyl benzene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene

Retention

time (min)

10.

11.
12.
13.
13.
14.
15.
15.
16.
17.
17.
17.
17.
18.
19.
22.
22.
23.
24,
26.
33.
35.
35.

WO P wWwwN

FOOWHEOOTVLNNRFRPODONNDFOVVOUONWNERFRPOHOWS OO MW

Method
detection

limic (ug/L)

nd
nd
nd
nd
2.8
nd

:‘:’UNPHUO\NNUNHHPN
NOOHFOUNAQALOHPFOVOONDMBIOOONNNNN®

~SS Oy PO

Column conditions: Carbopak B (60/80 mesh) coated with 1% SP-1000 packed in
a 6 ft by 0.1 in. ID glass column with helium carrier gas at 30 mL/min flow
rate. Column temperature held at 45°C for 3 min, then programmed at 8°C/min

to 220°C and held for 15 min.

nd =~ not determined.
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Method 625

Chromatographic Conditions and pethod Detection Limits

for Base/Neutral Extractables

Method
Retention detection
Parameter time (min) limit (ug/1)

1,3-Dichlorobenzene 7.4 1.9
1,4-Dichlorobenzene 7.8 4.4
Hexachloroethane 8.4 1.6
Bis(2-Chlorethyl) ether 8.4 5.7
1,2-Dichlorobenzene 8.4 1.9
Bis(2-chloroisopropyl) ether 9.3 5.7

N-Nitrosodi-n-propylamine

Nitrobenzene 11.1 1.9
Hexachlorobutadiene 11.4 0.9
1,2,4-Trichlorobenzene 11.6 1.9
Isophorone - 11.9 2.2
Naphthalene 12.1 1.6
Bis(2-chloroethoxy) methane 12.2 5.3
Hexachlorocyclopentadiene? 13.9

2-Chloronaphthalene 15.9 1.9
Acenaphthylene 17.4 3.5
Acenaphthene 17.8 1.9
Dimethyl phthalate 18.3 1.6
2,6-Dinitrotoluene 18.7 1.9
Fluorene 19.5 1.9
4-Chlorophenyl phenyl ether 19.5 4.2
2,4-Dinitrotoluene 19.8 5.7
Diethylphthalate ° 20.1 1.9
N-Nitrosodiphenylamine® 20.5 1.9
Hexachlorobenzene 21.0 1.9
B-BHC* _ 21.1

4-Bromophenyl phenyl ether 21.2 1.9
§-BHC® 22.4

Phenanthrene 22.8 5.4
Anthracene 22.8 1.9
B-BHC 23.4 4.2
Heptachlor 23.4 1.9
6 -BHC 23.7 3.1
Aldrin 24.0 1.9
Dibutyl phthalate 24.7 2.5
Heptachlor expoxide 25.6 2.2
Endosulfan I°® 26.4

Fluoranthene 26.5 2.2
Dieldrin 27.2 2.5
4,4'-DDE 27.2 5.6

(Continued)

® See Section 1.2.
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£

Chromatographic Conditions -and Method Detection Limits
for Base/Neutral Ext;actaples (Concluded)

Method
Retention detection
Parameter ime (min limit (pg/L)

Pyrene 27.3 1.9
Endrin? 27.9
Endosulfan II® 28.6
4,4’ -DDD 28.6
Benzidine® 28.8 44
4,4'-DDT 29.3 4.7
Endosulfan sulfate 29.8 5.6
Endrin aldehyde .
Butyl benzyl phthalate 29.9 2.5
Bis(2-ethylhexyl) phthalate 30.6 2.5
Chrysene 31.5 2.5
Benzo(a)anthracene 31.5 7.8
3,3'-Dichlorobenzidine 32.2 16.5
Di-n-octyl phthalate 32.5 2.5
"Benzo(b)fluocranthene 34.9 4.8
Benzo (k) fluoranthene 34.9 2.5
Benzo(a)pyrene 36.4 2.5
Indeno(1,2,3-c,d)pyrene 42.7 3.7
Dibenzo(a,h)anthracene 43.2 2.5
Benzo(ghi)perylene 45,1 4.1
N-Nitrosodimethylamine®
Chlordane® 19-30
Toxaphene® 25-34
PCB 1016® 18-30
PCB 1221P 15-30 30
PCB 1232° 15-32
PCB 1242° 15-32
PCB 1248° 12-34
PCB 1254° 22-34 : 36
PCB 1260 23-32

® These compounds are mixtures of various isomers. (See figures 2 thru 12.)

Column conditions: Supecoport (100/120 mesh) coated with 3% SP-2250 packed

in a 1.8 m long X 2mm ID glass column with helium carier gas at 30 mL/min

flow rate. Column temperature held isothermal at 50°C for & min, then pro
grammed at 8°C/min to 270°C and held for 30 min.
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Chromatographic Conditions, Method Detection Limits,
and Characteristic Masses for Acid Extractables

Method
Retention detection
Parameter time (min imit L

2-Chlorophenol 5.9 3.3
2-Nitrophenol 6.5 3.6
Phenol 8.0 1.5
2,4-Dimethylphenol 9.4 2.7
2,4-Dichlorophenol 9.8 2.7
2,4,6-Trichlorophenol 11.8 2.7
4-Chloro-3-methylphenol 13.2 3.0
2,4-Dinitrophenol 15.9 42 :
2-Methyl-4,6-dinitrophenol - 16.2 24
Pentachlorophenol 17.5 3.6
4-Nitrophenol ' : 20.3 2.4

Column conditions: Supelcoport (100/120 mesh) coated with 1% SP-1240DA
packed in a 1.8 m X 2mm ID glass column with helium carrier gas at 30 mL/min
flow rate. Column temperature held isothermal at 70°C for 2 min then pro-
grammed at 8°C/min to 200°C.
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CLP Required Limits

4

Volatiles
Compound List (TC and Contract
u d Qua ation Limi RQLY*
u tion itgk*
Water Low Soil/Sediment?®
Volatiles CAS Number ug/L ug/kg
1. Chloromethane 74-87-3 10 10
2. Bromomethane 74-83-9 10 10
3. Vinyl Chloride 75-01-4 10 10
4, Chloroethane 75-00-3 10 10
5. Methylene Chloride 75-09-2 S 5
6. Acetone 67-64-1 10 10
7. ~ Carbon Disulfide 75-15-0 5 5
8. 1,1-Dichlorocethene 75-35-4 5 5
9. 1,1-Dichloroethane 75-34-3 5 5
10. 1,2-Dichlorcethene (total) 540-59-0 S 5
11. Chloroform 67-66-3 5 5
12, 1,2-Dichlorocethane 107-06-2 5 5
13. 2-Dutanone 78-93-3 10 10
14, 1,1,1-Trichloroethane 71-55-6 5 5
15. Carbon Tetrachloride 56-23-5 5 5
16. Vinyl Acetate 108-05-4 10 10
17. Bromodichloromethane 75-27-4 5 5
18. 1,2-Dichloropropane 78-87-5 5 5
19. «cis-1,3-Dichloropropene 10061-01-5 5 5
20. Trichloroethene 79-01-6 5 5
21. Dibromochloromethane 124-48-1 5 5
22. 1,1,2-Trichloroethane 79-00-5 5 5
23. Benzene 71-43-2 5 5
24, trans-1,3-Dichloropropene 10061-02-6 5 5
25. Bromoform 75-25-2 5 5
(Continued)
2 Medium Soil/Sediment Contract Required Quatitation Limits (CRQL) for
Volatile TCL Compunds are 125 times the individual Low Soil/Sediment CRQL.
* Specific quantitation limits are highly matrix dependent. The quantita-
tion limits listed herein are provided for guidance and may not always be
achievable.
Y%k

Quantitation limits listed for soil/sediment are based on wet weight.

The

quantitation limits calculated by the laboratory for soil/sediment, calcu-

lated on dry weight basis as required by the contract, will be higher.
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Volatiles

Target Compound List (TCL) aﬁd Contract'Reguired
‘l

Quantitation Limits (CRQL)* (Concluded)

Volatiles

26.
27.
28.
29.
30.

31.
32.
33.
34,

4-Methyl-2-pentanone
2-Hexanone
Tetxrachloroethene

Toluene
1,1,2,2-Tetrachloroethane

Chlorobenzene
Ethyl Benzene
Styrene,

‘Xylenes (Total)

AS Number

108-10-1
591-78-6
127-18-4
108-88-3

79-34-5

108-90-7
100-41-4
100-42-5
1330-20-7

__Quantitation Limits**

Water

ug/L

10
10
5
5
5

o unoon

Low Soil/Sediment?
ugske

10
10
5
5
5

wwnunwn
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CLP Required Limits

Semivolatiles Target Compound List (TCL) and Contract

equired Quantitation Limits RQL)*

wrQuantitation Limits¥%*
Water Low Soil/Sediment®

Semivolatiles CAS Number _ug/L ug/kg
35. Phenol 108-95-2 10 330
36. bis(20Chloroethyl) ether 111-44-4 10 330
37. 2-Chlorophenol 95-57-8 10 330
38. 1,3-dichlorobenzene 541-73-1 10 330
39. 1,4-Dichlorobenzene . 106-46-7 10 330
40. Benzyl aclcohol 100-51-6 10 330
41. 1,2-Dichlorobenzene 95-50-1 10 330
42, 2-Methylphenol 95-48-7 10 330
43. bis(2-Chloroisopropyl)
ether 108-60-1 10 330

44, 4-Methylphenol 106-44-5 10 330
45, N-Nitroso-di-n-

dipropylamine 621-64-7 10 330
46. Hexachloroethane 67-72-1 10 330
47. Nitrobenzene 98-95-3 10 330
48. Isophorone 78-59-1 10 330
49, 2-Nitrophenol 88-75-5 10 330
50. 2,4-Dimethylphenol 105-67-9 10 330
51. Benzoic acid 65-85-0 50 1600
52. bis(2-Chloroethoxy)

methane 111-91-1 10 330
53. 2,4-Dichlorophenol 120-83-2 10 330
54, 1,2,4-Trichlorobenzene 120-82-1 10 330

(Continued)

Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for
SemiVolatile TCL Compounds are 60 times the individual Low Soil/Sediment
CRQL.

* Specific quantitation limits are highly matrix dependent. The quantita-
tion limits listed herein are provided for guidance and may not always be
achievable.

*% Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calcu-
lated on dry weight basis as required by the contract, will be higher.
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4

Semivolatiles Target Compdund List (TCL) and Contract
Required Quantitation Limits.(CRQLY* (Continued)

55.
56,

57.
58.

59.

60.
61.
62.
63.
64

65.
66.
67.
68.
69.

70.
71.
72.
73.
74.

75.

76.
77.
78.
79.

80.
81.
82.
83.
84.

85.
86.
87.
88.
89.

Semivolatiles

Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
(para-chloro-meta-cresol)
2-Methylnaphthalene

Hexachlorocyclopentadiene
2,4,6-Trichlorophencl
2,4,5-Trichlorophenol
2-Chloronaphthalene

-2-Nitroaniline

Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene

2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoiuene
Diethylphthalate

4-Chlorophenyl-phenyl
ether

Fluorene

4-Nitroaniline

4,6-Dinitro-2-methylphenol

N-nitrosodiphenylamine

4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine

CAS Number

91-20-3
106-47-8
87-68-3

59-50-7
91-57-6

77-47-4
88-06-2
95-95-4
91-58-7
88-74-4

51-28-5
100-02-7
132-64-9
121-14-2

84-66-2

7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6

101-55-3
118-74-1
87-86-5
85-01-8
120-12-7

84-74-2
206-44-0
129-00-0

85-68-7

91-94-1

(Continued)
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Quantitation Limits**

Water Low Soil/Sediment®
ug/L ug/kg
10 330
10 330
10 330
10 330
10 330
10 330
10 330
50 1600
10 330
50 1600
10 330
10 330
10 330
50 1600
10 330
50 1600
50 1600
10 330
10 330
10 330
10 330
10 330
50 1600
50 1600
10 330
10 330
10 330
50 1600
10 330
10 330
10 330
10 330
10 330
10 330
20 660



Semivolatiles Target Comgoﬁnd'List (TCL) and Contract

v

Required Quantitation Limits;§CRQL2* (Concluded)

——Quantitation Limits**
Water Low Soil/Sediment®

Semivolatiles CAS Number _ug/L ug/kg
90. Benzo(a)anthracene 56-55-3 10 330
91. Chrysene 218-01-9 10 330
92. bis(2-Ethylhexyl)phthalate 117-81-7 10 330
93. Di-n-octylphthalate 117-84-0 10 330
94. Benzo(b)fluoranthene 205-99-2 10 330
95. Benzo(k)fluoranthene 207-08-9 10 330
96. Benzo(a)pyrene _ 50-32-8 10 330
97. Indeno(l,2,3-cd)pyrene 193-39-5 10 330
98. Dibenz(a,h)anthracene 53-70-3 10 330
99. Benzo(g,h,i)perylene 191-24-2 10 330
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CLP Required Limits

Pesticides and PCBs Target Cogpound List‘gTCLz and
Contract Required Quantitation Limits (CRQL)*

___Quantitation Limits**

Water Low Soil/Sediment®
esticides/PCB CAS Number _ug/L ug/kg
100. alpha-BHC 319-84-6 0.05 8.0
101. beta-BHC 319-85-7 0.05 8.0
102. delta-BHC 319-86-8 0.05 8.0
103. gamma-BHC (Lindane) 58-89-9 0.05 8.0
104. Heptachlor 76-44-8 0.05 8.0
105. Aldrin 309-00-2 0.05 8.0
106. Heptachlor epoxide 1024-57-3 0.05 8.0
107. Endosulfan I 959-98-8 0.05 8.0
108. - Dieldrin 60-57-1 0.10 16.0
109. 4,4'-DDE 72-55-9 0.10 16.0
110. Endrin 72-20-8 0.10 16.0
111. Endosulfan II 33213-65-9 0.10 16.0
112. 4,4'-DDD 72-54-8 0.10 16.0
113. Endosulfan sulfate 1031-07-8 0.10 16.0
114, 4,4'-DDT 50-29-3 0.10 16.0
115. Methoxychlor 72-43-5 0.5 80.0
116. Endrin ketone 53494-70-5 0.10 16.0
117. alpha-Chlordane 5103-74-2 0.5 80.0
118. gamma-Chlordane 5103-74-2 0.5 80.0
119. Toxaphene 8001-35-2 1.0 160.0
120. Aroclor-1016 12674-11-2 0.5 80.0
121. Aroclor-1221 11104-28-2 0.5 80.0
122. Aroclor-1232 11141-16-5 ¢.5 80.0
123. Aroclor-1242 53469-21-9 0.5 80.0
124, Aroclor-1248 12672-29-6 0.5 80.0
125. Aroclor-1254 11097-69-1 1.0 160.0
126. Aroclor-1260 11096-82-5 1.0 160.0

¢ Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for
SemiVolatile TCL Compounds are 60 times the individual Low Soil/Sediment
CRQL.

* Specific quantitation limits are highly matrix dependent. The quantita-
tion limits listed herein are provided for guidance and may not always be
achievable,

** Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calcu-
lated on dry weight basis as required by the contract, will be higher.
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GAS Chromatography of PesFicides and PCBs?

Table 1

thod 8080

Parameter

Aldrin

a-BHC

B-BHC

§-BHC

v-BHC

Chlordane (technical)
4,4’ -DDD

4,4'-DDE

4,4 -DDT

Dieldrin
Endosulfan I’
Endosulfan I1
Endosulfan sulfate
Endrin

Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

Retention time (min)

Col. 1

.40
.35
.90
.15
.70

.83
.13
.40
.45
.50
.00
.22
.55
.82
.00
.50
.20

-

-
0000000 BWNRNHEFAMANPIPULLOWUMYID HNFFN

Col, 2

=
000000 L0 NMWOVREOAMANNNFNWOWE NN

.10
.82
.97
.20
.13

.08
.15
.75
.23
.20
.28
.70
.10
.30
.35
.00
.60

Method detection
limit L

.004
.003
.006
.009
.004
.014
.011
.004
.012
.002
.014
.004
.066
.006
.023
.003
.083
.176
.24

[=N>NeoleloReNoNeNoNoNoNoNoNoNolNoNe NN

0.065

® U.S. EPA Method 1-617.
Monitoring and Support Laboratory, Cincinnati, Ohio 45268.

e Multiple response.
nd Not determined.

Organochloride Pesticides and PCBs. Environmental
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t;s;l uantitation Limits

M cti Q (POL)

ethod 8240 Pré

R

for Volatile Organics?®

Volatiles

Acetone

Acetonitrile

Allyl chloride

Benzene

Benzyl chloride
Bromodichloromethane
Bromoform

Bromomethane

2-Butanone

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chlorethane
2-Chloroethyl vinyl ether
Chloroform
Chloromethane
Chloroprene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichlorcethane
1,2-Dichloroethane

1,1 Dichloroethene
trans-1,2-Dichlorethane
1,2-Dichloropropane
cis-1,3-Dichloroprepene
trans-1,3-Dichloropropene
Ethylbenzene

Ethyl methacrylate
2-Hexanone

Isobutyl alcohol

Practical
Quantitation
LimitsP
Ground Water Low Soil/Sediment
ug/L ug/kg
100 100
100 100
5 5
5 S
100 100
5 5
5 5
10 10
100 100
100 100
5 5
5 5
5 5
10 10
10 10
5 5
10 10
5 5
100 100
5 S
5 5
100 100
5 5
5 5
5 5
5 5
5 S
5 5
5 5
5 5
5 5
5 S
50 50
100 100

® Sample PQLs are highly matrix-dependent.

The PQLs listed herein are pro-

vided for guidance and may not always be achievable. See the following
information for further guidance on matrix-dependent PQLs.

PQLs listed for soil/sediment are based on wet weight. Normally data is

reported on a dry weight basis; therefore, PQLs will be higher, based on
the percent moisture in each sample,
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Method 8240 Practical Quantitation Limits (PQL)

1

for Volatile Organics® (Continued)

Practical
Quantitation
Limits®
Ground Water Low Soil/Sediment
Volatiles ug/L ug/kg
Methacrylonitrile 100 100
Methylene chloride 5 5
Methyl iedide 5 5
Methyl methacrylate S5 5
4-Methyl-2-pentanone 50 50
Pentachlorocethane 10 10
Propionitrile 100 100
Styrene 5 5
1,1,1,2-Tetrachloroethane 5 5
1,1,2,2-Tetrachloroethane 5 5
Tetrachloroethene 5 5 .
Toluene 5 5
1,1,1-Trichloroethane S 5
1,1,2-Trichloroethane 5 5
Trichloroethene 5 5
1,2,3-Trichloropropane 5 5
Vinyl acetate 50 50
Vinyl chloride 10 10
Xylene (Total) 5 5
Other Matrices: actor!

Water miscible liquid waste 50

High-level soil & sludges 125

Non-water miscible waste 500

1pQL = [PQL for ground water (Table 2 )] X [Factor]. For
non-aqueous samples, the factor is on a wet-weight basis,
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Surrogate Spike Recovery Limits for Water and Soil/Sediment Samples

Method 8240

Low/Medium Low/Medium
Surrogate Compound Water Soil/Sediment
4-Bromofluorobenzene 86-115 T4-121
1-2 Dichloroethane-du 76-114 70-121

Toluene-d8 88-110 81-117




Method 8260 Ch;dmatog;ﬁphigtgeggntion Times and Method Detection

" . .
Limits (MDL) for Volatile Organic Compounds on Wide
* Bore Capillary Columns

Retention Time (minutes) MDLd

Analyte Column 1* Column2® Column 3¢ Lug/L)
Dichlorodifluoromethane 1.55 0.70 -- 0.10
Chloromethane 1.63 0.73 2.07 0.13
Vinyl Chloride 1.71 0.79 2.12 0.17
Bromomethane 2.01 0.96 2.26 0.11
Chloroethane 2.09 1.02 2.31 0.10
Trichlorofluoromethane 2.27 1.19 2.42 0.08
1,1-Dichlorcethane 2.89 1.57 3.08 0.12
Methylene chloride 3.60 2.06 3.32 0.03
trans-1,2-Dichloroethene 3.98 2.36 3.48 0.06
1,1-Dichloraethane 4.85 2.93 4.10 0.04
2,2-Dichloropropane 6.01 3.80 4.43 0.35
cis-1,2-Dichloroethene 6.19 3.90 4.42 0.12
Chloroform 6.40 4.80 4.58 0.03
Bromochloromethane 6.74 4,38 4,54 0.04
1,1,1-Trichloroethane 7.27 4.84 -5.09 0.08
Carbon tetrachloride 7.61 5.26 5.18 0.21
1,1-Dichloropropene 7.68 5.29 5.18 0.10
Benzene 8.23 5.67 5.29 0.04
1,2-Dichloroethane 8.40 5.83 5.29 0.04
Trichloroethene 9.59 7.27 6.07 0.19
1,2-Dichloropropane 10.09 7.66 6.20 0.06
Bromodichloromethane 10.59 8.49 6.39 0.08
Dibromomethane 10.65 7.93 6.27 0.24
Toluene 12.43 10.00 7.36 0.11
1,1,2-Trichloroethane ' 13.41 11.05 8.07 0.10
Tetrachloroethene 13.74 11.15 8.21 0.14
1,3-Dichloropropane 14.04 11.31 8.20 0.04
Dibromochloromethane 14.39 11.85 8.39 0.05
1,2-Dibromoethane 14.73 11.83 -- 0.06
1-Chlorohexane 15.46 13.29 -- 0.05
Chlorobenzene 15.76 13.01 9.33 0.04

(Continued)

® Column 1 - 60 meter X 0.75 mm i.d. VOCOL capillary. Hold at 10°C for

5 minutes, then program to 160°C at 6°/min.

Column 2 - 30 meter x 0.53 mm i.d. DB-624 wide-bore capillary using
cryogenic oven. Hold at 10°C for 5 minutes, then program to 160°C at 6°/
min.

¢ Column 3 - 30 meter x 0.53 i.d. DB-624 wide-bore capillary, cooling GC
oven to ambient temperatures. Hold at 45°C for 2 minutes, then program to
200°C at 8°/min and hold for 6 minutes.

MDL based on a sample volume.

- 4

Dleé



Method 8260 Ch;omatog;éghig'Bg;gngiog Times and Method Detection

- ———

Limits gmﬁgz fog,Volatile Organic Compounds on Wide

Bore Capillary Columns (Continued)

Retention Time (minutes) MDL¢

Analyte ~ Column 1° Column2® Column 3° Lug/L)
1,1,1,2-Tetrachloroethane 15.94 13.33 9.41 0.05
Ethylbenzene 15.99 13.39 9.44 0.06
p-Xylene 16.12 13.69 9.56 0.13
m-Xylene 16.17 13.68 9.56 0.05
o-Xylene 17.11 14 .52 10.32 0.11
Styrene 17.31 14,60 10,33 0.04
Bromoform 17.93 14,88 10.48 0.12
Isopropylbenzene 18.06 15.46 -- 0.15
1,1,2,2-Tetrachloroethane 18.72 16.35 11.38 0.04
Bromobenzene. 18.95 15.86 11.35 0.03
1,2,3-Trichloropropane 19.02 16.23 11.40 0.32
n-Propylbenzene 19.06 16.41 -- 0.04
2-Chlorotoluene 19.34 16.42 11.57 0.04
1,3,5-Trimethylbenzene 19,47 16.90 -- 0.05
4-Chlorotoluene 19.50 16.72 12.08 0.06
tert-Butylbenzene 20.28 17.57 -- 0.14
1,2,4-Trimethylbenzene 20.34 17.70 -- 0.13
sec-Butylbenzene 20.79 18.09 -- 0.13
p-Isopropyltoluene 21.20 18.52 -- 0.12
1,3-Dichlorobenzene 21.22 18.14 13.16 0.12
1,4-Dichlorobenzene 21.55 18.39 13.27 0.03
n-Butylbenzene 22.22 19.49 -- 0.11
1,2-Dichlorobenzene 22.52 19.17 14.10 0.03
1,2-Dibromo-3-chloropropane 24.53 21.08 -- 0.26
1,2,4-Trichlorobenzene 26.55 23.08 -- 0.04
Hexachlorobutadiene 26.99 23.68 -- 0.11
Naphthalene 27.17 23.52 -- 0.04
1,2,3-Trichlorobenzene 27.78 24,18 -- 0.03
INTERNAL STANDARDS/SURROGATES
4-Bromofluorobenzene 18.63 15.71 11.22
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Method 8270 Practical Qhaﬁfi;ation Limits (POL)

For Semivolatile Qrganics*

Practical Quantitation LimijtsP

Ground Water Low Soil/Sediment?
Semivolatiles ug/L ug/Kg
Acenapthene 10 660
"Acenaphthylene 10 660
Acetophenone 10 ND
2-Acetylaminoflurene 20 ND
l-Acetyl-2-thiourea 1000 ND
2-Aminoanthraquinone 20 ND
Aminoazobenzene ~ 10 ND
4-Aminobiphenyl 20 ND
Anilazine 100 ND
o-Anisidine 10 ND
Anthracene 10 660
Aramite 20 ND
Azinphos-methyl 100 : ND
Barban 200 ND
Benz (a)anthrace 10 660
Benzo(b)fluoranthene 10 660
Benzo(k)fluoranthene 10 660
Benzoic acid 50 3300
Benzo(g,h,i)perylene 10 660
Benzo(a)pyrene 10 660
p-Benzoquinone 10 ND
Benzyl alcohol 20 1300
Bis(2-chloroethoxy) methane 10 667
Bis(2-chloroethyl) ether 10 660
Bis(2-chloroisopropyl) ether 10 660
4-bromophenyul phenyl ether 10 660
Bromoxynil 10 ND
Butyl benzyl phthalate 10 660
Captafol 20 ND
Captan 50 ND
Carbaryl 10 ND
Carbofuran 10 ND
Carbophenothion 10 ND
Chlorfenvinphos 20 ND
(Continued)

® PQLs listed for soil/sediment are based on wet weight. Normally data is
reported on a dry weight basis, therefore, PQLs will be higher based on the
% moisture in each sample. This is based on a 30-g sample and gel perme-
ation chromatography cleanup.

Sample PQLs are highly matrix-dependent. The PQLs listed herein are pro-
vided for guidance and may not always be achievable.

ND Not detemined.
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Method 8270 Practical Quantitation Limits (PQL)

‘ . ' t

For Semivolatile OrganicsA (Conﬁinued)

Practical Quantitation Limitsb

Ground Water Low Soil/Sediment?
Semivolatiles ug/L ug/Kg
4-Chloroaniline , 20 1300
Chlorobenzilate 10 ND
5-Chloro-2-methylaniline 10 ND
4-Chloro-3-methylphenol 20 1300
3-(Chloromethyl) pyridine hydro-
chloride 100 ND
2-Chloroanaphthalene 10 660
2-Chlorophenol 10 660
4-Chlorophenyl phenyl ether 10 660
Chrysene 10 660
Coumaphos 40 ND
p-Cresidine ~ 10 ND
Crotoxyphos 20 ND
2-Cyclohexyl-4,6-dinitrophenol 100 ND
Demeton-o 10 ND
Demeton-s 10 ND
Diallate (cis or trans) 10 ND
Diallate (trans or cis) 10 ND
2,4-Diaminotoluene 20 ND
Dibenz(a,j)acridine 10 ND
Dibenz(a,h)anthracene 10 660
Dibenzofuran 10 660
Dibenzo(a,e)pyrene 10 ND
Di-n-butvlphthalate 10 ND
Dichlone NA ND
1,2-Dichlorobenzene 10 660
1,3-Dichlorobenzene 10 660
1,4-Dichlorobenzidine 10 s 660
3,3'-Dichlorobenzidine 20 1300
2,4-Dichlorophenol 10 660
2,6-Dichlorophenol 10 ND
Dichlorovos 10 ND
Dicrotophos 10 ND
Diethylphthalate 10 660
Diethylstilbesterol 20 ND
Diethyl sulfate 100 ND
Dimethoate 20 ND
3,3’ -Dimethoxybenzidine 100 ND
Dimethylaminoazobenzene 10 ND
7,12-Dimethylbenz(a)anthracene 10 ND
3,3'-Dimethylbenzidine 10 ND
(Continued)

NA Not applicable.
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Method 8270 Practical Quantitation Limits (PQL)
EogqsemiVOLafile Organics® (Continued)

Practical Quantitation LimitsP

Ground Water Low Soil/Sediment?

Semivolatiles ug /L, ug/Kg
a,a-Dimethylphenethylamine ND ND
2,4-Dimethylphenol 10 660
Dimethyl phthalate 10 660
1,2-Dinitorbenzene 40 ND
1,3-Dinitrobenzene 20 ND
1l,4-Dinitrobenzene 40 ND
4,6-Dinitro-2-methylphenol 50 3300
2,4-Dinitrophenol N 50 3300
2,4-Dinitrotoluene 10 660
2,6-Dinitrotoluene 10 660
Dinocap 100 ND
Dinoseb *, 20 ND
5,5-Diphenylhydantoin 20 ND
Di-n-octyl phthalate 10 660
Disulfoton 10 ND
EPN 10 ND
Ethion 10 ND
Ethyl carbamate 50 ND
Bis(2-ethylhexyl)phthalate 10 660
Ethyl methanesulfonate 20 ND
Famphur 20 ND
Fensulfothion 40 ND
Fentbion 10 ND
Fluchloralin 20 ND
Fluoranthene 10 660
Fluorene 10 660
Hexachlorobenzene 10 : 660
Hexachlorobutadiene 10 660
Hexachlorocyclopentadiene 10 660
Hexachloroethane 10 660
Hexachlorophene 50 ND
Hexachloropropene 10 ND
Hexamethyl phosphoramide 20 ND
Hydroquinone ND ND
Indeno(l,2,3-cd)pyrene 10 ’ 660
Isodrin 20 ND
Isophorone 10 660
Isosafrole 10 ND
Kepone 20 ND
Leptophos 10 ND
Malathion 50 ND
Maleic anhydride NA ND
Mestranol 20 ND
Methapyrilene 100 ND

(Continued)
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Method 8270 Pfécticil anntitatioﬁ Limits (POL)

omtin,

U . .
For Semivolatile Organ;csA (Continued)

Practical Quantitation Limitsb

Ground Water Low Soil/Sediment?
Semivolatiles ug/L ug/Kg
Methoxychlor 10 ND
3-Methylcholanthrene - 10 ND
4,4'-Methylenebis(2-chloroaniline) NA ND
Methylmethanesulfonate 10 ND
2-Methylnaphthalene 10 660
Methyl parathion 10 ND
2-Methylphenol 10 660
3-Methylphenol 10 ND
4-Methylphenol 10 660
Mevinphos 10 ND
Mexacarbate 20 ND
Mirex > 10 ND
Monocrotophos 40 ND
Naled 20 ND
Naphthalene 10 660
1,4-Naphthoquinone 10 ND
1-Naphthylamine 10 ND
2-Naphthylamine 10 ND
Nicotine 20 ND
5-Nitroacenaphthene 10 ND
2-Nitroaniline 50 3300
3-Nitroaniline 50 3300
4-Nitroaniline 20 ND
5-Nitro-o-anisidine 10 ND
Nitrobenzene 10 660
4-Nitrobiphenyl 10 ND
Nitrofen 20 ND
2-Nitrophenol 10 660
4 -Nitrophenol 50 3300
5-Nitro-o-toluidine 10 ND
4-Nitroquinoline-l-oxide 40 ND
N-Nitrosodibutylamine 10 ND
N-Nitrosodiethylamine 20 ND
N-Nitrosodiphenylamine 10 660
N-Nitroso-di-n-propylamine 10 660
N-Nitrosopiperidine 20 ND
N-Nitrosopyrrolidine 40 ND
Octamethyl pyrophosphoramide 200 ND
4,4’ -Oxydianiline 20 ND
Parathion 10 ND
Pentachlorobenzene 10 ND
Pentachloronitrobenzene 20 ND
Pentachlorophenol 50 3300
Phenacetin 20 ND
(Continued)
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Method 8270 Ptggtiéél Quantitation Limits (PQL)

s

For Semivolatile Organics® (Concluded)

Practical Quantitation Limitsb

Ground Water Low Soil/Sediment?

Semivolatiles ug/L ug/Kg
Phenanthrene 10 660
Phenobarbital ' 10 ND
Phenol 10 660
1,4-Phenylenediamine 10 ND
Phorate 10 ND
Phosalone 100 ND
Phosmet 40 ND
Phosphamidon . 100 ND
Phthalic anhydride 100 ND
2-Picoline ND ND
Piperonyl sulfoxide ) 100 ND
Pronamide - : 10 ND
Propylthiouracil 100 ND
Pyrene : 10 660
Pyridine ND ND
Resorcinol 100 ND
Safrole 10 ND
Syrychnine » 40 ND
Sulfallate 10 ND
Terbufos 20 ND
1,2,4,5-Tetrachlorobenzene 10 ND
2,3,4,6-Tetrachlorophenol 10 ND
Tetrachlorvinphos 20 ND
Tetraethyl pyrophosphate <0 ND
Thionazine 20 ND
Thiophenol (Benzenethiol) 20 ND
Toluene diisocyanate 100 ND
o-Toluidine 10 ND
1,2,4-Trichlorobenzene 10 660
2,4,5-Trichlorophenol 10 660
2,4,6-Trichlorophenol 10 660
Trifluralin 10 ND
2,4,5-Trimethylaniline 10 ND
Trimethyl phosphate 10 ND
1,3,5-Trinitrobenzene 10 ND
Tris(2,3-dibromopropyl) phosphate 200 ND
Tri-p-tolyl phosphate(h) 10 ND
0,0,0-Triethylphosphorothioate NT ND
NT Not tested.
Other Matrices Factor!
Medium-level soil and sludges by sonicator 7.5
Non-water miscible waste 75

PQL = [PQL for Low Soil/Sediment (Table 2)] X [Factor].
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I

|
l
|
|
{
|
|
i
|
|
{
|
l

PV

( chrcmiunm :

P
¥
RS

KRN
]
FERIRNAR

—

r..

 a—— S AR

— — A S D G G I S Gae S S S— .
-—— e
a— — s

3

1

(
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02/07/92 11: -
04 . USAE WATERWAYS EXPERIMENT STA 212

" g.8. EPA & cL®

U
LABORATORY CONTROL SAMPLE

solid (mg/Xg)
found € timits IR

g

b aumt G— — — G

l

|

|

11

111

—-_—-
w—n wasn
§

yoRH VII - IN ' 2/8




uls

USRE WATERWAYS EXPERIMENT SR,

11:04

02/97,92

U-S. !PA - CLPY

STANDARD ADDITION RESULTS

Contract:

Ltab Nanme:

tah Code:

SAS No.:

“—— - — -———— — e s

SDG No.:

-

Concentration Units: ug/L

—— TN TS SN W b O D W VP v S —

S g S S S WU SHuEh S NS S

1787
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11:05

@2/87/92

USAE WATERWAYS EXPERIMENT S1F.

u.S. EPN = cwr

EPA SAMPLE MO.

ICP SERIAL DILUT

—

———

IONS

contzacts:

tab Nama: .

8AS No.:

case No.t B

.$§DG No.:?

Lab Codet

favel (low/med):

-—ﬂ‘

u_.-::ix (son/vlur) s

i
|
o
-

LA

TN

conoanttlcion tnits: ug/L

e e i S a————_—

lll""-lllll‘l‘l‘

1L

Inicial sanple
Rasult (1)

| 1 1 —" f1 vt

i e A O

t
‘|
l
%
%

4

il

selul

:,.

‘-l-l..l‘ll.ll'll.“ll‘lll‘
“l‘

i1

e ———

7787



a2/.a°.92 11:95 USHE WA | ERWHY EXFERIMENT SiH,

vld
U.8. XPA ~ CLP
0 \
ROLDIRG TIMES .
Labh Name: contract:
1ab Code! Casa NoO.:¢ SAS No.: 8DG ¥Mo.:

{ |
Mercury {Mexcury| | Cysnide (Cyanida|
EPA Date Frep |[Holding Prep |Rolding|
Sanple No.| Matrix [Recuived Date Tine Data Time

e e Ao S T P S e S P e G T A e e, Skl B it ol D S St Pt AR S

FORM X ~ IN /87




29792 T 11:80
UoHE WHIERWHTD CAFERINGEME 1M, uLo

U.8. EPA - CLP

) 11
(( INSTRUMENT DETECTION LIMITS (QUARTERLY)
N l1ab Namas Cantract:
fab Code: Case No.! SAS No.: sba No.:
‘ICP ID Numbax: B ' T pates ’ - " -

——————— ———ecuc——

rlane M'zn Number?

