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EXECUTIVE SUMMARY 

: _. 

. 

! -. 

. 

.. 

.:. 

: 

I. 

i 

c 

The purpose of this Phase II, Step I report is to determine the 
existence, concentration, 
contaminants of 

and extent of previously identified 
health and environmental concern at Naval 

Weapons Station Earle. * 

Twenty-nine groundwater monitoring wells were installed at nine 
sites located on the main base area and the Waterfront (Sandy 
Hook) area. The unconsolidated deposits were described according 
to the Unified Soil Classification System. Following installa- 
tion, each well was developed and sampled for, a predetermined 
assemblage of analytes. Surface waters and sediments were 
sampled at three of the sites. Soil samples were collected from 
soil borings at five sites. 

Conclusions '- 

0 The shallow unconsolidated deposits consist of a silty fine 
to coarse quartzose sand, medium glauconitic sand, and clay 
lenses of the Vincentown, Cohansey, and Kirkwood Formations. 

l Groundwater occurs 'under unconfined conditions and is 
generally found within 25 feet. of the ground. 

a The principal direction of groundwater flow is towards the 
east with components to the north and south. Local 
variations occur due to interactions with surface water 
bodies. 

l With the exception of pH, no New Jersey or Federal drinking 
water guidelines were exceeded in any groundwater sample; 

l A spring sampled at site 4 did, however, contain fairly high 
concentrations of- petroleum hydrocarbons and total organic 
carbon as well as the base/neutral organic compound 
N-nitrosodiphenylamine, 0 

0 N-nitrosodiphenylamine-was also found in a stream sample. at 
-site 10 at high concentrations. This compound is difficult 
to distinguish from diphenylamine which is used as a 
stabilizer in nitrocellulose explosives. 

0 Sediment and soil samples at site 19 contained high,levels 
of petroleum hydrocarbons, acetone, cadmium, lead; and zinc.. 

. B 
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SECTION 1 

INTRODUCTION 

This report is the first interim report for the Phase.II, Step 
1 field investigation at Naval Weapons Station Earle 
Earle) in Monmouth County, New Jersey. 

(NWS - 

1.1 NAVY ASSESSMENT AND CONTROL OF INSTALLATION AND POLLUTANTS 
PROGRAM 

The Navy Assessment and Control of Installation Pollutants 
(NAcIP) Program was promulgated by OPNAV NOTE 
45/733503 of 11 September 1980, 

6420, Ser 
and Marine Corps Order 6280 1 

of 30 January 1981. 
to identify, assess, 

The,main objective of the NACIP program ls 
and control contamination from Navy lands 

due to past hazardous material operations which pose a threat 
to human health or the environment. 
of three distinct phases: 

The NACIP program consists 

9 Phase I - Initial Assessment Study (IAS) identifies 
any possible contamination sources through record 
searches, personnel interviews, and site visits. 

0 Phase II - Confirmation Study assesses the impact, or 
potential for impact, of any contamination to the 
environment or threat to public health by performing a 
field investigation that uses ,both physical and 
analytical monitoring techniques. * 

0 Phase III - Corrective Measures, if needed, prevents 
contamination from causing any adverse effects on the 
environment or public health. . 

1.2 PURPOSE OF THE PROBLEM CONFIRMATION STUDY 

The Confirmation Study is a sequentially phased effort to 
perform the following: 

0 Determine the existence, 'concentration, extent, and 
rate of migration of previously identified contam- 
inants of health and environmental concern. 

a ,Develop economically feasible alternatives to effect 
compliance with applicable health and environment&l 
standards, where required. a 

. 

? 
l-l 
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0 Prepare site operation plans. /1\, 

0 Prepare government project documentation with support- 
ing cost estimates for project funding approval. 

The sequential efforts of this Confirmation Study are termed il 
steps and include the folloying: .- 

. 

Step Description 

1A Verification of existence of contamination. 

1B Characterization of extent and rate of migration of 
contaminants, geohydrological, geophysical, and other 
factors. 

II Evaluation. of alternatives to achieve compliance, 
prepare cost estimates, and project effectiveness of 
alternatives. 

III Preparation of site operation and draft Government 
project documentation, with cost estimate satisfactory 
for project funding request. . Y----l; 

. . 

h; 
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SECTION 2 

FIELD PROGRAM 

The Field Program at NWS Earle consisted of the installation _ 
and sampling .of 29 groundwater monitoring wells, 
three surface water bodies 

sampling of 
and sediments, sampling of two 

springs, .and sampling of shallow soils at various sites. 

2.1 DRILLING PROGRAM 

Twenty-nine groundwater monitoring wells were installed at NWS 
Earle for, purposes of collecting groundwater quality- data. 
Pilot borings were drilled for each well using 6-inch hollow- 
stem augers. These borings were completed approximately 15 feet 
below first occurrence of groundwater. To collect data on 
strat,igraphy, soils in all pilot borings were sampled at 5-foot 
intervals with a a-inch diameter, 24-inch long split-spoon 
sampler using standard penetration techniques as specified by 
ASTM method No. D-1586. All soil samples collected from the 
pilot borings were stored forarchival purposes. These samples 
were described according to Munsell soil color charts and the 
Unified Soil-Classification System (see Appendix A for descrip- 
tions of individual borings). 

During each sampling operation, an HNu Model PI-101 organic 
'.vapor photo ionization detector was used to detect any organic . 
'vapors emanating from the boring. . 

Well construction followed 'New Jersey and EPA prescribed 
methods. Necessary well permits were obtained from the New 
Jersey Department of Environmental Protection (DEP) Division of 
Water Resources. Each monitor well was constructed of 4-inch 
schedule 40 polyvinylchloride (PVC) flush-threaded pipe with 
No. 10 (0.010 inch) machine. slotted PVC screen. An average of 
15 feet of *screen was used in each well with a minimum 2 feet 
of screen above the water table. The casing and. screen were 
steam-cleaned prior to installation. 

The annular space around the well screen was filled with No. 2 
Ottawa sand from the bottom of the borehole to 2 feet above the 
top of the screen. Bentonite pellets were used to form a seal- 
approximately 2 feet thick on top of the sand pack. A Portland 
cement, bentonite grout mixture (6:l dry weight), was used to 
complete, the seal in the annular space. All monitor wells were 

B 
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secured by enclosing the PVC riser pipe in a protective steel 
,/---- 

casing with a locking cap. Figure 2-l shows the well construc- 
tion used. Well construction summaries for each well installed 
are included in Appendix B. Monitor wells were developed after 
installation by pumping (or bailing) until discharge was free 
of fine-grained sediments. n 

Accessibility was limited at a number of monitor well loca- 
tions; a track-mounted drill rig was used to install nine of 
the twenty-nine wells. Drill rigs were initially decontaminated 
by stream cleaning between each site investigated and before a 
leaving NSW Earle. 

The 29 monitor wells were installed in groups at each of the 
nine sites. The following sections detail monitor well place- 

'ment at each site investigated at NWS Earle. The monitor wells 
were numbered with the site number and the well number (i.e., 
well 2-l is well 1 at site 2). 