A ——

rurnace AA ID Number:

) { i i
| Wave- | { i1
{ length | Back~| CRDL | IDL | |
Analyte (nm) |groun % (ug/L) | (ug/sL) =H=
(Asnus_ } 206 (—t
mti.ngny_ ‘ % h: }___l
‘u' b °-- iy ) cesseem—— --l
Barium { \ 200 {1
parylilun 5 I
Cadnium__ — s i
au-uoniu.
Cobalrt___ %3" -
coppar - —_
Iron ___iﬁ: IR .
Lead | | | PR
Nagnasium| . \ [0 P
Manganase X —
l’lzrau'y___ *B_;_a__ -
rotasslum — 8800 |- -
:ﬂw““ 1 I—
. m ———————p—a ¥ S
Sodium ﬁ —_—
Thallivm }5‘ | .
Vanadium ——s ]
" e

Comments:

(
C- FORM XT ~ IH : 7/87

e o — S —




-~ e2-a7 : ;
792 11:06 USHE WHIERWHTD EAFERIrfENT D1H, Vir

U.8. EPA -~ CLF

12h
([ ICP INTERELEMENT CORRECTION FACTORS (QUARTERLY)

lab MNama: contract:
Iab Code:
ICP X0 Number:! Datas

A S P ————

A———————

Cage No.: 8AS No. DG No.t

S t———

|
| | Wava- Interelement Correction Factors fori
{

a
Analyte (nm) Al ca Pe Mg

Oge

i';i‘.
1]
|

g

Connents:

(
L PORM XII (PART 1) ~ IN /97




02/87/92

I8P IF!IR!LEHEﬂT

Lab Namesd ___

11:06

USAE WATERWAYS EXFENRIMEN] SIH.

v.8. EPA =

Lab Codes

«=- ~gep ID umber:

case No.3

cLe?

123
CORRECTION FACTORS (QUARTERLY)

contract?

SAS Na.i

patat

wvio

SDG No.:

S ———————

1
Analyts (nm)

1 vave- ||
angth

Interalenant caxraction Fa

————

ctors for:

ann—

{
|
|
|
!

3
X

ac—"

} e am—————

——

|
|
\
| -
I
|
\
e
|
|
i
]
1
|
|
|
|
|
|

yORM XIT (PART 2) = pe

2/%7

cnp— — -
mm————



92/07/92 11:96

USAE WATERWAYS EXPERIMENT STA. 019

U.8. EPA ~ CLP

il
(r ) ICP LINEAR RANGES (QUARTERLY)

Lab Rame: . contracet:

Y ————

1ah Code: Case No.!? SAS Na.: 8DG No.:s
ICP ID Numbaers Date:

T ———

T ———

Intag.
Time Concantxation
Analyte (Sec.) {ug/L)

;
i

-
lﬁ {
Frrrrraii =

3
-4
€

i NG, . P, G -

s

E

g
CCL

Cconmants:

LP PORM XIIX - IN 1/87




b Nama: contract: ___

WU(/‘Jd 1li9r LD WOT Tl Now 05 % et W et S8 St T 8
-y ee a4

18
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMDILE NO.

v w——

ap Code: Cane No.! S8AS No.: SDG No.:

Matrix: (solil/vatex)

———————m———

Labk Sample ID:

Sappla Qt(vol: - e g/mmy Tab File ID:

Lavel: (low/med) ____ ' Date Recaeived: :

3 Moisture: not dec._____ dec. Dare Extracted:
gxtraction: (SepF/Cont/Sona) - Dare Analyzed:

GPC Cleanup: (E/Ny___ pH: Dilueian Factor: _

¢

{

-

|
!
|
|
|
|
{
|

|
|
{
{
|
[
|
|
]
{
|
|
|
|
|
{
|
|
|
|
{
|
I
1
|
|
i

CAS NO. . COMPOUND (ug/L or ug/Kg

_ ) 1
108-95~2~==~—===Phenol {
111-44~4=———====his(2-Chloraathyl) ether I
95=57~8—===~=——==2=Chlorophenol |
1
l
|

5§41-73=1==~—====1,3~Dichlorcbenzcne
106-46-7--—---—-1,4-Diehleroh.nzono
100-§1~6~====~—-Banzyl alcohol
95—501x¢------‘1,Z-DlehIOtebenznna {
95-48-7——====——-2-Hathylphanol \
108-60-1—-'——‘~~b15(2-¢hloreiaapropyl)nth-r_l
106‘64-5—-‘--——~4~H¢thylphlnol {
621‘64-7-—----~~N—Nitroso-dl-n-pzopylaninn__|

|

|

|

67—7z-1—-—-—-~—~chlchlnrocehano
98~98~3=———====Nitrohanzana
28=59-1=-—~=====Igophoraons
88-75-3-=-——~==~2-Nitrophanol {
105-61-9—-—---—«2,4-Dinothylpﬁinol A
65-88-0—~~———~~Banzoic acld - l
111-91-1-~*‘---”hll(2-Chlo:OQQonyS-nthanc__l
120-63-2----——-~3,I-Dichlorophanol :

{
130-;3-1—----—--1,2,4-Trichlorob-n:ont |
91-30—3-—--—---»Naphthul‘no {
106-47-8-=~-—===4~Chloroaniline |
31-63-;-—----—--chachloruhntadlcnc |

1
|
{

5,-50-7--------—d-chloro-a-ochylphonol
91-51-5--_-—-—a-z—ncthy&n-phehalcna —
17-‘1-4-—---a-w-ﬂexachlorocyclopcntadicne___
,5-,5-‘----_--m-z,4,5-Tricnloroph¢nol |
91_53.7-_-—---a-z-chlotonapthalena l
33-14-4-----——n-z-uitroanilln. |
131-11-3-—--—-u—01ucthy\phchalntc :

{

(

208~96-8=—==>—" -Acanaphthylono .
60‘_20_;_-----«-2,d-bini:rotolucn- e

.

FORM I S5vV-1 1/87 Rov.




11:07 - UJSRE - WRLERKWHYD EXFERITENT DiH. " V-74

1c EPA SANPLE NO,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name! Contract: — |(’

Lab Coda: Cace No.: SAS No.: SDG Nu.:
A__w'w_fgcrigi"(soiljuatnr)______ ’ Lab Sample ID:

Sample wt/vol: —_ (g/mL) ____ Lab File XD:

Level: (lov/med) Pate Received:

3 Moisture: not dec.____  dec. Data Cxtracted:

Extraction: (SepF/Cont/Sonc) Oate Analyzed:

GPC Cleanup: (Y/R) - pll: Pilution Factor:

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) Q

99-Q9w2==wamma—-J-Nitroaniline
83-323=9=wmuce—-—-Acenaphthene

$1=20-5«=w——~-==2,4~Dinitrophencl
100=02=7wmna==ma-g-Nitrophanol .

|

|

|

l

| 132-€4-9~~————~=Dibenzofuran

| 121-14~2=mwene==3 4-Dinitrotcluens
| 04-66-2~——mmmnen bDiethylphthalate

| 7008~73-3——=~——-4-Chlovophenyl-phenylether

| 86-723~7==w——==——Fluorene —
| 100-01~6-~—~==~-4-Nitroaniline

| 834~852~)lm=maccand, §~Dinitro-2-nathylphenol

| 86-30-§—~~=~=~==N=Nitrosodiphanylamine (1)
| 101-55-3~=an~=e={=Bromophanyl-phenylather
| 118=74=]--—~—--Hexachlorobenzene

{ 87-86~8——~~~=~=aPentachlordphencl

| 85-01-8~~~======Pheananthrenae

{ 120-12-7--————-~Anthracane

| 84-74-2~—====~==Di-n-butylphthalate
{

|

|

|

|

(

|

|

|

|

{

{

|

1

|

{

»
]
]

f
{

__-_-________-____________________
1 i

306~44~0==w-~—--Fluoranthens
129-00-0=ww=w-==Pyrene
85-68~7~=~--~--——Butylbanzylphthalate
91«94~} ~mm—m===el Jt=Dichlorobenzidina
LT 1 1o Rettnadaied ~==Benzo (a)anthracane
218-01~9=-——-—-——Chrysenc

117-8l=7——wmm——— bis(2-Ethylhuxyl)phthalate ]
117-84=Qr—m——" ~«pi-n-octylptithalata
20599 e ~enane==fanza(b) fluorantheny
20708 =9>———====penzo (k) fluvzanthenu
S0=32-fomm—— e Benxo (a) pyrene
193~39=beem=——-=Indeno(l,2,3-cd)pyrenc_
89-70~)«w=wm====DiBanz (a,h)anthracenc
19)=tdwl——cnmm——- penzo (g, h, i) petyluag

H
A

S pene ¢ S—— S — Y ——" —

— o W S B U D Gy s TEE T A A A A L T — A . o . S ——— ———— —— —

i

- . P M . — —— . — i S S W — —, T ol i Mt i | — —— —— — . wr — ——

17 = Cannot be separatcd rrom Diphenylamina

FORM I SV-2 1/B7 Rev,
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VLr e

1liy2 UOME WM CRWr D Y N Y e

2¢C

WATER SEMIVOLATILE SURROGATE RECOVERY

i
!
I
I
I
l
|
|
|
I
|
{
!
|
!
{
|
I
|
|
|
i
|
|
|
|
!
{
|
I

Name: Contract:
Code: Case No.: " 8AS No.: SDG No. :
i EFA | 81 | 82 | 83 | S& | 85 | 86 |OTHER [TOT|
{ SAMPLE NO. | (NBZ)#|(FBP)#| (TPH) #| (PHL)#| (2FP)#]| (TBP) #| | OUT|
l-n | " l ' I__ |
01| | ! | | { | | |
F] [ i ( { l { ] |
03| | | | { ( | | I
04| | | | I I i i !
05 [ | [ { | | i {
06| m e e | -] | | | | { |
07| { | | | I | | {
08]. I { | | | | | |
09| ) ! | | | | | | ‘
10| | { | | | | | |
11| | | i | | | | |
12| | | | | | | | |
13| | | | | } | I l
14| i | | | | | I
13| | | | | | | | l
16| l { { | | { { {
17| I | | | I | I |
18| _ .. { { | I | [ | |
19| | I ( l | | i {
20{ | | | | | i | |
211 | | | | { | I |
221 1 | | I | | | |
23] | | | | [ { l |
24| | | | | | ] | |
25| {. | 1 l: | | | |
26| | | | | l I [ |
27| | |- | l ! | ! |
28| l | [ | | | | T
29| | | | | | { | |
30| [ | [ I i i ! f
QC LIMITS

81 (NBZ) = Nitrobenzene-d5s (35-114)

‘S2 (FBP) = 2-Fluorobiphenyl (43-116)

'S3 (TPH) = Terphenyl-di4 - (33-141)

sS4 (PHL) ~ Phenol-dé (10 -94)

S5 (2FP) = 2-Fluorophenol (21-)00)

§6 (TBP) = 2,4,6-Tribromophenol (10-123)

§ column to be used to flag recovery values

= valuaes outside of contract required QC limits

D Surrogates diluted ocut

of

FORM I SV-l

LS

1787 PRev.



e2-a7,92 11:10 USRE WHIERWAYS EXFERIMEN e DIH. -~ S
2D
SO0IL SEMIVOLATILE SURROGATE RECOVERY
» Name: Contract:

lab Code: Case No.: SAS No.: SDG No.:
Level: (low/med)

| EFA s3] S2 | 83 | 34 [ 35 [ 86 [OTHER [TOT|

| SAMPLE NO. |( i jouT|

|
0l

-

NBZ) #( (FBP) #| (TPH) #| (PHL) #| (2FFP) #| (TBP) #

l . l - '

021

031

04|

0s|

06|

071

08|

09|

10]

11|

12|

13}

14

15|

16|

17|

181

19]

20

S S SN G iR S SEED e e R S MR G I e . GSE S WS Gy —

21|

22]

23}

24

25|

26

27|

28|

29|

30|

|
I
|
l
|
|
I
|
I
I
|
I
!
|
I
I
|
{
{
I
[
|
|
[
|
|
|
|
}
|
[
!
|

— . G A A SN G S S D SV T ST — — G T S T G —— . —t—— . FT— F— . - S—
— D T S S—— S G S G CEED G— —————— G T S————. T — —— ——— — —— —. t——

— G G ML G e S GEES GNP ML G S S S — A S TP (e — — — — — — Y— — —" G — Gm—

’
—— o — . — T —— — Gu— P, A — . UL WD S —— MM D N Sa SET. — —— S—— — -

l
|
|
|
!
|
!
|
!
|
|
[
!
I
|
l
I
{
|
!
{
|
|
!
|
|
|
|
|
l

D e i SA G SMEL AN W S A AL GETR SR S G Sl S —— — D . W . S—— — — — —

s1
82
s3
5S4
S3
-1

(NB2)
(FBP)
(TPH)
(PHL)
(2re)
(TBP)

§ Column
* Values

Nitrobenzene-d5s
2-Fluorebiphenyl
Terphenyl~dl4
Phenol-aé
2-Fluorouphenaol
2,4,6-Tribromophenocl

QC LIMITS
(23-120)
(30-115)
(18-137)
(24-113)
(25-121)
(19-122)

e be used to flag recevery values
outside of contract required QC limits
D Surrogates diluted out

FORM II SV-2

1/87 Rev.



- ' B2/a7/92 11:11 USHE WH I ENMWHYS BEXPFEERLIIENT 21, St

ac
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: contract:
Y 4 -

~w—-—=Matrix Spike - EPA Sample No.:

!
i

! | SPIKE | SAMPLE | MS I MS | QC
| | ADDED |CONCENTRATION|CONCENTRATION| % | LIMITS
: COMPOUND } (ug/L) | (ug/L) | (ug/L) { REC §| NEC.
TSR S0 S S T R R 8 T O T W S0 S o s e et e | e o it o e l l - o | - ' ==maas
| Phenol l [ [ _| |12- 8¢
| 2-Chlorophencl | | | | |27=-123
| 1,4-Dichlorobenzene | | | | 136~ 97
{ N-Nitrogo-di-n-prop.(l)| | | 1 [41-11¢
! 1,2,4~-Trichlorcbenzene_| | [ | {39~ 98
| 4-Chloro-3-methylphenol| | | | 123~ 97
| Acenaphthaenae i | | | j46=11¢8
| 4-Nitrophenol | i | | _110- 8c
| 2,4~Dinitrotoluene | | | | |24= 9¢
| Pentachlorophenol | { i | | 9=i07
| Pyrene | i | ( j26=-12"
I [ | 1 | |
| [ SPIKE | MSD [ MSD | i
i | ADDED | CONCENTRATION| % T | QC LIMITS
| COMPOUND I (ug/L) | (ug/L) | REC #| RPD #| RPD | REC.
I I l -n_......s..--.-----' LT 1) l - . l S I I l [ 1T ¥
| Phenol | | | | | 42 |12~ 8¢
| 2=Chlorophenol | A | | | 40 (|27-12.
| 1,4-Dichlorobenzena l | | Il | 28 |36~ 9
{ N=Nitroso-di-n-prop.(1)| | L | | | 38 |41-1)¢
| 1,2,4-Trichlorobenzene_| | [ { | 28 |39- 9!
| 4=-Chloro~-3-methylphenol| | | | | 42 |23- 9
| Acenaphthene | : | | | { 31 |4&~1l!
| 4-Nitrophenol_ | | | | | 50 |10~ 8«
| 2,4-Dinitrotoluene | | | | | 38 ]24- 9
| Pentachlorophencl | | i | | %0 | 9-10
| Pyrene : .i : : = ‘ 31 |2e-12
| .

I

(1) N-Nitroso-di-n-propylamine

2 column to be used to flag recovery and RPD values with an asterisk
s« Yalues outside of QC limits

RPD: out of _ outside limits

spike Recovery: ___ _ out of outside limits

COMMENTS : e IR |
/ : . . e et o e e

FORM III §5v-1 1/87 Rov




B2racr3e ii-11 UDHE WHIERWHTYD AN KT w e ———

3D '
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
-Lab Name: Contract:
Lab cCode: Case No.: SAS No.: SDG No.:
Matrix Splke - EPA Sample No.: Level: (low/med)
SPIKE SAMPT.F. MS MS Qc.
c ADDED CONCENTRATION |CONCENTRATION % LIMITS
OMPOUND (ug/Kqg) (ug/Xg) (ug/Kg REC| REC
Phanol 26~ 90
2=-Chlorophenol _ 25-102
1,4-Dichlorobenznene C— 28-104
N-Nitroso-dl-n-prop. (1) 41-126€
1,2,4-Trichlorobenzena R 38-107
4—Chloro-3-methylphenol - 26-103
Acenaphthana ) 31-137
4-Nitrophanol —_— 11-114
2,4-Dinitrotoluana . 28~ 89
Pentachlorophenotl _ 17-109
Pyrena - 35-142
SPIKE MS8D MS8D
) ADDED CONCENTRATION | % L QC LIMITS
COMPOUND (ug/Kq) (ug/Kg) REC #| RPD # RPD REC.
T A L e I
Pheno] ) . . 35 26~ 90
2-Chlorophenol I 50 25-102
1,4-Dichlcrobenzonc a7 28-104
N-Nitroso-di-n-prop. (1) 38 41-126
1,2,4-Trichlorcbenzene_ 23 38-107
—Ch10r0-3-methylphunol a3 26-101
Acenaphthene 19 31-137
4-Nitrophenol S0 11-114
2,4~Dinitrotoluena _ 17 28~ 89
pPentachlorophenocl 47 17-109
Pyrene_ 36 35-142

(1) N=Nitroso-di-n-propylamine
# Column to be used to flag recovery and RPD values with an asterisk

+ Values outcide of QC linmits

RPD: out of_________outside limits
Spike Recovery: “out of outsida limite

Comments:

FORM III SV=2 8/87 Rec.




Yrsse it SN G VS U R VA T § wd fed W Gms v e h e -

4B
. SEMIVOLATIILE METHOD BLANK SUMMARY

L Name: Contract:
” Lab Code: Case No.: SAS No.: __ = SCG Mo.:
L Lab File ID: : - Lab Sample ID:
Date Extracted: ‘ Extraction: (3epF/Cont/Sonc)
Date Analyzed: Time Analyzed:
Matrix: (soil/water) Levael: (low/med)

Instrument ID:

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

| EPA | TAB
| SAMPLE NO. | SAMPLE ID
. | o 2 S T G 2 1 S S ‘ —=mm -
0l] |
02 |
03} |
04| |
05{ |
06| |
07| |
| 08| |
r 091 ;
. 10}
L 11| |
12 |
131 {
16| l
|
[
|
|
I
I
|
|
|
|
|
|
|
!

DATE
ANALYZED

LAB
FILE ID

— w— a—

17|
18|
191
20]
21}
221
23]
24|
25|
26|
27]
28|
29|
30

n
|
:
|
|
|
|
1
|
s
l
|
|
|
|
g
i
|
|
|
)
|
|
l
1
1
u
a
|
|
|

. —— e S S S G — T — T — S S S Sy S S S—— —— S C— — T— —

WYMENTS :

/_ " 'page of

S— s

FORM IV SV ' 1/87




N

5B
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION -~ DECAFLUOROTRIPHENYLPHOSPHINE (DFIPP)

Lab Name: contract:

Lab Code: Case No.: SAS No.: S0G No.: .
Lab File ID: DFTPP Injection Date:
Instrument ID: DFTPP Injection Time: —
{ I | % RELATIV
| m/a | JON ABUNDANCE CRITERIA | ABUNDANC
| m] o 2 T - = | z3- -1
| S5Y | 30.0 - 60.0% of mass 198 |

| 68 | Less than 2.0% of mass 69 | (

| 69 | Mass 69 relative abundance |

{ 70 | Lass than 2.0% of mass 69 { (

| 127 | 40.0 - 60.0% of mass 198 {

| 197 (| Leses than 1.0% of mass 198 l

| 198 | Basae Peak, l100% relative abundance l

| 199 | 5.0 to 9.0% of mass 198 ( -
| 275 | 10.0 - 30.0% of mass 198 A -
| 385 | Greatar than 1.00% of mass 1958 | o
| 441 | Present, but less than mass 443 {

| 442 | Greater than 40.0% of mass 198 |

| 443 | 17.0 — 23.0% of mass 442 | (

I |

1-Value 1s § mass 69 ) 2-Value {s % mass 442

THIS TUNE APPLIES -TO THE rFOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARI

| EPX
| SAMPLE NO.
l

" o

01|
02|
03]
04|
os|
06|
07
08|
09|
10|
11
12}
13
14|
15|
16|
17|
18§
19].
20}
21|
22
Page _ of __

LAB 0 LAB
SAMPLE ILD | FILE ID

DATE TIME
ANALYZED | ANALYZED

e 428 ns-lu.aczun--uv- SERENEEITCMMES | SIS ITTT NS W

L}

ammanma 90

] I
I I
I I
| |
! [
| !
| |
| I
| I
| |
[ I
I e I
I |
| I
| I
[ |
I |
! |
| f
I !
: |
| i
-l |
! |

— . — P D f— D - S—— f—— — A— S f— Y—— —— A W G wm—
- — G — — A SN G I G —— S S G — — . G G —

FORM V SV 1/87



6B
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA

“.3ab Name: Contract:

‘[a Code: Case No.: SAS No.: SDG No.:

Instrument ID: Calibration Date(s):

" Min RRF for SPCC(#) = 0.050 “ Max ARSD for CCC(*) = 30.0%

{LAB FILE ID: RRF20 = RRF50 =
{RRF80 = RRF120= RRF160=

|

1 ]

{ COMPOUND |RRF20
!

L]

|
RRFSO |RRF80 |RRF120|RRF160
~| I

0w
o |-

{ Phenol *

{bis(2-Chlorocethyl)ether

I

|
|2=Chlorophencl |
{1,3~Dichlaorobenzene
11,4~Dichlorobenzene
| Benzyl alcochol
|1,2-Dichlorobanzene
{2=-Methylphenol
|bis(2~Chloroisopropyl)ether

NRREEN

{4-Methylphenol

{Hexachloroethane

I?itrobanznnc
" 'Y aphorone

|N=Nitroso—di-n-propylamine_

|

|

I

|

|

|

|

l

|

o "Nitxophanol

|2,4-Dimethylphencl [

|Benzoic acid i

{bis(2-Chloroethoxy)methane_|
{2,4-Dichlorophenol -

{1,2,4~Trichlorobenzena |

{Naphthalene |

j{4=Chloroaniline |

{Hexachlorobutadiene *

{4-Chloro~3~-methylphenol *

|

'

-

|

|

|

I

|

I

|

*

i

'

!

l
*
#
*
*

T . o

|
{
;
3
|

$
H
I

H
i

———— T P A fmm eGP Em G Yhi YA G S D D A G G CHID SR G WG ST S GH e CUN G STy SHMD SN A d— — . S G— — . — —

{2-Mathylnaphthalene
{Hexachlorocyclopentadiene
12,4,6-Trichlorophencl
{2,4,5-Trichlorophenocl
{2-Chloronaphthalene
{2-Nitroaniline
{Dimethylphthalate
{Acenaphthylene
12.6=-Dinitrotuluane
{3-Nitrocaniline
‘lhcenaphthene
{2,4~Dinitrophenocl
‘;=-N1trophanol

e —

{
1

— Smms o i G cm dtven S GEED S L S G S
I3

[

— g Bl e e e e e . — ) P o s o

|

I
I
I
I
] |
! [
| (
I |
I l
| !
! |
| |
I |
| !
i I
| |
| |
| |
| I
| I
| |
! I
| |
{ !
! I
| |
I |
{ |
[ |
| l
| {
I I
| [
| |
| |
| |
| l
| |
I |

——

FORM VI SV-1 1/87 Rev.
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6C
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA

" Nama: Contract:

3’ Code: " Casa No.: ' SAS No.: SDG No.:

strument ID: Calibration Date(s):

win RRF for SPCC(#) = 0.050 | Max tRSD for CCC(*) = 30.0%
}IXE FILE ID: RRF20 = RRF50 = |
[RRFBO = RRF120= RRF160= |

] |

) | { | [ | [ | &

{ COMPOUND |RRF20 |RRFSO |RRF80 |RRF120|RRF160| RRF { RSD
‘:::z a0 ot .2 SN SRR I T | Eo=ssmme ! T | S | mem——— ] =AW —— ] ==amwmwmwm l "R
{Dibenzofuran | | ! {
]2,4~Dinitrotoluena

{piethylphthalate

| 4-Chlorophanyl-phenylethex

{ Fluorene

j4-Nitroanilinas
| 4,6=-Dinitro-2~-methylphenol
|N=-Nitrosodiphenylamine (1) _
| 4-Bromophenyl-phenylather
{Hexachlorobenzene
| Pentachlorophenol
Meananthrene
|"ficthracene
. 9f -n-butylphthalate
Qoranthene
A cyrene
|Butylbenzylphthalate
{3,3'=Dichlorobenzidine
| Benzo(a) anthracene
{Chrysene
lbis(z-Etﬁylﬁaxyl)phtnalata‘
|Di~-n-octylphthalate
|Benzo(b) flucranthena
|Benzo (k) fluoranthena
| Benzo (a)pyrene
[ Indeno(1,2,3~cd)pyrene
| Dibenz (a,h)anthracene
‘}Benzo(g.,h, i)pexylene
' - = - e 1 1 mEma: - SULA 2
|Nitrobenzene—dS |
[2-Fluorebiphenyl {
| Terphenyl-dl4 |
| Phenol~dé6 :
|
|

o o oo e o o ——

.—-——.———-—-————.—-———————.-————--——————
— > P W G T i Y S S S GO N S P S S SN iy S— P S Chats GTCs SN, e e

I
|
!
I
|
l
|
|
|
|
I
|
{
|
|
i
|
|
|
I
i
|
|
|
!
|
l

|2-Fluorophenol
12,4,6-Tribromophenol

!
|
{
|
|
{
I
{
|
|
|
|
{
|
)
|
|
|
l
|
e 1.
1
{
|
!
|
|
|
|
|
|
|
!
A

'-_‘

(, Cannot be separated from Diphenylamine
f

¢
C

FORM VI SV-2 1/87 R




7B
SEMIVOLATILE CONTINUING CALIBRATION CHECK

Lab Name: Contrxact:

'  L¥ code:  Case No.: SAS No.: SDG No.:

A ————

Instxument ID: Calibration Datae: Time:

Lab File ID: Init, Calib. Date(s):

Min RRFS0 for SPCC(#) = 0.050 Max %D for CCC(*) =

l ' b |
[ COMPOUND { RRF |RRFS0 | %D
|

R = mowsx | G- l P wren ax 2

[ | *

| Phenol -
|bis (2-Chlorecethyl)ether |
{2-Chlorophenol |
l
w

{1,3-Dichlerobenzcne
|1,4-Dichlorobenzane

-

| Benzyl alcochel |
{1,2-Dichlorobenzene |
| 2-Methylphenol |
{bis (2~Chlorvoiscpropyl)ether|
{
$

| 4=Methylphenol
|N-Nitroso-di~n~propylamine_
| Hexachlorocethane
|Nitrobenzene

|

|

| Isophorone {

(:f' |2-Nitrophenol 5 *

|2,4-Dimethylphenocl {
| Benzoic acid {
|bis(2-Chlozoethoxy)mathane |
|2,4~Dichlorophenol *
{1,2,4-Trichlorobenzena 1
1
|
*

|Naphthalene
| 4-Chloroaniline

| Hexachlorobutadiense
|4-chloro-3‘methy1ph.nal »
{ 2=-Methylnaphthalens !
|Haxachlorocyclopentadicno_'i
|2,4,6-Trichloraphcnol »
|2,4,5-Tr1chlarophenal |
|2»Chloronaphtha1cne |
. j2-Nitroaniline [
{Dimethylphthalate |
|Acenaphthylens {
[
|
*
1
)
|

-

|2,6-Dinitrotoluena
{3~Nitroaniline
| Acenaphthene
|2,4-Dinitrophenal
| 4-Nitrophanol

{
|
|
| {
| |
| |
|
{ {
| i
| |
{ |
{ |
| ¢
| |
{ |
| {
| *
| |
( [
| |
| *
| {
| {
! [
J *
| *
| |
| 3
{ ®
{ |
| |
{ |
| |
{ {
{ |
| |
l R
| (]
| _t
{ |

FORM VII svV-1




7C
SEMIVOLATILE CONTINUING CALIBRATION CHECK

Labh Name: Contract:
[ 4

( 1b Code: Case No.: " SAS No.: SDG Mo.:

Instrument ID: Calibration Date: Tine:

tab File ID: Init. Calib. Data(s):

Min RRFS50 for SPCC(#) = 0.050 . Max tD for CCC(*) = 25.(

| b | !
| COMPOUND | RRF |RRF50 | %D
l t.ﬂ==l-u-8ll==w'¢--s--.---—= ' T AR IS l e R l MO WMITEIN
|Dibenzofuran ) | | 1
|2,4-Dinitrotoluene [
|piethylphthalate (
|4-cn1orcphenyl-phenylethe:_f
{ Fluorena |
| 4=Nitroaniline {
|4,G-Dinicfo-z-mechylphenol_l
{N-Nitzosediphenylamine (1)_»*
|4-aromophenyl—phenylathur__(
iHexachlorobaenzene {
[
|
|
|
-
|
i
|

|
I
{
!
|
|
|
l
*

-

| Pentachlorophenol
{ Phenanthrene
| Anthracene
{Di-n=-butylphthalate
‘f {Flucranthene
| Pyrene
j Butylbenzylphthalate
13,3'-Dichlorcbenzidine
| Benzo (a) anthracene {
| Chrysenae |
|bis(Z*Ethylhaxyl)pnthulgce_l
| Di-n-octylphthalate ; *
| Benzo(b) fluoranthene . |
| Benzo (k) fluoranthene |
w
l
|
|

| Ben2o{a) pyranms
|Indeno(1,2,3~cd)pyrcne
|Dibcnz(a,h)anthracene
|Benzo(q,h,i)p.ry1enc \

I RS SN 28 A smm ma T W -3 1 $-1 + % ¢+ § & 1 1 J
|Nitrobenzene~dS |
| 2-Fluorobiphenyl |
lTerphcnyl—d14 |
| Phenol-dé :

{
|

[
l
|
|
|
!
|
|
I
|
!
|
|
|
l
I
I
|
-l
|
|
[
|
N
|
|

|
l
|
i
( |
| |
|
| |
| |
l .
| |
| t
| |
| *
| [
| |
| |
{ |
| |
=l {
. ‘ . *
{ |
{ I
=\ *
{ |
{ |
{ {

|2-F1uoroph-nol
|2,4,6-Tribromophanol

(1) Cannot be separated from piphenylaminae

I
|
!
|
|
|
l
|

— D . G G S —
——— p— — — — —

FORM VII SV-2 1/87 |
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8R
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

[}

_ Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Lab File ID (Standard): .' Date Analyzed:
Instrument ID: ' Time Analyzed:
[ IS1(DCB) ‘ [ IS2 (NBT) | IS3(ANT) |. T
I AREA #] RT | AREA #[ RT AREA #| RT |

l TS e v o e D B S S 2K l S W W I T 2 T S I [T L T3

| I l I

' T 20 vt 20 o l T I I 2 0 1B NN 28 A8 W 55 ‘ -

T T S 40 R e Ay ‘ W RN

12 HOUR STD|
- l -

UPPER LIMIT|

=|

LOWER LIMIT|

EPA SAMPLE
No.

— S i R i G G THED GUE N G = —

o
[

e

|

I
[
|
!
I
!
[
|
{
!
|
|
|
-1
{

[

. SRS e GO SED AL IR sl Sum G D HS G G WD G CEER- S S G S A S GG SE—
i
[

. — — — — T T - — — U W G TN VM G C— S R — — Y. M. d— —

NOHERPHMENHE 00000000
FOVOUOAMSUNHOOVDNANEWUN

. i e G — — D G T G Gl S G i . et S S S S S G
S —— —— . S — . Gt S— — G GHE SrG WD GNP W . - — —

22|

IS1 (DCB) = 1,4-Dichleorobenzene-d4 UPPER LIMIT = + 100%
IS2 (NPT) = Naphthalene-d8 of internal standard area.
IS3 (ANT) = Acenaphthene-dl0 IOWER LIMIT = - 50%

of internal standard area.

4 Column used to flag internal standard area values with an asterisk

,{ page __ of ___

FORM VIII SV-1 1/87 Rev
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- Page _  of

8cC
SEMIVOLATILE INTERNAL STANDARD ARFA SUMMARY

LQP Nane: Contract:
.tﬁ.i: Code: Case No.: SAS No.: SDG No.:
Lab File ID (Standard): ' Date Analyzed:
Instrument ID: ‘ Time Analyzed:
( I 184 (PAN) | . | ISB(CRY) | 156 (PRY) | |
I | AREA ¢| RT | AREA #| RT AREA 4| RT |

|=--¢u----n-'-_-sa--=;|-::aanl- |

| 12 HOUR STD| | | {

-u---l.-----'

|--h-uunuuul-mza--s::-l.un-za'---nn-nnslunnua. -aznu-.--‘==-u-a|

| UPPER LIMITI’ | | ! | |

{
|
- |
i
{
| mamm=- mmmn | s ] as | - |--u---.|---:--|
| LOWER LIHIT] | | | | | |
'.—n--.-.- ‘ e |- ] :§|-- | ‘a |
| EPA SAMPLE | | | | | | |
| NO. |- | | | | | |
| - l - | | T | memnss | s mwenme | - imismEe l
o1 | { | { { ! !
02| | { { | | | |
03| ( { { | | { |
04} | ! { | | | |
05] | | | | | | |
06| | | | | | | |
07| I | | | | | |
08| | | | | | | |
09| ] ! | ] A | |
10| | | | I | | |
11} | | | | | | |
12| - 1 [ | ! | | !
13| | I—— n | | c
14| { I | i { | |
15| [ { { . | | |
16| | { { . { | |
17| | | { | . | |
18| | ! | | I [ |
191 { | ! A 1 | 2
20| | — I | |
21/ l | | Zi_ | r [
22| | | | - | | |
IS4 (PHN) = Ihenanthrene-dl0 UPPER LIMIT « + 100%
ISS (CRY) = Chryseane-dl2 of internal standard area.
IS6 (PRY) = Perylane-d12 LOWER LIMIT = - 50%

of internal standard area.

# Column used to (lag internal standard area values with an asterisk

FORM VIII SV-2 1/87 Re
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-V

SEMIVOLATILE oaaan:ég ANALYSIS DATA SHEET EPA SAMPLE No.
TENTATIVELY IDENTIFIED COMPOQUNDS I . |
iny Name: Contract: E % :
l: -~ Code: Case No.: SAS No.: SDG No.:
TMatriX: (soil/water) = Lab Sample ID:
Sample wt/vol: — f(a/mL)__ Lab Fila ID:
Level: (lew/med) _ Date Received:
% Moisture: not dec.__ dec. Date Extracted:
xtraction: (SepF/Cont/Sonc) - Date Analyzed:
3FC Cleanup: (Y/N)__ pH: Dilution Factor:

Yumpber TICs found:

CONCENTRATION UNTTS:
—_— (ug/L or ug/Kq)

CAS NUMBER

|
COMPOUND NAME RT EST. CONC. | Q

------uun-u--l LU LT T

|
|
| = -
|
|

]
1
t
]
1
s

|
|
I
I {
l
l
I

aror Eu—————_ s s -

20,

21.

22.°

2.

24.

25,

26.

27.

| A -

l J.

¥ ~o.

. S — A G, WS Gt shemn S G CIUN, Pe— . . S w———a " — S G, GOED SIS IS S G S S TS T e

|
I
iad|
[
[
f
|
|
I
{
|
|
|
|
|
|
|
’ ]
I
|
{
{
|
|
[
|
|
|
|
|
!
|
|
!

l
|
| ]
|
i .
| |
I |
| !
| |
| (
f |
| !
{ |
D
| l
| i
(. 1
| !
| |
- !
! |
| |
I |
l l
| |
| I
-1 {
l I
I !
l !

FORM I SV-TIC 1/87 Rav.



ab Name!
ab Codas
__ _Matrix: (soil/water)

Sampla wC/vol:

Level:

¥ Molsture: nat dea._

Columns (pack/cap) ___

Cha? I 7 e e ¥

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract:

Pen W T K hend N P v Bt W e v - e

EPA SANPLE NO,.

Case No.:

— flg/an)_
(low/med)

CONCENTRATION UNITS:
(ug/L or ug/Kq)

CAS NO. COMPOUND

8AS No.: ___
Lab Sawmple 1D:
Lab rile ID:
— Date Received:
Date Analyzed:
Dilution Pacter:

SDG No.:

7487 =3 ~wwe=====Chloronathane

74-81-9-~—mree==Bromomethane

75-02=4==w======Vinyl Chloride

7%-00-}-~~=====<Chlorcathanas

75-09=2=~=======Mathylene Chloride

67-64~1~~==r~~~-Acetons

978-185~Q~—~=-==a=Carbaon Bisulfide

75=35 =4 w===eu—==},1-Oichloreethens

785=3i~)r=wmwes==],l~Dichloraathane

540+58-0~~~~====1,2~Dichloroethena (total)}

67166~ wnwmememaChlorafornm

107=06=2========], 2-Dichloroethans

78-93~3-=~=me-=a-Butanene

T1-Smfmmmnmna==], 1, ivTrichloroathane

86~2)~§m=mmm—umeCarhon Tetrachloride

108-05-4~—~~==~~=-Vinyl Acetate_ .

i

78-27 -4 ———===~~Bronodichloromathana

7¢~87=5=~-—-====1,2-Dichloroprdpane

10081 01 =S~———~=gis~-1,3-Dichloropropens

7901~~~ ===uw==Trichlaroathana

124~48~1=vw~ww--Dibroncchloronathana

79=00~§~=====w—=1,1,2=-Trichlorcethane

71-43~l=mmma===cjgnzene

10061~02~6—~~==-trangd-1,1-Dichloroprepene

75-3fm2mm—r—en=aBrone fOXYM

108-10~1==w—====i-Nathyl-2-Pentanona

$91=-78-§-=—~=-=-~2-Hexanone

127»18~¢~—======Tetrachlorcethene

TJ9=34=bmmmmwum=n] 1,2,2-Tutrachloroathana
108~88~3~——====-Toluene

10890 =T ————===- -~Chlorohenzene

100-41~4 =~ ~~=—=Ethylbenzane

100=4 2 ~8-—mmo— -sgtyrana

1330+20=7==~v===Xylene {total)

i — —— — ——— fo G —— G S S=at A — — —

TP GED ENV YED SN WD YD N — A ———— " . Sm—"——

FORM I VOA

|
|
|
]
|
l
|
{
[
|
|
|
I
|
|
|
|
|
{
|
|
|
|
|
|
|
|
|
|
|
|
|
t
{
1
|

1/87 Rev.
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~™H Name:

tgp Code; - Case No.: SAS No.:
Matrix: (soil/water)

Sample wt/vol:

Column: (pack/cap)

r
..-—-.———-s-—————————-———.——‘——-———--.
~
o
*

<%

Ve/avs oL = 1110

1E

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTTFIED COMPQUNDS

Contract:

LIOEL VY bl VWS 30wl el W Gmd NG T Nemt ¥ ¢

-y e

EPA SAMPLE NO.

—_ (g/mL)____
Level: (low/med)

T Moisture: not dec.

SDGC No.:

Labh Sample ID:

Lab File ID:

Date Racaived:

Date Analyzed:

pDilution Factor:

CONCENTRATION UNITS:

Humber TICs found:

—_ (ug/L oxr ug/Kg)

R ———————

|
CAS NUMBER | COMPOUND NAME

RT

EST.

CONC.

-1 T ot —o g T l T I W SO K D T 2 FEP

1. |

.

Py

|
|
|
{
l
{
!
9. |
|
l
I
|
[
!
!
1

18.

23.

24.

25.

27.

28.

29.

-

10.

|
!
|
{
|
i
|
|
!
(
|
|
{
I
|
|
|
|
|
|
!
(
|
|
!
[
|
1_
-
|
o
-
|
i

l

|
I

{

!

|

A

A

26. . [

I

P
U

|

|

|
|
!
1
|
|
!
!
!
|
I
|
|
|
I
|
|
|
I
|
!
I
|
|
!
|
|
|
|
|
!
|
1
l

FORM I VOA-TIC
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. @2-8?,92 11:89 USAE WATEKWHTD CAFERIMEND DA, [ 472w ]

2A
WATER VOLATILE SURROGATE RECOVERY

Lab Name: contract: (r

“uEab ?ode: 7 . Case No.: SAS No.: SLG No.:

| EPA I S1 | 82 .| S3 |OTHER |TOT|
| SAMPLE NO. | (TOL)#| (BFB)#] (DCE)#| |OUT |

| 17 RS SRR I I - - l ———— l - ! - '
01| | |
02| |
03] |
04| |
05| |
06| |
07| |
o8| |
09| l
10| |
11| |
12} l
134 I
14| |
15] !
16| |
|

l

|

|

|

I

I

[

!

{

|

i

|

|

17|
18|
19|
20|
21|
22|
231
24
25|
26|
27| :
28|
29|
" 30|

!
i
I
|
|
|
|
[
|
|
|
|
[
|
|
I
l
I
|
|
!
{
|
(
I
l
|
I
|
]

—— o — S e i A e SR SEU SES GEEG e AN . S S G G UM G G G S ——— — = —
— e IR AT G g G G S G T — — I S— S G G S — A — D . W St —

|
| |
| I
{ [
| |
u |
| |
| |
| |
i |
| {
u |
t |
| |
| |
| |
| |
| r
| !
| |
| |
| |
| |
| |
A |
| |
[ |
| a
| |
| |

QC LIMITS
S1 (TOL) = Toluene-df (88-110)
§2 (BFB) = Bromofluorobenzene (86-11S5)
83 (DCE) = 1,2-Dichloroethane-d4 (76-114)
# Column to be used to flag recovery values
* Values outside of contract required QC limits

D Surrogates diluted out

page __ of )
FORM II VOA-1 L/87 Rs
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28
SOIL VOLATILE SURROGATE RECOVERY

ib Name: Contract: ’

_( Lah Code: Case Na,: SAS No.: SDG No.:

"7 T Lavel: (low/med)

EPA

i 81 | 82
| SAMPLE NoO.
|

(TOL) #| (BFB)

S3 {OTHER |TOT|
(DCE) #| jouTr|
w -',.. -

l

|

[

01] i
021 |
03| |
04| (
as| |
06| |
071 |
08| |
09| |
10| l
11§ [
12| 1
13| I
14| [
I

[

[

|

l

|

|

t

|

|

{

|

|

l

|

l

15|
16

17|

r 18|
19 |

\ 20
21|

221

23|

24|

251}

26|

27|

28]

29|

301

!
71
I
I
I
|
|
|
|
|
|
|
|
|
l
|
l
|
!
|
I
{
I
|
|
|
|
{
|
|
I
|
1

o o . T S S GNP AN S e Sl G G S e NED ST GE W WD G WDe M —— i P e S— —— ——
e . A T S — S, S — — O T Py G S S S GRS I P D S — T SR M mp— — e m——

I
[
[ !
! I
| !
l i
] |
| |
| |
| !
| I
| {
| |
I !
l !
I |
| I
| !
! |
{ |
| !
{ |
| i
1 |
| !
| [
| |
| |
( {
| !
| |

QC LIMITS
S1 (TOL) = Toluene-ds (81-217)
$2 (BFB) = Bromofluorobenzene (74-121)
S3 (DCE) = 1,2-Dichloroethane-d4 (70-121)
§ Column to be used to flag recovery values
* Values outside of contract reéuired QC limits

D Surrogotcs diluted out

FORM II VOA-2 1787 R
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Qesrurs o

- d v A

3A

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

"ab Nama: Contract: ('
Ab Coda: Case No.: SAS No.: SDG No.: _
Matrix Spike ~ EPA Sample No.:
l | SPIKE [ SAMPIR i MS | MS I QC |
| | ADDED | CONCENTRATTON | CONCENTRATION| % | LIMITS |
| CoMPOUND | (ugsL) | (ug/L) | (ug/L) | REC §| RFEC. |
I ST G BRI W AR SR R A W I T o g g I ‘ 2 DU L b o oo Sl S A S8 ' - - l - - I [P SpReyaeprees |
{ 1,1~Dichloroethene | | { | 161-145|
| Trichlorocethene | | i | |71-120}
| Banzene | | | | | 76-127
| Toluene | { | | |76~125|
| Chlorobenzene | | | | 175=-130]|
| | | | | | t
| SPIKE i MSD | MSD 7| | |
. | ADDED | CONCENTRATION| § | % | QC LIMITS |
| COMPOUND i (vwg/L) i (ug/L) | REC #| RFD #§| RPD | REC. |
|- -y [ LI | - s l | merw | SESETE | SESRSE |
| 1,1-Dichloroethene ! | | | | 14 |61-145]|
| Trichlorcetheaenae | | [ | | 14 |71-120]|
| Baenzene | { I | | 11 |76-127|
| Toluena | __. | S | | 13 [|76-125]
| cChlorobecnzene | { | i | 13 [75-130|
| 1 | 1 { |

A I

# Column to be used to flag recovery and RPD values with an asterisk

* Valuak outsida of QC limits

RPD:
Spike Recovery:

COMMENTS :

out of

out.

outside limits

of

outside limits

FORM III VOA-1

Rav.

1787




mShagsix_Spike — EPA Sample No.:_

k)]

SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Contract:

Case No.:

SAS No.:

SDG No.:

Lavel: (low/med)

D

| | SFIKE | SAMPLE | MS I MS | Q¢ |
l | ADDED | CONCENTRATION | CONCENTRATION| t °  |JLIMITS|
{ COMPOUND : (u\g/Kg) | (ug/Kg) : (uwg/Xg) } REC #: REC. :

- e vk e S [OPPR T dosk I C L L L L R [ 11 % 1 J

| 1,1-Dichloroethene | | l | 159=~1721|
| Trichlorocethene | | | { |62~137]
| Benzene | ] ] | |166-142]
| Toluena | | | | {59-139|
| ¢hlorcbenzene | | i | | 60-133]
| ! i | { { -
- | SPIKE | MSD MSD | I

o | ADDED | CONCENTRATION]| 3 ] L 3 { QC LIMITS

COMPOUND | (ug/Kg) | (ug/Xg) | REC #| RP { RPD | REC.

| 2 | . . o l o n vt e 0e G 48 5 A 5% 552N ' | | ’ s e nem s
| 1,3~Dichloroecthene | | [ l | 22 §59-172
| Trichloroethene | | | | | 24 |62-1137
| Benzene . { { | | | 21 |66-142
| Toluene | | | { | 21 |59-1239
| Chlorobenzeane ] | ‘} | | 21 }60~-133
| ( A e P | | |
# Column to be used to flag recovery and RPD ‘values with an asterisk

*

RPD:

S

COMMENTS:

(

f

values outside of QC limits

out of
pike Recovery:

_outside limits
out of

outside limite

-

FORM III VOA-2

1/87 Rev.
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4A
VOLATILE METHOD BLANK SUMMARY

Lab Nane: contract: (
‘ Lab Coda: Case No.: SAS No.: SDG No.: ,
" Lab File ID: - ' Lab Sample ID:

Date Analyzed: Time Analyzed:

Matrix: (soil/water) Level: (low/med)

Inatrument ID:

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

"EPA

| LAB
| SAMPLE NO.

|

|

SAMPLE ID

LAB
FILE ID

TIME |
ANALYZED |

uun-suu--n'

|

|

-|

0ol i
02| |
03] |
04 i
05| |
06| i
07] |
08| ]
09| 1
10| |
11| {
12§ |
13§ |
141 |
]

|

|

|

|

|

|

|

|

{

|

|

i

|

{

l

15|
16|
171
18
19|
20|
21|
22}
231
241
28]
26|
27|
28|
29|
30|

-
- . oo e g—

! I
| I
I =1
{ { |
| [ |
I ! |
| { !
| I l
| | [
{ ! |
! S |
I | |
| { !
! ! !
{ | I
| ! |
! | {
| | f
| I |
[ | !
| | !
I | l
| | |
| | I
| | |
I { |
{ { |
| | |
| | |
| { {
| ! !
| | |
! ! |

COMMENTS

P

/

page __ of

——

FORM IV VOA 1/87
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA

b Name: Contract:

3

Lab Code: - - Case No.: BAS No.: SDG No.:

instruncnt ID: - Calibration Date(s):
]

ﬁatrix:(soil/waCGr) Level: (low/med) Colunmn: (pack/cap)

Min RRF for SPCC(#) = 0.300 (0.250 for Bromoform) Max LRSD for CCC(%) =

TAB FILE ID: RRF20 = RRFS0 =
RRF100= RRF150= RRF200~

{ { ( { |
COMPOUND RRF20 |RRFS50 |RRF100|[RRF150|RRF200| RRF

|
|
I O SR S S S0 2 T S A SR B 32 SR L l ——— - 0 8 I S~ —— — | oY T 1T ) l ——— I T .

Chloromethane | | ) |

Sromomethana {
Vinyl Chlorida -
] Chlorocathane |
|Methylane Chloride |
9Acetone |
ICarbon Disulfide . |
*
i
|
L]

Y . Gt Wmme G G S S —

-

]1 l1-Dichlarcathane
41 1-Dichloroethane
léz -Dichlorocathena (tortal) _

loroform
2=-Dichloroethane

|
-& . || 2=-Butanane |
2,1,1-Trichloroethane |
ijcarbon Tetrachloride |
:jvinyl Acatate |
|Bromodichloromathane [
‘{1,2-Dichloropropanc -
jcis-1,3~-Dichloropropene |
|Trichloroathena |
|Dibromochloromethane {
|11,1,2-Trichloroethane |
|{Benzene |
|trans-1,3-Dichloropropens__ |
| fromoform ¢
|

{

|

i

i

4

w

|

|

o — — S — — G S— —

| 4-Methyl-2-Pentanone
| 2-Hexanone
| Tatrachloroeth=ne
11,1,2,2-Tetrachloroethane__
ITolu-ne
[Chlorobenzene
| fthylbenzene
|Styrene
| Xylana (total) .
’ S 2 208 S S S S S T 20 S TG N UG T T S R N S0 . e e S e S5 S ——
|falvuene—-da i
| SWomofluorobenzene {
£ |1,2-pichlorcethane-da |
|

L ! |
‘d.. FORM VI VOA 1/
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|
I
I
!
[
[
i
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|
l
|
I
I
|
i
|
i
!
|
|
|
|
|
!
[
I
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|
_|

| {
| {
| I
[ |
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TA
VOLATILE CONTINUING CALIBRATION CHECK

)

-, Lab Name: Contract:

( Lab Code: 1§ase No.: SAS No.: 8DG No.: ___
Instrument ID: Calibration Date: Time:
Lab rile ID: Init. calib. Date(s):
Matrix: (soil/water) Level: (low/med) __ Column: (pack/cap)

Min RRF50 for SPCC(#) = 0.300 (0.250 for Bromoform) Max &D for CCC(*) = 2!

| (o | |
| COMPOUND | RRF [RRF50 | %
|Chloromethane
| Bromomethana
|vinyl Chloride
|Chleroaethane
{Methylene Chlorida
|Acatone
{Carbon Disulfide
11,1-Dichlercathene
{1,1-Dichloroethane
{1,2-Dichloroathene (total)
|Chloroform

. ( |1,2-Dichloroethane

1
l
|
i
:
|
|
a
n
*
i

Bk o e e - Y =

| 2-Butanone
j1,1,1=-Trichlorcethane
|Carbon Tetrachloride
|Vinyl Acetate
| Bromeodichloromethane
|1,2-Dichloropropane
|cis-1,3-Dichloropropens
| Trichloroethene . :
{pibromochloromethane
{1,1,2~Trichlorovethans
| Benzena_____
|trans~1,3-Dichloropropene__
| Bramoform
| é~Methyl-2—-Pentanone
| 2-Hexanone
|Tetrachloroethene
|1,1,2,2-Tetrachloroethana__
| Tolucne__
|Chlorobenzene %
| Ethylbenzane L
| Styrene {
{Xylene (total) | |
]
\
|
|
I

—— e — o —— g —

|
*
|
I
!
|
I
|
]
|
{
|
I
|
|
A
|
{
|
4
4

|
|
l
l
1
|
!
|
|
[
|
|
|
{
|
|
{
!
|
!
|
I
|
!
|
!
|
|
!
|
|
|
!

—— B ) g o W S e b

".21‘-"‘!"-"-83.-u - a5 0K W o f 1 31 3 8 4 2 1 41 1°7 ]
| Tolucne-ds
lBromotluorobcnzene

{- |1,2-Dichlorcethane—dd

— g p—
— — — —
——— i a—— o——

FORM VII VOA 1/8°




BA mes '

VOLATILE INTERNAL STANDARD AREA SUMMARY s "-4:: ‘;‘4
R
L Name: , Contract:
f' Lab Code: Case No.: SAS No.: SDG Wo.:
( Lab File ID (Standard): . Date Analyzad:
Instrument ID: v Time Analyzed:
Matrix: (soil/watar) Level: (low/mad) Colunn: (pack/cap) _
{ [ I31(BaH) | [ ISZ(DFB) 1| [ I83(CBZ) |

| | AREA #| RT | AREA #| RT | AREA | RT

Is.----:a.—~|u=a------|u—---u'--n--—-::a‘-uan-'-x.-ns‘=--l-1-9--

|
i
{ 12 HOUR STD| { | | | { |
|a-s.aa.--a-:‘p--.-a::--l-._.au'-a:sa-a--.'=a---.|= < | == |
| UPPER LIMIT| } | | ] | ]
| e m—— -—‘ - 1!-::-::[-—-::-;.;'-aa-a-l-xx 5| —- = |
| IOWER LIMIT| | | { | { |
|-a - l--n--czxnu|-..---|----u-—:s-l-aws--l:----c-——-l-s---=|
| EPA SAMPLE | - | | { | | -
| NO. i | | | ( { l
‘a- - - |-a-—-3--|-.----‘=z.-----’--z:::l-------w-|=x-ua-
01| ' | | | | |
021 | ! { { l |
03] | | N | | |
ou! 5 —— — |
f- 06 I I_ i | | {
07| | I | | ! |
a8 | | l | | | {
091 | __ | { | i
10| | l | N ] |
11| | | | | | |
12| { | [ | { |
13§ | | [ | — T
24| i | ~ S i
15| { { A i | | _
16} | { { | { |
17} | | | . | |
18| { i | | | !
19| | { { { { |
20| l_ | | | ! |
21{ | | - | | |
22| | { { { i {
IS1 (BCM) = Bromochloromathans UPPER LIMIT = + 100%
152 (DFB) = ],4-Difluorobenzene of internal standard area
1S3 (CB2) = Chlorobenzeéne-ds IOWER LIMIT = - $0%

of internal standard are:

#§ Column used to flag internal standard area values with an asteri:
(

. bPage ___ of __
é FORM VIII VOA 1/!




EPA SAMPLE lNO.
HPLC EXPLOSIVES IDENTIFICATION

Lab Name:_CE-WES ANALYTICAL ILAB GRP = Contract:
Lab Code: Case No.: SAS No.: SDG No.:
HPLC Column ID (1) c-18 HPLC Column ID (2) :_CN
Instrument ID (1) : 96 Instrument ID (2) : 96
Lab Sample ID:
EXPLOSIVE RETENTION TIME STANDARD RT QUANT?
FROM TO (Y/N)
01 Column 1
Colunn 2 —_—
02 Column 1
Column 2 P
03 Column 1
Column 2
04 Column -1
Column 2 —
05 Column 1
Column 2 '
06 Column 1 —
Column 2 ——
07 Column 1 _—
- Column 2 '
08 Column 1
Column 2
page__ of

ALG File No.(s)




WATER EXPLOSIVE MATRIX SPIKE / DUPLICATE RECOVERY

Lab Name: CE-WES ANALYTICAL LAB GRP

Lab Code:

Case No.:

Matrix Spike - EPA Sample No.:

Contract:

SAS No.:

SDG No.:

COMPOUND

SPIKE
ADDED

(mg/L)

SAMPLE
CONCENTRATION

(mg/L)

MS
CONCENTRATION

(mg/L)

MS QcC
3 LIMITS
REC #

HMX

RDX

TNB

DNB

Tetryl

TNT

2,6-DNT

2,4-DNT

COMPOUND

SAMPLE
CONCENTRATION

(mg/L)

DUPLICATE
CONCENTRATION

(mg/L)

RPD QC LIMITS

HMX

RDX

TNB

DNB

Tetryl

TNT

2,6-DNT

2,4~DNT

# Column to be used to flag recovery and RPD values with an asterisk

Comments:

ALG File No. (s)




SOIL EXPLOSIVE MATRIX SPIKE / DUPLICATE RECOVERY

Lab Name: CE-WES ANALYTICAL LAB GRP Contract:

Aab Code: Case No.: SAS No.: SDG No.:

Matrix Spike - EPA Sample No.:
SPIKE SAMPLE MS MS QC
ADDED CONCENTRATION |CONCENTRATION % LIMITS

COMPOUND (mg/Kg) (mg/Kg) (mg/Kg) REC #

B e -

HMX

RDX

TNB

DNB

Tetryl

TNT

2,6=-DNT

2,4-DNT

SAMPLE DUPLICATE %
CONCENTRATION |CONCENTRATION RPD QC LIMITS
COMPOUND (mg/Kg) (mg/Kg) #
e

RDX

TNB

DNB

Tetryl

TNT

2,6-DNT

2,4-DNT

# Column to be used to flag recovery and RPD values with an asterisk

Comments:




~ Lab Name:_ CE-WES ANALYTICAL LAB GRP

Lab Code:

page of

01
02
03
04
05
06

07 |.

08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

#

D

ALG File No. (s)
" ALG Archive No.

WATER PESTICIDE SURROGATE RECOVERY

2E-S

Contract:
Case NO.: SAS No.: SDG No.:
EPA Sl S2
SAMPLE NO.

Column to be used to flag recovery values

Surrogates diluted out

FORM II PEST-1 SUPPLEMENT

1/87 Rev,



“"Tab Name:_ CE-WES ANALYTICAL LAB GRP

Lab Code:

Level: (low/med)

page of

ALG File No. (s)
ALG Archive No.

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
l6
17
18
19
20
21
22
23
24
25
26
27
28
29
30

#
D

SOIL PESTICIDE SURROGATE RECOVERY

2F-8

Contract:
Case NO.: SAS No.: SDG No.:
EPA S1 S2
SAMPLE NO.
Column to be used to flag recovery values

Surrogates diluted out

FORM II PEST-2 SUPPLEMENT

1/87 Rev.



3E-S

WATER HERB/PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: CE-WES ANALYTICAL LAB GRP Contract:

Lab Code: Case No.: SAS No.: SDG No.:
Matrix Spike - EPA Sample No.:
SPIKE SAMPLE MS MS
ADDED CONCENTRATION [CONCENTRATION %
COMPOUND (ug/L) (ug/L) (ug/L) REC #
Disulfoton
Ethyl Parathion
Famphur
Phorate
Methyl Parathion
2,4-D
2,5-T
2,4,5-TP
Dinoseb
SPIKE MSD MSD
ADDED CONCENTRATION % %
COMPOUND (ug/L) (ug/L) REC #| RPD #
Disulfoton
Ethyl Parathion
Famphur
Phorate

Methyl Paration

2,4-D

2,4,5-T

2,4,5-TP

Dinoseb

# Column to be used to flag recovery and RPD values with an asterisk

Comments:

_ Page of

ALG File No.

FORM III PEST-1 SUPPLEMENT

ALG Archive No.

1/87 Rev.



3F-S

SOIL HERB/PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name:_CE-~-WES ANALYTICAL ILAB GRP Contract:
Lsab Code: Case No.: SAS No.: SDG No.:
Matrix Spike - EPA Sample No.:
SPIKE SAMPLE MS MS
ADDED CONCENTRATION |CONCENTRATION 3
COMPOUND (ug/kg) (ug/kqg) (ug/kyg) REC #
Disul foton
Ethyl Parathion
Famphur
Phorate
Methyl Parathion
2,4-D
2,5-T
2,4,5-TP
Dinoseb
SPIKE MSD MSD
ADDED CONCENTRATION % %
COMPOUND (ug/kqg) (ug/kg) REC #| RPD #
Diazinon

Ethyl Parathion

Ethyl Trithion

Ethion

Methyl Paration

2,4-D

2,4,5-T

2,4,5-TP

Dinosec

# Column to be used to flag recovery and RPD values with an asterisk

Comments:

Page of

ALG File No. (s)

FORM III PEST-2 SUPPLEMENT

ALG Archive No.

1/87 Rev.




PESTICIDE STANDARDS SUMMARY

9-8

- Lab Name:_CE-WES ANALYTICAL LAB GRP Contract:
Lab Code: Case No.: SAS No.: SDG No:
Instrument ID: 97 GC Column ID:_ DB-5
DATE (S) OF FROM: “DATE OF ANALYSIS
ANALYSIS TO: TIME OF ANALYSIS
TIME(S) OF FROM: EPA SAMPLE NO.
ANALYSIS TO: (STANDARD)
RT WINDOW |[CALIBRATION CALIBRATION |QNT
COMPOUND RT |FROM TO FACTOR RT FACTOR Y/N
Disulfoton
Ethyl Parathion
Famphur
Phorate
Methyl Parath._
2,4-D —
2,5~-T
2,4,5-TP
Dinoseb

Under ONT Y/N: enter Y if quantitation was performed, N if not performed.
% D must be less than or equal to 15.0% for quantitation, and less than

or equal to 20.0% for confirmation.

Note: Determining that no compounds were found above the CRDL is a form of
quantitation, and therefore at least one column must meet the 15.0% critera

page of

ALG File No. (s)
ALG Archive No.

FORM IX PEST SUPPLEMENT

8/87 Rev




FINAL DRAFT PCA/R-150 TANK SITE INS 170 023 498
FEBRUARY 1992

APPENDIX D
PCA/R-150 TANK SITE GROUNDWATER ANALYTICAL RESULTS



FIRST QUARTER
Monitoring Results for the First Year

Lar




]

RUN DATE: 0S5 MAR 82

INSTALLATION: CRANE AAA, IN ‘ FACILITY: PEST CONTROL STORAGE AREA
SAMPLING SITES
: RESULTYS
PARAMETYER SAMPLING DETECIION :
DATE LIMIT UNITS
g9-1 9-7 9-4 -8 -5 -3 -9

10X 14 DEC 81 10. UGL 12.¢C NO 27.¢C 64.C 96.C 343.C 50.C

10X 14 DEC 81 10. UGL 25.C 11.C 23.C 69.C 37.c 2558.C 42.C

104 t4 DEC 81 10. UGL 43.C 17.C 21.C 85.C 22.C 225.C 42.C

10X " 14 DEC 61t 10. UGL 12.C 22.¢ 40.¢ - B68.C 33.c . 228.C 43.¢
&
1 .
’-l
N

!
LEGEN

NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A OISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
HOTED. DEICCTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS

ARE ACCUNATE 10 EITHER 2 OR 3 SIGNIFICANT FIGURES; TRAILING 2EROES DO NOT ALWAYS INOICATE SIGNIFICANCE, BUT ARE THE
RESULIS OF COMPUTER FORMATTING. :

A VALUES SHOWM ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM
8 UPGHAGIENT SITE .
c RESULTS ARE FOR UNFILTERED SAMPLE

PAGE NO 2



RUN DAIE: 05 MAR 82

INSTALLATION: CRANE AAA, IN FACILITY: PEST CONTROL STORAGE AREA
SAMPLING SITES
RESULYS
PARAMETER SAMP L ING DETECTION
DATE LImiY - UNITS
. 9-2 -8
WATER :
LEVELS A 13 DEC 81 FY 715.20 717.35
ARSENIC 14 DEC BY - 010 MGL ND ND
BAR UL 14 pEC 8% «1  MGL ND ND
CADMI UM 14 DEC 61 .005 MGL ND ND
CHROM | U4 14 DEC Bt 010 MGL ND ND -
FLUOR i DE 4 DEC 8¢ .10 MGL .12 .29
LEAD 14 DEC 81 010 MGL ND ND
MERCURY 14 DEC 81 .2 UGL ND ND
NO2¢ND3 AS N 14 DEC B1 .05 MGL .08 .10
SELEN TUM 14 DEC 81 005 MGL .013 # ND
SILVEN 14 DEC 81 .01 NMGL ND ND
ENDRIN 14 pEC 8¢ .04 UGL ND ND
LINDALE 14 DEC 81 .08  UGL ND _ ND
B TOXAPULNE 14 DEC 81 1.6 UGL ND ND
1 METHOXYCHMLOR 14 DEC 81 1.6 UGL ND ND
o 2.4-D 14 DEC 81 3.8 UGL ND ND
SILVEX 14 pEC 81 .5 UGL ND ND
GROSS ALPHA 14 DEC 8% 4.17 PCL ND ND
GROSS ALPHA 14 DEC 81t 4,17 #PCL NO
GROSS BETA 14 DEC B 1.30 PCL 3.45 1.30
GROSS dtLfA 14 DEC 81 1.30 PCL ‘ 2.39
10TCOLBACT 15 DEC 81 1. PHM 13. X . 3. %
CHLOR LDE 14 DEC B1 1.0 MGL 12.4 34.1
1RON 14 DEC B1 .03 MGL .08 4.36 ¥
MANGALE SE 14 DEC 81 .01  MGL 34.50 X 3.20 #
PHENDL 14 DEC 81 .01 MGL ND ND
S0D LU 14 DEC 81 1. MGL ‘ 58, 42,
SULFATE 14 OEC 81 - 8.0 MGL 316.0 ¥ 186.0
PH{FILLD) 14 DEC 81 PH 6.8 6.3 +
PH{FLLLD) 14 DEC 81 PH 8.5 8.3 %
PH{FIVLL) 14 DEC 81 PH 6.5 8.3 }
PH(FIEID) 14 DEC 81 PH 6.5 6.3 ,
SPEC CONO 14 DEC B} 1. UuMC 1000. 860.
SPEC CONHD 14 DEC B1 1. umMmc 1000, 860.
SPEC COMD 14 DEC 81 1. Uumc 1000, 860.
SPEC COND 14 DEC 81 1. umc 1000. 840.
10C . 14 DEC 81 1.0 MGL 9.0 2.0
10¢ t4 DEC 91 1.0 MGL 9.0 2.0
1ac 14 DEC 81 .1.0 MGL 8.0 2.0
10C 14 DEC 01 1.0 MGL 8.0 2.0
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SECOND QUARTER

Monitoring Results for the First Year
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RUN DATE: 18 JUN 82 _
INSTALLATION: CRANE NWSC, IN » FACILITY! PEST CONTROL STORAGE AREA

SAMPLING SITES
. " RESULTS
PARAMETER SAMPLING DETECTION
DATE - LIMIT UNITS —
9-1 9-7 9-4 9-8 9-5 9-3 . 9-9

WATER
LEVELS (A) 06 APR 82 FT 721.8 719.3 707.4 707.0 706.3
ARSENIC 06 APR 82 .010 MGL ND ND ND ND ND ND ND
BARTUM 06 APR 82 .1 MGL ND ND ND ND ND ND ND
CADHIUM 06 APR 02 .005 MaGL ND ND ND ND ND ND ND
CHROMIUM - 06 APR 82 010 MGL ND ND ND ND ND ND ND
FLUOR I OE 06 APR 82 .10 MGL <14 .36 .10 +13 .12 .14 © ND
LEAD 06 APR B2 .010 MGL ND ND ND ND ND : ND ND
HERCURY €6 APR 82 .2 UGL ND ND ND © NO ND ND ND
H02+HO3 AS N 06 APR 82 .05 MGL +70 .08 .12 51 .48 .12 .18
SELINIUM 06 APR 02 '.005 MGL ND ND ND ND ND ND ND
SILVER 06 APR 82 .01 MGL ND ND ND ND ) ND . ND ND
ENDRIN 06 APR 82 .04 UGL ND ND ND ND ND ND
LINDANE 06 APR 82 .08 UGL ND ND ND ND ND ND
TOAAPHENE 06 APR 82 1.6 UGL ND ND ND ND ND ND

2 METHGXYCHLOR 06 APR 82 1.6 UGL ND . ND ND ND ND ND

i 2,4-D 06 APR 82 3.8 UGL ND ND ND ND ND ND

8 stivex 06 APR 82 .5 UGL ND ND ND ND ND ND :
GRLSS ALPHA G6 AlR B2 2.79 FCL 1.56 ND ND 2.52 ND ) ND
GRGSS BETA 06 APR 82 © 2.62 PCL ND ND 2.33 ND ND ND - ND
CHLORIDE 06 APR 82 1.0 MGL ND 13.0 24.0 17.0 20.1 13.0 10.0
IRCN 06 APR 82 .03 MGL 17 .19 .08 .14 .22 .21 .10
MANGANESE 06 AkR 82 .01 MGL .02 1.454 .56 2.074 .94s ©.A20 35.004
PHENOL 06 APR 82 .01 MGL .02 ND ND ‘ ND ND . 02 .01
S0DIuM 06 APR B2 1. MGL a1. 108, 32. 43. 40. 40. 62.

. SULFATE 06 APR 82 5.0 MGL 44.0 460.0# . 91.0 130.0 132.0 96.0 220.0
PH{FIELD) 06 APR 62 PH 6.7 6.3 6.1# 6.14 6.20 6.4 6.14
PH(F1ELD) 06 APR B2 PH 6.7 6.47 6.14 6.2¢ 6.1# 6.4# 6.1
PH(FIELD) 06 APR 82 PH 6.8 6.4 6.1# 6.2¢ 8.2# 6.4 6.0¢
PH(FIELD) - 0G AI'R 82 PH 6.6 6.4» 6.0# 6.2¢ . 6.24 6.44 6.4
SPEC COND 06 APR B2 1. umc 461, 1600. 850. 790. 819, 649. 990.
SPEC COND €6 APR B2 . 1. uMcC 462, 1600. 850. 792. 820. 650, 988.
SPEC* COND 06 APR B2 1. uuc 462. 1600. 850. 791. 820. 650. 990.
SPEC COND 06 APR 82 1. UuMC 463. 1600. 850. 790. 820. 649. 989.
TeC 06 APR 82 1.0 MGL 2.0 3.0 3.0 3.0 3.0 : 3.0 4.0
10¢ 06 APR 82 1.0 MGL 2.0 3.0 3.0 3.0 T 3.0 3.0 4.0
10C 06 ArR 82 1.0 MGL 2.0 3.0 2.0 3.0 3.0 3.0 3.0
10¢ 06 APR B2 1.0 MGL 2.0 . 3.0 3.0 3.0 3.0 3.0 4.0
10X 06 AFR 82 .010 MGL ND .140 C 025 ¢ .058 C .150 € 060 C . .080
10x : 06 APR 82 .010 MGL 130 C 130 € .026 C 063 C «140 C .038 C +070
TOX 06 APR 82 .010 MGL .150 C 140 C .030 ¢ 054 C «130 ¢ .063 C 064
10X 06 APR 82 .010 MGL +150 € 140 ¢ 028 C 067 C .140 C 060 C 059
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THIRD QUARTER
Monitoring Results for the First Year
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RUN DATE: 18 JUN 82 - . ' , : -

INSTALLATION: CRANE NWSC, IN FACILITY: PEST CONTROL STORAGE AREA ' . \
SAMPLING SITES . . .
- A RESULTS .
PARAMETER  SAMPLING DETECTION
DATE LIMIT - UNITS
. 9-2 © 9-8 '
WATER . . ' o o
LEVELS (A) 08 APR B2 FT 717.3 ° 719.2 C g
ARSENIC 06 APR 82 010 MGL ND ND ’ . N
BARIUM © 06 APR 82 .1 MGL ND ND : . :
CADMI UM 068 APR 82 .005 MGL ND ND '
CHROMIUM 06 APR 82 .010 MGL : ND ND . s
FLUORIDE - 06 APR 82 © .10 MGL ‘10 .28 ; -
LEAD ’ 06 APR 82 010 MGL ND ND
MERCURY 06 APR 82 .2 UGL ND ND
NO2¢ND3 AS N 06 APR B2 .05 MGL 33 .28
SELENTUM 06 APR 82 005 MGL ND ND
SILVER 06 APR 82 : .01 MGL ND _ND
ENDRIN 06 APR 82 . .04 UGL ND ND y
LINDANE 06 APR 82 .08 UGL ND ND
~TOXAPHENE 06 APR 82 . 1.6 UGL ND ND
Z METHOXYCHLOR 06 APR 82 1.6 UGL ND ND
| 2,4<0 06 APR B2 3.8 UGL ND ND
N SILVEX 06 APR 82 .5 UGL ND ND
®  GRUSS ALPHA 06 APR 82 1.37 PCL ‘ 2.586 ND
GROSS BETA 06 APR B2 . 2.56 PCL ND ND
CHLORIDE 06 APR 82 1.0 MGL 7.0 32.0
180N 06 APR 82 ' .03 MGL 1.81#4 3.4
MANGANESE 06 APR B2 .01 MGL 35,000 1.66#4 : :
PHENOL 06 APR 82 .01 MGL .01 .0t ",
SOD 114 06 APR B2 1. MGL 63. 53,
SULFATE 06 APR 82 $.0 WMGL 170.0 140.0
PH(FIELD) 06 APR 82 PH 6.00 5.90
PH(F1ELD) 06 APR 82 PH 6.1 5.9
PH(F 1 ELD) 06 APR 82 PH 6.1 S.90
PH{F1ELD) 06 APR 82 PH 6.14 s.80
SPEC COND 06 APR 82 1. UMC 870. 630.
SPEC COND 06 APR 82 1. UM 870. 629,
SPEC COND  G6 APR 82 1. UMC 869. 630.
SPEC COND 06 APR 82 1. UMC 870. 830. ‘ .
10C 06 APR B2 1.0 MGL 5.0 1.0 _
10C , 06 APR 82 1.0 MGL 5.0 1.0
10c 06 APR B2 1.0 MGL 5.0 1.0
10C 06 APR B2 1.0 MGL 5.0 1.0
10X 06 APR 82 010 MGL . ND .082 €
10X 06 APR 82 .010 MGL ND 061 C
10X 06 APR 82 .010 MGL ND .043 C
T0X 06 APR 82 010 MGL . ND . .084 C
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RUN DATE: 18 JUN B2

INSTALLATION: CRANE NwWSC, IN

PARAMETER SAMPLING DETECTION

OATE LINIT

WATER

LEVELS (A) 06 APR 82

ARSENIC 06 APR 82 010
BARIUM 06 APR 82 .1
CADMIUM. 08 APR 82 .008
CHROMTUM 06 APR 82 010
FLUORIDE - 06 APR 82 ) <10
LEAD ) 06 APR 82 .010
MERCURY 06 APR 82 .2
NO2+NO3 AS N 06 APR 82 .05
SELERIUM 06 APR 82 .00
SILVER '06 APR B2 ' .0t
ENORIN 06 APR 82 c .04
LINDANE 06 APR B2 .08
+-TOXAPHENE 06 APR 82 - 1.8
METHOXYCHLOR 06 APR 82 1.6
2,4-D 06 APR 82 3.8
SILVEX 06 APR B2 .5
GROSS ALPHA 06 APR 82 1.37
GROSS BETA 06 APR B2 . 2.56
CHLORIDE 06 APR 82 1.0
10N 068 APR B2 ' .03
MANGANESE 06 APR 82 .01
PHENOL 06 APR 82 .0t
SOD i 06 APR 82 1.
SULFATE 06 APR 82 5.0

PH{FIELD) 06 APR 82
PH{F1ELD) 06 APR 82
PH{FJELD) 06 APR 82

PH(FIELD) 06 APR 82

SPEC COND 06 APR 82 1.
SPEC COND 06 APR 82 1.
SPEC COND 06 APR B2 1.
SPEC COND 06 APR B2 1.
10¢ 06 APR B2 1.0
10C . 06 APR 82 1.0
Toc 06 APR B2 1.0
10C 06 APR B2 1.0
T0X 06 APR 82 .010
10X 06 APR 82 .010
TO0X 06 APR 82 010
10X 06 APR 82 010

717.3 °

ND
ND
ND
ND
«10
ND
ND
«33
NO
ND
ND
ND
ND
NO
NOD
NO
2.56

7.0
1.8\
35.00#
-01
63.
170.0
6.04
6.1#
G.1#
6."
a70.
870.
869.
870.
5.0
5.0
5.0
500
ND
ND
ND
ND

FACILITY: PEST CONTROL STORAGE AREA

SAMPRLING SITES .
‘RESULTS :

9-6

719.2
NO
ND
ND
ND

<28

ND
ND
.28
NO
. ND
ND
ND
ND
ND
ND
ND
ND
ND
32.0
3.47¢
1.66#
.o‘
~ 83,
140.0
S.94
5.9
S.94
5.8'
630.
629,
630.
630.
'.o
1.0
‘.G
1.0
.067
.06
.049
.064
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FOURTH QUARTER

Monitoring Results for the First Year
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RUN DATE: t4

INSTALLATION?