2.1.1 Site 2: Ordnance Demilitsrization Site 

This site is currently being used for the demilitarization of 
ordnance materials on- and off-base. .Demilitarization opera- 
tions are ~presently employing thermal destruction methods. Some 
explosive and propellants disposed of at this site include the 
following: ammonium picrate, 
black powder, 

trinitrotoluene C-4 (waxed RDX), ,,-., 
and double base propella.nts (nitroglycerin). Due 

to the high solubility and toxic nature of the wastes disposed 
of, and.the permeable formations present at the site, it was 
necessaiy‘to. install four groundwater 
the perimeter of the site, 

monitoring wells around 
ranging from 19 to 30 feet below 

ground surface. These wells were installed to provide water 
quality data and groundwater flow direction data for the 
shallow sandy aquifer in the area to determine if contaminants, 
resulting from the demilitarization operations, have migrated 
into the groundwater. The locations of these four wells are 
shown in Figure 2-2.. . 

2.1.2 Site 3: Landfill Southwest of "F" Group 

This 5-acre landfill received approximately 4,800 ton's of 
refuse over its g-year period of operation. Wastes disposed of 
here typically included municipal and industrial wastes, such 
as glass, paper, plastics, solvents, acids, alco'hols, caustics, f 
pesticide containers, paint thinner, and paint. Typical paint 
used at Earle consists of the following chemical 
titanium dioxide,. zinc oxides, magnesium silicate, 

compounds: 
alkyd resin 

solution, petr.oleum spirits, lead naphthenate, cobalt 
naphthenate, manganese naphthenate, and xylene. Due to the - ' 
possible breakdown of the materials disposed of, and the high 

Y--l 
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potenti'al for' migration of contaminants 
soil and groundwater, 

'into the underlying 
three groundwater monitoring wells were 

installed approximately 25 feet below surface (see Figure 2-3). 
These wells were installed to provide data on water quality and 
groundwater flow direction for the shallow aquifer to determine 
if contaminants leached from either the municipal or industrial 
wastes disposed of have migrated into the groundwater. - 

2.1.3 Site 4: Landfill West of "D" Group 

This 5-acre site received approximately 10,200 tons of munic- 
ipal and industrial wastes, similar to those disposed of at 
site 3, over a period of 17 years. Disposal methods used at 
this site included open trench burning of some wastes .before 
burial. Since the depth of these trenches could not be deter- 
mined from the initial assessment study (I.A.S.), it is assumed 
that the bottoms of these trenches are very close to the water 
table, thus posing a high potential for contaminants to migrate 
into the groundwater. Field activities included the instal- 
lation of three groundwater monitoring wells, ranging from 18 
to 30 feet deep, to provide data on groundwater flow direction 
and water quality to determine if any contaminants' have 
migrated into the groundwater (see Figure 2-4). 

2.1.4 Site 5: Landfill West of Army Barricades 

The 6,600 tons of waste disposed of at this 13-acre site over 
its lo-year period of operation are very similar to the waste 
described in site 3. Due to the nature of the -disposed wastes 
here and the permeability of the soils underlying the site, 
four groundwater monitoring wells were installed approximately 
30 feet below groundwater surface around the perimeter of the 
site (see Figure 2-5). These wells were to provide data on 
groundwater flow direction and water quality for the shallow 

*aquifer to determine if any contaminants have entered the, 
groundwater. 

2.1.5 Site 7: Landfill South of "P" Barricades 

This site, located near the waterfront area in Leonardo, 
operated for approximately 12 years and received less than 
2,500 tons of refuse per year. Waste disposed of at this 
15-acre landfill typically included munitions shipping material 
(drainage etc.), glass, wood, small amounts of waste paint, 
solvents, 'thinners, and some domestic refuse. 

2-5 
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Due to the nature of the disposed waste 
migration of contaminants 

and the possible 
into the shallow 

underlying the site 
sandy aquifer 

and Sandy Hook Bay, 
monitoring wells were 

three groundwater 
installed around the perimeter of the 

landfill. These wells ranged from 19 to 39 feet deep, and 
provided data on groundwater quality and flow direction. The 
locations of these wells are shown in Figure 2-6. - 

2.1.6 Site 10: Scrap Metal Landfill Near Buildinq S-589 

This 2-acre site was. used to dispose of aluminum and steel 
containers and spent shell cases. Paint chips and spent 
blasting grit from maintenance operati,ons were also disposed of 
at this site. Due, to the possible breakdown of the paint chips 
and the migration of the degradation products into the ground- 
water, three groundwater monitoring wells were installed around 
the perimeter of the landfill (see Figure 2-7) . These wells 
were installed to provide data on groundwater flow direction 
and water quality in the shallow aquifer. Wells were completed 
at depths ranging from 22 to 27.5 feet below ground surface. 

2.1.7 Site 11: Contract Ordnance Disposal Area 

This 2-acre site was used by an outside contractor to dispose 
of obsolete ordnance material using some thermal destruction 
techniques. It was also used as a training area for fire- 
fighting exercises for approximately 3 years. The exercises 
were conducted in two unlined- pits measuring roughly 30 feet in 
diameter and 2 feet deep using oil-soaked reject airplanes and 
vehicles. Any remaining unburned oil was left in the pit and 
soaked into the soil. The area was secured at a later data 
(after 1977) by removing the soil and regrading the area. Due 
to the possibility of the residue wastes resulting from the 
demilitarization of ordnance materials and the fire-fighting 
exercises migrating into the groundwater, 'three groundwater 
monitoring wells were installed 'to determine groundwater 
quality and flow direction in -the shallow aquifer underlying 
the site (see Figure 2-8). Depth of the wells ranged from 18 to 
20 feet. 

2.1.8 Site 19: Paint Chip and Sludbe Disposal Area Adjacent 
to Buildinq S-34 

This site was used for the periodic renovation of depth charges 
for approximately 20 years. Operations at this site involved 
the removal. of loose paint and rust on the exterior including 
wire brushing aided by solvent baths,.followed by a final wash 
with water. After reviewing past site disposal practices, the 
specific quantity of waste residue disposed on- and off-site 
could not be determined. Due to the possible existence of 
residue on-site and its migration into the surrounding ground- 

0650B 
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water and surface water environments, three groundwater 
monitoring wells were installed around the perimeter of the 
site. These wells, 24 to 25 feet deep, were installed to 
provide data on flow and quality of the groundwater in the 
shallow aquifer. Locations of the wells are shown in Figure 2-9. 

2.1.9 Site 26: Explosive "D" Washout Area (Building GB-1) 
, 

This site was used for the removal and recovery of ammonium 
picrate (Explosive "D") from 5-inch shells for 1 year. High- 
pressure hot water was used to wash out the soluble explosive 
(1 g in 78 ml of Hz0 at 20°C). The discharge containing the 
explosive compound flowed into a chain of cascading tanks 
allowing the water to cool and precipitate the ammonium 
picrate. The discharge from these tanks flowed through an open 
tile pipeline into an unlined settling basin behind the 
building. The effluent was then allowed to evaporate from the 
basin or percolate down into the soil. Because of the high 
solubility of ammonium picrate at low temperatures, the 
possibility exists that a dissolving/recrystallization process 
may have occurred in the soils underlying the settling basin. 
This process is the result of rainfall or excessive effluent 
percolating through the soils redissolving ammonium picrate 
crystals present in the soil, migrating them downward, until 
the temperature of the solution was lowered or over-saturation 
occurred, causing the ammonium picrate to recrystallize. The 
process may continue until the ammonium picrate. eventually 
reaches the groundwater. Field activities included the instal- 
lation of three groundwater monitoring wells, ranging from 22 . 
to 24 feet deep, around the perimeter of the settling basin to. 
determine the groundwater flow direction and the water quality 
in the shallow aquifer. Locations of these wells are shown in D 
Figure 2-10. 

2.2 SAMPLING PROGRAM 

The purpose of the sampling program was to identify the 
location, concentration, and area1 extent of contamination in 
the hydrogeologic environment. From this information, it is 
possible to determine the general direction in which contami- 
nants are migrating and their probable origin. 

The. analytical program followed was outlined in the Plan of 
Action and Management; it was developed based on the type of 
waste disposed at each site and the chemical and physical 
properties of that waste. Table 2-l lists the parameters 
analyzed for each site in groundwater, soil, surface water, and 
sediment samples. The number of quality assurance/quality 
control samples are also indicated. 

0650B - 
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Table 2-1 

Analytical Sulrmary 

Analyte Method Medium 

QC 
Site I. D. QA Dupli- 

2 3 4 5 7 10 11 19 20 22 26 Blanks cates Total 

TOX SW-9030 Groundwater 
SW-9030 . Surface water 
SW-9030 Soil 
SW-9030 Sediment 

TOC EPA 415.2 Groundwater 
EPA 415.2 Surface water 

Volatile FR 624 
organics and FR 624 
total xylene SOW 9/B4 

sow 9/04 

Groundwater 
Surface water 
Soil 
Sediment 

Oil/grease EPA 413.1 Groundwater 
SW-3540 Soil 

Petroleum EPA 418.1 
hydrocarbons EPA 418.1 

SW-3540 
SW-3540 

Groundwater 
Surface water 
Soil 
Sediment 

Nitrate/nitrate EPA 353.1 
EPA 353.1 
EPA 353.1 
Sample 
Prep. 
ASH-SEC 84 

Groundbater 
Surface water 
Soil 

Sediment 

43343 3 3 3 - - - 
4 ---- 4-4--- 
--m-m - - - - - - 

4 ---- - - - - - - 

Base/neutral FR-625 Groundwater 43343 3 3 3 - - - 
Acid compounds Surface water 4 ---- 4 -4 --- 

Priority EPA- 
Pollutant approved 
metals (soluble) for each 

metal 

Priority EPA- 
Pollutant approved 
Metals (total) for each 

Groundwater 

Surface water 

Soil s--m- - - - - - - 

Sediment ----- 4-4--- 

43343 3 3 3 - - - 
4 --m- 4-4--- 
----- - - - - - - 

-4-4--- 

43343 3 3 3 - -'- 
4 ---- 4-4--- 

-3343 3 - 3 - - - 
--w-m 4-4--- 
-'---- - - - - - - 
----- 4-4--- 

----- - 3---- 
----- - - - - - - 

-3343 3 - 3 -.- - 
----- 4 -4--- 
----- - - - - - - 
- -.- - - 4 -4--- 

43343 3 3 3 - - - 

4.---- 4 - 4 - . - 

5 
1 

1 

5 
1 

4** 
1 

1 

3 

4 
1 

1 

4 
1 

1 

z 

5 

1 

i 

3 
1 

1 

3 
1 

2 
1 

1 

1 

2 
1 

1 

2 
1 

1 

3 
1 

3 

1 

34 
14 

1: 

34 
14 

25 
10 

8 
10 

i 

25 

2 
10 

34 
14 

3 

6 

34 
14 

34 

14 * 

8 
10 
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, Table 2-1 
icontinued) 

Analyte Method Medium 
Site 1. il. 

QC 

2 
QA 

4 
Dupli- 

3 5 7 10 11 19 20 22 26 Blanks cates Total 

Pesticides FR-608 Groundwatee -3343------ 3 1 17 

RDX. HMX. TNT USATHAMA- 
BG 

USATHAMA- 

ZATUAHA- 

N.G., picric ~~AT~~~A- 
Acid HPLC 

USATHAMA- 
HPLC 

Groundwater 4 - - - - - 3 - - - - 3 
Surface water 4 - - - - - - - - - - 1 ! 

Soil --e-w - a - - - - 

Sediment 
Groundwater : 
Surface water 2 - - - - - 3 - - - 3 1 1 
Soil -em-- - 3 - - - 3 
Sediment 2 --w- - - - --- 1 1 

11 
6 

3 

6 
14 

s 
6 

EP toxicity SW-130 Soil - -_-_ _ - _ _ _ _ 1 1 18 
(ZN, Cr, Pb, Ti) 

pti, chloride, EPA- Groundwater 43343333--- 5 3 34 
specific approved Surfacewater 4---'-4 - 4 - - - 1 1 14 . 
conductance 

**Includes tripblanks 

Note: Up to three samples will be collected from well cuttings for full EP toxicity and 
ignitability analyses. 

. 
. 
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2.2.1 Groundwater Quality Samplinq Methods 

2.2.1.1 Monitor Well Purging 

Groundwater samples were collected from each monitoring well 
from 14 tp 25 July 1986. All samples were collected approxi- P 
mately 4 months after development. Each well was purged before. - 
sampling by either ,pamping with a submkrsible pump or bailing 
with a Teflon bailer to ensure that a represent,ative sample of‘ 
the aquifer was collectied. Monitor well purging followed these 
guidelines: r 

0. Submersible pumps were decontaminated prior to use in 
a well by placing them in new, separate- garbage cans 
which were filled with an Alconox solution. Ten to 
fifteen gallons of the solution were pumped through 
the pump and attached hose. The cans were then filled 
with clean water and another 10 to 15 gallons were 
pumped. A distilled water rinse followed and the 
decontaminated pumps were transported in the garbage 
cans to prevent subsequent contamination. Purging 
bailers were decontaminated using an alconox solution' 
followed by a deionized water rinse. 

0 Before purging, the depth to water from the measuring 
point on the well casing was measured and recorded. m 
Measurements of the depth elf the well were also 
recorded. 

. 
0 The volume of water to be purged was calculated based 

on the amount of standing water in the well. 

0 The calculated volume of at least 5 times standing 
water in the well was purged. 

'0 Equipment was decontaminated as in Step 1 before use 
in the next well. 

2.2.1.2 Monitor Well Sample Collection 

Eaih of the monitor wells was sampled using Teflon bailers. All 
required sample containers were prepared and supplied by the 
WESTON laboratory. Any preservatives necessary were added to 
the bottles at the WESTON labora'tory. All deionized water used 

r 

in decontamination procedures was also obtained fr,om the WESTON 
laboratory. Sampling activities were conducted for each 
monitoring well as follows:' . e 

0 Sampling equipment was placed on a plastic apron. The 
sample bottles were appropriately labeled at each well 
location. Groundwater sample numbers corresponded with 
the monitor well numbers (see Subsection 2.1). f---Y 

2-18 
0650B 



0 

0 

0 

0 

0 

0 

l 

0 

0 

0650B 

Teflon bailers were decontaminated by washing with an 
a1cono.x solution followed by a deionized water rinse. 