PARAMETER

WATER
LEVELS (A)
ARSENIC
BAR U
CAD: UM
CHROM UM
FLUORIDE
LEAD
MERCURY
NO2+NO3 AS M
SELENIUM
SILVER
ENDRIN
LINDANE
10XAPHENE
METHOXYCHLOR
2,4-D
STLVEX
GROSS ALPHA
GRUSS BETA
CHLORIDE
IROUN
MANGANESE
PHE iYL

SOD Uit
SULFAT
PH(FIELD)
PH{FIELD)
PH(FIELD)
PH({FIELD)
SPEC COND
SPEC COND
SPEC COND
SPEC COND
10C

10¢

10C

10C

10X

10X

10X

10X

JAN 83

CRANE NWSC, IN

SAMPLING DETECTION
DATE LIMIT
13 SEP 82

14 SEP 82 .010
14 SLP B2 o
14 SEP €2 .005
14 Sep B2 .010
14 SEP 82 .10
t4 SEP B2 .010
14 sCp 082 .2
14 SEP 82 .05
14 sCp B2 .005
14 SCP B2 .01
14 sCp 82 .04
14 SEP B2 .08
14 SIP 82 1.6
14 SEP B2 1.6
14 SEP B2 3.8
14 SEP 62 .5
14 SEp B2 7.76
14 sCp 82 1.77
14 SEP B2 1.0
14 SEP B2 .03
14 SEP 82 .01
t4 S(p 82 .01
14 s(p 82 1.
14 SCp 82 s.0
t4 SEP 02

14 sCr 82

14 srp 82

14 s{p 82

14 SEP B2 1.
14 sCP 82 1.
14 SEP B2 1.
14 SEP B2 1.
14 SEP B2 1.0
14 SEP B2 1.0
14 SEP B2 1.0
14 SEP 082 1.0
14 SEP B2 010
14 SEP 82 .010
14 SEP B2 010
14 SEP 82 .010

UNITS

o000

‘I-‘- ‘

SAMPLING SITES

RESU! TS

9-7

ND
<1.16
1.54
8.0
12
.67

" ND
16.
420.0¢
6."
6.1
6.1#
G.0¥
1170.
1160.
1160.
1160.
12.0
13.0
12.0
12.0
.150
.120
.120
.120

PAGE NO
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FACILITY:

PEST CONTROL STORAGE AREA

OOO0n

(s Xz N Xe]

o000

(X s Nz ¥e]

~

9-9

120.0
6. 14
6.00
6.00
5.94

1300.

1300.

1300.

1200.
2.0
5.0
4.0
5.0
.200
176
<160
150

oOO0O0



RADIOLOGICAI, Monitoring
Results for the First Year
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RUN DATE: 14 JAN 82

INSTALLATION: CRANE NWSC, IN

PARAMETER

GROSS ALPHA
GROSS ALPHA
GROSS ALPHA
GROSS ALPHIA
RADIUM-226
GROSS BETA
GROSS BETA
GROSS BETA
GROSS BETA

SAMPLING
DATE

14
06
27
14
27

14

06

a7

14

DEC
APR
JulL
SEP

"JUL

DEC
APR
JUL
SEP

81
82
82
82
82
a1
82
82
82

DETECTION
LIMEY

7.58
2.79
7.19
7.76

19
1.51
2.62
1.65
1.77

UNITS

PCL

PCL
PcL
PCL
PCL
PCL
PCL
PCL
PCL

9-1
<3.07
.56
<3.53
<73 2%

1.62
NO
ND
ND

|
-

FACILITY! PEST CONTROL STORAGE AﬁEA

SAMPLING SITES

RESULTS

9-~7

< 1.6
ND

< "nie

< 176
NO

1.22
NO
ND .

1.54

PAGE NO

= o e

1

9-4 9-8 9-5
<5.06 <4.%] < 4.8
ND 2.52 ND
< 459 <17.00 < 4.87
<£.01 4-3? <518
5.38. 6.73 4.14
2,33 ND ND
1.67 NO ND
2.99 1.45 - 1.37

—— — —_—— IlI‘ a—— II-‘ .-12 iéﬁ -ﬁﬁiﬂ

-3
~<4q.19

<453
< 4.7
.83
NOD
ND
ND
ND

9-9
<4.91
ND
< -,.1I%
< €57
«40
2.75
ND
ND
NO

A

?



Samples Collected During the
Second Half of the Second Monitoring Year
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wB-£S-G/WP .
cUBJECT: Ground-water Monitoring Results for Naval Weapons Support Center
{NWSC), Crane, IN . .

- ' - CRANE NWSC
. PURGEABLE ORGANIC PRIORITY POLLUTANT
COMPOUNDS DETECTED AND RESULTS (ug/L)
SAMPLES COLLECTED 20 JULY 1983

Travel Blank  9-1 9-2*  9.3* 9.4 9.5 9-6 9-7 9-8 9.9

Methylene chloride 2 2 2 1 2 3 2 2 2

trichlorofiuoromethane 1 1 1 1 1 1 1 1 1
) 1,1, 1-trichloroethane ] 40 1 10 1 1 i

1,1,2,2-tetrachloroethane 1 1 1 2

toluene 1 3

chloroform 1

trichloroethylene 588 20 24 i 1 7

trans-1, -dichloroethylene 870 38 13 1

tetrachlaroethylene 1

benzene 1 1 2

* Confirmed by mass spectroscopy.
Note: Blank space indicated not detected.
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S
oo HSHB-ES-G/WP )
SUBJECT: Ground-water Monitoring Results for Naval Weapons Support Center
(NWSC), Crane, IN

CRANE NWSC
PURGEABLE ORGANIC PRIORITY POLLUTANTS
COMPOUNDS DETECTED AND RESULTS (ug/L)
SAMPLES COLLECTED ON 31 JULY 1983

Travel Bailer Pump _
Blank Blank Blank 9-5* 9-6
Methylene chloride 4 2 3
trichlorofluoromethane 4 3
1,1,1-trichloroethane 3 1 8
chloroform 1
trichloroethylene 1 4 1 9
trans-1,2-dichloroethylene 8
tetrachloroethylene
1,1,2,2-tetrachloroethane 2 4

—

1,3-dichlorobenzene

Nwn — -

* Confirmed by mass spectroscopy.
Note: Blank Space indicates not detected.

A7-33



TP g

o .

f

Giom

APPENDIX A8

Results of Second-Year Analysis of Groundwater
Samples for Group II and Group III Parameters,
Explosives at Site 3, and Pesticides at Site 9



First Semi-annual Results
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RUN DATE: 21 JUN 83

INSTALLATION: CRANE NWSC, IN

PARAMETER SAMPLING DETECTION
DATE LIMIY

WATER
LEVELS (A) 23 FEB 83

LEVELS (A) 24 FECB 683

CHLORIDE 23 FEB B3 1.0
CHLOR10E 28 FEB B3 1.0
IRON 23 fFEB 83 +03
IRON 28 FEB 83 .03
MANGANESE 23 fcB 83 .01
MANGANESE 28 FLB 83 : .0t
PHENOL 23 FEB 83 -0
PHENOL 28 FEB B] + 01
SO0 1UM 23 FEB B3 1.
SOD1IUM 28 FEB 83 1.
SULFATE 23 FEB 83 §.0
SULFATE 28 FEB 8] 5.0

PH(FIELD) 23 FtB 83
PH(FIELD) 23 FEB 083
PH(FIELD) 23 rfB 83
PH{FIELD) 23 rFEB 83
PH(FIELD) 28 fFL0 8]
PH(FI1ELD) 28 fCA B3
PH{FLELD) 28 FcB 83
PH(FIELD) 28 FEB 82
SPEC COND 23 fFEB B

1.
SPEC COND 23 fFED B3 1.
SPEC COND 23 FER B3 1.
SPEC COND 23 FEDB B3 1.
SPEC COND 28 f(B 83 1.
SPEC COND 28 FED 83 1.
SPEC COND 28 FLB 83 1.
SPEC COND 20 FEB 83 1,
T0C 23 FED 83 1.0
10C 23 fFLB 83 1.0
T0C 23 FEB 03 1.0
T0C 23 fEB 83 1.0
10C 28 f€B 83 1.0
10C : 28 FEB 02 1.0
T0C 28 fLB B3 1.0
T0C 20 fFEB 83 1.0
T0X 23 fEB 82 «010
T0X 23 FEB 83 «010

UNITS

FT
FT
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL .
MGL
PH
PH
PH
PH
PH
PH
PH
PH
UMC
uMC
urc
UMC
umc
UMC
umc
UMC
MGL
MGl
MGL
MGL

AGL

MGL
MGL
MGL
MGL
MGL

723.0
3.0
ND
.01
.01
27.
26.0

NN~
« s e
[-N-X-N-]

490.
490,
490.
495.

17.0
17.0
16.0
17.0

)
s

SAMPLING SITES

RESULTS
9-7 9-4
719.3
708.3
18.0 33.0
ND ND
. 264 .aar
ND ND
99. 24,
730.04 79.0
6.4% 6.4
6.34 6.5
6.3¥ 6.44
6.34 6.5
1340, 760.
1340. 760,
1345, 765,
1340, 765,
23.0 70.0
23.0 70.0
23.0 69.0
22.0 69.0

PAGE NO 1

19.0

825.
825.
825.
820.

46.0
46.0
47.0
47.9

SITE: PEST CONTROL STORAGE AREA

9-5

707.6
22.0
“ND
1.250
ND
28.
120.0

695,
700.
700.
695.

56.0
57.0
56.0
56.0

9-3

705.7
12.4
ND
.624
NO
30.
85.0

6.4#
6."
G.4»
6.4#

620.
623.
620.
625.

(LB R
NNA~

[-2-X-XN-]

7.0
2.50#4
40.00#
ND
S1.
200.0

6.14
6.14
6.1
6.14,

935.
935.
935.
940.

27.0
27.0
26.0
26.0

.058
.059



RUN DATE:

INSTALLATION: CRANE NWSC,

PARAMETER

WATER
LEVELS (A)
CHLORIDE
1RON
MANGANESE
PHENOL
SO0 Uk
SULFATE
PH(FIELD)
PH{FIELD)
PH(FLELD)
PH(F1ELD)
SPEC COND
SPEC COND
SPEC COND
SPEC COND
10C

10C

10C

10C

10X

10X

10X

10X

21 JuN 83

SAMPLING
DATE

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

FEB
FEB
FEB
FEB
FEB
FEd
FEB
FEB
FEB
FED
FEB
FEB
FEB
FL£B
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB

83
83
83
83
83

o

83
83
83
83
a3
83
83
83
83
a3
{13 ]
83
83
a3
83
83
83
a3

DETECTION

SITE: PESY CONTROL STORAGE AREA
SAMPLING SITES 4

RESULTS
UNITS
9-2 9-6
FT 717.2 718.9
MGL . 8.0 28.0
MGL 14.10# 9.00#
MGL 24.00¢ t.75#
MGL ND ND ]
MGL 22, !, .
MGL 56.0 230.0 .
PH 6.3» 5.04 ’
PH 6.3 5.684
PH 6.3# 5.82
PH 6.3 5.8#4
uMc 540. 80S.
UMC 540, 805.
uMC 540. 800.
umc 538. 800.
MGL 20.0 23.0
MGL 22.0 23.0
MGL 21.0 24.0
MGL 21.0 24.0
MGL .023 ¢ .032 ¢C
MGL .029 ¢C 012 €
MGL .037 ¢ ND
MGL .042 ¢ .012 C
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RUN DATE: 24 OCT 83

INSTALLATION: CRANE NWSC, IN SITE: PEST CONTROL STORAGE AREA
SAMPLING SITES
RESULTS
PARAMETER SAMPL ING DETECTION
DATE LIMIT UNITS
9-1 9-7 9-4 9-8 9-5 9-3 9-9
WATER
LEVELS (A) 20 vUL 83 FT 722.4 722.8 . 706.4 709.0 705.1
LEVELS (A) 30 vuL 83 FT 718.6
LEVELS (A) 31 JvuL 83 FT 720.4 ’ 707.7 706.0
LEVELS (A) O3 AUG 83 FT ‘ 703.6
ENDRIN 30 JuL &3 .04 UGL ND ND
ENDRIN 31 JuL 83 : .04 UGL , ND ND
ENDRIN 03 AUG 83 .04 UGL ND ND ND
L INDANE 30 JuL 83 .08 UGL ) ND . NO
LINDANE 31 JuL 83 .08 UGL ND ND
L INDANE 03 AUG 83 .08 UGL ND ND ND
TOXAPHENE 30 JuL 83 1.6 UGL ND ND
TOXAPHENE 3t JuL 83 1.6 UGL ND ND
3 TOXAPHENE 03 AUG 83 1.6 UGL ND ND ND
@© METHOXYCHLOR 30 JuL 83 1.6 UGL - ND ND
L, METHOXYCHLOR 31 JuL 83 1.6 UGL ND NO
~ METHOXYCHLOR O3 AUG 83 1.6 UGL NO ND ND
2,4-0 30 JuL 83 3.8 UGL ND ND
2,4-D 31 JuL 83 3.8 UGL ND ND
2,4-0 03 AUG 83 3.8 UGL ND ND ND
STLVEX 30 JuL 83 .5 UGL ND : A MD
SILVEX 31 JuL 83 .5 UGL ND ND
SILVEX 03 AUG 83 .8 UGL ND ND ND
PH(FIELD) 30 JuL B3 PH 6.1 6.2
PH{FIELD) 30 JuL 83 PH 6.1 6.3
PI(FIELD) 30 JuL 83 Pit 6.1 6.2
PH(FIELD) 30 JuL 83 PH 6.1 6.2
PH{FI1ELD) 31 JUL B3 PH 6.4 6.3
PH{FIELD) 31 JuL 83 PIt 6.4 6.3
PH(FIELD) 31 JuL 83 PH 6.5 6.4
PH(FIELD) 31 JuL 83 PH 6.4 6.4
PHIFIELD) 03 AUG 83 PH 6.6 5.7 6.1
PH{FIELD) 03 AUG 83 PHl 6.7 5.7 6.1
PH(FIELD) 03 AUG 83 PH 6.7 5.7 6.1
PH(FIELD) 03 AUG 83 Pil 6.6 : 5.7 6.1
SPEC COND 30 JuL 83 1. umMc 1670. ' 990.
SPEC E€OND 30 JUL 23 1. uMc 1680. 990.
SPEC COND 50 JuL B3 1. UMC 1680. 1000.
SPEC COND 30 JuL 83 t. UMC 1670. . 1000.
SPEC COMD 31 JuL 83 1. UMC 985, 910. :
SPEC COND 31 yuL 83 1. umMc 990. 920. T,
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RUN DATE: 24 OCT 83

INSTALLATION: CRANE NWSC, IN SITE: PEST CONTROL STORAGE AREA

SAMPLING SITES

: RESULTS
PARAMETER SAMPL ING DETECTION
DATE LIMIT UNITS
: 9-2 9-6
WATER
LEVELS (A) 20 JUL 83 FT 717.4
LEVELS (A) 30 JuL 83 FT 713.4
LEVELS (A) 31 JuL 83 FT 717.4
ENDRIN 30 JuL 83 .04 UGL . NO
ENDRIN 31 JUL 83 .04  UGL ND
L INDANE 30 JUL 83 .08 UGL ND
L INDANE 2t guL 83 .08  UGL NO
TOXAPHENE 30 JuL 83 1.6 UGL ND
TOXAPHENE 31 JUL 83 1.6 UGL NO
METHOXYCHLOR 30 JuL 83 1.6 UGL ND
METHOXYCHLOR 31 JuL 83 1.6 UGL ND
2,4-D 30 JUL 83 3.8 UGL ND
2.,4-D 31 JuL 83 3.8 UGL ND
SILVEX 30 JuL 83 .5 UGL ND
SILVEX 31 JuL 83 .5 UGL ND
PH(F1ELD) 30 JuUL 83 PH 6.2
PH(FIELD) 30 JUJL 83 PH 6.2
PH(FIELD) 30 JuL 83 PH 6.2
PHIFIELD) 30 JUL 83 P! 6.3
SPEC COND 30 Jul. 83 1. umc $30.
SPEC COND 30 JuL 83 f. UMC $20.
SPEC COND 30 JuL 83 1. umc 530.
SPEC COND 30 JuL 83 1. UMC $30.
SPEC COND 31 JuL 83 1. UMC 800.
SPEC COND 31 JUL B3 1. UMC . 800.
SPEC COND 31 JUL 83 1. umc 800.
SPEC COND 31 JUL 83 1. UMC 810.
T0C 30 JuL 83 1.0 MGL 21.0
T0C 30 JUL 83 1.0 MGL 22.0
10C 30 JUL 83 1.0 MGL 22.0
T0C 30 JuL 83 1.0 MGL 20.0
T0C 31 JuL B3 1.0 MGL 31.0
T0C 31 JuyL 83 1.0 MGL 31.0
T0C 31 JuL 83 1.0 MGL 31.0
10C 31 JUL 83 1.0 MGL 31.0
TOX 30 JuL 83 .010 MGL ND
TOX 30 JUL 83 .010 MGL 021 C
TOX 30 JuL 83 .010 MGL ND
10X 30 JUL 83 .010 MGL ND
T0X 31 JuL 83 .010 MGL ND
ToxX 31 JUL 83 .010 MGL ND
TOX 31 JUL 83 ,010 MGL ND
T0X 31 JUL 83 010 MGL ND
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TER REPORT BY WELLNUMBER(S)

S17E : (9 PEST CONTROL AREA
DATE 1 02/06/84 T0 10/19/86
PARAMETERS UNITS — 09-01 09-03 09-04 09-03 09-06 09-09
{,1,1-TRICHLOROEHTANE mg/t » 0,00300
1,1,1-TRICHLORDETHANE mo/L 4 0.00100 0.03900 < 0.00100 §. 00230 0.00400
ND  0.00050 0. 12000 0. 00086 0.00110
£ 0,00050 ND  0.00030 0.00060 < 0.01000
{  0.01000 0.27000 < 0.01000 <  0.00500
< 0.00300 0.26600 < 0.00300 0.01000
< 0.00500 0.23700 < 0.00500
£ 0.,00100 0.34000 < 0.00100
< 0.01000 0.17960 < 0.01000
0.09000
1,1,2,2-TETRACHLORCETHANE mg/L < 0.00100 ¢ 0.00100 £ 0.00100 < 0.00300
< 0.00800 ¢ 0.01000 < 0.00500
1,1,2-TRICHLORDETHANE mg/L ¢ 0.00100 ¢ 0.00100 < 0.00100 < 0.00500
< 600300 < 001000 < 0.00500
1, 1-DICHLORDETHANE mg/L < 0.00100 ¢ 0,00100 {  0,00100 < 0,00500
{  0.,00300 0.03300 <  0.00500
0.06700
1,1-DICHLOROETHENE ng/L < 0.00100 0.04700 < 0.00100 < 0.00500
¢ 0.00100 < 0.,00500
¢ 0.00500
1“,2-DIMURDETHANE mg/L ¢ 000100 ¢ 0.00100 < 0.00100 - 0.00300

o
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PABAMETER REPORT BY WELLNUMBER{S)

bii ¢ 09 PEST CONTROL AREA
DATE 1 02/06/684 TO 10/19/88
PARAMETERS UNITS 09-01 09-03 09-04 09-03 09-06 09-09
{0 0.00500 < 0.01000 0.00500
1,2-DICHLOROPROPANE mg/L ¢ 0.00100 < 0.00100 0,00100 0.00300
< 0.00300 ¢ 0.01000 .00500
2-CHLORDETHYL VINYL ETHER mg/L < 000100 < 0.00100 0.00100
ACROLEIN mg/L < 0.10000 < 0.10000 0. 10000
ACRYLONITRILE ng/L < 0.10000 < 0.10000 0. 10000
BENZENE mg/L < 0.00100 < 0.00100 0.00100 0.00500
< 0.00300 < 0.01000 0.00500
BRQHODICHLDROHETHANE ag/L < 0.00300 < 0.01000 0. 00500 0. 00300
“ORM ag/L < 0.00100 < 0.00100 0.00100 0.00500
4 0.00500 < 0.01000 0. 00500
BROMOMETHANE sg/L < 0.01000 ¢ 0.02000 0.01000 0.01000
CAREON TETRACHLORIDE rg/L < 0.00100 < 0.,00100 0.00100 0. 00500
< 0.00500 < 0.01000 0.00500
CHLORIDE eg/L 1.00000 10. G000 28. 00000 23. 00000 7.00000
¢ 100000 < 1.00000 100000 < 1.00000 1.00000 1. 00000
1. 00000 12.00000 24, 00000 19.00000 25. 00000 3. 00000
1.00000 18. 00000 43. 00000 51, 00000 78. 0000G 2.00000
CHLOROBENZENE mg/L ¢ 0.00100 < 0.00100 0. 00100 0. 00500
0.00500 ¢ 0.01000 0. 00500
CHLORODIBROMOMETHANE mg/L £ 0.00100 ¢ 0.00100 0.00100
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PARAMETER REPORT BY WELLNUMBER (S)

+ (9 PEST CONTROL AREA

Ph e

DATE + (2/06/84 TO 10/19/88
PARAMETERS UNITS 09-01 09-03 09-04 09-05 09-06 09-09
CHLOROETHANE mg/L 0.01006 < 0.01000 < 0.01000 < 0.01000
0.01000 < 0.02000 <  0.01000
CHLOROFORM ng/L 0.00100 < 0.00100 < 0.00100 < 0.00500
0.00800 < G.O1000 < 0,00500
CHLOROMETHANE mg/L 0.01000 < 0.02000 <  €.01000 < 0.01000
Ci5-1,2-DICHLOROETHENE ng/L 0.04700
0.04700
C15-1,3-DICHLOROPROPENE mg/L 0.00100 < 0.00100 < 0.00100 ¢ 0.00500
0.00500 < 0.01000 < 0.00500
CTANCE, Field umha/cm 800, 00000 810.00000 1100 00000 1160, 00000 200. 00000 1230, 00000
CONDUCTANCE, Lab usho/ca 460. 00000 360. 00000 690, 00000 780. 00000 57G.00000 880. 00000
450. 00000 360. 00000 840. 00000 560.00000 560. 000060 820. 00000
DIBROMOCHL DROME THANE mg/L 0.00500 < 0.01000 ¢ 0.00500 < 0.00300
DICHLOROBROMOME THANE mg/L 0.00100 < 0.00100 < 0.00100
DICHLORODIFLUOROMETHANE ag/L 0.01000 <  0.01000 < 0.01000
ETHYL BENZENE mg/L 0.00100 < 0.00100 <  0.00100 < 0.00500
0.00500 < 0.01000 0.00500
IRON mg/L 0.08000 0. 13000 0.54000 0. 04000 2.82000 0. 19000
0. 18000 . 11000 0.909000 0.03000 < 0.05000 0.29000
IRON, TOTAL mg/L 0.01000 0.01000 0.20000 0.09000 13. 00000 0. 0600¢
1.30000 0.06000 0.50000 0.02000 8. 10000 0. 82000
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mreAMETER REPORT BY WELLNUMBER (5)

Sl : 09 PEST CONTROL AREA
DATE : 02/06/84 70 10/19/88
PARAMETERS UNITS 09-01 09-03 09-04 09-05 09-04 09-09
MANGANESE ng/L ND  0.00500 0.40000 0. 90000 2.60000 1. 10000 {5, 00000
0.38000 0.41000 2. 12000 1. 98000 1.02000 17.10000
0.04000 0.33000 1, 60000 0. 84000 0. 94000 19.0000¢
< 0.00500 0.18000 0.36000 4.20000 0.32000 3.21000
METHYL BROMIDE mg/L ¢ 0.,01000 < 0.01000 < 0,01000
METHYL CHLORIDE mg/L < 0.01000 < 0.01000 < 0.01000
METHYLENE CHLORIDE mg/L 0.00100 ¢ 0.00100 <  0.00100 0. 00400
0., 00200 0.01100 0.0030¢
{IRGANIC BROMINE mg/L ND  0.00200 ND  0.00200 0.00700 ND  0.00200 ND  0.00200 ND  0.00200
0.00200 ND  0.00200 N  0.00200 ND  0.02000 ND  0.00200 ND  0.00200
ND  0.01000 ND  0,01000 ND  0.01000 ND  0.01000 ND  0.01000 ND  0.01000
0.01000 ND  0.01000 ND  0.01000 ND  0.01000 ND  0.01000 ND  0.01000
ORGANIC CARBON, TOTAL ng/L 2.00000 2.00000 3.00000 ND  2.00000 ND  2.00000 ND  2.00000
{0 2.00000 6. 00000 5.00000 4,00000 2.00000 4.00000
10. 00000 3. 60000 2.40000 3. 00000 3. 90000 4, 40000
3. 10000 4, 40000 3.70000 3.10000 1.000600 3.50000
3.10000 ND  1.00000 ND  1.00000 1.00000 ND  1.00000 ND  1.00000
ND  1.00000 3.00000 ND  1.00000 ND  1.00G0O0 2.00000 10. 00000
< 1.00000 3. 00000 2.00000 2.00000 5. 00000 3.00000
2.00000
ORGANIC CHLORINE mg/L 0.02000 ND  0.01000 0.28000 ND  0.CO100 ND  0.01000 0.03000
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RARAMETER REPORT BY WELLNUMBER(S)

<o
=3 S

: 09 PEST CONTROL AREA

DATE t+ 02/05/84 10 10/19/88
PARAMETERS UNITS 09-01 09-03 09-04 09-03 09-06 09-09
ND  0.01000 0.27000 (., 04000 0.02000 0. 02000 0.02050
¢ 0.01000 0.45000 < .01000 0.01000 0.01000  {  0.01000
0.01000 0.49000 ¢ 0,01000 0.02000 0.01000 < 0.01000
ORGANIC 10DINE ng/L 0.00200 0. 19000 (. 03900 0.01400 0. 00800 4.03600
0.00200 0.01500 0.01300 0.02800 0. 00300 0.02100
0.01000 0. 02000 0.01000 0.02000 0.01000 0..06000
< 0,01000 0.04000 0.01000 0. 03000 0.01000 0. 08000
FCB 1242 ng/L ND  0.00020 ND  0.00020 ND  0Q.00020 ND  (0.00020 0.00020 ND  0.00020
ND  0.00020 ND  0.00020 ND  0.00020 ND  0.00020
ND O 0.00020 < 0.00020 ¢ 0.00020 <  0,00020
< 0.00020
PCh 1248 mg/L ND  0.00020 ND  0.00020 ND  0.00020 ND  0.00020 0.00020 ND  0.00020
0.00020 ND  ©.00020 ND  0.00020 ND  0.00020
0.00020 < 0.00020 < 0.C0020 < 0,00020
¢ 0.00020
PCh 1254 ng/L ND  0.00020 ND  0.00020 ND  0.00020 ND  0.00020 0.00020 ND  0.00020
ND  0.00020 ND  0.00020 ND  0.00020 ND  0.00020
ND O 0.00020 ¢ 0.00020 0.00020 ¢ 0,00020
¢ 0.00020
PCE 1260 mg/L ND  0.00020 ND  0.00020 ND  0.00020 ND  0,00020 0.00020 N  0.00020
ND  0.00020 ND  0.00020 ND  0.00020 ND  0.00020
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RARAMETER REPORT BY WELLNUMBER(S)

bii : 09 PEST CONTROL AREA
DATE : 02/06/84 TO 10/19/88
PARANETERS UNITS  09-01 09-03 05-04 09-05 09-06 09-09
N 0.00020 < 0.00020 < 0.00020 <  0.00020
¢ 0.00020
PCB, TOTAL ag/L  ND  0.00020 ND  0.00020 ND  0.0002¢ ND  0.00020 ND  0.00620 ND  0.00020
ND  0.00020 ND  0.00020 ND  0.00020 ND  0.00020
N 0.00020 < 0.00020 ¢ 0.00020 0. 00020
< 0.00020 < 0.01000 <  0.01000 ¢  0,01000
¢ 001000 < 001000 ¢ 0.01000 <  0.01000
{0 0.01000 < 0.01000 <  0.01000 <  0.01000
¢ 0.01000 < 0.01000 <  0.01000 0.01000
< 0.01000
LS g/l ND  0.00400 ND  0.0080C ND  0.00400 ND  0.00800 ND  0.00400 ND  0.00400
¢ 0.05000 < 0,000 ¢ 0.05000 < 0,000 ¢ ¢.05000 <  0,05000
ND  0.01000 0.01000 0.01000 < 0.01000 0.02000 ¢ 0.01000
¢ 0.05000 < 0.05000 <  0.05000 < 0.05000 <  0.05000 0.,05000
SODILM mg/L 22, 00000 28.00000 20. 00000 25. 00000 £1.00000 55, 00000
16..00000 24, 00000 14, 00000 4100000 42.00000 £5. 00000
23. 00000 27.00000 24, 00000 32,00000 42, 00000 54. 00000
30,00000 30.00000 28. 00000 4. 00000 42.00000 39. 00000
SPECIFIC CONDUCTANCE usho/ce  480.00000  570.00000  B70,00000  B30.00000  710.00000  970.00000
S30.00000  530.00000  790.00000  630.00000  780.00000  900.00000
430.00000 48000000  750.00000  570.00000 56000000  B0O.00000
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FRORAMETER REPORT BY WELLNUMBER(S)

by, : 09 PEST CONTROL AREA
DATE 1 02/06/84 TO 10/19/88
PARAMETERS UNITS 49-01 09-03 09-04 (9-03 09-06 09-09
543. 00000 540, 00000 1045, 00000 805, 00000 &90. 00000 1090. 00000
5980, 00000 6940, 00000 5010, 00000 750, 00000 3620. 00000 1193, 00300
563. 00000 611.00000 760, 00000 621. 00060
563, 00000 61100000 760, 00000 621.00¢00
SULFATE mg/L 49.00000 £0. 00000 120, 00000 140, 00000 240,00000 250. 60000
130. 00000 110, 00000 100, 00000 210.00600 190, 00000 320.00000
37.00000 33. 00000 140, G00CO 160, 00000 39, G000 36. 00000
26.00¢00 78. 00000 32, 00300 1454, G0G00 77.00000 2104, 00000
TE 10nCHLORDE THENE mg/L y  0.00100 0.00100 4.0010G < 6.00300
< 0.00500 0.01000 0. 00500
TETRAHYDROFURAN mg/L 0. 00600
TOLUENE ag/L < 0.00100 0.00100 0.00100 < 6.00500
| 0.00500 0. 01000 0. 00500
TOTAL ORGANIC HALDGENS mg/L < 0,00500 0.55300 0,03100 0.02700 < (00500 0.043900
0. 00500 0. 63500 0.927%0 0.03300 < 0,00300 0.02300
0.01000 0.67000 0. 03000 0. 05900 0.01800 0.02700
TRANS-1, 2-DICHLORDETHENE mg/L s 0.00100 0.11400 0.01130 {. 00300
< 0.00500 0.82000 0.G3300
0. 05000

0.52000
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RRRAMETER REPORT BY WELLNUMBER(S)

91.c : (9 PEST CONTROL AREA
DATE + 02/06/84 7O 10/19/06
PARAMETERS UNITS (901 99-03 (9-04 09-05 09-06 09-G9
TRANS-1,3-DICHLOROPRCPENE mg/L ¢.00100 ¢ 0.00100 < 0.00100 < 0.00300
#.00500 < 0.01000 < 0.00500
TRICH.ORDETHENE ag/L 0, 00100 0.03530 0.00290 £ 0.00300
£ 0.,00500 0. 39040 0. 01000
0.26000 0.01100
TRICHLOROETHYLENE mg/L ND 0.00050 0. 32000 0.01100 0.00890
0. 00050 0.18000 0. 00860 0.00480
< 0.01000 0. 21000 0.01000 0.G10C0
0. 00700 0. 22000 0,01100 0.027C¢0
0. 00500 0. 16800 .0.0160) 0.00800
0.01000 0. 11000 0.02000 0. 020600
TRICHLORDFLUDROME THANE ng/L s 0.00100 ¢ 0.00100 < 0.00100
VINYL CHLORIDE mg/L ¢ 6.01000 < 0.01000 < 0.01000 < 0.01000
¢ 0.01000 < 0.02000 < 0.01000
VOLATILES SCAN ag/l ND  5.000600 SR 0.00000 SR 0.00000 N 5.00000
XYLENE, TOTAL ag/L < 0,00500 ¢ 0.01000 < 0.00800 < 0.00500
pH 5.4. 7.00000 6. 50000 6. 60000 6. 60000 £->.'20000 6. 40000
6.90000 6. 00000 6. 70000 6. 40000 5. 70200 6. 00000
6.90000 8.  16,00000 4.81000 6.62000 7.25000 6. 79000
7.12000 6.51000 6.82000 6.08000
7.10000 6.30000 6.80000 &. 10000
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RAROMETER REPORT BY WELLNUMEER(S)

S5 :+ 09 PEST CONTROL AREA
DATE : 02/06/B4 TO 10/15/88
*
PARAMETERS UNITS 9-01 09-03 09-04 09-05 09-C6 09-09
pH, Field 5.U. 7.00000 6. 40000 6.30000 6. 60000 3. 96000 6. 20000
7.50000 6. 70000 6, 80000 6. 70000 &. 10000 630000
8. 50000 6.70000 8. 90000 8. 10000 9, 20000 8. 40000
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FINAL DRAFT PCA/R-150 TANK SITE IN5 170 023 498
FEBRUARY 1992

APPENDIX E

PROPOSED GROUND-WATER ASSESSMENT PLAN FOR R-150
TANK STORAGE CLOSURE
PEST CONTROL AREA



Presnell Garver Garver « A Joint Venture
ENGINEENRS » PLANNEARS * LAKDSCAPE ARCNITECTS ® ARCHITECTS

$17 West Ormsby o Loulsvilte, Kentucky 40203
$02 « 837-2508

October 2, 1984

Division Engineer

U. S. Army Engineer Division, Huntsville
Attn: HNDED-PM/Stan Lee

106 Wynn Drive

Huntsville, Alabama 35807

Re: Closure Plan for the R-150
Tank Site, NWSC Crane
Crane, Indiana
Contract No. DACA87-84-C-0050

Gentlemen:

In compliance with paragraph 3.12 Appendix A, Annex B of the Scope of
Work concerning closure of the R-150 site, the following attachments are
submitted with this letter.