.At sites 2 and 11, all sampling equipment was rinsed 
with an acetone solution and a hexane solution before 
the final deionized water rinse. All rinse water from 
sites 2 and 11 was containerized and taken to the 
station wastewater treatment plant for disposal. 

Nylon cord was used to lower the bailer into the well. 
A length was cut for each well and was dedicated to a 
particular well. 

Before purging, any samples to-be analyzed for oil and 
grease were collected. The samples were collected by 
slowly lowering the bailer into the well to the 
air-water interface and allowing the bailer to fill 
with the first 6 inches of water without overflowing. 

All other samples were collected after purging. To 
collect samples, the bailer was slowly lowered into 
the well and allowed to fill with water. The first 
bailer-full was collected just below the water surface 
and was used for petroleum hydrocarbon analyses. 

Sample bottles for volatile organic compounds were 
filled after the oil and grease or petroleum hydro- 
carbon samples were collected. The sample bottles were 
filled with as little disturbance to the sample as 
possible so that a miniscus extended above-the top of 
the bottle and the bot.tle was then'inverted to verify 
that no air bubbles were present in the sample. 

_ Samples to be analyzed for soluble metals were 
-filtered in the field as soon as possible after 

collection. Filtering equipment was decontaminated 
with nitric acid and deionized water. 

Field blanks were collected by pouring deionized water 
through decontaminated- bailers'into appropriate sample 
bottles. Blanks were collected just before the ground- 
water sample for which they were numbered. For example, 
2-1B is a field. blank collected- just .prior to ground- 
water sample 2-l. 

Temperature, pH, and specific conductivity measure- 
ments were made in the field for samples drawn from 
each well. 

All samples were stored on ice after, collection to 
ensure preservation of sampling integrity during 
transportation to the lab. 
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l Chain-of-custody forms were completed for each sample 

collected. . 

2.2.2 Surface Water Quality Sampling Methods 

Surface water samples were collected from streams and ponds at _ * 
sites 2, 10, and 19 at the time of monitor well sampling. Two 
sets of samples were collected over time at each sampling 
location with the second set collected 5 to 6 hours after the 
first set. At each site, 
at locations 

an attempt was made to collect samples 
upstream, and downstream of the site. Sample P 

analytical parameters are listed on Table 2-l. The samples were _ 
collected as follows: 

0 The sampler stood either on the stream bank or 
downstream of 
up sediment or 

the sampling location to avoid stirring 
contaminating the sample. 

0 Bottles were 
until filled. 
bottles, then 

submerged in the stream, if possible, 
If preservative had been add.ed to the : 
an intermediate. bottle was used to fill 

the sample bottles. The sampler wore butyl gloves 
which were changed at each sampling location. 

0 Samples to be analyzed for petroleum hydrocarbons were 
collected first with the mouth of the collection /"\ ': 
bottle half submerged in the stream and filled without '; 
overflowing. 

0 Samples for volatile organic .compounds analyses were 
collected after the petroleum hydrocarbon 'samples. 
Bottles were filled so that a miniscus extended over 
the top of the bottle. The cap was screwed on; the 
bottle was then inverted and inspected for air bubbles. 

0 Samples to be analyzed for soluble metals were 
filtered in the field as soon as possible after 
collection. 

At site 2,. samples were collected over time from standing water 
on-site (see Figure 2-2 for sampling locations). An attempt was 
made to sample the stream located northeast o'f the' site as 
indicated in the POA and M, but the stream was not flowing at r 
the time of sampling.. These samples were labeled 2-A (first 
hour) and 2-A (sixth hour). 
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Samples were collected over time at two locations at site 10. 
(see Figure 2-7 for sample locations). Samplers were labeled 
10-A (first hour), 10-A (sixth hour), 10-B (first hour), and 
10-B (sixth hour). The 10-A samples were collected upstream of 
the site; 10-B samples were collected downstream of the site. 
Samples were also collected over time at two locations at site 
19 (see Figure 2-9 for sample locations). Samples were labeled _ 
19-A (first ,hour), 19-A (sixth hour), 19-B (first. hour), and 
19-B (sixth hour). The 19-B samples-were collected upstream of 
the site; 19-A samples were collected downstream of the site. 

2.2.3 Additional Water Quality Sampling' Methods 

Two springs were sampled at site 4 concurrent with the monitor 
well sampling (see Figure 2-4 for sample locations), Each 
spring was sampled twice, with the second set of samples 
collected 5 to 6 hours after the first. The samples were 

-labeled 4-A (first hour), 4-A (sixth hour), 4-B (first hour), 
and 4-B (sixth hour) and were analyzed for the same parameters 
as the monitor wells at site 4 (see Table 2-l). 

The springs were sampled by digging a hole in the soil to 
collect enough water to submerge the sample bottles. All 
digging was done using dedicated stainless steel scoops. The 
samples were then collected by the same procedures as used with 
surface water samples. 

2.2.4 Sediment Quality Sampling Methods 

., 
I 

I - 
I -' 

I. 

Sediment samples were collected concurrently with the surface 
water samples at sites 2, 10, and 19 (see Figures 2-2, 2-7, and 
2-9 for sample locations). The samples were analyzed for those 
parameters listed in Table 2-l. 

The samples were collected using dedicated stainless steel 
scoops and spatulas. Samples to be analyzed- for volatile 
organic compounds were collected by filling the sample bottles, 
leaving as little air space as possible. The samples were 
labeled identically to the corresponding surface water sample 
and were ,also collected overtime at l- and 6-hour intervals. 

, 
: 2.2.5 Soil Quality Sampling Methods 

Soil samples were collected at sites 2, 11, 19, 20, and 22 
during January and March 1986 and analyzed for those parameters 
listed on Table 2-l. .The samples, collected in January were 
collected as split-spoon ~samples. All drillrig accessible 
locations were sampled at that time. The samples collected in 
March were collected by hand auger after the soil had thawed. 
At sites 11, 20, and 22, the samples were collected at discrete 
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intervals -at depths of 0.5, to 1 .foot and 2 to 3' feet (see 
Figures 2-8, 2-11, and 2-12 for sample locations). Samples 
collected at sites 2 and 19 were composite samples. At site 19, 
soil from depths 0.5 to 3 feet were composited at each,of four 
sample locations (Figure 2-9). At site 2, three surface soil 
samples were collected; each was a composite of three grab 
samples (A, B, and C on Figure 2-2). 

r 
, 

2.2.6 Sample Handling 

All samples were handled and preserved following state and y 
Federal EPA-prescribed methods to ensure integrity. 

2.2.6.1 Chain-of-Custody Procedures 

All WESTON field personnel followed U.S. EPA chain-of-custody 
procedures to ensure preservation of the integrity of all 
samples. -The chain-of-custody record was initiated at the time 

of sample bottle preparation and followed each bottle and lot 
through the sequence form bottle preparation through completion 
of chemical analyses. Completed chain-of-custody forms for each 
sample are included in Appendix CL 

Collected samples were kept under lock and key or visual 
control at all times until their shipment to the analytical 
lab. WESTON field samplers acted as sample custodians and 
document control officers to monitor the location of collected /- 
samples and to record vital sample information in the field log 
books. . 

2.2.7 Quality Assurance 

WESTON field 'samplers implemented the foll0win.g quality 
assurance procedures to ensure that the collection of repre- 
sentative samples and production of highest quality analytic'al 
data. Table 2-l lists the number of QA/QC.samples collected at 
each site by parameter. 

0 Field blanks were prepared and labeled as discussed in 
the previous sections. The containers .were carried 
with all other sample containers during that date and 
were processed with the sample group lot. The deion- 
ized water was obtained from the WESTON laboratory. 
Field blanks were collected every 10 samples or every .Y 

day, whichever was more frequent. . 

. r 

f---l 
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A set of trip blank samples was prepared for each 
batch of samples that was transported to the labo- 
ratory for analysis. This set of blanks was processed 
with all other samples present in the batch. .Trip 
blanks were prepared by pouring deionized water 
directly into a set of clean sample containers, and 
then placing the blanks in a clean cooler with the 
remaining samples. Trip blanks were prepared by WESTON 
laboratory personnel. 

Duplicate' samples were collected throughout the 
sampling program, 1 every 10 samples. 

All equipment used in the sampling process was cleaned 
thoroughly before and after sampling to minimize 
possible off-site transport of site contaminants. 

All field analytical instruments, i.e., pH and 
specific conductivity, were recalibrated after 10 
samples or every day, whichever was more frequent. pH 
paper was used in the event of pH meter malfunction. 

,. 

/ 

I._ 1 

The results of analysis of quality control samples are examined 
by the project scientist for.the following reasons: 

0 Duplicate sample results are examined to determine 
that the results agree within the accuracy limits of 
tRe method for the analysis. 

0. Field blanks and trip blank samples are examined to 
ensure that all results are. as expected, i.e.,. 
generally below the detection limit. 

If an unexpected result is encountered several steps are taken 
to determine if there is a reasonable explanation. Results for 
laboratory blanks are examined .to determine if contamination 
occurred in the laboratory. Discussion is initiated wi.th 
laboratory personnel to determine if the laboratory quality 
control procedures have disclosed an out of control situation. 
If an adequate and acceptable explanation for the results 
cannot be obtained, then appropriate corrective action is 
identified and taken. 
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SECTION 3 

\. 
FINDINGS 

Pilot borings were 
during 17 December 

drilled and monitor wells were installed. x 
1985 to 6 March 1986. Descriptive boring 

logs are attached in Appendix A. Well construction summaries 
are included in Appendix B. 

'January and March 1986. 
Soil, samples were collected during 
Groundwater, surface water, and 

sediment samples were collected during 14 to 25 July 1986. 
. Chain-of-custody forms for all samples are included in Appendix 

C and all analytical results are attached in Appendix D. 
Monitor well elevations and water table elevations are presented 
in Table 3-l. Detection limits for water standards are shown in 
Table 3-2. Below is a .siterby-site description of geology, 

.hydrogeology and groundwater, surface water, and soil quality. 

! 
3.1 SITE 2 - ORDNANCE DEMILITARIZATION SITE 

I  

i 

i. 

. 3.1.1 Geology 

Based on split spoon samples taken every five feet during 
drilling of pilot borings for subsequent monitor well 
installation, the lithology of Site 2 was described as 
yellowish brown and olive glauconitic medium to coarse sand 
with trace amounts of silt. Clayey sand and silt (>5 percent) 
were found in the upper ten feet except at well 2-3 (see Figure. 
2-2 for location). Descriptive borehole logs are included in 
Appendix A. 

3.1.2 Hydroseoloqy 

Groundwater occurs under water table conditions at Site 2. 
Saturated materials were encountered within nine to fifteen 
feet of the surface. Groundwater levels were measured in July 
1986 and locations and elevations' of the monitor tiells were .. 
surveyed during October to November 1986. Based on this 
information (see Table'3-1), a water table map was constructed 
to determine the direction of groundwater flow in the vicinity 

.of Si,te 2 (see Figure 3-l). Groundwater flows towards the 
northeast with a hydraulic gradient of 0.0035. Well 2-3 is 
directly downgradient of the Site. The groundwater flow 
direction is toward a branch,of Pine 'Brook and Children's Pond. 
The stream does not flow all year round and at the time of 
sampling was dry; * 
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Groundwater Elevations - July 1986 

. 

Elevation Depth to Elevation of 
Well PVC Casing Water Groundwater 

Number (ft) (ft) (ft) 
. 

2-l . 102.56 14.33 88.23 
2-2 95.98 9.80 86.18 
2-3 89.87 5.65 84.22 
2-4 90.06 4.15 85.91 
3-l 117.05 21.52 95.53 
3-2 126.00 20.83 - 105.17 
3-3 125.53 17.41 108.12 
4-l 173.00 2-0.00 153.00 
4-2 152.36 3.10 149.26 
4-3 166.40 13.80 152.60 
5-1 108.77 17.14 91.63 
5-2 113.96 21.83 92.13 
5-3 109.78 17.68 92.10 
5-4 105.65 14.86 90.79 
7-l 149.73 17.23 .132.50 F---\ 
7-2 119.68 8.59 111.09 
7-3 164.15 21.14 143.01 
10-l 113.99 . 14.83 99.16 
10-2 111.35 12.35 99.00 
10-3 110.90 11.33 99.57 
11-l 99.07 3.28 95.79 
11-2 100.97 4.00 96.97 
11-3 98.37 9.29 89.08 
19-1 127.75 15.41 112-34 
19-2 120..51 12.84 107.67 
19-3 122.47 14.43 108.04 
26-l 149.89 12.26 139563 
26-2 149.64 11.15 138.49 
26-3 150.48 11.56 138.92 

r 
. 

,-, 
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3.1.3 Groundwater Quality 

'Table 3-2 summarizes detection limits for groundwater samples 
Analytical results for groundwater samples collected at Site 

summarized in Table 3-3A. 
2 

are Total organic halogens were 
detected in all Site 2 samples at .concentrations which ranged 
.from 18 ug/L to 35 ug/L (samples 2-3 and 2-2, respectively); - 
Concentration of total organic carbon in sample 2-3 was almost 
double that found in the other wells at Site 2. Nitrate/nitrite 
was detected in wells 2-3 and 2-4 at 0.70 mg/L and 0.20 mg/L, 
respectively. 
wells. 

No explosives were detected in any of the Site 2 
NO base neutral or acid extractable organic compounds 

were detected at this site. Chromium, copper, nickel, silver, 
and zinc were detected at low levels in sample 2-1 but only 
zinc was detected in samples 2-2, 2-3, and 2-4. Chromium 
copper, and nickel were detected at low levels in 'the field 
blank with the decontaminated boiler which was used to collect 
sample 2-l. Field measured pH ra.nged from 5.2 at well 2-3 to 
7.0 at well 2-2. Laboratory pH measurements were significantly 
lower than field measurements. Chloride concentrations were low 
and varied only slightly (5.00 mg/L in sample 2-3 to 8.60 mg/L 
in .sample 2.2). Specific conductance was also fairly low and 
ranged from 30. umhos in well 2-4 to 40 umhos in the remaining 
wells at Site 2.. 