Attachment 1: Plan For The Closure of The R-150 Tank Site, NWSC Crane,
By The Interim Status Standards of 40CFR 265.

Attachment 2: Synopsis Of Actions Taken By NWSC Crane To Close The
R-150 Tank Site.

Closure of a "tank"” under 40CFR 265 consists only of removing all

hazardous wastes and hazardous waste residues from the tank, any

discharge control equipment, and any discharge control structures.

Attachment 2 suggests that the requirements of 40CFR 265 have been met
and exceeded due to complete removal of the tank itself. Furthermore,
all removed wastes, etc., appear to have been managed as hazardous
wastes elsewhere.

Since the R-150 tank no longer exists, compliance with all of the
closure requirements of 40CFR 265 would be "after the fact."

P.0. Box C~50 Eleventh & Battery » Little Rock, Arkansas «» 501/376-3633
6725 Bulord Mighway, NE * Suite 118 « Atlanta, Georgle 30341 » 404/455-9375
No. 11 Kroger Executive Center o Norfolk, Virginia 23502 < 804/461-7090
Glen- Ed Professionat Park ¢ Edwardsville, 1llinois 62025 » 618/836-4448



Division Engineer

U. S. Army Engineer Division, Huntsville
October 2, 1984

Page Two

The provisions of this letter and attachments reflect an amendment to
the existing NWSC Crane Center-Wide Closure Plan.

Sincerely,

PRESNELL GARVER GARVER

%mﬂzwm,

/Jack Brashear, P.E.

JNB/ 1w

84-1480-000

Attachments

cc: €O, NavSeaSysCom
CO, NoDivNavFacEngCom/Wiese
€0, NWSC Crane/Andrews
DRCIS-A
DRCIS~RI-IC
DRSMC-ISE(R)
HSHB-ES/HSHB-EA



ATTACHMENT 1

PLAN FOR THE CLOSURE OF THE R-150 TANK SITE, NWSC CRANE, BY THE INTERIM
STATUS STANDARDS OF 40CFR 265.

Al-1



PLAN FOR THE CLOSURE OF THE R-150 TANK SITE, NWSC CRANE, BY THE INTERIM
STATUS STANDARDS OF 40CFR 265.

CLOSURE.
[265.110]. Applicability.

(a) This closure plan pertains to the tank at Storage Lot R-150 on the
premises of NWSC Crane. i

(b) Post-closure requirements do not apply because the tank is not a
disposal facility.

[265.111]. Closure Performance Standard.

(a) Closure of the tank will negate the need for further maintenance
because the tank will be removed and transported to a RCRA permitted
facility of f~NWSC Crane for final management.

(b) Human health and the environment will be protected from the effects
of the tank because the tank site will be decontaminated and will be
certified "clean" by sampling and analysis.

[265.112]. Amendment of the Plan.

(a) NWSC Crane will keep this closure plan and all revisions on the
facility until closure is completed and certified.

(1) The tank will be finally closed upon its removal. The term
“partial closure" does not apply. The maximum extent which will be
unclosed during the operating life of the tank is the tank only. In
accordance with 40CFR 265.197, Closure of Tanks, all wastes and waste
residues will be removed from the tank and appurtenances at the time of
closure.

(2) The estimated maximum amount of wastes in the tank is 37,000
gallons.

(3) The tank and appurtenances will be removed. The tank is below
ground; therefore, soil around the tank will be sampled and analyzed for
the presence of hazardous waste constituents. Soil will be removed and
managed as a hazardous waste, if necessary, to the extent that testing
and analysis indicates that the site is “clean.”

(4) It 4s estimated that closure will begin in 1983. Closure
operations will be completed within 180 days from the onset.

(b) NWSC Crane will amend this plan within 60 days if any changes in
the plan occur.

(c) NWSC Crane will submit this plan to the US EPA Regional
Administrator at least 180 days prior to the onset of closure
operations.
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(d) NWSC Crane will modify this plan or submit a new plan if so
directed by the Regional Administrator.

[265.113]. Time Allowed for Closure.

(a) NWSC Crane will remove the tank, all appurtenances, wastes, waste
residues, and all other contaminated soils or materials within 90 days
from the time the tank is last operated.

(b) Closure will be completed within 180 days after such operations
begin.

[265.114]. Disposal or Decontamination of Egquipment.

When closure is complete, the tank, all appurtenances, wastes,
waste residues, and all other contaminated soils or materials will be
transported off-NWSC Crape for management as hazardous waste. Al
equipment used during closure operations will be decontaminated by an
appropriate method. Any decontamination solution or wastes will be
containerized and managed as hazardous wastes.

[265.115]. Certificate of C]osure.

NWSC Crane will submit to the Regional Administrator certification
by both NWSC Crane and a registered professional engineer that the tank
has been closed in accordance with the approved closure plan.
POST-CLOSURE. -

[265.117]. Post-Closure Care and Use of the Property.

This paragraph and related paragraphs 265.118 through 265.120 do
not apply to this closure plan because the tank is not a disposal
facility.

[265.197]. Closure of Tanks.

The requirements of this paragraph are addressed in paragraph
265.114 of this closure plan.
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ATTACHMENT 2

SYNOPSIS OF ACTIONS TAKEN BY NWSC CRANE TO CLOSE THE R-150 TANK SITE
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The following synopsis represents information available concerning the
actual closure of the R-150 tank site at NWSC Crane. These actions
occurred between May 9, 1983, and January 25, 1984.

May 9 and 10, 1983. NWSC Crane shipped 27,245 gallons of PCB
contaminated oil sludge/water from the R-150 tank via DPDG contractor.

August 31, 1983. Collected two soil samples adjacent to the R-150 tank.
These two samples were collected around fill pipe and manhole, which
should have been the most contaminated areas. These samples were sent
to Chemical Waste Management laboratory for analysis.

September 23, 1983. NWSC Crane shipped 4,300 gallons of PCB liquid
(greater than 550 PPM) contaminated with 1,1,1 trichloroethane (12
percent for incineration only) to Emelle, Alabama. (Reference Chemical
Waste Management Company, Manifest No. 76346).

September 27, 1983. An itemized account follows:

{a) Began excavation to remove R-150 tank.

(b) Shipped 38 c.y. in two loads to Emelle, Alabama. (Manifest Nos.
76347 and 55161)

(c) Stockpiled remainder of R-150 excavation soil in the area adjacent
to the tank site.

(d) Collected soil samples around the tank during excavation.

Due to sides of hole caving in, collected soil samples from 3 places.

September 28, 1983. An itemized account follows:

(a) Removed 1,000 gallons of PCB (greater than 500 PPM) contaminated
0i1 (containing 1,1,1 trichloroethane). Shipped to Emelle,
Alabama, for incineration.

{(b) Replaced excavated material into the hole.

September 29, 1984. Shipped tank by lowboy semitrailer to Chemical
‘Waste Management, Emelle Facility, Emelle, Alabama. Manifest No. 76348.

November 3, 1983. Sampled water in the hole at R-150 where the tank had
been.

November 9, 1983. Received "ok" from I11inois EPA on disposal of soil.
The IT1inois EPA gave approval for disposal of the soil from around the
tank at Chemical Waste Management Landfill CID located Calumet City, °
I11inois. This approval based on analytical results. I1linois EPA
Waste Stream #831808. .

December 19, 20, and 21, 1983. An itemized account follows:

(a) Pumped approximately 25,000 gallons of water out of hole and hauled
to a NWSC Crane sanitary sewer.
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(b) Began to remove contaminated dirt from the hole and placed into a
bermed area adjacent to the hole.

(c) Approximately 25,000 gallons of water were hauled to a sanitary
sewer, .

December 21, 1983. Shipped five lcads of contaminated soil. Total
weight = 116.58 tons. (95 c.y.)

December 22, 1983. Shipped 13 loads of contaminated soil. Total weight
= 236.65 tons. (246 c.y.)

December 23, 1983. Shipped two loads of contaminated soil. Total
weight = 34,87 tons. (38 c.y.)

January 5, 1984. Shipped three loads of contaminated soil. Total
wefght = 50 tons. (63 c.y.)

January 6, 1984. Shipped two loads of contaminated soil. Total weight
= 20.4 tons. (36 c.y.)

January 9, 1984. Shipped two loads ‘of contaminated soil. Total weight
= 43.62 tons. (40 c.y.)

January 25, 1984. Shipped one load of contaminated soil. Total weight
=7.8tons. (5cC.y.)

Manifests to show “Waste Contaminated Soil -- Hazardous Waste Nos. F001,
F002; Hazardous Waste Solids No. ORM-£."

The preceeding synopsis was composed from notes furnished by NWSC Crane.

Fi11 dirt was obtained on-site and used for fill where contaminated dirt
has been excavated.

Visual inspection of soil around tank when excavating site on September
27, 1983, showed very little if any indication of contamination. Areas
that showed some indication of contamination were two soil samples. It
was felt by Crane and Chemical Waste Management representatives that
worst area of contamination was around fill pipes and manhole. Samples
were taken there for analysis.
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. APR 21989
Indiana Department of Environmental Management T
Office of Solid and Hazardous Waste Management
Plan Review and Permit Section

ATTN: Mr. Tom Linson

105 South Meridian Street

Indianapolis, IN 46225

Gentlemen: R -150 TANK STTE CBsSUlE Plan : GR3UwD WATERZ ASSESSMEST P

As requested in your correspondence dated January 9, 1989, Naval
Weapons Support Center (NWSC) Crane is submitting a proposed
Ground-Water Assessment Plan for R-150 Tank Site. This

. assessment. .plan was due in your . offlce on April 10, 1989. On L
April 5, 1989, Mr. Jim Hunsicker in a telephone conversation with ° .
Ms. Debble Dubenetzky requested a sixteen day extension on the
aforementioned date which would make it now due April 26, 1989.

NWSC Crane requests that deficiencies or comments regarding the
R-150 Ground-Water Assessment Plan be forwarded to
Mr. Jim Hunsicker by June 1, 1989.

NWSC Crane point of contact is Mr. Jim Hunsicker, Code 0924,
telephone 812-854-3114.

Sinceregly,

Encl:
(1) R-150 Tank Storage Ground—Water Assessment Plan

Copy to:

Region V EPA (C. Witt)

_». Indiana Department of Environmental Management (T. Miller)
SENORTHNAVFACENGCOM, Philadelphia (Code 14)
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for R~150 Tank Storage Closure,
Pest Control Area

1. The Indiana Department of Environmental Management (IDEM)
(reference letter of January 9, 1989 to James Hunsicker) requests
an assessment plan to determine the rate and extent of the
“plume” of contamination issuing from the vicinity of the tank
excavation at the Pesticide Control Area, NWSC Crane. The
project is identified as the "R-150 Tank Site Closure Plan" in
earlier correspondence between NWSC Crane and IDEM. The tank was
removed from its position on 27-28 September, 1983. The
excavated contaminated soil was placed back into the excavation
and removed for disposal in a secure landfill off-site in
December of 1983. The tank was 11 ft wide by 35 ft long. The
base of the tank was reportedly 15 ft deep. IDEM suggests using
as indicators the compounds trichloroethylene (TCE) and
trichloroethane. 1IDEM also requirés that the source of -the. - ...
contamination "plume" be determined. Figures 1 and 2 show the
locations of NWSC Crane and the Pest Control Area.

2. Figures 3 and 4 are contaminant concentration maps for TCE
and trichloroethane, resp. for Apr. 19-20, 1988, the latest
available water monitoring period. Figures 3A and 4A show
concentrations of the compounds in each well for January, 1988
sampling. The concentration levels are contoured in Figures 5
through 8. WT1P through WT6P are wells emplaced by Hunt in
summer of 1986 (Hunt's data is presented in Appendix 1 and
include boring location maps, geologic cross sections and a water
level contour map). Tabulations of TCE and trichloroethane and
for all analyzed compounds and parameters are presented in
Appendix 2. WTSP is near the center of the tank excavation.
Well WT3P, located 40 ft south of the tank excavation, has the
highest concentration of TCE and a relatively high concentration
of trichloroethane among the monitoring wells. Well WT4P is also
relatively high in concentration of the two compounds. Hunt's
piezometric surface contour map (Appendix 1) shows a mounding in
the tank excavation and a general gradient to the WNW. The
mounding possibly has driven contaminants locally to the south
and east toward wells WT3P and WT4P. Concentrations generally
decrease to the west. Well WT6P, 182 ft to the east and up-
gradient, is clean (no indicator compounds detected). Hunt's
hydrogeologic cross sections and the well logs (Appendix 1)
indicate that ground-water flow occurs in an approximately 1 ft
thick coal bed. The piezometric surface is artesian near the
excavation site.

3. Well 9-3-81, located approximately 400 ft SW of WISP (Figures
3 and 4) also shows concentrations of the indicator compounds
higher than most of the other wells. An approximate "plume"
boundary around well 9-3-81 was determined from limited well data
by Dunbar in 1984. There is some question concerning the source
of the contamination in well 9-3-81. I.e. is the well near

1l
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another source or is there’ a hydrogeologlcal connection between

it and the tank excavation area ? Measured levels of the
indicator compounds historically have been relatively high in the
well, which indicates that the well probably samples a source
other than that at the tank excavation site.

4. Additional wells should be installed to adequately define the
contaminant "plume" or distribution, especially around the zone
of high-concentration defined by wells WT3P and WT4P. Figure 9
presents suggested locations for six additional wells. Proposed
wells 1-4 will provide information on the extent of contamination
in the aquifer around WT3P. Well 5 will better define the
geology and the degree of contamination toward well 9-3-81. Well
6 will confirm or refute the assumption that contamination does
not extend up-gradient toward WT6P. All existing wells will also
be monitored and sampled. Proposed wells 1-3 are approximately

- 50 -ft -and. wells 4. .and 5 approximately 100 ft from well WT3P.

Well 6 is to be placed midway between WT4P and WT6EP.

5
5. All proposed weli§°§ﬁgﬁiamge¢§3}ed and should extend 5 ft
into the shale below the water-bearing coal bed and sandstone
(the screened zone in existing wells WT1P-WT6P). The upper
aquifer (sandstone and coal)  should be cased and the casing
grouted into the upper 1/2 ft of shale before the drill is
advanced the required 5 ft into the shale, in case the shale is
less than 5 ft thick.

6. A map will be prepared from monitoring data of all wells
after the first sampling round to show contoured contaminant
concentrations and "plume" geometry. Hydrogeologic cross
sections will alsoc be prepared.

7. A tentative schedule for beginning installation of these well$
would be July 1, 1989.
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Appendix 1. Data from Hunt's Storage Tank Ground-Water Evaluation, Pest
Control Area.
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Appenclx . Meazured coniamination levels in Pest Control Area
wells, T1CE and Trichlioroethane and all analyzed compounds/parameters.




WELLNUMBER DATESAMPLE PARANETER ANTOET & UNIT NELLUURBER DATESAMPLE PARAMETER ANTDET A UNIF:

09-01 01/26/88  TRICHLOROETHYLENE 0.00700 ag/L 09-03 01/16/85  1.1,1-TRICHLOROETHANE 0.03900 ng/t
09-01 04/20/88  TRICHLOROETHYLENE 0.00500 ag/L : 09-03 02/05/86  1,1,1-TRICHLOROE THANE 0.12000 ag/t: "
09-03 09/16/86  TRICHLOROETHYLENE 0.32000 ag/L - 09-03 02/21/87  1.1,1-TRICHLOROE THANE 0.27000 ngrg_ -
09-03 02/21/87  TRICHLOROETHYLENE 0.18000 ag/L 09-03 12/04/81 l.l.l-lRlcnlOﬁOETHﬁNE 0.26600 ag/l: .
09-03 12/04/87  TRICHLOROETHYLENE 0.21000 ng/l - 09-03 01/26/88 1,1,1-TRICHLOROETHANE 0.23700 ng/f: -
09-03 01/26/88  TRICHLOROETHYLENE 0.22000 ag/L . 09-03 01/26/88 1,1,1-TRICHLOROETHARE 0.34000 ng/E’
09-03 04/20/88  TRICHLOROE THYLENE 0.16800 mg/L 09-03 04/20/88  1,1,1-TRICHLOROETHANE 0.17900 ag/L*
09-04 09/16/86  TRICHLOROE THYLENE 0.01100 mg/L . 09-04 09/16/86  1,1,1-TRICHLOROETHANE 0.00086 mg/L: -
09-04 02/21/81  TRICHLOROETHYLENE 0.00860 ag/L - 09-04 02/21/87  1,1,1-TRICHLOROE THAE 0.00060 ‘sg/k 3’
09-04 12/04/87  TRICHLOROETHYLENE 0.01000 sg/1 09-05 09/16/86  1,1,1-TRICHLOROETHANE 0.00250 -gll
09-04 01/26/88  TRICHLOROETHYLERE 0.01100 ng/L 09-0% 02/21/87  1,1,1-TRICHLORGE THARE 0.00110 ag/t: 3
09-04 04/19/88  TRICHLORDETHYLENE 0.01600 ng/L . 09-05 04/20/88 1,1,1-TRICHLOROETHANE 0.00300 -glL
09-05 09/16/86  TRICHLOROETHYLENE 0.00890 ag/L 09-09 01/28/88  1,1,1-TRICHLOROE THANE 0.00400 nglt
09-05 02/21/87  TRICHLOROETHYLENE 0.00480 ag/L 09-NT1P  02/21/87 1,1,1-TRICHLOROETHANE 0.00180 mg/L -
09-05 12/04/87  TRICHLOROETHYLENE 0.01000 na/1 . 09-N12P  09/16/86 1,1,1-TRICHLOROETHANE 0.00200 qqll.
09-05 01/26/88  TRICHLOROETHYLENE 0.02700 mg/L 09-WI2P  02/21/87 1,1,1-TRICHLOROETHANE 0.00310 wo/L-*
09-05 , 04/20/88  TRICHLOROETHYLENE 0.00800 ag/L = 09-MT20  01/26/88  1,1,1-TRICHLOROETHANE 0.00400 ngf{-
" 09-NTIP  09/16/86  TRICHLOROETHYLENE 0.00310 ng/L 09-WI2P  04/19/88  1,1,1-TRICHLOROETHANE 0.00200 aghL .
09-NT1P  02/21/87  TRICHLOROETHYLENE 0.00610 ag/L 09-NTSP  02/21/87  1,1,1-TRICHLOROETHANE 0.00650. ng/{ .
09-NT1P  12/04/87  TRICHLOROETHYLENE 0.01000 ag/l ° 09-WT3P  01/26/88 1,1,1-TRICHLOROETHANE A 0.00700 ngfL";
09-WT1P  01/26/88  TRICHLOROETHYLENE 0.02400 ag/L . 09-WI3P  04/19/88 1,1,1-TRICHLOROETHANE 0.00600 mgfé::
09-WT1P  04/19/88  TRICHLOROETHYLENE 0.00800 ag/L : 09-WT4P  09/16/86 1,1,1-TRICHLOROETHANE ©0.00950 ag/t -
09-NT2P  09/16/86  TRICHLOROETHYLENE 0.01200 mg/t 09-W14P  02/21/81 1,1,1-TRICHLOROETHANE 0.00130 aghl -
09-N12P  02/21/87  TRICHLOROETHYLENE 0.02300 mg/L 09-NT4P  12/04/87 1,1,1-TRICHLOROETHANE 0.01000 ngft*
09-N12P  12/04/87  TRICHLOROETHYLENE 0.02000 ag/1 09-WT4P  01/28/88 1,1,1-TRICHLOROETHANE 0.00800 wg/d".
09-NT2P  01/26/88  TRICHLOROETHYLENE 0.02800 ag/L 09-WI4P  04/19/88  1,1,1-TRICHLOROETHANE 0.00900 sg/L.
C09-NI2P  04/19/88  TRICHLOROETHYLENE 0.02200 g/t - . T
09-NT3P  09/16/86  TRICHLOROETHYLENE 0.74000 ag/L R
09-WT3P  02/21/87  TRICHLOROETHYLENE 0.11000 ag/L -
09-NT3P  12/04/87  TRILHLOROETHYLENE 0.92000 ag/1 - ot
09-N13P  01/26/88  TRICHLOROETHYLENE 0.59800 ng/L o
09-WI3P  04/19/88  TRICHLOROETHYLENE 0.57500 mg/L - ca
T09-WT4P  09/16/86  TRICHLORDETHYLENE 0.40000 sg/L - ST
o oL o 13000 w1 Trichioroethylene (1CK) and 1,1, 1=trichloroethalle
09-W14P  01/28/88  TRICKLORDETHYLENE 008300 ag/L . mensured in l'est Control Area (Cite 9) wel]s.‘..:."_;;‘.-
09-N14P  04/19/88  TRICHLOROETHYLENE 0.12900 mg/t - ‘ sy

09-¥15P  04/19/88  TRICHLOROETHYLENE 0.00400 mg/L -



_H[LLNUHBER DATESAMPLE PARAMETER
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01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
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06/18/85
06/18/85
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/n4 /R4

1,14 rnlcntanoglnaus
szrummmmumma

. 1,1,2-TRICHLOROE THANE

1,1-0OICHLORDETHANE
1,1-DICHLOROETHENE
1,1-DICKLOROETHENE
1,2-DICHLOROETHANE
1,2-0ICHLOROPROPANE
2-CHLOROETHYL VINYL ETHER
ACROLEIN

ACRYLONITRILE

BENZENE

BROKOFORM

CARBON TETRACRLORIDE
CHLORIDE

CHLOROBENIENE
CHLORODIBROMONE THANE
CHLOROE THANE

CHLOROF ORM
C1S-1,3-DICHLORDPROPENE
CONDUCTANCE, Field
COMDUCTANCE, Lab
DICHLOROBROMONE THANE
DICHLORODIFLUOROHETKANE
ETHYL BENIENE

IRON

NANGAMESE

METHYL BROMIDE

-METHYL CHLORIDE

HETHYLERE CHLORIDE
ORGANIC CARBON, TOTAL
PHENOLS

S0bIun

SULFATE

TETRACHLOROE THENE
TOLUEME

TOTAL ORGANIC HALOGENS
TRANS-1,2-DICHLORDETHENE
TRANS- §,3-DICHLOROPROPEKE
TRICHLOROETHENE
TRICHLOROF LUOROME THANE
VINYL CHLORIDE

pH, Lab

CONDUCTANCE, Lab
ORGANIC CARBON, TOTAL
ORGANIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
pH, Field

pH, Lab

CHLORIDE

IRON, TOTAL

HANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SODIuM

SPECIFIC COMDUCTANCE
SULFATE

VOLATILES SCAN

pH

ORGANIC BROMINE
NREARTE CHEDRTHE

' =|glt-

UNIT  VALUE
.|g/L:~'

.~
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Caghi

ag/L
ag/tL
ag/tL
8g/L
ag/L
ag/L
ag/L
ag/t
ag/L
»o/L
ag/L
ag/L
ag/L
ag/t
ag/L
ng/L
ag/L
usho/ca
umho/ca
ag/L <
29/t <
ag/t <
a9/t

ag/L

ag/l <

g/l

wg/L <
a9/l

ag/L <
ag/L

g/t

g/l ,
ag/L <
ag/t <
ag/L '
ag/t ¢
ag/L

ag/t '
ag/L <
s.\.
uaho/ca
ag/L

ag/L

g/t <
S.u.

S.u.

ag/L

ag/L

ag/L

ag/L N
ag/l N
ag/L
vaho/ca
ag/L

ag/L WD
S.u.

g/l ND
20/t <

- ANTDET A.
T B 00199 .
o UWO'NO'....'

0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.10000
0.10000
0.00100
0.00100
0.00100
1.00000
0.00100
0.00100
0.01000
0.00100
0.00100
800.00000
460.00000
0.00100
0.01000
0.00100
0.08000
0.38000
0.01000
0.01000

0.00100

10.00000
0.05000
16.00000
130.00000
0.00100
0.00100
0.00500
0.00100
0.00100
0.00100
0.00100
0.01000
1.50000
450.00000
3.10000
3.10000
0.00500
8.50000
1.70000
1.00000
1.30000
0.04000
1.00000
0.01000
25.00000
430.00000
37.00000
5.00000
7.00000
0.01000
0.01000
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09-01
09-01
03-01

- 09/16/86

09-04
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-0!
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
. 0901 .
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-0)
$09-0)
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-01
09-04
09-01
09-01

e e v

06/11/86
06/17/86
06/17/86

06117/86;. -0
* ORGANTC JOOINE ™~ 5Fan
1,1,1-TRICHLORGETHANE

Ye/17/86

09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
02/21/81
02/21/87
02/21/81
02/21/81
02/21/81
02/21/87
02/21/87
12/04/87
12/04/81
12/04/87
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/86
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
04/20/88
04/20/88

SPECIFIC CONDUCTANCE
pH
ORGANIC BROMINE

TRICHLOROETHYLENE

PCB 1242

PCB 1248

PCB 1254

PCB 1260

PCB, TOTAL
1,1,1-TRICHLOROETHANE
TRICHLORDETHYLENE

PCB 1242

#C8 1248

PCB 1254

PCB 1260

pCB, TOTAL

PCB, TOTAL
TRICHLOROETHYLENE
1,1,1-TRICHLOROETHAKE
pH

SPECIFIC COMDUCTANCE
ORGANIC CARBON, TOT4L
TOTAL ORGANIC HALOGENS
1RON

MANGANESE

SODIuM

SULFATE

CRLORIDE

PHENOL |

pC8, TOTAL
1,1,1-TRICHLOROETHANE
TRICHLORDETHYLENE
CHLOROME THANE
BROMONETHANE
VINYLCHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
1,1-DICHLORDETHENE
1,1-DICHLORCETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHARE
1,1,1-TRICHLDORDETHARE
CARBON TETRACHLORIDE
BROMOD ICHLOROME THANE
1,2-DICKLOROPROPANE
TRANS-1,3-0DICHLOROPROPENE
TRICHLORDETHENE
DIBROMOCHLOROME THANE
1,1,2-TRICHLORGETHANE
BENZENE
CIS-1,3-DICHLOROPROPENE
BROMOFORM
TETRACHLOROETHENE
1,1,2,2-TETRACHLOROE THANE
TOLUENE
CHLOROBENIENE
ETHYLBENIENE

XYLERE (TOTAL)

pi

SPECIFIC CONDUCTANCE

‘ORGANIC CHLORINE .0 . .

ey

usho/ce
S.y.

ag/l KD
agfL-. "

£
. -.‘g]’(_ 3 -(-

g/l
g/l <
g/l N
ag/L  ND
ag/L D
ag/t WD
ag/L WD
agft <
g/l <
ag/L

ag/L

ag/L

ag/L

ag/l

g/l <
ag/l <
g/l <
S.U.
usho/cs
agft

ag/t <
g/t

ag/L <
ag/t

ag/L

ag/L

g/t <
ag/L <
g/t <
ag/L

ag/L

ag/L

ag/L

ag/L

ag/L

ag/L

ag/L

ng/l

ag/l

ag/L

g/t <
ag/L

ag/L

ag/lL

ag/L

g/t

ag/L
ag/L
ag/l
ag/L
ag/L

g/t

ag/L
ag/L
ag/t
ag/L
ag/L

s.U.
usho/ca

~A oA A A

A A A~

A A A A A

AA A A A A A A AN AN AN A

545.00000
6.90000
0.01000°

L. 0.010007 i
001000 7

" 0.00050
0.00050
0.00020
0.00020
0.00020
0.00020
0.00020
0.00050
0.00050
0.00020
0.00020
0.00020
0.00020
0.00020
0.01000
0.01000
0.01000
6.90000

§980.00000

2.00000
0.01000
0.18000
0.00500
30.00000
26.00000
1.00000
0.05000

1 0.01000

©0.00500
0.00700
0.01000
0.01000
0.01000
0.01000
0.00200
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
1.12000
$63.00000



09-01
09-02
09-02

. ‘09‘02 ;
R

09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
. 09-02

09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-02
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03

NO-NAY

LAY
04/20/88
01/16/85
01/16/85

' LAL/16785 -
L 01118185

01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
06/19/85
06/19/85
06/19/85
06/19/85
06/19/85
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
06/17/86
06/17/86

. 06/17/86

06/17/86
06/17/86
06/11/86
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/16/85
01/16/85
01/16/85%
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85%
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/8%
01/16/85

01/16/8%
WAV L 13

CIROK
HﬁNGﬂNESE

TRICHLOROETHYLENE

_CHLORIDE
'CONDUCTANCE, Field

CONDUCIANCE Lab

ORGANIC CARBON, TOTAL
PHENOLS

SODIUN

SULFATE

TOTAL ORGAMIC MALOGENS
pH, Lab

CONDUCTANCE, Lab
ORGAKIC CARBOK, TOTAL
TOTAL ORGANIC HALOGENS
pH, Field

pH, Lab

CHLORIDE

IRON, TOTAL

HANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SODIUM

SPECIFIC CONDUCTANCE
SULFATE

pH

ORGANIC BROMINE
DROGANIC CHLORINE
CRGANIC TODINE
ORGANIC CARBON, TOTAL
SPECIFIC COMOUCTANCE
pH :
ORGANIC BROHINE

ORGANIC CHLORINE

ORGANIC IODINE

pH

SPECIFIC CONDUCTANCE
ORGANIC CARBON, TOTAL
T0TAL ORGAMIC MALOGENS
IRON

NANGANESE

SODIUM

SULFATE

CHLORIDE

PHENOL
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,2-01CHLORDETHANE
1,2-DICHLOROPROPANE
2-CHLOROETHYL VINYL ETHER
ACROLEIN

ACRYLONITRILE

BENIEKE

BROMOFORM

CARBON TETRACHLORIDE
CHLORIDE

CHLORDBENZENE
CHLORODIBROMOME THANE
CHLORDETHANE

CHLOROFORM

C15-1,3-DICHLOROPROPENE
rONNICTANCE  Fiald

li]L
ag/L <
uaho/ca

e :u1holcn o
oL :; . ‘9}’. S e
g/l

ag/t

ag/L <
ag/L

g/l

ag/L

$.u.
usho/ca
ag/L

ag/t <
s.U.

s.U.

g/l

ag/L

ag/L

ag/L WD
agft

g/l
vaho/ce
ag/L

s

ag/L  ND
g/t <
ag/L

ag/L
usho/ce

_s.0.

g/l KD
ag/L <
ag/L

s.u.
usho/ca
ag/L

ag/L <
ag/L
ag/t
ag/L
ag/L
2/l
ag/L
ag/L
ag/L
g/t
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/t
ag/L
ag/L
g/l
ag/tL
a9/t
ag/L
ag/L
sg/L
vsho/ca

~

A A A A A AN AR AN AN A AR

0.00500
1.00000
830.00000

.. 435,00000
S ARE30000. ¢
2580000

8.20000
0.05000
14.00000
18.00000
0.01900
6.60000
440.00000
5.10000
0.00500
1.90000
6.80000
9.00000
28.00000
23.00000
1.00000
0.01000
14.00000
430.00000
39.00000
6.30000
0.01000
0.01000
0.06000
5.00000
620.00000

6.10000

0.01000
0.01000
0.01000
6.90000
5980.00000
3.00000
0.01000
24.60000
16.40000
17.00000
23.00000
58.00000
0.05000
0.03900
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.10000
0.10000
0.00100
0.00100
0.00100
1.00000
0.00100
0.00100
0.01000
0.00100
0.00100
810.00000

St
R
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. 09-03 01/16/85  DICHLORODIFLUOROME THANE gt < 0.01000
09-03 . 01/16/85 ETHYL BENIEME gL < . 0.00100 .
o 09-03.  .01/16/85  IRON ' . g/t . ©0.13000.° . _
ST 0903 T BH[J6f85 . MANGAMESE: oo .iu [ U mglL. e, OAWQOT- s ot LT T e
.- 09+03" " 01/16/85" METHYL-BRONIOE - ,'Iff"’.-'f.“fig/L":f'{‘f'“f‘~_ojoibooz;f, I LA LIS
09-03  01/16/85 METHYL CHLORIDE - ' 0/l - < 0.010000 . T . R
09-03 01/16/85 METHYLENE CHLORIDE g/l < 0.00100
09-03 01/16/85 ORGANIC CARBOH, TOTAL /L 5.60000
09-03 01/16/85  PHENOLS ag/t < . 0.05000
09-03 01/16/85  SODIUN ag/L 24.00000
09-03 01/16/85  SULFATE ag/L ' 110.00000
09-03 01/16/85  TETRACHLOROETHENE g/l < 0.00100
09-03 01/16/85  TOLUENE g/t < 0.00100
09-03 01/16/85 TOTAL ORGANIC HALOGENS ao/L 0.55300
09-03 01/16/85  TRANS-1,2~DICHLOROETHENE ag/L 0.11400
09-03 01/16/85  TRANS-1,3-DICKLOROPROPENE g/t < 0.00100
09-03 01/16/85  TRICHLOROETHENE . ag/L 0.05530
09-03 01/16/85  TRICHLOROFLUOROMETHANE - g/l < 0.00100
09-03 01/16/85  VINYL CHLORIDE g/t < 0.01000
09-03 01/16/85 pH, Lab S.v. 6.80000
09-03 06/18/85 CONDUCTANCE, Lab usho/ca 560.00000
09-03 06/18/85 ORGANIC CARBON, TOTAL ag/L 4.40000
09-03 06/18/85  TOTAL ORGANIC HALOGENS ag/L 0.65500
09-03 06/18/85 oH, Field S.U. 6.70000
09-03 06/18/85 pH, Lab S.v. 7.10000
09-03 02/05/86  1,1,1~TRICHLOROETHAKE sg/L 0.12000
09-03 02/05/86  1,1-DICHLOROETHANE g/t 0.03300
09-03 02/05/86  CHLORIDE ag/L 12.00000
09-03 02/05/86  CIS-1,2-DICHLOROETHENE ag/L 0.04700
09-03 02/05/86  IRON, TOTAL a9/t 0.06000
09-03 02/05/86  MANGANESE ag/L 0.33000
-09-03 . 02/05/86 -ORGANIC CARBON, TOTAL ..  amg/L _ ND . 1.00000
09-03 02/05/86  PHENOLS ag/L 0.01000
09-03 02/05/86  SODIUN _ ag/L 21.00000
09-03 02/05/86  SPECIFIC COMDUCTANCE usho/ce 480.00000
09-03 02/05/86  SULFATE ag/L $3.00000
09-03 02/05/86  TRANS-1,2-DICHLOROETHENE ag/L 0.82000
09-03 02/05/86  TRICHLORDETHENE ag/L 0.39000
09-03 02/05/86  VOLATILES SCAN ag/l SR 0.00000
09-03 02/05/86¢ pH S.U. 6.50000
09-03 02/05/86  ORGANIC BROMINE ag/t X0 0.01000
09-03 02/05/86  ORGANIC CHLORINE W/t 0.45000
09-03 02/05/86  ORGANIC IODINE ag/t 0.02000
09-03 06/17/8¢  ORGANIC CARBON, TOTAL ag/L 3.00000
09-03 06/17/86  SPECIFIC CONDUCTANCE usho/ce 540. 00000
09-03 06/17/86 o 5.0, 6.00000
09-03 06/17/86  ORGANIC BROMINE ag/t WD 0.01000
09-03 06/17/86  ORGANIC CHLORINE s/t 0.49000
09-03 06/17/86  ORGANIC JODINE ag/L 0.04000
09-03 09/16/8¢  1,1,1-TRICHLOROETHANE g/l < 0.00050
09-03 09/16/86  TRICHLOROETHYLENE ag/L 0.32000
09-03 09/16/86  PC8 1242 g/l N 0.00020
09-03 09/16/86  PCB 1248 sg/L WD 0.00020
09-03 09/16/86  PCB 1254 sg/L WD 0.00020
©09~03 09/16/86  PCB 1260 ag/l N 0.00020
09-03 09/16/86  PCB, TOTAL ag/L WD 0.00020
09-03 02/21/87 1,1,1-TRICKLOROE THANE ag/t 0.27000
09-03 . 02/21/87  TRICHLOROETHYLENE ag/t 0.18000
09-03 02/21/81  PCB 1242 0L < 0.00020
09-03 02/21/87 PC8 1248 g/l < 0.00020
09-03 02/21/87  PCB 1254 g/t < 0.00020
09-03 02/21/87  PCB 1260 /Lt < 0.00020
09-03 02/21/87  PCB, TOTAL g/t < 0.00020

YWY 19104187  OPR  TNTAL © o aafl < 0.01000




09-03
09-03
09-03

09037
s

© 09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
- 09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
09-03
- 09-03
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04

01/26/88
01/26/88
01/26/68

01/26/88 .
01 26/88
" 01/26/88

01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88

01/26/88

01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
04/20/88
04/20/88
04/20/88
04/20/88
04/20/88
01/16/8%
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85

pH
SPECIFIC COMDUCTANCE
ORGAKIC CARBON, TOTAL

TOTAL ORGANIC HALOGENS .

L }'Ro“" e '. _-'.’..’. R .‘.'- '—";‘;: ‘-'.:;"

- MANGANESE " - ~
SODIUN
SULFATE
CHLORIDE
PHENOL
PCB, TOTAL
1,1,1-TRICHLOROETHANE
TRICHLOROETHYLENE
CHLORONETHANE
BROMOME THANE
VINYLCHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
1,1-DICHLOROE THENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROF ORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROME THANE
1,2-0ICHLOROPROPANE
TRANS- 1, 3-DICHLOROPROPENE
TRICHLORDE THENE
OIBROMOCHLORONE THANE
1,1,2-TRICHLOROE THANE
BENZENE
C15-1,3-DICHLOROPROPENE
BROMGF OR
TETRACHLOROE THENE
1,1,2,2-TETRACHLOROE THANE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
XYLENE (TOTAL)
pH
SPECIFIC CONDUCTANCE
PCB, TOTAL
1,1,1- TRICHLOROETHANE
TRICHLOROETHYLERE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROE THANE
1,1,2- TRICHLOROE THANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLORDE THANE
1,2-DICKLOROPROPANE
2-CHLOROETHYL VINYL ETHER
ACROLEIN
ACRYLONITRILE
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLORIDE
CHLOROBENIENE
CHLORODIBROMOME THANE
CHLOROETHANE
CHLOROFORM
CIS-1,3-DICHLOROPROPENE

-~

S.u.
usho/ca
ag/L

/L.,
ag/L
ag/L
ag/L
ag/tL
ag/lL
ag9/L
ag/L
ag/L
ag/L
g/t
ag/L
g/t
ag/L
ag/L
ag/L
ag/L
g/l
g/t
ag/L
ag/L
ag/L
s/l
ag/L
ag/L
ag/lL
ag/L
ag/L
ag/L
ag/L
ag/l
ag/L
ag/L
ag/L
ag/L
S.\u.
usho/ca
ag/L
ag/lL
sg/L
ag/L
e/t
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
a9/l
ng/L
ag/t
ag/L
ag/L
ng/L
ag/t
ag/L -

8.

B AT
Y 1T T

A A A A Y 2

A A A~

A A A A A A A A A A~

A A A A A A A A A A A AN A A AN

16.900000
6940.00000
3.00000
- 0.67000. .

- - 0718000
30.00000
78.00000
18.00000
0.05000
0.01000
0.23100
0.22000
0.02000
0.02000
0.02000
0.02000
0.01100
0.04700
0.06700
0.52000
0.01000
0.01000
0.34000
0.01000
0.01000
0.01000
0.01000
0.26000
0.01000
0.01000
0.01000
0.01000
0.01000
0.01000
0.01000
0.01000
0.01000
0.01000
0.01000
6.51000

611.00000
0.01000
0.17900
0.16800
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.10000
0.10000
0.00100
0.00100
0.00100
1.00000
0.00100
0.00100
0.01000
0.00100
0.00100

ﬁ{h&&uwwﬁgﬁﬁﬂzfig;g
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09-04
09-04
09-04
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09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09~04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04

NO. N4

VijaQiuv
01/16/85
01/16/85
01/16/85

D6/,
a1/rs/es:

01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
06/19/85
06/19/85
06/19/85
06/19/85
06/19/85
02/05/86
02/05/86
02/05/86
02/05/86
02/05/8¢6

02/05/86.

02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
06/17/86
06/17/86
06/17/8¢
06/17/86
06/17/86
06/17/86
09/16/8¢
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
02/21/81
02/21/87
02/21/87
02/21/8?
02/21/87
02/21/87
02/21/87
12/04/87

IEXLYRI S
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DICHLOROBROMOMETHANE
DICHLORODIFLUORCME THANE
ETHYL BENIENE

:lknﬂqi} R RO LR
METHYL BROMIDE

METHYL CHLORIDE
METHYLENE CHLORIDE
ORGANIC CARBOM, TOTAL
PHENOLS

SODIUM

SULFATE
TETRACHLOROETHENE
TOLUENE

TOTAL ORGANIC HALOGENS
TRANS-1,2-0ICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROF LUOROME THAKE
VINYL CHLORIDE

pH, Lab

CONDUCTANCE, Lab
ORGANIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
pH, Field

pH, Lab

CHLORIDE

IRON, TOTAL

MANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SODIUM

SPECIFIC CONDUCTANCE
SULFATE
TETRAHYDROFURAN
TRANS-1,2-DICHLOROETHENE
TRICHLORDETHENE
VOLATILES SCAN

pH

ORGANIC BROMINE
ORGANIC CHLORINE
ORGANIC HODINE

ORGANIC CARBON, TOTAL
SPECIFIC CONDUCTANCE
pH

ORGANIC BROMINE
ORGANIC CHLORINE
ORGANIC IDDINE
1,1,1-TRICHLOROETHANE
TRICHLOROETHYLENE

PCB 1242

PCB 1248

PCB 1254

Pes 1260

pCB, TOTAL
1,1,1-TRICHLOROE THANE
TRICHLOROETHYLENE

PC8 1242

PCB 1248

PCB 1254

PC8 1260

Pc8, TOTAL

PCP, TOTAL
TOTAUENROFTHYT FNF

usho/ce

ag/t
ag/L
s.u.
S.\.
ng/L
ag/L
ag/tL
ag/L
ag/L
ng/L

usho/ca

sg/L
g/t
ag/l
ag/L
ag/L
s.U.
ag/L
ag/t
ag/L
agft

usho/ce

S.u.
ag/t
ag/L
ag/l
ag/L
ag/L
ag/L
agflL
ag/L
ag/L
ag/L
ag/L
a9/l
8g/L
ag/tL
ag/L
ag/L
ag/L
ag/]
na/l

KD

SR

L]
4

L1V

ND
<

ND
KD
K0
ND
KD

A A A A~

0.00100
0.01000
0.00100

s s 54000
"'f_2:t2DOQ -;i L

"0.01060
0.01000
0.00100
2.40000
0.05000

14.00000

100.00000
0.00100
0.00100
0.03100
0.01130
0.00100
0.00290
0.00100
0.01000
7.10000

860.00000
5.70000
0.02790
8.90000
7.30000

24.00000
0.50000
1.60000
1.00000
0.01000

©24.00000

750.00000

14000000
0.00600
0.05300
0.01000
0.00000
6.60000
0.01000
0.01000
0.01000
1.00000

1045.00000

6.70000
0.01000
0.01000
0.01000
0.0008¢
0.01100
0.00020
0.00020
0.00020
0.00020
0.00020
0.00060
0.00860
0.00020
0.00020
0.00020
0.00020
0.00020
0.01000
0.01000



09-04
09-04
09-04

L0904

" 09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-04
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-0%

CEY R TR

01/26/88
01/26/88
01/26/88

[01/26/88
" 01/28/88" "

01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88

. 01/26/88

01/26/88
01/2¢6/88
01/26)88
01/26/88
01/26/88
01/26/88
01/26/88
04/19/88
04/19/88
04/19/88
04/19/88
04/19/88
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85%
01/16/85
01/16/85
01/16/85
01/16/85%
01/16/85
06/19/85
06/19/85
06/19/85
06/19/85
06/19/85
02/05/86
02/05/86
02/05/86
02/05/86

SPECIFIC CONDUCTANCE
ORGANIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
RN 0 -

WANGRNESE S~ 7 T

sopIun

SULFATE

CHLORIDE

PHENOL

PC8, TOTAL
1,1,1-TRICHLOROE THANE
TRICHLOROETHYLENE
CHLORCHME THANE
BROMOMETHANE
VINYLCHLORIDE
CHLOROETHANE

WETHYLEME CHLORIDE
1,1-DICHLORDE THENE
1,1-DICHLORDE THANE
TRANS-1,2-DICHLOROE THENE
CHLORDFORN
1,2-DICHLOROETHANE
1,1,1-TRICKLOROE THANE
CARBON TETRACHLORIDE
BROMODICHLOROME THANE
1,2-DICHLOROPROPANE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROE THANE
BENZENE
C1S-1,3-DICHLOROPROPENE
BROKOF ORN

TETRACHLOROE THENE
1,1,2,2-TETRACHLOROE THANE
TOLVENE

CHLOROBENZENE
ETHYLBENZENE

XYLERE (TOTAL)

pH

SPECIFIC CONDUCTANCE
pcg, TOTAL
1,1,1-TRICHLOROE THANE
TRECHLOROETHYLENE
CHLORIDE

CONDUCTANCE, Field
CONDUCTANCE, Lab

IRON

HANGANESE

ORGANIC CARBON, TOTAL
PHEKOLS

SODIUN

SULFATE

TOTAL ORGANIC HALOGENS
pH, Lab

CONDUCTANCE, Lab
ORGAKIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
pH, Field

pH, Lab

CHLORIDE

IRON, TOTAL

NANGAKESE

ORGARIC CARBON, TOTAL

usho/ca $010.00000
g/l 2.00000
ag/L. . 0.05000
WL 0.09000.
7 B

agfL ST 28.00000- -
ag/L 52.00000
ag/L 45.00000
ag/L < 0.05000
ag/L < 0.01000
gL < 0.00500
ag/L 0.01100
ag/L < 0.01000
ag/l < 0.01000
ag/L < 0.01000
ag/L < 0.01000
ag/L 0.00300
ag/L < 0.00500
ag/l < 0.00500
ag/L 0.05000
ag/L < 0.00500
ag/L < 0.00500
ag/L < 0.00500
ag/L < 0.00500
ag/L < 0.00500
ag/L < 0.00500
ag/L < 0.00500
ag/L 0.01100
ag/L < 0.00500
ag/L < 0.00500
ag/t < 0.00500
ag/L < 0.00500
ag/L < 0.00500
ag/L < 0.00500
ag/L < 0.00500
ag/L < 0.00500
ag/L < 0.00500
ag/l < 0.00500
ag/L < 0.00500
S.U. 6.82000
usho/ca 760.00000
ag/L < 0.01000
ag/L < 0.00100
a9/t 0.01600
wg/L < 1.00000
usho/ca 1160.00000
uaho/ca 180.00000
ag/L 0.04000
ag/L 1.98000
ag/L 3.00000
ag/L 4 0.05000
ag/tL 41.00000
ag/L 210.00000
ag/L 0.02700
§.4. 7.10000
usho/ca 560.00000
ag/L 3.10000
ag/L 0.03300
S.V. 8.10000
S.u. 6.90000
ag/L 19.00000
wg/L < 0.02000
ag/L 0.84000

ag/l 1.00000



09-05
09-05
09-05

e i Q908
" 0905
T 09-05

09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-05
09-06
09-06
09-06
09-06
09-06
09-06
09-06
09-06
09-0¢
09-06
09-06
09-06
09-06
09-06
09-06
09-06
HO-Ni