3.1.4 Surface Water and Sediment Quality 

Surface water and sediment at a pond at Site 2 was sampled over 

. 

. time (see Figure 2-2 for location). 
five 

Two samples were collected 
hours apart. Analytical results for the 

summarized in Tables 3-3B and 3-3C. 
sampleb are 

There was no si,gnificant 
change over time in any of the parameters which were analyzed 
for. Total ,organic halogens were detected in .the surface water 
samples at concentrations similar to those in the groundwater. 
No significant differences were found in total organic halogens 
concentrations between groundwater and, surface water. ,The 
concentration of total organic carbon in the surface water was 
about the same as that in well sample. 2-3 (4.12 mg/L). Nitrate/ 
nitrite was slightly higher in the surface water 
than in the groundwater. 

(1.0 mg/L) 
Explosives were not detected in either 

the surface water or sediment samples. No base/neutral or acid 
extractable organic compounds were detected in the surface 
water. Chromium, copper, nickel, lead, and-zinc were detected 
at low levels in the surface water. PH was 4.20 in the surface 
water, slightly lower than in the groundwater. No chloride was 

. detected in the surface water .* 

. 

! 
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Analyte 

TABLE 3-2 

Detection Limits for Water Samples 

Total Organic Halogens 
Total Organic Carbon 
Oil and Grease 
Petroleum Hydrocarbons 
Nitrate/Nitrite 
Chloride 
Explosives: 

Nitroglycerin 
Picric Acid 

Ez 
2,4,6-TNT 

Soluble Metals: 
Sb 
As 

ET 
Cr 
cu 

;: 
Ni 
SS 
& 
Tl 
Zn 

Detection Limit (mg/l) 

:2” 
1: 5. 

5. 
4.0 (w/l) 
I..?5 (w/l) 
1.0 (w/l) 
1.25 (w/l) 

0.01 
0.01 ’ 
0.01 
0.0025 
.O.Ol 
0.01 
0.005 
0.5 Cug/l) 
0.01 
0.005 
0.. 0025 
0.01 
0.01 

* Unless otherwise noted 
c 
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TABLE 3-2 (Continued) 

Detection Limits for Water Samples 

Analyte Detection Limit (ug/l) 

Volatile Organic Compounds 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene ChloriQe ................. 
Acetone ............................ 
Carbon &Umlfide ................... 
1.1.Dichloroethene ................. 
l,l-Dichloroethane ................. 
Trans.1.2.Dichloroethene ........... 
Chloroform ......................... 
1,2=Dichloroethane ................. 
2.mButanone ......................... 
1.1.l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethan~ ............... 
1.2.Dichloropropane ................ 
Tram-1.3.Dichloropropene .......... 
Trichloroethene ................... 
Dibromochloromethane ............... 
1.1.2-Trichloroethane .............. 
Benzene ............................ 
'cis-1.3.Dichloropropene.......: ..... 
2-Chloroethylvinyle~er ............ 
Bromoforn .......................... 
4+ethyl-2qentum.n ............... 
2-Bexanone ............ ..a..; ....... 
Tetra~ol...............* .. 
1,1,2,2-Tetrachlor~~e~~~~~~~~~~ 
Toluene ............................ 

Chlorobenzene ...................... 
Ethylbenzene.. ... -. ....... ....f..., ... 
Styrene ............................. 
Total Xylenes...................; .. 
DiChlorob~zen~ ................... 
Trichlorofluoromethane ............. 

:: 
10 
10 

;x 
10 
10 
10 
10 

1': 
10 
10 
10 

.;: 
10 
10 
10 
10 
10 
10 
10 

. 10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

i: 
10 

, 

Others: 

*SEEBNAREpoRT 
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TABLE 3-2 (Continued) 

Detection Lim$.ts for Water Samples 

Analyte 

Base/Neutral/Acid Compounds 

Detection Limit tug/l) 

N-Nitrosodimethylamine ............. 
Phenol ............................. 
bis(2=Chl,oroethyl)Ether ............ 
2-Chlorophenol ...... . ............... 
1.3.Dichlorobenzene ................ 
1.4.Dichlorobenzene ................ 
1,2-Dichlorobenzene ................ 
bis(2-Chloroisopropyl)Ether ........ 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane. ................... 
Nitrobenzene ....................... 
Isophorone ......................... 
2=Nitrophenol...................... 
2.4-Dimethylphenol................. 
bis(2-Chloroethoxy)Methane ......... 
2.4.Dichlorophenol................. 
1.2.4-Trichlorobenzene ............. 
Naphthalene ........................ 
Hexachlororbutadiene ............... 
4-Chloro-3-methylphenol............ 
Hexachlorocyclopentadiene .......... 
2.4.6.Trichlorophenol.............. 
2-Chloronaphthalene ................ 
Dimethyl Phthalate ................. 
Acenaphthylene.....; ............... 
Acenaphthene ....................... 
2.4.Dinitrophenol(2) ............... 
4=Nitropheno1(2) ................... 
2.4.Dinitrotoluene ................. 
2.6,Dinitrotoluene ................. 
Diethyl Phthalate .................. 
.4-Chlorophenyl-phenylether.., ....... 
Fluorene ........................... 
4.6-Dinitro-2-methylphenol(2)...~~. 
N-Nitrosodiphenylamine(1) .......... 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene ................... 
Pentachlorophenol(2) ............... 
Phenanthrqne ....................... 
Anthracene ......................... 
di-n-Butyl Phthalate ............... 
Fluoranthene ....................... 
Benzidine(2) ....................... 

3-7 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10. 
10 
10 
10 
10 
10 
10' 
10 
10 
10 
50 
50 
10 
10 
10 
10 
10 
50. 
10 
10 
10 
50 
10 
10 
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I 50 



TABLE 3-2 (Continued) 

Detection Limits for Water Samples -, 

. Analtie 

Base/Neutral/Acid Compounds 

*’ 

- ’ 

Detection Limit (ug/l) 

L 

w-e ............................. 10 
Butyl Benzyl Phthalate ............. 10 
3.3'.Diohlorobenzidine(3) .......... 20 
Benzo(a)Anthracene..............i .. 10 
bis(2-Ethylhexyl)Phthalate ......... 10 
Chrysene ........................... 10 
di-n-Octyl Phthalate ................ 10 
Benzo(b)Fluoranthene ............... 10 
Benzo(k)Fluoranthene ............... .lO 
Benzo(a)Pyrene ..................... PO 
Indeno(l.2.3-od)Pyrene ............. 
Dibenz(a.h)Anthracene .............. :: 
Benzo(g.h.i)Perylene ............... 10 

Pesticides 

Alg&2PBHC . . . . . . . . . ..**.~***~i*~.... 0.05 
Beta-BHC ........................... 0.05 
Delta-BHC .......................... 0.05 
Gamma-BE (Lindane) ................ 0.05 

. Heptachlor ......................... 0.05 
Alddn ............................. 0.05 
Heptachlor Epoxide..'............... . 0.05 
Endosulfan I ....................... 0.05 
Dieldrin ........................... 0.1 
4,4'-DDE ........................... 0.1 
Endrin ............................. 0.1 
Endosulfan II ...................... 
4,4'-DDD ::; ........................... 
EndrinAld&yde . .................... 0.1 
Endosulfan Sulfate .................. 0.1 
4,4'-DDT ........................... q.1 
Hethoxyohlor: ...................... 0.5 
Endrin Ketone ...................... 0.1 . 
Chlordane .......................... 0.5 
Toxaphene .......................... 1.0 

Aroclor-1016 ....................... 0.5 
Aroclor-1221 ...... . ................ 0.5 f-"-Y 
Aroclor-1232 ....................... 0.5 
Aroclor-1242 ....................... ,0.5 
Aroclor-1248 ....................... 
Aroclor-1254 ....................... P:X ' 
Aroclor-i260 ....................... i.0 
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TABLE 3-3A 

ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES 
. 

Anal yte 

Total Organic Halogens, tug/l 1 
Total Organic Carbon (mg/l9 . 
Nitrate/Nitrite (mg/l9 
base/Neutral /Acid Compounds tug/l 9 
Explosives: 

HMX tug/l 9 
RDX tug/l 9 
2,4,6-TNT tug/l9 
Nitroglycerin (mg/l9 
Picric Acid tug/l9 

Soluble Metals (mg/l): 
w Sb 
1 

W AS 
Be 

Cd 
Cr 
cu- 
Pb 
Hg tug/l 9 
Ni 
Se 
Ag 
Tl 
Zn 

..pH (Lab Measured9 
pH (Field Measured9 
Chloride .(mg/19 
Specific Conductance (urnhas 
Specific Conductanc&* (umhos9 
Temperature (OC9 

ND Not. Detected 
.NR Analysis N,yt Requested 

. 

SITE 2 

2-i 

20. 0 

2.39 
NO 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

0.023 
ct. (124 

ND 
ND 

0. 03 
ND 

0. 004 
ND 

0. 0 16 
5. 10 
5 T 

. 7: Go 
40.6 
40 
2t3 

46 Field Measured 

COLLECTED IN JULY 

2-18 

1 . cm 
1.58 

ND 
ND 

ND 
ND 
ND 
NR 
ND 

ND 
ND 
ND 
ND 

0.014 
0. 0 14 

ND 
ND 

0.64 
ND 
ND 
ND 
ND 

4. 10 
NR 
ND 

1.12 
NR 
NR 

Samp 1 e Number 
2-2 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.03 
4.90 
7 . CJ 
8.60 

50. 1 
40 
14 

1906 

2-3 2-4 

18 . 0 27.0 
4.12 2.25 
0 . 7(j 0. 20 

ND ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0. 04 
4 . 813 
5.2 
5. of:) 

47.2 
40 
14 

ND 
ND 
ND 
ND 
ND 
ND 
ND. 
ND 
ND 
ND 
ND 
ND 

(3. 02 
4.90 
6.8 
7. 60 

38.6 
30 
14 

A Qupldcate Sample 
8 Field Blank ~ li 

- 



TABLE s-313 

ANALYTICAL RESULTS FOR SURFACE WATER 

Anal yte 
1 

. 

Total Organic Halogens tug/l) 
Total Organic Carbon (mg/l) 
Nitrate/Nitrite (mg/l) 
Base/Neutral /Acid Compounds tug/l 1 
Explosives: 

HMX lug/l 1 
RDX tug/l 1. 
2,4,6-TNT (q/l) 
Nitroglycerin (mg/l) 
Picric Acid dug/l) 

Soluble Metals (mg/l): 
Sb 
AS 

- Be 
Cd 
Cr 
CU 
Bb 
Hg (q/l) 
Ni 
Sk 
fig 
Tl 
in 

pH (Lab Measured) 
Chloride (mg/l4 
Sp-ecif ic Conductance (umhos) 

ND Not Detected 
NR At--l,ysis Not Requested 

1 _’ F a ’ 

SITE 2 

2-A (1st Hour) 

40. u 
4.13 
1.0 (i.tj)*w 

ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

0 .cJ16 
0 . 02 1 
0 ; 0 1 4 

ND 
0.04 

ND 
ND 
ND 

C) . 0 18 
4 . 20 

ND’ 
36.1 

SAMPLES COLLECTED 

Samp 1 e Number 

2-A (6th Hour) 

35.0 
4.13 
1 . 0 

ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

C) . 0 1 7 
0. 022 
0 . 0 14 

ND 
0. 04 

ND 
ND 
ND 

0. (545 
4 . 20 

ND 
.35.8 

IN JULY 19% - 

2-A BLANK 

Nl3 
NR 
ND 
NR 

ND 
ND 
ND 
ND 
ND 

NR 
NR 
NH 
NR 
NR 
NR 
Nf3 
Nfi 
NH 
NF? 
NR 
NR 
NR 
NK 
NH 
NR 

UY Duplicate Sample 
; 

-I /I 
I * 

. - 
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3.1.5 Soil Quality : 

Soil samples were collected at Site 2 and analyzed for 
explosives. Figure 2-2 indicates the sampling locations. Each 
sample was a composite of three surface soil grab samples. : 
Analytical results for the soil samples collected at Site 2 are *' 
summarized in Table 3-3D. No RDX, HMX, or TNT was detected in'-. 
any of the soil samples. Sample 2-A contained O-.60 mg/L 
nitrate/nitrite. Sample 2-C contained 3.0 ug/g picric acid. * 

3.2 SITE 3: LANDFILL SOUTHWEST OF “F” GROUP * 

3.2.1 Geology 

The unconsoli,dated materials at Site 3 consist mainly of 
brownish yellow fine sand with coarse sand and gravel occurring 
to twelve feet below ground. In wells 3-2 and 3-3 (see Figure 
2-3 for locations) dark gray silt underlies the sand at a depth 
of 20 feet. At well 3-1, the silt is interbedded throughout the 
sand which tends to be finer grained here than elsewhere at the 
site. Blue green glauconitic medium sand was found at a depth 
of 25.5 feet in well 3-l. Descriptive borehole logs are 
included in Appendix A. 

3.2.2 Hydrogeology 
. 

Groundwater does occur in the shallow sands -above the glau- 
conitic sand as evidenced by the moisture encountered while 
drilling. .However, the shallow sands are poor producers and 
none of the wells at Site.3 sustained pumping during develop- 
ment. Groundwater levels were measured in July 1986 and monitor 
well locations and elevations were surveyed during October and 
November 1986. Based on this information (see. Table 3-l), a 
water tab,le map was constructed in the vicinity of Site 3 (see 
Figure 3-2). Grcundwater flows toward the south with a 
hydraulic gradient of 0.03. Well 3-l is downgradient of the 
site. Based on the 'flow.map, groundwater does not flow toward 
nearby Mingamahone Brook, but rather toward the Manasquan River. 

I. 