Vaj | e

02/05/86

02/05/86 -

02/05/86

-02405/88
" 02/05]86

£2/05/86
06/17/86
06/17/8¢
06/11/86
06/17/86
06/17/86
06/17/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/8¢
09/16/8¢
02/21/87
02/21/87
02/21/87
02/21/87
02/21/87
02/21/87
02/2i /%7
12/04/817
12/04/87
12/04/87
01/26/88
01/2¢6/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
04/20/88
04/20/88
04/20/88
04/20/88
04/20/88
01/16/8%
01/16/8S
01/16/85
01/16/8%
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85%
01/16/85
01/16/85
06/18/85
06/18/85
06/18/85
06/18/85
06/18/8%
02/04/184

~~~~~~~

SPECIFIC CONDUCTANCE
SULFATE
pH

ORGANIC CARBOM, TOTAL
SPECIFIC CONDUCTANCE
ph

ORGANIC BROWINE
ORGANIC CHLORINE
ORGANIC IODINE
1,1,1-TRICHLOROE THANE
TRICHLOROETHYLENE

PCB 1242

PCB 1248

PCB 1254

PCB 1260

PCB, TOTAL
1,1,1-TRICHLOROETHANE
TRICHLOROETHYLENE

PCB 1242

PCB 1248

PCB 1254

PCB 1260

pcg, TOTAL

PCB, TOTAL
TRICHLOROETHYLENE
1,1,1-TRICHLOROE THAKE
pH

SPECIFIC CONDUCTANCE
ORGAKIC CARBON.. TOTAL
TOTAL ORGAMIC HALOGENS
IRON

MANGANESE

S001uM

SULFATE

CHLORIDE

PHENOL

PCB, TOTAL
1,1,1-TRICHLORDETHANE
TRICHLOROETHYLENE

pH

SPECIFIC CONDUCTANCE
PCB, TDIAL
1,1,1-TRICHLOROEHTANE
TRICHLOROETHYLENE
CHLORIDE

COMDUCTANCE, Field
CONDUCTANCE, Lab

IRON

MANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SO0IUN

SULFATE

TOTAL ORGANIC HALOGENS
pH, Lab

CONDUCTANCE, Lab
ORGANIC CARBON, TOTAL
TOTAL ORGAMIC HALOGENS
pH, Field

pH, Lab

CHLORTDE

"_ORGANTC BROMINE. - - '
-ORBANIC THLORINE -~ ~
-ORGANIC- JODINE -

- -

na/t ©25.00000

uaho/ce 570.00900
ag/L 160.00000
S.U. . .- 6.60000
cagil NN, 0.01000- 0
BT TS SRR K 1| [
ag/L 0.02000
g/t WD 1.00000
usho/ca 805.00000
S.u. . 6.40000
ag/L L) 0.01000
ag/L ' 0.02000
ag/L 0.03000
ag/L 0.00250
ag/L 0.0089¢
ag/L 1] 0.00020
ag/L ND 0.00020
ag/L ¥ 0.00020
ag/L ND 0.00020
ag/L WD 0.00020
ag/L 0.00110
ag/L 0.00480
a9/t < 0.00020
ag/L < 0.00020
g/t < 0.00020
ag/L < 0.00020
sg/tL < 0.00020
g/l < 0.01000
ag/l 0.01000
g/l « 0.01000
S.u. 6.62000
usho/ca 8750.00000
ag/L 2.00000
ag/L 0.05900
ag/L < 0.05000
ag/L 4,20000
it 34.00000
ag/L 1450.00000
ag/L 51.00000
ag/lL < 0.05000
ag/t < 0.01000
g/t < 0.00500
ag/L 0.02700
S.v. 6.08000
usho/ca 621.00000
LA < 0.01000
ag/L 0.00300
ag/L 0.00800
ag/L < 1.00000
uaho/ca 900.00000
usho/ca 570.00000
ag/L 2.82000
ag/L 1.02000
ag/L 3.90000
ag/L < 0.05000
ag/L 42.00000
ag/L 190.00000
ag/L < 0.00500
S.V. 6.40000
usho/ca 560.00000
ag/L 1.00000
ag/L < 0.00500
s.u. 9.20000
s.u. 6.90000

‘.



’ ww P

09-06 02/04/86 ORGANIC CARBON, TOTAL ag/L WD 1.00000

09-06 02/04/86  PHENOLS ag/L 0.02000
09~06 02/04/86  SODIUN . wg/L 44.00000 -
. -09-06. - . 02/04/B6 . SPECIFIC CONDUCTANCE . .umhofca’~ ~ 560.00000 . . s
T T09%06w " 02f04/B6 SYLRATE LT T i mgfl s T 9000000, T L LS T D LT e
09-06  C02/04/86 pH . T et USAC v TR20000 -0 e o T E
09-06 02/04/86  ORGANIC BROMINE = ~ ag/l  HD. 0.01000° " -
09-06 02/04/86  ORGANIC CHLORINE il < 0.01000
09-06 02/04/86  ORGANIC IODINE ag/l < 0.01000
09-06  06/17/86  ORGANIC CARBON, TOTAL ag/L 2.00000
09-0¢ 06/17/86  SPECIFIC CONDUCTANCE usho/ca - 690.00000
09-06 06/17/86  pH 5.4, 5.70000
09-06 06/17/86  ORGANIC BROMINE ag/L W0 0.01000
09-06 06/17/86  ORGANIC CHLORINE Wit < 0.01000
09-06 06/17/86  ORGANIC IODINE /L < 0.01000
09-06  01/28/88 pH s 7.05000.
09-06 01/28/88  SPECIFIC CONDUCTAKCE usho/ca . 5620.00000
09-06 01/26/88  ORGANIC CARBON, TOTAL ag/L 5.00000 -
09-06 01/28/88  TOTAL ORGANIC HALOGENS ag/L 0.01800
09-06 01/28/88  IRON g/t < 0.05000
09-06 01/28/88  MANGANESE g/t 0.52000
09-06  01/28/88  SODIUN ag/l 42.00000
09-06 01/28/88  SULFATE ag/L 77.00000
09-0¢ 01/28/88  CHLORIDE ag/l 78.00000
09-06 01/28/88  PHENOL W/t < 0.05000
09-07 01/16/85  1,1,1-TRICHLOROE THANE /L < 0.00100
09-07 01/16/85  1,1,2,2-TETRACHLOROETHANE L, 0.00100
09-07 01/16/85  1,1,2-TRICHLOROE THANE gt < 0.00100
09-07 01/16/85  1,1-DICHLORGETHANE gL < 0.00100
09-07 01/16/85  1,1-DICHLOROETHENE gL < 0.00100
09-07 01/16/85  1,2-DICHLORDETHANE il < 0.00100
09-07 01/16/85  1,2-DICHLOROPROPANE T TIS 0.00100
09-07 01/16/85  2-CHLORDETHYL VIKYL ETHER gL < 0.00100
09-07 01/16/85  ACROLEIN Wil < 0.10000
09-01 01/16/85  ACRYLONITRILE ' Wit < 0.10000
09-07 01/16/85  BEMIENE gt < 0.00100
09-07 01/16/85  BROMOFORM g/t < 0.00100
09-07 01/16/85  CARBON TETRACHLORIDE ag/ll < 0.00100
09-07 01/16/85  CHLORIDE g/t < 1.00000
09-07 01/16/85  CHLOROBENZENE 1T/ 0.00100
09-07 01/16/85  CHLORODIBRONDNE THANE WL < 1.00000
09-07 01/16/85  CHLOROETHANE 1T 0.01000
09-07 01/16/85  CHLOROFORM gL < 0.00100
09-07 01/16/85  CIS-1,3-DICHLOROPROPENE g/t 0.00100
09-07 01/16/85  CONDUCTANCE, Field usho/cs 2000..00000
09-07 01/16/85  CONOUCTANCE, Lab usho/ca - 1350.00000
09-07 01/16/85  DICHLORDBROMOMETHARE it < 0.00100
09-07 01/16/85  DICHLORODIFLUOROME THANE g/l < 0.01000
09-07 01/16/85  ETHYL BEKIEKE gL < 0.00100
09-07  01/16/85  IRON g/t 0.23000
09-07 01/16/85  NANGANESE ag/L 0.53000
09-07 01/16/85  METHYL BRONIDE g/l < 0.01000
09-07 01/16/85  METHYL CHLORIDE gL« 0.01000
09-07  01/16/85  METHYLENE CHLORIDE /Lt < 0.00100
09-07 01/16/85  ORGANIC CARBON, TOTAL ag/L 5.00000
09-07 01/16/85  PHENOLS g/t < 0.05000
09-07 01/16/85  SODIUM ag/L 100.00000
09-07 01/16/85  SULFATE g/l 610.00000
09-07 01/16/85  TETRACHLOROETHENE g/t < 0.00100
09-07 01/16/85  TOLUENE WL < 0.00100
09-07 01/16/85  TOTAL ORGANIC HALOGENS ag/L 0.00940
09-07 01/16/85  TRANS-1,2-DICKLOROETHENE it < 0.00100
03-07 01/16/85  TRANS-1,3-DICHLORGPROPENE g/t < 0.00100

09-07 01/16/85  TRICHLOROETHENE g/t < 0.00100




vrus
09-07
09-07
09-07

oL G
CUo09-0r

09-07
09-07
09-07
09-07
09-07
09-07
09-07
09-07
09-07
09-07

09-07 .

09-07
09-07
09-07
09-07
09-07
09-07
09-07
09-07
09-07
09-07
09-07
09-07
03-07
09-07
09-07
09-07
09-07
09-07
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
09-08
no-na

vifioue

01/16/85
06/19/85
06/19/85

" 06/19/85 -

66/19/85

'06/19/85 -

02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
02/04/86
06/11/86
06/17/86
06/17/86
06/17/86
06/17/86
06/17/86
01/29/88
01/29/88
01/29/88
01/29/88
01/29/88
01/29/88
01/29/88
01/29/88
01/29/88
01/29/88
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
06/19/85
06/19/85
06/19/85
06/19/85
06/19/85
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
06/17/86
8hI1TIRE

pH, Lab

CONDUCTANCE, Lab
ORGANIC CARBON, TOTAL
TOTAL ORGANIC- HALOGENS

oK Field T ._T.'f- :

pH, Lab -

CHLORIDE

IRON, TOTAL

NANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SODIUM

SPECIFIC CONDUCTANCE
SULFATE

pH

ORGANIC BROMINE
ORGAKIC CHLORINE
ORGANIC I0DIKE
ORGANIC CARBON, TOTAL
SPECIFIC CONDUCTANCE
pH

QRGANIC BROMINE
ORGARIC CHLORINE
ORGANIC TODINE

pH

SPECIFIC CONDUCTANCE
ORGANIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
IRON

HANGANESE

SODIUM

SULFATE

CHLORIDE

PHENOL

CHLORIDE

CONDUCTANCE, Field
CONDUCTANCE, Lab

IRON

HANGANESE

ORGANIC CARBON, TOTAL
PHEROLS

SODIUK

SULFATE

TOTAL ORGANIC HALDGENS
pH, Lab

CONDUCTANCE, Lab
ORGANIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
ph, Fieid

pH, Lab

CHLORIOE

IRON, TOTAL

HANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SODIUM

SPECIFIC CONDUCTANCE
SULFATE

pH

ORGANIC BROMINE
ORGANIC CHLORINE
ORGAKIC IODINE
ORGANTC CARBON, TOTAL
SOFCTFIL CONDUCTANCE

5.0,
usho/ca

g/l -

g/l s
g0,

S.u.
ag/L
ag/L
ag/L

ag/lL ¢

ag/L

20/l
usho/ca
g/l

S.U.

ag/L WD
wg/L

-ag/L

ng/L
uaho/ca
S.U.

ag/Ll WD
ag/L <
ng/L
S.u.
vaho/ca
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L <
ag/L <
ag/L
usho/ca
usho/ca
ag/L

s/l

ag/L

ag/L <
ag/L

0/t

ag/t

S.v.
ueho/cs
a9/l

0g/L

5.u.

s.V.

ag/L

agftL <
ag/L

ag/t

ag/L

29/l
usho/ce
ag/L

S.\u.

ag/L  ND
ag/t <
0/l

ag/L
usho/ca

~ o~

6.70000
1100.00000
+2.30000

S0 L0:02000 - ¢
L 9,40000 VT
’ 76.90000

" 14.00000
0.16000
0.21000
1.00000
0.01000
97.00000
1200.00000
570.00000
6.30000
0.01000
0.01000
0.01000
11.00000
1670.00000
6.00000
0.01000
0.01000
0.03000
6.50000
1176.00000
4.00000
0.01000
0.05000
0.42000
15.00000
14.00000
0.10000
0.05000
1.00000
1150.00000
750.00000
0.23000
1.23000
7.60000
0.05000
§5.00000
110.00000
0.01900
7.20000
880.00000
1.90000
0.02750
8.90000
1.10000
22.00000
0.02000
0.14000
2.00000
0.01000
49.00000
720.00000
16.00000
6.70000
0.01000
0.01000
0.02000
3.00000

9220. 00000




09-08
09-08
09-08

..09-08- .
*09-08

AQ.AD
v7I voe .

" 09-08°

09-08
09-08
09-08
09-08
09-09
09-09
09-09
09-09
05-09
09-09
09-0¢9
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09

06/17/86
01/26/88
01/26/88

01/2/88 .
" -01/26/88

- aviaclae

Vif L0}Q0
01/2¢/88
01/26/88
01/26/88
01/2¢/88
01/26/88
01/16/85
01/16/85
01/16/85
01/16/85
01/16/8%
01/16/85

01/16/85

01/16/85
01/16/85
01/16/85
01/16/85
06/19/85
06/19/85
06/19/85
06/19/85
06/19/85
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
06/17/86
06/17/86
06/17/86
06/17/86
06/17/86
06/17/86
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88

ORGANIC 10DINE
pH
SPECIFIC CONDUCTANCE

. ORGANIC CARBON, TOTAL .
- TOTAL-ORGANIC: HALOGEMS - - -

1anu

< &RUR.

HAKGANESE -

SODIUM

SULFATE

CHLORIDE

PHENOL

CHLORIDE
CONOUCTANCE, Field
CONDUCTANCE, Lab
IRON

NANGANESE

ORGANIC CARBON, TOTAL

PHENOLS

SOpIumM

SULFATE

T0TAL QRGANIC HALOGENS
pH, Lab

COKDUCTANCE, Lab
ORGARIC CARBON, TOTAL
TOTAL ORGANIC MALOGENS
pH, Field

pH, Lab

CHLORIDE

IRON, TOTAL

MANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SODIUN

SPECIFIC COMDUCTANCE
SULFATE

VOLATILES SCAN

pH

ORGANIC BROMINE
ORGANIC CHLORINE
OREGANIC TODINE
ORGARIC CARBON, TOTAL
SPECIFIC CONDUCTANCE
pH

ORGANIC BROMINE
ORGANIC CHLORINE
ORGANIC I0DINE

pH

SPECIFIC COMDUCTANCE
ORGAKIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
IRON

MANGANESE

SODIUN

SULFATE

CHLORIDE

PHENOL

CHLOROMETHANE
BROMOME THANE
VINYLCHLORIDE
CHLOROETHANE
NETHYLENE CHLORIDE
1,1-DICHLORDETHENE
1,1-DICHLOROETHANE

TRANS-1,2-DICHLOROETHENE

' agit. -
. ‘g/{_ .t

ag/L
.U,
usho/c

nnll

‘. Kt [0

ag/t ¢

ag/L
ag/L
ag/t

ag/t ¢

ag/L <
usho/ca
usho/ca
ag/L

/L

ag/L

aa/fl ¢
LA ¢

ag/L

ag/L

ag/L

S.u.
usho/ce
ag/L

ag/tL

s.u.

S.U.

ag/L

ag/L

ag/t

g/l WD
g/t <
89/l
usho/ca
ag/L

ag/lL WD
5.,

ag/L WD
ag/L <
ag/L

a9/t
usho/ca
.U,

g/l M
ag/t <
ag/L
S.0.
uaho/ca
ag/L
ag/L
g/l
8/t
ag/L
ag/L
ag/L
ag/L
ag/tL
ag/L
ag/L
ag/L
ag/t
sgftL
ag/L <
ag/L <

A A A A

-~

0.03000
1.51000
8040.00000
3.00000

0 0H000 - < e
4 paons

V.vuvvy.

0.00500
55.00000
68.00000
45.00000

0.05000

1.00000

1230.00000
880.00000

0.19000

17.10000

4.40000
005000

Ve.vwuvw

65.00000
320.00000
0.04900
6.40000
820.00000
5.50000
0.02500
8.40000
§.80000
5.00000
0.82000
19.00000
1.00000
0.01000
54.00000
800.00000
36.00000
5.00000
6.40000
0.01000
0.01000
0.06000
10.00000
1090.00000
6.00000
0.01000
0.01000
0.08000
6.73000
1103.00000
3.00000
0.02700
0.29000
3.21000
39.00000
2100.00000
2.00000
0.05000
0.01000
0.01000
0.01000
0.01000
0.00400
0.00500
0.00500
.00500



09-09
09-09
09-09
09-09

- 09-09
©09-08 .
09-09 -

09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-09
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10

09-10

09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-10
09-14
09-11

AR

01/28/68
01/28/88

01/28/88

01/28/88

-01/28]88
" 01/26f88

01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
01/16/85
06/18/85
06/18/85
06/18/85
06/18/85
06/18/8%
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
06/17/86
06/17/86
06/17/86
06/17/86
06/17/86
06/17/86
01/25/88
01/25/88
01/25/88
01/25/88
01/25/88
01/25/88
01/25/88
01/25/88
01/25/88
01/25/88
01/16/85
01/16/8%

As besdme

1,2~UICHLUKUL InHNL
1,1,1-TRICHLORQETHANE
CARBON TETRACHLORIDE
BROMODICHLOROME THANE

. 1;2-DICH,OROPROPANE ;
" TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE
DIBROMOCKLOROME THANE
1,1,2-TRICKLORDETHAKE
BENZENE
CIS-1,3-DICKLOROPROPENE
BRONOFORM
TETRACHLOROETHENE

1,1,2,2-TETRACHLORDE THANE

TOLUENE

- CHLOROBENIENE
"ETHYLBEMZENE

XYLENE (TOTAL)
CHLORIDE

CONDUCTANCE, field
CONDUCTANCE, Lad

IRON

MANGANESE

DRGANIC CARBON, T0TAL
PHENOLS

SODIUM

SULFATE

TOTAL ORGANIC HALOGEKS
pH, Lab

CONOUCTANCE, Lab
ORGANIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
pH, Field

pH, Lab

CHLORIDE

TRON, TOTAL

HANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SonIUM

SPECIFIC CONDUCTANCE
SULFATE

pH

ORGANIC BRDMINE
ORGANIC CHLORINE
ORGANIC TODINE
ORGANIC CARBON, TOTAL
SPECIFIC COMDUCTANCE
pH

ORGANIC BROMINE
ORGANIC CHLORINE
ORGANIC IODINE

pH

SPECIFIC CONDUCTANCE
ORGANIC CARBON, TOTAL
TOTAL ORGAKIC HALOGENS
IROK

NANGANESE

SODIUM

SULFATE

CHLORIDE

PHENOL

CHLORIDE

CONDUCTANCE, Field

ARMNRIATAUNT t ook

Dol
g/t

»,

ay/L
ag/t
ag/L
ag/L

agfl
ag/L
ag/L
ag/L
agft
ag/lL
ag/L
ag/L
ag/L
g/l
g/t
ag/L
ag/L
usho/ca
vaho/ce
ag/t
ag/L
ag/tL
ag/tL ¢
ag/L

ag/lL

g/t

S.v.
usho/ca
agfL

ag/L

S.U.

5.0,

g/l

ag/L ¢
g/l

ag/t MO
ag/L

g/t
uaho/ca
agft

S.u.

ag/L ND
2g/L <
ag/L

ag/L KD
uaho/ca
S.u.

ag/l <
ag/L <
ag/L

.U, ]
uaho/ca
ag/l

ag/L

g/l <
agfL

29/t

ag/t

/L

ag/l <
ag/t
usho/ca

nwehnlre

AA A A A A A A A A A A A A S A

V.VWJiuw

0.00400
0.00500
0.00500

" 0.00500

' 9.00500°

0.00500
¢.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
0.00500
1.00000
1200.00000
150.00000
0.12000
1.05000
6.40000
0.05000
34.00000
84.00000
0.01200
1.20000
720.00000
2.00000
0.00780
8.80000
1.20000
53.00000
0.02000
0.28000
1.00000
0.01000
34.00000
460.00000
71.00000
6.70000
0.01000
0.01000
0.02000
1.00000
$60.00000
6.40000
0.01000
0.01000
0.02000
0.17000
8280.00000 -
2.00000
0.01500
0.05000
0.08000
40.00000
64.00000
79.00000
0.05000
1.00000

190.00000
S4h D00



vy
09-11
09-11
09-11

0911 .
-1

09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
- 09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-11
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12

AR am

vi/10/02
01/16/85
01/16/85
01/14/8%

. 01/16/85

01/16/85
01/16/85
06/18/85
06/18/85
06/18/85
06/18/85
06/18/85
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
06/17/86
06/17/86
06/17/86
06/17/86
06/11/86
06/17/86
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/16/85
01/16/85
01/16/85
01/16/8S
01/16/85
01/16/85
01/16/8S
01/16/85
01/16/85
01/16/85
01/16/85
06/18/85
06/18/85
06/18/85
06/18/85
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86

Anfac Ine

nAannLoL

ORGANIC CARBON, TOTAL
PHENOLS

SODIUN -

SULFATE .

* 70TAL ORGARIC HALOGENS

pH, Lab

CONDUCTANCE, Lab
ORGANIC CARBON, TOTAL
TGTAL ORGANIC HALOGENS
pH, Field

pH, Lab

CHLORIDE

IRON, TOTAL

NANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SODTUN

SPECIFIC CONDUCTANCE
SULFATE

oH

ORGANIC BROMINE
DRGANIC CHLORINE
ORGANIC IODINE
ORGAMIC CARBON, TOTAL
SPECIFIC CONDUCTANCE
pH

ORGANIC BROMINE
ORGANIC CHLORINE
ORGANIC IODINE

oH

SPECIFIC CONDUCTANCE
ORGANIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
IRON

NANGAKESE

SaDIun

SULFATE

CRLORIDE

PHEROL

CHLORIDE

CONDUCTAKCE, Field
COMDUCTANCE, Lab

IROM

MANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SODIUN

SULFATE

TOTAL ORGANIC HALOGENS
pH, Lab

CONDUCTANCE, Lab
TOYAL ORGANIC HALOGENS
pH, Field

pH, Lab

CHLORIDE

IRON, TOTAL

MANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SODIUM

SPECIFIC CONDUCTANCE
SULFATE

pH

ANCANT,A DONUTUE

-yt -

ag/L
ag/lL ¢

" aglt

ag/L

ag/L

§.u.
uaho/ca
ag/L

ag/L

5.0,

s.u.

ag/L

ag/t ¢
ag/l

ag/L <
ag/L

ag/L
uaho/cu
ag/l

$.4u.

ag/l KD
ag/L <
/L

ag/L
usho/ca
s.v,

/L WD
ag/L ¢
ag/L

s.u.
usho/ca
ag/L

ag/L

ag/lL <
ag/L

ag/L

ag/L

ag/t

g/ <
ag/L ¢
uaho/cs
usho/cs
sg/L

agfL

ag/L

ag/tL <
ag/t

ag/L

ag/L <
S.u.
unho/ca
[TTAN <
S.u.

S.u.

ag/L

ag/L <
ag/L

0/t <
ag/L WD
ag/L
uaho/ca

L LTAS

s.u,

enlt ¥h

.......

2.70000
0.05000
19.00000
_ §5.00000
" r0.01400
7.40000
420.00000
5.70000
0.01310
6.60000
7.60000
9.00000
0.02000
0.12000
1.00000
0.01000
25.00000
540.00000
38.00000
6.80000
0.01000
0.01000
0.02000
1.00000
775.00000
6. 30000
0.01000
0.01000
0.02000
6.87000
6370.00000
2.00000
0.01700
0.05000
0.03000
24.00000
§5.00000
11.00000
0.05000
1.00000
1120.00000
770.00000
0.36000
2.16000
2.10000
0.05000
39.00000
230.00000
0.00500
7.10000
736.00000
0.00500
9.80000
1.30000
6.00000
0.02000
1. 40000
1.00000
0.01000
29.00000
680.00000
38.00000

1.10000
na000



vt idL
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-12
09-13
09-13
09-13
0§-13
09-13
09-13
05-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-13
09-NTiP
09-4T1P
09-411P

AO.uUTIO

VYRRV
06/11/86
06/17/86
06/11/8¢6
06/17/86
06/17/86
06/17/86
01/26/88
01/26/88
01/26/88

- 01/2¢/88

01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/16/85
01/16/85
01716/8%
01/16/85
01/16/85
01/16/85%
01/16/85
01/16/85
01/16/85
01/16/85%
01/16/85
06/18/85
06/18/85
06/18/85
06/18/85
06/18/85
02/05/86
02/05/86
02/05/86
02705/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
02/05/86
06/17/86
06/17/86
06/17/8¢
06/17/86
06/17/86
06/17/86
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
09/16/86
09/16/86
09/16/86

LLFAF ST

VIANNMHIAY suv aiie.

ORGANIC CARBON, TOTAL
SPECIFIC CONOUCTANCE
pH

ORGANIC BROMINE
ORGANIC CHLORINE
ORGANIC JODIKE

oH

SPECIFIC CONDUCTANCE
ORGANIC CARBON, TOTAL
TOTAL ORGANIC KALOGENS
IRON

KANGANESE

SODIUM

SULFATE

CHLORIDE

PHENOL

CHLORIDE

COMDUCTANCE, Field
CONDUCTANCE, Lab

IRON

NANGANESE

ORGANIC CARBON, TOTAL
PHENOLS

SODIuM

SULFATE

TOTAL ORGANIC HALOGENS
pH, Lab

CONDUCTANCE, Lab
ORGANIC CARBON, TOTAL
TOTAL ORGANIC MALOGENS
pH, Field

pH, Lab

CHLORIOE

IRON, TOTAL

MANGANESE

ORGANIC CARBON, TOTAL
PRENOLS

SOD1UN

SPECIFIC COMDUCTANCE
SULFATE

pH

ORGANIC BROMINE
ORGANIC CHLORINE
ORGANIC I0DINE
ORGANIC CARBON, TOTAL
SPECIFIC CONDUCTANCE
oH

QRGARIC BRONINL
ORGANIC CHLORINE
ORGANIC JODINE

pH

SPECIFIC CONDUCTANCE
ORGANIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
IRON

NANGANESE

SODIUM

SULFATE

CHLORIDE

PHENOL
1,1,1-TRICKLOROETHANE
TRICKLOROETHYLENE

PCB 1242
ore 1249

-3t -

ag/tL
unho/ca
S.U,

ag/L WD
ag/lL ¢
ag/L <
$.4U.
usho/ca
ag/L

ag/l ¢
sg/l ’
ag/t

s/t

ng/L

ag/L

ag/L <
g/l
usho/ce
usho/ca
ag/L

g/t

g/l

ag/L <
a9/l

ag/L

ag/L ¢
S.u.
uaho/ca
no/L

ag/L <
$.u,

S.U.

ag/t

ag/L

/L

ag/L M
g/t WD
ag/t
usho/ce
ag/L

§.0.

ag/L WD
ag/L <
ag/t <
ag/L
ueho/ca
S.U.

ag/t WD
ag/L ¢
ag/t

5.u.
vaho/ca
sg/L

ag/L ¢
ag/L <
ag/L

ag/L

s/l

ag/L

ag/L <
g/t «
agft

sgft XD
sa/t KD

2.00000
900.00000
6.30000
0.01000
0.01000
0.01000
7.80000
7350.00000
2.00000
0.01000
2.50000
0.57000
28.00000
1800. 00000
11.00000
0.05000
2.00000
150.00000
570.00000
0.02000
0.95000
3.60000
0.05000
25.00000
150.00000
0.00300
71.70000
580.00000
1.90000
0.00500
8.60000
1.40000
5.00000
0.13000
1.20000
1.00000
0.01000
29.00000
650.00000
80.00000
7.10000
0.01000
0.01000
0.01000
3.00000
750.00000
6.80000
0.01000
0.01000
¢.02000
7.33000
8110.00000
4.00000
0.01000
0.05000
1.35000
28.00000
1450.00000
12.00000
0.05000
0.00050
0.00310
0.00020
0.00020



vIT®RIAr

09-W11P
09-¥T1P
09-NT1P
09-NT1P
09-K11P
09-WT1P
09-wTiP
09-4T1P
09-W11P
09-wT1P
09-w11P
09-NTLP
09-uT1P
09-uT1P
09-uT1P
09-w11P
09-uT1P
09-uT1P
09-a12P
09-wT1P
09-WT1P
09-u11P
09-w11P
09-wT1P
03-uT1P
09-0T1P
09-4T1P
09-wT1P
09-uT1P
09-u11P
09-WT1P
09-WT1P
09-uT1P
09-uT1p
09-uT1P
09-NTIP
09-u14p
09-uT1P
09-wT1P
09-NT1P
09-wilP
09-¥T1P
09-¥11P
09-WT1P
09-wiip
09-NT1P
09-uT1P
09-uT1P
09-T11P
09-NT12p
09-¥12pP
09-012P
09-w12p
09-ut2pP
09-wT2pP
09-w129
09-012p
09-NT2P
09-WT2p
09-u12P
09-uT2pP
09-KT2P
09-NT2P

NO-¥THD

09/16/86
02/21/87
02/21/87
02/21/87
02/21/87
02/21/87
02/21/81
02/21/87
12/04/87
12/04/87
12/04/87
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/2¢/88
01/26/88
01/26/88
01/26/88
01/2¢/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/2¢/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/2688
01/26/88
01/26/88
01/26/88

01/26/88

01/26/88
04/19/88
04/19/88
04/19/88
04/19/88
04/19/88
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
02/21/87
02/21/87
02/21/87
02/21/81
02/21/87
02/21/87

02/21/81
104187

v smww

PCB, TOTAL

1,1, 1-TRICHLORDETHANE
TRICHLOROETHYLEKE
PCB 1242

PCB 1248

PCB 1254

PCB 1260

pCB, TOTAL

PCB, TOTAL
TRICKLOROETHYLENE
1,1,1-TRICKLORDE THANE
pH

SPECIFIC CONDUCTANCE
ORGANIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
IRON

MANGANESE

SoDIuM

SULFATE

CRLORIDE

PHENOL

pcg, TOTAL

ARSENIC

BARTUH

CADNIUN

CHROMIUM

LEAD

BERCURY

SELENIUN

SILVER

FLUORIDE

RITRATE-N

ENDRIN

LINDANE

METHOXYCHLOR
TOXAPHENE

2,4-D

2,4,.5-1P

RADIIN

GROSS ALPHA

GROSS BETA

COLIFORM
1,1,1-TRICHLOROE THANE
TRICHLOROETHYLENE

pH

SPECIFIC CONDUCTANCE
pCB, TOTAL
1,1,1-TRICHLOROE THANE
TRICHLORDETHYLENL
1,1,1-TRICHLORDETHANE
TRICHLORDETHYLENE

PC8 1242

PCB 1248

PCB 1254

PCB 1260

PCR, TOTAL
1,1,1-TRICHLOROE THANE
TRICHLOROETHYLENE
pCB 1242

PCB 1248

PCB 1254

PCB 1260

PCB, TOTAL
ore TATa!

ag/L WD
ag/l
ag/L
ag/L
ag/L
ag/L
ag/l
ag/L
ag/l <«
ag/l

g/l <
s.u.
usho/ca
ag/t

ag/l

ag/L

ag/L

ag/L

ag/lL

ag/t

ag/L <
ag/L ¢
ag/L
ag/l

ag/lL

ag/L
ag/L

ag/L

ag/L
agfL
ag/tL
g/t
ag/L

ag/L
ag/tL

ag/L

ag/lL
ag/L
pCi/l
pCi/l
alreafy
$/1008]
g/l <
ag/L

S,
usho/ca
ag/lL <
/L«
ag/L

ag/L

ag/L

ag/L WD
ag/lL KD
g/l WD
ag/L XD
ag/lL KD
/L

ag/L
ag/L

ag/L

ag/L
ag/L
ag/L

naf) <

A A A A~

AA A A A A

A A A A A A

A A A A A

0.00020
0.00180
0.00610
0.00020
0.00020
0.00020
0.00020
0.00020
0.01000
0.01000
0.01000
6.45000
9600.00000
3.00000
0.02100
1.20000
0.72000
1000.00000
1150.00000
1.00000
0.05000
0.01000
0.05000
0.06000
0.02000
0.05000
0.03000
0.00200
©0.05000
0.00300
0.20000
0.07000
0.00020
0.00400
0.10000
0.00500
0.10000
0.01000
0.50000
0.00000
0.50000
0.00000
0.00500
0.02400
6.36000
665.00000
0.01000
0.00100
0.00800
0.00200
0.01200
0.00020
0.00020
0.00020
0.00020
0.00020
0.00310
0.02300
0.00020
0.00020
0.00020
0.00020
0.00020
0.01000



VI ®iLr

09-012P
09-N12p
09-H12P
09-WT2¢
09-NT2p
09-4120
09-H12¢
09-NT2p
09-W12p
09-NT2P
09-u12P
09-N72p
09-WT2p
09-w12p
09-u12p
09-NT2P
09-NT2P
09-uT20
09-4T2p
09-NT2p
09-NT2p
09-NT2P
09-4T12p
09-N12p
09-WT2p
09-WT2p
09-0T20
09-4T2p
09-u12P
09-H12p
09-W12P
09-N72P
09-u12P
09-u12¢
09-M12p
09-NT2p
09-NT2¢
09-NT2p
09-W13p
09-NT3p
09-NT3p
09-W13p
09-¥13p
09-K13P
09-NT3p
09-u13P
09-413p
09-413P
09-W13P
09-¥13p
09-413P
09-NT3P
09-u13p
09-W13P
09-813P
09-NT13P
09-¥13P
09-NT3P
09-NT3P
09-NT3P
09-413P
09-N13P
09-H13P
09-WT3P

VYR LYY

01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
04/19/88
04/19/88
04/19/88
04/19/868
04/19/88
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
02/21/87
02/21/8
02/21/87
02/21/87
02/21/81
02/21/87
02/21/87
12/04/81
12/04/87
12/04/87
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88

ageqe sitewiima o

pH

SPECIFIC CONDUCTANCE
ORGANIC CARBON, T0TAL
TOTAL ORGANIC HALOGENS
IRON

HANGANESE

SODIUM

SULFATE

CHLORIDE

PHENOL

PCB, TOTAL

ARSENIC

BARIUM

CADNIUM

CHROMIUM

LEAD

HERCURY

SILVER

FLUORIDE

NITRATE-M

EXDRIN

LINDANE

METHOXYCKLOR
TOXAPHENE

2,40

2,4,5-TP

RADIUM

6ROSS ALPHA

GROSS BETA

COLIFORM
1,1,1-TRICHLOROE THANE
TRICHLORGETHYLENE

pH

SPECIFIC CONDUCTANCE
pCe, TOTAL
1,1,1-TRICHLOROETHANE
TRICHLOROE THYLENE
1,1,1-TRICHLOROE THANE
TRICHLOROETHYLENE

PCE 1242

PCB 1248

PCB 1254

PCB 1260

pC8, TOTAL
1,1,1-TRICHLOROE THANE
TRICHLOROETHYLENE

PCB 1242

PCB 1248

pCB 1254

PCB 1260

pce, T0TAL

pCe, TOTAL
TRICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
ot

SPECIFIC COKDUCTANCE
ORGANIC CARBON, TOTAL
TOTAL DRGANIC MALDGENS
IRON

HANGANESE

SODIUM

SULFATE

CHLORIDE

S.u.
usho/cs
ag/L
ag/L
ag/L
ag/t
ag/lL
g/l
ag/L
ag/L -
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/t
ag/L
agfL
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
pCifl
pCi/l
alren/y
$/1008)
ag/l
ag/L
S.u.
uaho/ce
ag/L
ag/L
ag/L
g/t
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
s/l
ag/L
ag/L
ag/L
ag/L
ag/L
wg/l
ag/1
g/l
S.u.
uaho/ca
ag/L
ng/L
ag/L
ag/L
ag/L
ag/L
agft

AAA A A A A

ND
ND
ND
L1
ND

A A A A A

AA A A A A A A A A

6.46000
9350.00000
4.00000
0.08000
0.95000
§.50000
61.00000
53.00000
43.00000
0.05000
0.01000
0.05000
0.05000
0.01000
0.05000
0.05000
0.00200
0.01000
0.05000
0.12000
0.08000
0.00020
0.00400
0.10000
0.00500
0.10000
0.01000
0.50000
0.00000
¢.80000
0.00000
0.00400
0.02800
5.98000
596.00000
0.01000
0.00200
0.02200
0.00500
0.74000
0.00020
0.00020
0.00020
0.00020
0.00020
0.00650
0.11000
¢.00020
0.00020
0.00020
0.00020
0.00020
0.01000
0.92000
0.01000
6.45000
1140.00000
4.00000
0.50000
3.50000
0.74000
65.00000
95.00000
30.00000




09-w13P
09-W73P
09-413¢
09-4T3P
09-w13P
09-WT3P
09-u13P
09-W13P
09-W13p
05-413P

09-W13P

09-u139
09-uT3P
09-413p
09-W13P
09-u13p
09-W13P
09-4730
09-uT3p
09-013P
09-4T3P
09-N13P
09-K13P
09-WT3P
09-u13P
09-uT3P
09-W13P
09-uT4p
09-4T4p
09-uT4p
09-¥14P
09-WT4P
09-NT4P
09-wT4p
09-u14?P
09-NT4P
09-4T4P
09-uT4p
09-KT4p
09-uT4p
09-W14p
09-W14p
09-wT4P
09-HT4P
09-0T4P
09-WT4P
09-KT4P
09-WT4p
09-NT4P
09-uT4P
09-WT4P
09-WT4p
09-K14P
09-¥T4p
09-WT4pP
09-NT4P
09-uT4P
09-WT4p
09-NT4P
09-NT4p
09-¥T4P
09-NT4p
09-NT4P
03-WT4P

01/26/88
01/2¢6/88
01/26/88
01/26/88
01/26/88
01/2¢6/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/2¢/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
04/19/88
04/19/88
04/19/88
04/19/88
04/19/88
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
02/21/87
02/21/87
02/21/87
02/21/87
02/21/87
02/21/81
02/21/87
12/04/87
12/04/87
12/04/87
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88

ARSENIC

BARIUM

CADMIUN

CHROMIUN

LEAD

HERCURY

SELENTUN

SILVER

FLUORIDE

MITRATE-N

ENDRIN

LINDANE

METHOXYCHLOR
TOXAPHENE

2,4-0

2,4,5-Tp

RADIUM

GROSS ALPHA

GROSS BETA

COLIFORM
1,1,1-TRICHLOROETHANRE
TRICHLOROETHYLENE

pH

SPECIFIC CONDUCTANCE
PCB, TOTAL
1,1,1-TRICHLOROE THANE
TRICKLOROETHYLENE
1,1,1-TRICHLOROE THANE
TRICKLOROETHYLENE

PCB 1242

PCB 1248

PCB 1254

PCB 1260

PCB, TOTAL
1,1,1-TRICHLOROE THANE
TRICHLOROETHYLENE

pCB 1242

PCB 1248

PCB 1254

PCE 1260

pcs, TOTAL

pC8, T0TAL
TRICHLORDETHYLENE
1,1,1-TRICHLOROETHANE
pH

SPECIFIC CONDUCTANCE
ORGANIC CARBON, T0TAL
TOTAL ORGANIC HALOGENS
IRON

HANGANESE

S0DTuM

SULFATE

CHLORIDE

PRENOL

#CB, TOTAL

ARSENIC

BARIUM

CADMIUN

CHROMIUM

LERD

MERCURY

SELENIUN

SILVER

FLUORIDE

ag/L
agit
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/tL
g/l
ag/L
ag/L
ag/L
ag/t
pCi/1
pCi/l
sirea/y
$/100a)
ag/L
ag/L
S.u.
usho/ca
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ng/t
ng/L
ag/L
ag/L
ag/L
ag/L
ag/1
ag/l
89/l
S.u.
vaho/ca
ag/L
agfL
ag/L
09/l
ag/tL
ag/L
ag/L
ag/L
agfl
ag/L
ag/L
ag/tL
ag/L
ag/L
ag/L
ag/L
ag/l
ag/L

AA A A A A

A A A A A A

KD
ND
ND
0
D

A A A A A A

A A N A A~

¢.05000
0.05000
0.01000
0.05000
0.05000
0.00200
0.01000
0.05000
0.18000
2.50000
0.00020
0.00400
0.10000
0.00500
0.10000
0.01000
0.40000
.00000
0.30000
0.00000
0.00700
0.59800
6.00000
598.00000
0.01000
0.00600
0.37500
0.00950
0.40000
0.00020
0.00020
0.00020
0.00020
0.00020
0.00130
0.28000
0.00020
0.00020
0.00020
0.00020
0.00020
0.01000
0.13000
0.01000
6.18000
1141.00000
5.00000
0.19700
0.01000
0.77000
67.00000
95.00000
41.00000
0.05000
0.01000
0.05000
0.05000
0.01000
0.05000
0.05000
0.00200
0.01000
0.05000
0.18000



vrITminr

09-uT4P
09-WT4P
09-uT4P
09-WT4P
09-WT4P
09-4T4P
09-4T4P
09-0T4P
09-M14P
09-WT4P
09-¥14p
09-NT4P
09-HT4P
09-WT4P
09-NT4P
09-WT4p
09-WT15P
09-W415P
09-u15P
09-uTSP
09-uTSP
09-WT5P
09-u15¢P
09-NT5P
09-415°p
09-4T5P
09-WT5P
- 09-WTSP
09-uT5P
09-NTSP
09-uTSP
09-u15P
09-¥15pP
09-wTSp
09-W15P
09-NT5P
09-0T5P
09-NT5P
09-WT5P
09-WTSP
09-uT5P
09-u75¢
09-uTS5P
09-4T5P
09-wT5P
09-WTSP
09-wT5P
09-NTS5P
09-NT5P
09-u1SP
09-u15P
09-NT5P
09-H15P
09-WT1SP
09-4759
09-wTSP
09-WT5P
09-W15p
09-NTSP
09-KT5P

09-w75p

09-NT5P
09-HT5P
09-¥TSP

Vi 4V wU
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/88
01/28/68
01/28/88
01/28/88
01/28/88
04/19/88
04/19/88
04/19/88
04/19/88
04/19/88
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
02/21/81
02/21/87
02/21/81
02/21/87
02/21/81
02/21/87
02/21/81
12/04/87
12/04/87
12/04/87
01/2¢/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/2¢/88
01/26{88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88
01/2¢/88
01/26/88
01/26/88
01/26/88
01/26/88
01/26/88

“01/26/88

LN

LINDANE

METHOXYCHLOR
TOXAPHENE

2,4-D

2,4,5-Tp

RADIUN

EROSS ALPHA

€ROSS BETA

COLIFORN
1,1,1-TRICHLOROETHANE
TRICHLOROETHYLENE

pH

SPECIFIC CONDUCTANCE
pCB, TOTAL
1,1,1-TRICHLOROETHANE
TRICHLOROETHYLENE
1,1,1-TRICHLORDETHANE
TRICKLOROETHYLENE

PCB 1242

PCE 1248

PCB 1254

PCB 1260

PCB, TOTAL
1,1,1-TRICHLOROETHANE
TRICHLORDETHYLENE

pCB 1242

PCE 1248

PCB 1254

PCB 1260

pC8, TOTAL

#c8, TOTAL
TRICHLOROETHYLENE
1,1,1-TRICKLOROETHANE
pH

SPECIFIC CONDUCTANCE
ORGANIC CARBON, TOTAL
TOTAL ORGANIC HALOGENS
TRON

MANGANESE

SooIun

SULFATE

CHLORIDE

PHENOL

pcB, TOTAL

ARSENIC

BARIUN

CADNIUNM

CHROMIUN

LEAD

HERCURY

SELENIUNM

SILVER

FLUORIDE

NITRATE-N

ENDRIN

LINDANE

METHOXYCHLOR
TOXAPHENE

2,4-D

2,4,5-1p

RADIUN

GROSS ALPHA

GROSS BETA

COLIFORM

- ag/L

LTS

g/t
ag/lL
ag/L
ng/L
sg/L
pCifl
pCi/l
alreafy
1/100al
ag/L
ag/L
S.V.
uaho/ca
ag/L <
ng/L

ag/L

g/l <
ag/l - <
ag/L WD
ag/L  ND
g/t ND
ag/L N
ag/L  ND
g/l <
g/l <
ag/L

ag/L

ng/L

ag/L

ag/L

ag/)

g/l <
g/l <
s.U.
uaho/ca
a9/l

ag/L

ag/L

ag/L

ag/L

ag/L

ag/L
ag/L

sg/L

ag/L

ag/L

ag/L

ag/L

ag/L
ag/L
agfL
ag/L

ag/L
ag/tL
ag/tL

ag/L

A A A AN A

A~AA A A A A

A AN AN A A A A A A A

ag/L
ag/L
ag/L
pCi/]
pCi/l
alrea/y
$/100n]

AA A A A~ A

0.00400
0.10000
0.00500
0.10000
0.01000
0.40000
0.00000
0.30000
0.00000
0.00800
0.08300
6.38000
1086.00000
0.01000
0.00900
0.12900
0.00050
0.00050
0.00020
0.00020
0.00020
0.00020
0.00020
0.00050
0.00050
0.00020
0.00020
0.00020
0.00020
0.00020
0.01000
0.01000
0.01000
1.12000
720.00000
6.00000
0.11000
0.07000
0.08000
65.00000
53.00000
28.00000
0.05000
0.01000
0.05000
0.05000
0.01000
0.05000
0.05000
0.00200
0.01000
0.05000
0.20000
0.08000
0.00020
0.00400
0.10000
0.00500
0.10000
0.01000
0.70000
0.50000
0.90000
5.00000



VI meur

09-015P
09-HTSP
09-475P
09-wT5p
09-MT5P
09-NT6P
09-uT6P
09-wTéP
09-NT6P
09-T6P
09-4T6P
09-WT6P
09-WT6P
09-uT6p
09-M16P
09-NT6P
09-WT4P
09-0T6P
09-4T6P
09-uTeP
09-WT6P
09-WT6P
09-uT6P
09-uT6P
09-WT6P
09-WT6P
09-w16P

Vifaw)vu

04/19/88
04/19/88
04/1%/88
04/19/88
04/19/88
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
09/16/86
02/21/87
02/21/87
02/21/87
02/21/87
02/21/81
02/21/87
02/21/87
12/04/87
12/04/87
12/04/87
04/19/88
04/19/88
04/19/88
04/19/88
04/19/88

pH

SPECIFIC COMOUCTANCE
PCa, TOTAL
1,1,1-TRICHLOROETHANE
TRICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
TRICKLOROETHYLENE

pCa 1242

PC8 1248

PC8 1254

PCB 1260

pc8, T0TAL
1,1,1-TRICHLOROETHANE
TRICHLOROETHYLENE

pce 1242

PCB 1248

PCB 1254

PCB 1260

PCB, TOTAL

pce, ToTAL
TRICHLOROETHYLENE
1,1,1-TRICHLOROE THANE
pH

SPECIFIC COMDYCTANCE
PCB, TOTAL
{,1,1-TRICHLOROETHANE
TRICHLOROETHYLENE

S.u.
uaho/ca
ag/t
ag/L
ag/L
ag/L
ag/L
ag/t
ag/L
ag/L
ag/t
ag/L
ag/L
agft
ag/L
ag/L
ag/L
ag/L
ag/L
0/l
29/1
ag/l1
S.U.
usho/ca
ag/L
ag/L
ag/L

<
<

<
<
L)
L
D
K0
ND
<
<

AA A A A A

<
<
<

6.87000
763.00000
0.01000
0.00100
0.00400
0.00050
0.00050
0.00020
0.00020
0.00020
0.00020
0.00020
0.00050
0.00050
0.00020
0.00020
0.00020
0.00020
0.00020
0.01000
0.01000
0.01000
6.92000
860.00000
0.01000
0.00100
0.00100



ANACON, INC.

730 FM 1959
HOUSTON, TX 77034 ANALYTICAL AND CONSULTING LABORATORIES

13) 9227
"y 000 Environmental, Chemical, and Petroleum

SAMPLE ANALYSIS RESULTS
Rhdkkkhhikkhhhhhhhhhhhh

NAVWPNSUPPCEN, BLDG 2516 ANACON# 8224
CRANE, INDIANA 47522 DATE 11-15-91
ATTN: JO BELCHER'

WATER

SAMPLE DESCRIPTION: 9~-1 SAMPLE DATE 9-27-91 LEVEL 15.59
TEST RESULTS:
pH 6.95
Sp.Cond,umhos/cm 376
TOC
TOX
Fe As Endrin
Mn Ba Lindane
Na cd Methoxychlor
Ca Cr Toxaphene
Mg Pb 2,4-D
K Hg 2,4,5~TP
Sulfate Se Radium,pCi/L
Chloride Ag Gross a,pCi/L
Phenol Fluoride Gross b,pCi/L
Bicarbonate Nitrate-N - Coliform
Ammonia-N ,
TNT 1,1,1-Trichloroethane <0.001
RDX . Trichloroethylene <0.001
HMX D-N-Butyl phthalate
PCB <0.001 Bis(2-Ethylhexyl)phthalate

All results are in mg/1l

SUBMITTED BY




ANACON, INC.

7
730 FM 1959
HOUSTON, TX 77034 ANALYTICAL AND CONSULTING LABORATORIES

(713) 9227000 Environmental, Chemical, and Petroleum

SAMPLE ANALYSIS RESULTS
khhhhhhhhhhhhhhhhhhhhis

NAVWPNSUPPCEN, BLDG 2516 ANACON# 8224
CRANE, INDIANA 47522 DATE 11-15-91
ATTN: JO BELCHER

WATER
SAMPLE DESCRIPTION: 9-3 SAMPLE DATE 9-27-91 LEVEL 5.41
TEST RESULTS:
pH 6..19
Sp.Cond,umhos/cm 453
TOC
TOX
Fe As Endrin
Mn Ba Lindane
Na ca Methoxychlor
Ca Cr Toxaphene
Mg Pb 2,4-D
K Hg 2,4,5-TP
Sulfate Se Radium,pCi/L
Chloride Ag Gross a,pCi/L
Phenol Fluoride Gross b,pCi/L
Bicarbonate Nitrate~N Coliform
Ammonia~N ‘
TNT 1,1,1-Trichloroethane 0.108
RDX Trichloroethylene - 0.130
HMX D-N-Butyl ghthalate
PCB <0.001 Bis(2-Ethylhexyl)phthalate

All results are in mg/1l

SUBMITTED BY !g;i_fi" qfééiﬁ
hd ’




ANACON, INC. "\

730 FM 1959
HOUSTON, TX 77034 ANALYTICAL AND CONSULTING LABORATORIES

] .7000 ’
(13 922 Environmental, Chemical, and Petroleum

SAMPLE ANALYSIS RESULTS
khhiehhhhhhhhhhhhhihihid

NAVWPNSUPPCEN, BLDG 2516 ANACON# 8224
CRANE, INDIANA 47522 DATE 11-15-91
ATTN: JO BELCHER

‘WATER
SAMPLE DESCRIPTION: 9-4 SAMPLE DATE 9-27-91 LEVEL 16.05
TEST RESULTS:
pH 5.32
Sp.Cond,unhos/cm 335
TOC
TOX
Fe As Endrin
Mn Ba Lindane
Na ca Methoxychlor
Ca Cr Toxaphene
Mg Pb 2,4-D
K Hg 2,4,5-TP
Sulfate Se Radium,pCi/L
Chloride Ag Gross a,pCi/L
Phenol Fluoride ‘Gross b,pCi/L
Bicarbonate Nitrate-N Coliform
Ammonia-N .
TNT 1,1,1-Trichloroethane 0.001
RDX Trichloroethylene 0.016
- HMX D-N-Butx% phthalate
PCB <0.001 Bis (2-Ethylhexyl)phthalate

All results are in mg/1l
SUBMITTED BY g; & . %
. ’



ANACON, INC. "\

730 FM 1959 . ’
HOUSTON, TX 77034 | | ANALYTICAL AND CONSULTING LABORATORIES

(713) §22:7000 ”" Environmental, Chemical, and Petroleum
SAMPLE ANALYSIS RESULTS
[ YTETTITYTI I I I 2222 2 13
NAVWPNSUPPCEN, BLDG 2516 ANACON# 8224
CRANE, INDIANA 47522 DATE 11-15-91

ATTN: JO BELCHER

WATER
SAMPLE DESCRIPTION: 9-5 SAMPLE DATE 9-27-91 LEVEL 12.99
TEST RESULTS:
pH 6.85
Sp.Cond,umhos/cm 864
TOC
TOX
Fe As Endrin
Mn Ba Lindane
Na cd Methoxychlor
Ca Cr Toxaphene
Mg Pb 2,4-D
K Hg 2,4,5-TP
Sulfate ° Se Radium,pCi/L
Chloride Ag Gross a,pCi/L
Phenol Fluoride " Gross b,pCi/L
Bicarbonate Nitrate-N Coliform
Ammonia-N :
TNT 1,1,1-Trichloroethane 0.001
RDX Trichloroethylene 0.004
HMX D-N-Butyl ghthalate
PCB <0.001 Bis(2-Ethylhexyl)phthalate

All results are in mg/1l

SUBMETTED BYMW
. [ 4



ANACON, INC.

13) 922-7000
73 Environmental, Chemical, and Petroleum

730 FM 1959
HOUSTON, TX 77034 ANALYTICAL AND CONSULTING LABORATORIES

SAMPLE ANALYSIS RESULTS
hkkhhhkdhdhhhdhhhhhhhhih

NAVWPNSUPPCEN, BLDG 2516 ANACON# 8224
CRANE, INDIANA 47522 DATE 11-15-91
ATTN: JO BELCHER

WATER
SAMPLE DESCRIPTION: O9WT1P SAMPLE DATE 9-27-91 LEVEL 12.50
TEST RESULTS:
pH 6.57
Sp.Cond,umhos/cm 790
TOC
TOX
Fe As Endrin
Mn Ba Lindane
Na cd Methoxychlor
Ca Cr Toxaphene
Mg Pb 2,4-D
K Hg 2,4,5-TP
Sulfate Se Radium,pCi/L
Chloride Ag Gross a,pCi/L
Phenol Fluoride Gross b,pCi/L
Bicarbonate Nitrate-N Coliform
Ammonia-N
TNT 1,1,1-Trichloroethane 0.004
RDX Trichloroethylene 0.019
HMX D—N-Bu§{§ ghthalate
PCB <0.001 Bis(2-Ethylhexyl)phthalate

All results are in mg/l
SUBMITTED BY -



ANACON, INC.

730 FM 1959

HOUSTON, TX 77034 ANALYTICAL AND CONSULTING LABORATORIES

(12) 9227000 Environmenta!, Chemical, and Petroleum

SAMPLE ANALYSIS RESULTS
AhhhhhhhhhhhrRhrrhhhhdh
NAVWPNSUPPCEN, BLDG 2516 ANACON# 8224
CRANE, INDIANA 47522 DATE 11-15-91
ATTN: JO BELCHER
WATER
SAMPLE DESCRIPTION: 9WT2P SAMPLE DATE 9-27-91 LEVEL 10.42

TEST RESULTS:
pH 6.13
Sp.Cond,umhos/cm 556
TOC
TOX
Fe As Endrin
Mn Ba Lindane
Na cd Methoxychlor
Ca Cr Toxaphene
Mg Pb 2,4-D
K Hg 2,4,5-TP
Sulfate Se Radium,pCi/L
Chloride Ag Gross a,pCi/L
Phenol Fluoride Gross b,pCi/L
Bicarbonate Nitrate-N Coliform
Ammonia-N
TNT 1,1,1-Trichloroethane <0.001
RDX Trichloroethylene 0.081
HMX D-N-Butyl ghthalate
PCB <0.001 Bis(2=-Ethylhexyl)phthalate

All results are in mg/1l

SUBMITTED BY ‘ g :% - 4
. ’



ANACON, INC.

730 FM 1959
HOUSTON, TX 77034 @ ANALYTICAL AND CONSULTING LABORATORIES
(713) 922-7000

{ Environmental, Chemical, and Petroleum

SAMPLE ANALYSIS RESULTS
RARRERRRA LN ARkt de &

NAVWPNSUPPCEN, BLDG 2516 ANACON# 8224
» INDIANA 47522 DATE 11-15-91
ATTN: JO BELCHER

WATER
SAMPLE DESCRIPTION: OWT3P SAMPLE DATE 9-27-91 LEVEL 10.21
TEST RESULTS:
pH 6.15
Sp.Cond,umhos/cm 592
TOC
TOX
Fe As Endrin
Mn Ba Lindane
Na cd Methoxychlor
Ca Cr Toxaphene
Mg Pb 2,4-D
K Hg 2,4,5-Tp
Sulfate Se Radium,pci/L
Chloride Ag Gross a,pcCi/L
Phenol Fluoride Gross b,pCi/L
Bicarbonate Nitrate-N Coliform
onia-N
. 1,1,1-Trichloroethane <0.001
RDX Trichloroethylene 0.768
HMX D-N-Butyl ghthalate
PCB <0.001 Bis(z-Egﬁy hexyl)phthalate

All results are in mg/l
SUBMITTED BY .



ANACON, INC.
730 FM 1959
HOUSTON, TX 77034 ANALYTICAL AND CONSULTING LABORATORIES

i 3
(713) 922:7000 Environmental, Chemical, and Petroleum

SAMPLE ANALYSIS RESULTS
hhdkkhhhhhhhhhhhkhhhhhk

NAVWPNSUPPCEN, BLDG 2516 ANACON# 8224
CRANE, INDIANA 47522 ‘ DATE 11-15-91
ATTN: JO BELCHER

WATER :

SAMPLE DESCRIPTION: 9WT4P SAMPLE DATE 9-27-91 LEVEL 9.26

TEST RESULTS:

pH 6.28

Sp.Cond,umhos/cm 712

TOC

TOX

Fe As Endrin

Mn Ba Lindane

Na ca Methoxychlor

Ca Cr Toxaphene

Mg Pb 2 4-D

K Hg 5-TP

Sulfate Se fadion ,pCi/L

Chloride ' Ag Gross a,pci/L

Phenol Fluoride Gross b,pCi/L

Bicarbonate Nitrate-N Coliform

Ammonia-N

TNT = 1,1,1-Trichloroethane <0.001

RDX - Trichlorcethylene 0.247

HMX D-N-Butyl phthalate

PCB <0.001 Bis(2-Ethylhexyl)phthalate

All results are in mg/1l ,
SUBMITTED BY é;%%:ﬂk(jgigg;
. ’



ANACON, INC.

730 FM 1959
HOUSTON, TX 77034 ANALYTICAL AND CONSULTING LABORATORIES
(713) 922:7000 Environmental, Chemical, and Petroleum
SAMPLE ANALYSIS RESULTS
Rk hdhhhdn
NAVWPNSUPPCEN, BLDG 2516 ' ANACON# 8224
CRANE, INDIANA 47522 DATE 11-15-91

ATTN: JO BELCHER

. WATER
SAMPLE DESCRIPTION: 9WTS5P SAMPLE DATE 9-27-91 LEVEL 4.35
TEST RESULTS:
pH 6.74
Sp.Cond,umhos/cn 806
TOC
TOX
Fe As Endrin
Mn Ba Lindane -
Na cd Methoxychlor
Ca Cr Toxaphene
Mg Pb 2,4-D
K Hg 2,4,5-TP
Sulfate Se Radium,pCi/L
Chloride Ag Gross a,pCi/L
Phenol Fluoride Gross b,pCi/L
Bicarbonate Nitrate-N Coliform
Ammonia-N ,
TNT 1,1,1-Trichloroethane 0.005
RDX Trichloroethylene 0.010
. HMX D-N-Butyl ghthalate
PCB <0.001 Bis(2-Ethylhexyl)phthalate

All results are in mg/1l

SUBMITTED BY %/ %
. ’



ANACON, INC. "\

730 FM 1959
HOUSTON, TX 77034
(713) 922-7000 - ”

] ANALYTICAL AND CONSULTING LABORATORIES

Environmental, Chemical, and Petroleum

SAMPLE ANALYSIS RESULTS
hhhhhhkhhhhhhhhhhhhhhhh

NAVWPNSUPPCEN, BLDG 2516 ANACON# 8224
CRANE, INDIANA 47522 DATE 11-15-91
ATTN: JO BELCHER
WATER
SAMPLE DESCRIPTION: 9WT6P SAMPLE DATE 9-27-91 LEVEL 15.35
TEST RESULTS:
pH 6.73
Sp.Cond,umhos/cm 669
TOC
TOX
Fe As Endrin
Mn Ba Lindane
Na cd Methoxychlor
Ca Cr Toxaphene
Mg Pb 2,4-D
K Hg 2,4,5~TP
Sulfate Se Radium,pCi/L
Chloride Ag Gross a,pCi/L
Phenol Fluoride Gross b,pCi/L
Bicarbonate Nitrate-N Coliform
Ammonia-N ,
TNT 1,1,1-Trichloroethane <0.001
RDX Trichloroethylene <0.001
HMX D-N-Butyl ghthalate
PCB <0.001 Bis(2-Ethylhexyl)phthalate

All results are in mg/1l

SUBMITTED BY é; =%'- é
L] ' o
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EPA COMMENTS AND RESPONSES




EPA COMMENTS AND REPLIES TO DRAFT, RFI PHASE III GROUNDWATER PHASE II SOILS
WORK PLAN FOR NAVAL WEAPONS SUPPORT CENTER, CRANE, INDIANA, PESTICIDE CONTROL
AREA/R-150 TANK SITE, SWMU #09/05.

A. General Comments

1. The necessary elements of a workplan and a sampling and analysis plan
are represented in this document. However, the organization of the document
leads to confusion and redundancy. The main cause of the problem is that
sampling and analysis information, which according to the main headings in the
Table of Contents should be in Section 3.0, is actually spread out through
Sections 2.0, 3.0, and 4.0. This causes the same, or nearly the same,
material to be rehashed at as many as three locations. Section 3.0 should
contain all the sampling and analysis plans and procedures. This would
eliminate all .of Section 2.2.0 (Technical Approach) from Section 2.0
(Management Plan). Then Section 2.0 could focus on its topic of Project
Objectives and Project Management. All the contents of Section U4.0 (Well
Construction) are plans and procedures for the investigation and logically
belong within Section 3.0.

Answer., The workplan 1is revised as requested. Section 2.2.0 Technical
Approach has been removed from Section 2.0 Management Plan and incorporated
into Section 3.0. Sampling and Analysis Plan. Section 4.0 Well Construection
Plan is now Section 3.3.0 of the Sampling and Analysis Plan.

2. The Introduction section of the document does an ineffective job of
presenting what is known about the site, and does not promote the evolution of
a preliminary conceptual model which should be its purpose. There is little
discussion about the hydrostatigraphy at the site and nothing on what, if
anything is known about the hydraulic characteristics of the units that may be
encountered. Also missing is a potential surface map of the area and a table
containing the existing monitoring well construction details, both of which
are basic to such a document.

Answer. Section 1.1.3.1, 1.1.3.2 and 1.1.3.3 present all available
information about the site. Section 1.2.0 presents all known information
about previous investigations. A potential surface map is not available at

this time because not all existing wells have been surveyed in. Table 1.2.8
contains monitoring well construction details for six wells (WT1P-WT6P).
Construction details were not available for all other wells.

3. Determining the lateral and vertical extent of ground water
contamination requires a three-dimensional perspective. That perspective does
not seem to be a part of the decision making process on the placement of wells
and the depth of the well screens. (Discussed further in Specific Comments).

Answer. The placement and number of proposed wells will be dependent upon the
analysis of the proposed soil samples and existing monitoring wells. The
depth of the well screens will be dependent upon the depth of the aquifer.




B. Specific Comments

1. Page 5
a. Paragraph 3

The closure plan procedures for the R-150 Tank must be included.
This data is critical in determining how much contaminated soil was already
removed, and what the current ground water monitoring program is. The closure
activities also establish where the tank was and what material was backfilled.

Answer. The Closure Plan procedures for the R-150 Tank is Appendix E of the
workplan. The amount of contaminated soil removed is not mentioned in the
Closure Plan. The current ground water monitoring program is given.

The reference to the secure landfill should be changed to the specific
type of landfill where the material will be disposed of. Will it go to the
on-site solid waste landfill or somewhere else?

Answer. The excavated soil from the R-150 Tank was disposed of at the
Chemical Waste Management Landfill, Calumet City, Illinois.

b. Section 1.1.4

This Site Hydrogeology section is very sparse. Data about the
hydraulic characteristics of the overburden and the bedrock should be
included, if known. Are any units, likely to be encountered, used for a water
supply? Describe if there are any low conductivity units which might exist to
form the bottom of the upper aquifer. Describe all potential aquifers and
aquitards for the area. Describe if there is a link between ground water and
surface water at the site.

Answer. Any information concerning the hydraulic characteristics and low
conductivity is not known. Ground water elevations range from 720 ft msl to
695 ft msl. From available information, there does not appear to be a link
between ground water and surface water.

2. Page 7

a. Paragraph 1, Last Sentence

The data from the ground water assessment should be used to
determine further ground water studies for this area. Describe any seasonal
changes. A potentiometric map should be included from the previous data, and
current conditions at the site.



Answer. Data from the 1986 ground water study was used to determine the six
proposed monitoring well locations as stated in Section 3.1.2, paragraph 3,
line 13. A potentiometric map is included from the 1986 study. Monitoring
wells placed in 1981 and 1983 have not been surveyed in.

b. Paragraph 2

1) A table should be included that summarizes the construction
details of existing monitoring wells such as date of completion, depth
drilled, screened zone, casing diameter, screen slot size, ete.

Answer. Table 1.2.1B, Page 10, summarized the construction details of
existing monitoring wells as requested. Only available information was for
monitoring wells WT1P-WT6P as shown on the table.

2) The location of monitoring wells WT1P, WT2, WT3P, WTLP, WTSP,
and WT6P should be shown on Figure 1.2.1. since they are discussed in the
test. (Their locations are shown in Appendix E but they should be mentioned
here also). :

Answer. Monitoring wells WT1P, WT2P, WT3P, WT4P, WTSP and WT6P are shown on
Figure 1.2.1B as requested.

3) Well designations should be consistent between the text and
Figure 1.2.1. (e.g., well 9-3-81 in text is WES-9-3-81 in the figure). It is
potential and unnecessary confusion..

Answer. Well designations corrected to show consistency between the text and
the figures.

¢. Paragraph 2, Line 5

Is monitoring well "WTIP-4P" referring to wells WT1P, WT2P, WT3P
and WI4P If so, then the "I" in WTIP should be replace with "1", and this
sentence would be redundant with the sentence that follows. If not, then
where is the well WTIP?

Answer. WTIP-U4P was referring to wells WT1P, WT2P, WT3P, and WTUP. This
sentence was deleted due to its redundancy.

d. Paragraph 2, Line 1

Well WT4O should be WTUP.

Answer, Typo corrected.



e. Paragraph 2, Last Sentence

Complete the sentence by adding the underlined words as follows.
"Trichloromethane in excess of the detection limit of 0.001 ppm was observed
in wells 9-3-81, WT2P, WT3P, and WT4P."

Answer. Paragraph 3, Line 7, underlined words added as requested.

3. Section 2.2.0.

As stated in the general comments, this section presents material
which belongs in Section 3.0 (Sampling and Analysis Plan).

Answer. Previous Section Current Section
Section 2.2.1 Section 3.1.3
Section 2.2.2 Section 3.1.2
Section 2.2.3 Section 3.1.2
Section 2.2.4 Section 3.1.2
Section 2.2.5 Section 3.2.2
Section 2.2.6 Section 3.2.3
Section 2.2.7 Section 3.2.5
Section 2.2.8 Section 3.1.5
Table 2.2.2 Table 3.2.6A & B

4. Page 10, Paragraph 2, Line 5

The plan states that one boring will be taken at the R-150 tank site
in order to determine leakage. The closure activities have already determined
leakage, and soil was removed down to bedrock. The closure data must be used
to determine if further soil sampling is necessary to define the rate and
extent of contamination.

Answer. Three borings are proposed at the R-150 Tank Site to confirm that
all contaminated soil was removed.

5. Page 1, Section 2.2.1.

Explain the meaning of the acronym NGVD,.

Answer. Section 2.2.1 is now Section 3.1.3. Acronym NGVD - National Geodetic
Vertical Datum is the reference to which elevations are measured.

6. Page 10, Section 2.2.3.

Check for the missing text in line 8 and 9.

Answer. Text from Section 2.2.3 is now found in Section 3.1.2. Missing text
in line 8 and 9 was a typo. The "t" in taking should have been capitalized.



7. Page 11, Paragraph 6; Table 2.2.2. and Diagram 2.3.2

The text indicates that five rounds of ground water sampling will be
conducted, but Table 2.2.2 seems to indicate only one set of ground water
samples is to be collected (36 samples), and Diagram 2.3.2 indicates only one
round of ground water sampling. When are the remainder of the ground water
samples to be collected, analyzed, and reported?

Are field blanks appropriate for soil samples? What type of blanks will be
taken?

Schedules should normally reference sampling activities from Day 1, where Day
1 is the date that the workplan is approved.

Answer. Section 2.2.4 is now located in Section 3.1.2 Paragraph revised to
indicate samples per round and total samples. Table 2.2.2 is now Table 3.2.64
and B. Table 3.2.6A shall be used for the first round of ground water
sampling and soil sampling. Table 3.2.6B will be used for the second through
- the fifth round of ground water sampling. Diagram 2.3.2 is now Diagram 2.2.2.
Diagram 2.2.2 revised to reflect five rounds of ground water sampling.

Field blanks are appropriate for soil samples. Field blanks and trip blanks
will be taken along with equipment rinsates and duplicates. Definition of
each are given in Section 3.2.7.

Schedule revised to show field work beginning after work plan approval.

8. Page 12, Paragraph 1

How is the sampling order of the new wells to be established?

Answer. Sampling of the new wells will be contingent upon the results of the
first round of ground water and soil analysis.

9. Page 12, Paragraph 2

In the last line, detection should be analysis.
Answer. See Section 3.2.2, first paragraph, revised as requested.

10. Page 12, Paragraph 4, Lines 1-5

This is not a sentence.

Answer. See Section 3.2.6, first sentence, revised to state "Soil testing for
the presence of ... will be done".



11. Table 2.2.2
Def'ine the term "NR" in the table.

Answer. Table 2.2.2 is now Table 3.2.6A and B. Defined as requested: NR -
Not Required.

12. Page 15
a. Line 1
Were should be where.
Answer. See Section 3.1.2, line 1, sentence is correct as is.

b. Section 3.1.2, Line 3

Exist should be exists.
Answer. See Section 3.1.2, paragraph 1, last sentence, revised as requested.

c. Second from Last Sentence

References to the surface soil sampling and the boring at the
tank site should be modified taking into account the previous closure data.

Answer. After review of soil sampling data, it is proporéed that three

soil borings be drilled at the R-150 Tank Site to positively confirm that all
contaminated soil has been removed.

13. Figure 3.1.2
All the well symbols are not defined in the legend.

Answer. Figure 3.1.24 and B have been revised. All wells symbols are
defined.
14. Page 17

The locations of the borings and the well locations should be
reconsidered after the discussions at the last TRC meeting, in going out to
the site and establishing locations. The Pest Control buildings should have
soil sampling to determine if there is any soil contamination from spillage on
the ground, looking at worst case areas. The ground water sampling is a Phase
IIT sampling to determine the rate and extent of contamination at the R-150
tank area.




Answer, Although a quantity and the location of wells has been stated, this
is only a proposed number dependent upon results of ground water and soil
analysis. Three borings will be drilled at Building 2189 and six at Building
55 in an attempt to determine if there is any soil contamination from
spillage. Three surface samples will be taken at well WES 9-3-81 to determine
if any contamination is still present at this well. Three borings
will be drilled at the R-150 Tank Site to confirm that all contaminated soil
has been removed.

15. Page 18, Paragraph 3

The test states that TCE and 1,2-trans DCE were detected at
concentrations above a detection 1limit of 1 ug/L. Since the water quality
criteria for these constituents are also above the detection limit of 1 ug/L,
the text could be improved by specifying the actual concentrations at which
TCE and 1,2-trans DCE were detected.

Answer. Concentration levels detected for the 1986 study are listed in
Table 1.2.14.

16. Page 18, Last Paragraph

The figure referred to several times in this paragraph should be
Figure 3.1.2a.

Answer. Revised as requested.

17. Page 19

a. First Sentence

Section 3.0 (Sampling and Analysis Plan) should not have to refer
to Section 2.0 for sampling plan information. It should all be in Section
3.0.

Answer. All sampling and analysis information is located in Section 3.0
Sampling and Analysis Plan as requested.

b. Second Paragraph

1) The sentence that begins on Line 7, should be modified by the
addition of the underlined words as follows: "Samples will be taken from the
least to most contaminated locations as determined from prior ground water

analysis.";

Answer. Page 18, second paragraph, line 7, included as requested.



2) The scope of the monitoring well installation plans at
Buildings 55 and 2189, as described in this paragraph seem premature.
Generally, an investigator would wait for the result of the soil sampling and
analysis to decide whether and where to monitor the ground water. Oftentimes
the decision to complete a soil sampling borehole as a well can be based on
visual, olfactory, or instrumental evidence during the borehole drilling and
sampling process. The investigators should consider being guided in their
monitoring well placement decisions by field observations and soil sampling
analytical data. The workplan states that "...it is known that pesticide
containers were rinsed in these areas...". With this in mind, it might be
prudent to install one monitoring well at each building to see if any
indication of ground water contamination exists. The placement of that well
can be as previously described. But the 10 wells proposed for these two
areas, at this point, seem to be overkill;

Answer. The first round of ground water analysis will be performed before any
wells will be placed. Although a quantity is specified, the actual number
will depend upon the ground water and soil analysis. One monitoring well will
not adequately define any ground water contaminants. Therefore, three wells
are proposed at each building in an attempt to adequately define any
contaminants.

3) The sentence that begins on Line 10 of this paragraph, states
that "...six wells will be installed near the R-150 Tank Site to adequately
define the contaminant plume." The comment here is that ‘"adequate"
characterization of a plume can only be determined after studying the data
provided by the new and existing wells. The sentence would be more realistic
if it were rewritten as "...six wells will be installed near the R-150 Tank
Site in an attempt to define the contaminant plume."”; and

Answer. Revised as requested.
i) Spelling correction in Line 6, "plume".
Answer. Typo revised as requested.

18. Page 19, Section 3.1.3

The last three sentences in the first paragraph of this section, and
the last four sentences in the second paragraph of this section, say the same
thing. There is no need for this information to appear twice. To aid in
identification, both groups of sentences begin with "The 1list of analytical
test parameters..."

Explain the relationship of the soil samples to the fill from the closure of
the tank.



Answer. Section 3.1.3 is now Section 3.1.4. The last four sentences 1in the
second paragraph have been deleted to prevent redundancy. After review
of the soil sampling data (Tables 1.2.1, 2, 3, and 4 worplan), three soil
borings are proposed at the R-150 Tank to positively confirm that all
contaminated soil has been removed.

19. Paragraph 4

a. First Sentence

The underlined words are suggested to replace those in the text
as follows. "...Ground water sampling will be done at the site using existing
and proposed monitoring wells."

Answer. Replaced the existing words with the underlined words as suggested.
See Section 3.1.4, second paragraph for revision.

b. Line 2

"The results of these analyses will be..."

Answer. Replaced the existing words with the underline words as suggested.
See Section 3.1.4, second sentence for revision.

c. Line 5

The word basis should be used. How was the probability of
occurrence determined?

Answer. See Section 3.1.4, line 8, Replaced bases with basis. The
probability of occurrence is explained in Section 3.1.4 as follows: The 8240
and 8270 organics are selected because of the common industrial usage and
their detected presence in the ground water surrounding the R-150 tank site.
Because of past operations (pesticide usage) pesticides, herbicides and
inorganics associated with pesticides will also be conducted.

20. Pages 15-18
a. Top

We would recommend that consideration be given to dropping the
use of TOX for Corrective Action Sampling. First, it has yet to be shown that
this is a reliable screening technique, the method has been deleted from the
proposed RCRA Subtitle D (Sanitary Landfill monitoring requirements), and it
is to be deleted from the revised Subtitle C monitoring requirements in the



near future. The logic that the contaminants of interest contain chloride,
and therefore should be detected with a TOX procedure, is valid. However, the
TOX procedure is 10 to 50 times less sensitive than routine GC/MS procedures
such as Method 8240.
If TOX is to be performed, it should be added to Table 3.1.3.
Answer. Deleted TOX as recommended.
b. Table 3.1.3

The Table does not clarify whether the ground water samples to be
analyzed for inorganics are to be filtered or not filtered.

Answer. Table 3.1.3 is now Table 3.1.4. Inorganics will be filtered as
stated in Section 3.2.5.

e¢. Paragraph 3.1.4

How close do the "defining parameters" have to be to reality in
order for the results to be acceptable? Or conversely, at what level are the
results unacceptable? What are these defining parameters? How will they be
measured?

Answer. Paragraph 3.1.4 is now 3.1.6. Sentence revised to state "The
validity of the derived results is dependent on certain assumptions being
met". These assumptions have to be made in order to obtain results for
transmissivity, hydraulie conductivity, and storativity.

21. Pages 18-19
a. Table 3.1.4a

Strictly speaking, "Extraction" should be "Digestion". Also, "G"
following arsenic should be "GF".

Answer. Should be Table 3.1.5a instead of Table 3.1.4a as stated above. Table
3.1.5a is now Table 3.1.7a. Revisions made as requested.

b. Paragraph 3.1.5

"Physical" should be "physically".

Answer. Revision made in Section 3.1.6, not 3.1.5 as stated above. Section
3.1.6 is now Section 3.1.8

10




22. Page 19, Paragraph 3.2.1, Line 3

This sentence should read: "To minimize cross contamination between
samples..."

Answer. Sentence revised as requested.

23. Page 21

a. Second Paragraph

In this paragraph, and also on Page 23, Section 3.2.5, it is
stated that the purge water and the excess sample water "...will be discharged
to the ground surface no closer than 10 feet from the well." This practice is
incompatible with the waste containment plans for water, as identified in
Detection 3.5.2. Section 3.5.2 indicates that possibly contaminated water will
be stored in drums and left on-site for later disposal. This section
identifies these waste waters as resulting from decontamination pad
construction, drilling, well installation, and decontamination operations.
Surely, potentially contaminated ground water - resulting from purging and
sampling should be treated in the same manner. If analyses show waste waters
not to be of an environmental concern, they can then be discharged in an
appropriate manner.

Answer. The draft work plan was inconsistent with its handling of
Investigation-Derived Wastes (IDW). The RFI will produce a number of types of
IDW during the field activities. But generally, the RFI activities will leave
conditions essentially unchanged. The removal of IDW which does not pose any
immediate threat to human health or the environment is not recommended.
The site manager, using best professional judgement, will render an IDW as
hazardous or non-hazardous. Fluids and soils generated during the field work
will be disposed of at the ground surface in a non-nuisance manner. The work
plan is now consistent with the revised section 3.4.2. Section 3.6 has been
incorporated into Section 3.4.2

b. Section 3.2.3

Describe if the samples will be iced, and how.

Answer. Samples will be placed on ice with sufficient packing material to
prevent breakage as stated in Section 3.2.3.

Describe how the paperwork will be enclosed in the cooler.
Usually it is sealed in a plastic bag and taped to the inner 1lid.

Answer. Stated in Section 3.2.3.as follows: "...forms will be sealed in the
plastic bags and taped to the inside 1id of the cooler...".

1




Describe how plastic will be used to protect the ground during
sampling in order to protect the ground from contamination.

Answer. Protective plastiec will be placed on the ground in sample areas
during sampling in order to protect the area as stated in Section 3.2.2.

24, Page 22
a. Section 3.2.5

The text states that ground water parameters (pH, conductivity,
and temperature) must be stable before samples can be collected. What is the
definition of "stable" for the purpose of this investigation?

Answer. Section 3.2.5 is now Section 3.2.4. Stable for the purpose of this
investigation is purging the well to remove any stagnant water which might
produce inaccurate analysis of the sample.

b. Section 3.3.2, Step 3

Rinse with 0.1 N nitric acid
Answer. Revised as requested. Section 3.3.2 is now Section 3.4.2.

¢. Section 3.3.2, Step 5

If the rinsate will be tested for pesticides, a pesticide reagent
should not be used.

Answer. Hexane is an approved reagent (SW-846). Hexane will not interfere
Wwith the rinsate blanks, it does not contain any pesticides.

25. Page 23, Table 3.3.3

The table should list that the jars are wide mouth glass.
Answer. Stated as requested. Table 3.3.3 is now Table 3.4.3.

26. Page 24, Figure 3.4.2

The custody form should include a space for airbill numbers,
container type (e.g., 40ml), and a dedicated sheet number that can be cross
referenced with the rest of the paperwork.

Answer. See Figure 3.5.2, airbill numbers and container type can be placed in
the "Remarks" section as stated in the text. It would seem that the four
forms (Chain of Custcdy, Sample Tag, Field Notebook and Field Log) would be
sufficient for cross referencing.

12



27. Page 25, Section 3.4.3, Step 7

Sample preservative used.
Answer. See Section 3.5.3, Step 7, typo corrected as requested.

28. Page 26, Figure 3.4.3

The sample analyses planned during the site investigation are
specified on Tables 3.1.5a and 3.1.5b. These analyses are not all represented
on the sample tag. These analyses should be added to the tag.

Answer. See Figure 3.5.3, sample analyses added as requested.

29. Data Management Plans

A copy of the field notes must be included as attachments. A
discussion must be included on how the data will be evaluated (i.e.,
comparison to background, etc.).

Answer. A copy of the field notes will be added as an appendix to the report
as stated in Section 3.5.5, Field Notebook. A discussion of data evaluation
is given in Section 5.5.0. and is stated as follows: The data will be
evaluated with respect to: (1)detection 1limits, (2)control 1limits for
duplicates, spikes, blanks and surrogates, (3)data control within control
limits and corrective actions, and (4)flagging of consistently out of control
data.

30. Page 39, Section 3.5.1

What 1is the definition of ‘"contaminated material" versus
"uncontaminated material"? We recognize that this will depend on the
analytical results, but the definition of "contaminated" should be clearly
stated before the study is initiated.

Answer. Reference to "contaminated material" revised to "Investigation-
Derived Waste". IDW is define as any cuttings from borings not used for

sampling, ground water from purging and well development, decontamination
water, etc.

31. Page 40
a. Section 4.0

Section 4.0 contains information which should all be included
within the Sampling and Analysis Plan, Section 3.0 (see General Comment).

13



Answer. Well Construction Procedures are Section 3.3.0 of Section 3.0
Sampling and Analysis Plan as requested.

b. Section 4.1.1

The use of the word "adequately" in the second sentence draws the
same comment as provided earlier on Page 19, first full paragraph.

Answer. The word "adequately" replaced with "...in an attempt" as requested.
Section 4.1.1 is now Section 3.3.1.

This paragraph indicates that 26 ground water samples will be
collected. However, Table 2.2.2 indicates that 36 samples will be collected,
and Diagram 2.3.2 indicates that 20 existing wells will be sampled and 16 new
wells installed. This difference must be resolved.

Answer. Paragraph revised to indicate that 20 ground water samples will be
collected for the first round of samples, 28 ground water samples will be

collected per round for the second through the fifth rounds, for a total of
116 samples collected for the ground water analysis.

32. Page 43
a. Section 4.1.3, First Paragraph

What site specific observations have gone into the determination
to use the 0.100-inch slot screen size? It is becoming the state-of-the-art
practice that well screen slot sizes are determined in the field on the basis
of a field sieve analysis of geologic materials retrieved from the zone to be
monitored.

Answer. Note that these wells are established within the rock aquifer. The
0.020 inch slot is used as a standard screen size throughout all previous
monitoring wells in rock on this site. Screen slot sizes are determined only
for monitoring wells in which the screen will be in a soil or sediment
horizon. Section 4.1.3 is now Section 3.3.3.

b. Section 4.1.3, Second Paragraph

No method 1is presented which will be used to determine the size
grading of the filter pack material. This information should be included.

This paragraph says that the monitoring wells will be 40 feet in
length (30 feet casing and 10 feet screen). How can the wells be U40 feet
long, when it is proposed to extend the top of the well screen 5 feet above
the ground water level, and the depth to water, as described in Section 1.1.4,
is about 14 feet? This discrepancy must be corrected.

14



Answer. Section 4.1.3 is now Section 3.3.3. This paragraph has been
revised. The size grading of the filter pack material will be dependent upon
the size of the sand in the aquifer being screened. Length of monitoring
wells is dependent upon the depth to the aquifer.

33. Page 43, Section 4.1.3, Last Paragraph

The ground water investigation and monitoring well installation
plans, up to this point, do not contain any three-dimensional perspective.
This paragraph gives token attention to this perspective and implies that
monitoring wells may be placed at different levels, which 1is appropriate
because the vertical extent of contamination is also of concern. However,
there is no indication that the three-dimensional perspective goes beyond this
short paragraph. It 1is surely not evident in the well installation plans.
There should be more attention paid to the characterization of the vertical
extent of contamination. The plans must take into consideration data from the
R-150 Tank closure and define the rate and extent of the plume three-
dimensionally.

Something appears to be missing from the text in Lines 3 and 4.
Answer.

34. Page 46, Second Paragraph

If compressed air development is determined not to be appropriate by
the site investigators for the proposed monitoring wells, why is the method
proposed to be used if redevelopment of existing monitoring wells is required,
as indicated on Page 19, second paragraph, second sentence.

Answer. Paragraph revised to state "Development and redevelopment of wells
will be done by surge block.

35. Page 48
a. Paragraph 6.1.0, Line §

"Chemical and physical data are reduced."
Answer. Typo corrected as requested. Section 6.1.0 is now Section 5.1.0.

b. Paragraph 6.5.0, Line 1

"Characteristies of a release are dependent on..."

Answer. Typo corrected as requested. Section 6.5.0 is now Section 5.5.0.
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EPA COMMENTS AND REPLIES TO DRAFT, RFI PHASE III GROUNDWATER PHASE II SOILS
QAPP PLAN FOR NAVAL WEAPONS SUPPORT CENTER, CRANE, INDIANA, PESTICIDE CONTROL
AREA/R-150 TANK SITE, SWMU #09/05.

A. General Comments

1. The PCA/R-150 Quality Assurance (QA) Plan generally follows the
topical outline presented in the "Region V Model RCRA Quality Assurance
Project Plan" (QAPjP), dated May 1991.

2. The document does not provide any explicit Data Quality Objectives
(DQOs) for the project. Duplicate samples, spiked sample analysis, and trip
blanks, will be performed at an adequate frequency, but quantitative DQOs have
not been presented. There are several references to the use of CLP criteria.
However, CLP criteria change with time, and the specific CLP criteria to be
used have not been identified. In addition, the use of laboratory criteria
can only be applied to laboratory analyses. A laboratory cannot compare field
duplicates without knowing the sample codes, but if a laboratory knows the
sample codes, then independent analyses of the samples becomes suspect.

It would be acceptable to use CLP criteria but they should be explicitly
stated as project DQOs.

Answer. DQOs and CLP eriteria have been included

3. The draft QAPP does not address completeness as a DQO. Since the
document indicates that some samples may not be rerun if holding times are
exceeded, and CLP does not address completeness, a project DQO should be
established for this parameter.

Answer. Completeness is addressed as requested and a DQO has been established
for this parameter.

4, There 1is no discussion of the detection 1limits that are to be
achieved. We would assume that the intended detection limit for VOCs in the
ground water samples is on the order of 1 ug/L but no information was provided
on the necessary detection 1limits for semi-volatile organics, pesticides,
herbicides, and metals. Specific detection limits for each parameter to be
measured in both soil and water matrices should be tabulated. Perhaps it
could be specified that detection limits equal to one-half the established
water quality criteria will be used. For the soil samples, it may be
necessary to specify the minimum sample size that will be analyzed.

It will be necessary to specify detection limits in order to make a
Judgment on the acceptability of trip blanks and reagent blanks.

Answer. Detection limits are listed as requested.
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5. The topic of comparability was not addressed. This can be remedied
by defining project detection limits as suggested above.

Answer. Project detection limits are defined as requested.

6. There was no discussion as to whether the ground water samples to be
analyzed for trace metals are to be filtered or not. If "toxicity" issues are
important, we would recommend that the samples be filtered prior to analysis
(0.45 u pore-size filters). If ground water mapping is the important issue,
analysis of unfiltered samples may be sufficient (but it should be recognized
that increased data variability could be induced to the presence of
particulate matter from the well casings or the borings).

Answer. Ground water samples will be filtered. "Toxicity" isssues are not
important.

7. The program outlined in the draft QAPP may be sufficient to define
the quality of project data after the fact but we have reservations as to
whether it is adequate to control the quality of the data being generated.

B. Specific Comments

1. Page 1, Paragraph 3, Line 6

24D and 24T should be 2,4-D and 2,4-T.
Answer. Corrected as requested.

2. Page 3, Paragraph 3, Line

Figure 1.2.1, does not show that contamination was detected, what the
contaminants were, what their concentrations were, or the orientation of the
plume,

Answer. Sentence revised, figure inadvertently included.

3. Page 8, Paragraph 2, Lines 7-8

This statement is inappropriate. first, Cd would be considered a
"toxic" metal yet, it is not included in any of the discussions in the text
(i.e., the list of inorganic substances considered in the text is not a
complete 1list of "toxic" inorganic substances). Second, if toxicity is a
point of concern, it will be necessary to distinguish between the "“dissolved"
and "total portion of a substance in ground water samples because the
"dissolved" fraction will give a reasonable estimate of "toxicity" but the
"total" fraction will only estimate potential "toxicity". This has not been
addressed in the text. Third, if toxicity is the point of concern, some
explicit toxicity threshold should be stated (i.e., chemicals with a
"toxicity" greater than x mg/l).

Answer. Statement referring to TOX metals deleted from list of parameters.
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4, Page 12, Paragraph 2, Lines 3-4

Holding times, in and of themselves, cannot and do not assure the
quality of analytical data. If holding times are violated, the data are
suspect. However, if holding time criteria satisfied, this does not assure
the quality of analytical data. We believe the text should be modified to
indicate that holding times are a necessary part of an effective data quality
control program,

Answer. Revised as requested.

5. Page 12, Table 1

a. For completeness and correctness, the preservation column should
indicate degrees C.

Answer. Page 13, Table 1, the preservation column indicates degrees as
requested.

b. These holding times are for water samples. What holding times
will be used with soil samples?

Answer. Page 13, Table 1, holding times for soils and water stated in the
text as requested. Reference NEESA Guidance.

6. Page 19, Table 2 and Page 20, Table 3

Neither listing of methods identifies the detection limits that will
be needed for the study. Also, this type of listing does not differentiate
between detection limits for soil samples and water samples. In addition,
this listing does not identify the sample size necessary to achieve a specific
detection limit.

Answer. Detection 1limits included in Attachment 1 of QAPP as requested.
Container size indicates sample size required.

7. Page 21, Paragraph 1, Line 4

The text states that method blanks for metals and other wet chemical
analyses should be below the method detection limit. However, the text does
not define required detection limits for these parameters. Also, the way the
present text is written, method blanks for organic analytes are not addressed.

Answer. Page 22, paragraph 1, Detection limits included as requested. Text
rewritten to include method blanks for organic analytes.
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8. Page 22

a. Paragraph 2, Line U4

Aloquotes should be aliquots.
Answer. Page 23, paragraph 2, line 4, typo corrected corrected as requested.

b. Paragraph 2, Line 11

Recover should be recovery.
Answer. Page 23, paragraph 2, typo corrected as requested.

¢. Paragraph 3, Line 1

Aliquote should be aliquot.
Answer. Page 23, paragraph 3, typo corrected as requested.

d. Paragraph 4, Line 1

Aliquote should be aliquot.

Answer. Page 23, paragraph U4, typo corrected as requested.

9. Pages 21-22

No project Data Quality Objectives are given in the internal quality
control checks section. It specifies what the individual quality control
mechanisms are, but no limits are provided (i.e., there are no stated 1limits
for replicate reproductivity, spike recovery, analytical detection limits, and
there is no mention of using any mechanism to check accuracy).

Answer. DQOs are included as requested. Limits are provided in Attachment 1
of the QAPP.

10. Page 23

a. Paragraph 1, Lines 2-3

The following 1is a description of the data reduction and
reporting procedures that will be used.

Answer. Element 11, paragraph 1, sentence revised as requested.
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b. Paragraph 1, Line Y

Chemical detection data? The procedures should be described and,
at a minimum, properly referenced.

Answer. The chemical detection data are the results of the analysis. The CLP
procedures follow the SW-846 Methods.

e¢. Table 4

Example of the forms to be used for tabulating the data should be
included.

Answer. Forms required for tabulating data are located in Attachment 2 of the
QAPP,

11. Page 24, Table 4

It might be more correct to state a duplicate sample will be
collected daily for every set of 20 samples or less.

Answer. Page 24, Table 4, revised as requested.

12. Page 26, Paragraph 1

Since the CLP criteria changes with time, the criteria to be used
with this project should be clearly stated.

Answer. Page 28, paragraph 1, the CLP criteria is the SW-846 Methods for
volatile organic analysis.

13. Page 27

a. Paragraph 1, Line

What CLP criteria?

Answer, Page 29, paragraph 1, the CLP criteria is the range that the
recoveries shall fall within as listed in Attachment 1 of the QAPP.

b. Paragraph 7, Lines 1-2

This states that any results which exceed internal QC limits set
by the laboratory... The purpose of a QAPP is to establish project specific
data quality objectives.

Answer. Reference to laboratory setting limits is deleted.

20




14, Page 28
a. Paragraph 2
What are the CLP limits?

Answer. Page 30, paragraph 2, CLP limits are the spike surrogate
recovery limits. Limits located in Attachment 1 of the QAPP.

b. Paragraph 4

What are the CLP criteria?

Answer. Page 30, paragraph 4, the CLP criteria is the range that the
recoveries shall fall within as listed in Attachment 1 of the QAPP.

15. Pages 29-31

There are no established DQOs for completeness and the frequency of
performance audits is not specified.

Answer. DQOs for completeness stated in #9 on page 31 as follows: (1)ensure
that all samples and analyses have been processed, (2)complete records
including chain of Custody for each analysis and associated QC samples were
used, (3)procedures specified in project planning were followed, and (4)all
calibrations were performed.

Performance audits are performed twice a year.
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EPA COMMENTS AND REPLIES TO DRAFT, RFI PHASE III1 GROUNDWATER PHASE II SOILS
SAFETY AND HEALTH PLAN AND SPILL CONTINGENCY PLAN FOR NAVAL WEAPONS SUPPORT
CENTER, CRANE, INDIANA, PESTICIDE CONTROL AREA/R-150 TANK SITE, SWMU #09/05.

1. The plan is very generic. It contains too many "boiler plate" paragraphs
and not enough site-specific information. It does not appear to have been
carefully reviewed for content, spelling, organization, etc.

Answer. In certain instances some of the plan is generic, however, it has
been reviewed and specifically addresses the pertinent project, PCA/R-150 Tank
Site.

2. A number of training topics are specified by 29 CFR 1910.120(e)(2)2.

The training topic outline on Pages 6 and 7 of the subject plan does not
include the following required topics: the names of personnel and alternates
responsible for site safety and health; the safe use of engineering controls
and equipment at the site; and medical surveillance requirements.

Answer. Since this project is being done by a variety of individuals, I'm not
certain at this time who will be the IH, SSC, etc. These individuals will be
announced when we have a full understanding when this project will commence.
These names will include an alternate for the Site Safety Coordinator on the
Job.

The use of engineering controls on the project will be the extensive use of
PPE and good general work practices. This coupled with an air-monitoring
program will be the available engineering control as it relates to this
particular project, Paragraph 10.0, and 12.0.

3. Reference the Medical Surveillance program, Page 8. a termination
physical is a mandatory requirement of the medical surveillance criteria of 29
CFR 1920.120(f). A termination physical is not mentioned in subject document.

fnswer. Medical requirements are described in Paragraph 10.14, and 15.0.
Annual physicals will be our designated termination physicals. Special
circumstances, are mentioned in Section 15.1.

4, Reference Page 13, Paragraph 10.2.3.1. The last sentence of this
paragraph is incomplete.

Answer. Paragraph 10.2.3.1 has been revised and is now incorporated into
Section 12.0, Air Monitoring.

5. Title 29 CFR 1910.120(a)(4) requires that the site-specific safety and
health plan include specific information on the frequency and types of air
monitoring, personnel monitoring, and environmental sampling techniques and
instrumentation to be used, including methods of maintenance and calibration
of monitoring and sampling equipment to be used. The plan contains some very
general information on these subjects on Page 13; however, the published
information is not adequate enough to satisfy the above requirement.
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Answer. The specific air-monitoring protocol is in Section 12.0, Air
Monitoring. Calibration requirements are addressed as well as the Model of
instruments to be used on this project.

6. Title 29 CFR 1910.120(d) requires appropriate site control procedures to
be implemented. The subject plan appears to cover some required items, but
does not address some others such as a buddy system, site communications, and
standard operating procedures. According to 29 CFR 1910.120, these topies can
be covered in other documents and need not be repeated in the plan; however,
it is suggested that some reference be included in the plan on where to
locate information on the topies in question.

Answer. Site controls measures are addressed in Section 9.4. Also referenced
throughout the Safety and Health Plan is the U.S. Army Corps of Engineers
Safety and Health Manual (EM-385-1-1).

7. Pages 17 and 18 appear to be out of place. Page 19 should follow Page 16.

8. The Contingency Plan, Section 11.0, does not appear to include all the
topics required by 29 CFR 1910.120(1). For example, it appears that the
topics of emergency recognition and prevention, safe distances and places of
refuge, site security and control, evacuation routes and procedures
(evacuation route diagrams are mentioned), and critique of response and
follow-up have not been addressed.

Answer. The contingency plan for evacuation will be addressed further when
the Site Safety Coordinator procures the evacuation diagram. However, the
overall plan is in Section 13.0.

9. Confined space entry procedures are not included. Based on the
description of work, confined space entries should not be necessary, however,
it may be appropriate to mention this fact in the plan.

Answer. Confined space is addressed in Section 12.2 and in the attached
Distriet Confined Space Regulation.

10. While the Spill Contingency Plan contains a great deal of information, it
is poorly organized, 1is very difficult to follow, and has limited
applicability to the drill site operations. It does not appear to adequately
cover the topics required by 29 CFR 191.120(j), and contains very little
information that would be useful to any of the drill site employees.

Answer. The information that is in this plan is useful, and if followed will
provide a safe and healthy worksite for this project.
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