. 
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3.2.3 Groundwater Quality 

Analytical results for grouhdwater samples collected at Site 3 
are summarized in Table 3-4. Concentration 
halogens ranged from 

of total organic 

(duplicate sample 3-3A). 
12.0 mg/L (sample 3-2) to 35.0 mg/L 

Total organic carbon ranged from 3.39 
mg/L (sample 3-3A) to 7.10 mg/L (sample 3-1). Petroleum. - 
hydrocarbons were detected at a concentration of 1.00 mg/L in 
sample 3-1. Nitrate/nitrite was detected in sample 3-3 at a 
concentration of 0.20 mg/L. Copper, chromium, nickel, and zinc 
were detected at low levels in samples 3-l and 3-2..Only zinc 
was detected in sample 3-3 and duplicate sample 3-3A. No metals 
were detected in 
Neither pesticides 

the field blank taken before sample 3-3. 
nor base/neutral/acid extractable organic 

compounds were detected at levels above' quantification limit at 
this site. No volatile organic compounds were detected above a 
quantifiable limit. Field measured pH values ranged from 2.90 
(well 3-1) to 4.70 (well 3-3). Chloride concentrations. were low 
and varied from 5.80 to 8.80. Specific conductivity was 
significantly higher in well 3-l than in well 3-3 (290 umhos 
'and 40 umhos, respectively). 

3.3 SITE 4: LANDFILL WEST OF "D" GROUP 

3.3.1 Geology 

The shallow unconsolidated deposits at Site 4 consist of 
brownish yellow to light gray medium sand with small amounts of 
fine sand; coarse sand, and gravel. In well 4-l (see Figure 2-4 
for location), light gray fine sand and clay was encountered at 
30 feet below ground surface. At well 4-2, reddish-yellow clay 
was encountered at 18 feet below ground surface. Descriptive 
boring logs are included in Appendix A. 

3.3.2 Hydroseology - 

Groundwater occurs under water table conditions ,at Site 4. 
Saturated materials were encountered within ten to fifteen feet 
of the surface. Groundwater levels were measured in July 1986 r. 
and monitor well locations and elevations were surveyed during 
October and November 1986. Based on this information (see Table 
3-l), a water table map was constructed to deter,mine the 
direction of groundwater flow in the vicinity of Site 4 ('see 
Figure 3-3). Groundwater flows toward the east at Site 4 with a 
hydraulic gradient of 0.01. Well 4-2 is downgradient of the 
site. The principal direction of flow is toward Hockhockson 
Creek rather than Lake.Earle. 

3.3.3 Groundwater Quality 

Analytical results for groundwater samples collected at Site 4 
are summarized in Table 3-5A. 

'3-15 
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Tf’ABLE 3-4 

ANALYTICAL RESULTS FQR GROUNDWATER SAMPLES COLLECTED IN JULY 

SITE 3 

Anal yte Sample Number 
3-1 3-2 3-3 

Total Organic Halogens tug/l 1 
Total Organic Carbon (mg/l) 
Volatile Organic Compounds (ug/l) 
Petroleum Hydrocarbons (mg/l) 
Pesticides tug/l 1 
Nitrate/Nitrite (mg/l 1 
Base/Neutral /Acid Compounds (ug/l 1 , 
Sol’uble Metals (mg/l)o 

Sb 
As 

J 
Be 

J 

\ 
Cd 
Cr 
cu 
Pb . 
Hg dug/l) 
Ni 
Se 
&I 
-1-1 . 
Zn 

pH. !Lab Measured) 
pH (Field Measured) 
Chlqride (mg/l) 
Specific Conductance -(umhos) 
Specific Conductance* (umhos) 
Temperature 1 ‘Cl 

28. (3 
7.10 

ND 
1.00 . 

ND 
ND 
ND 
ND 
ND 
.ND 

’ ND 
0. 008 
0.Oli 
0.015 

ND 
ND 

0.05 
ND 
ND 
ND 

0.226 
2.90 
3.9 
8.W 

609 
290 

17 

12.0 
4.44 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.013 
0.016 

ND 
ND 

a. 05 
ND 
ND 
ND 

0. 087 
3.80 

-- 
5.8(:, 

103 8 
1 0 (1) 

18 

ND Not Detected 
NR Analysis Not Requested i 

.+ Field Measured 

2s. 0 
3. 60 

ND 
ND 
ND 

0. 20 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

(3 . 1 1 
4. 70 
c c 

;r : ;o 
54.3 

40 
17 

i9S6 

3-36 

35. tj 
.3 .39 

ND 
ND 
ND 
NR 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND . 
ND 

Q. 20 
NR 
NR 
NH 
NR 
NR 
NR 

A Duplicate Sample 
El Field Blank’ 

3-3B 

17 . 0 
2.15. 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nd 
ND 
ND 
ND 
ND 
ND 
ND 

7.10 
NR 
ND 

2.48 
NR 
NH 
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Analytc 

TABLE 3-5A 

ANCSLYTICCIL RESULTS FOR GROUNDWATER SAMPLES COLLECTED IN JULY 

Total Organic Halogens lug/l 1 
Total Organic Carbon Inig/l) 
Volatile Organic Compounds (ug/l) 
Petroleum Hydrocarbons (mg/l) 
Pesticides (ug/l) 
Nitrate/Nitrite (mg/l 1 
Base/Neutral/Acid Compounds (ug/l)r 

bis(2-Ethylhexyl IPhthalate 
Soluble Metals (mg/l): 

w Sb 
I 

E 
A5 
be 
Cd l 

Cr 
cu 
Pb 
Hg (ug/l) 
Ni 

‘Se 
A!3 
T1 
Zn 

pH (Lab Measitred) 
pH (Field Measured) 

LI Chloride (mg/l) 
Specifjc Conductance (umhos) 
Specific Conductance* (umhrJs1 
Temperature (,‘I?.) 

ND Not Detected 
NR Analysis Not Requested 

-y 

i > h 
.~ 

SITE 4 

4-l 

17.0 
1.94 

ND 
ND 
ND 
ND 

53 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

b. 06 (3 . (:)3 
4.50 6 . Sb 
3. b 6. b 
6.80 6. 40 

77.8 72.3 
60 160 
14 17 

* Field Measured 

.> 

- 

Samp 1 e Number 
4-2 

18 . c‘, 
4.74 

ND . 
ND 
ND 
ND 
ND 
ND 

s 

---. --- 

1 W36 

4-3 

17.0 
2.15 

ND 
ND 
ND 
ND 
ND 
ND 

, ND 
ND 

, ND 
ND 
ND 
ND 
ND 
ND 

*ND 
ND 
ND 
ND 

b. bb; 
4.50 
5. b 
6.40 

56 . b 
40 
14 

i “i- . ..Y b 



Total organic halogen concentrations were 
among the Site 4 samples. 

consistently low 

detected above 
No volatile organic compounds were 

quantifiable limits. Pesticides, nitrate/ 
nitrite, and petroleum hydrocarbons were not detected in any of 
the Site 4 samples. Total organic carbon varied from 1.94 mgdL 
in sample 4-l to 4.74 mg/L in sample 4-2. The base/neutral 
extractable organic compound bis (2-Ethylhexyl) Phthalate was - 
detected at a concentration of 53 ug/L in sample 4-l. Zinc was 
detected in the three Site 4 samples at low levels. Field 
measured pH ranged from 5.0 to 6.0. Chloride concentrations 
were low and varied only slightly. Specific conductance ranged 
from 40 umhos at well 4-3 to 160 umhos at well 4-2. 

3.3.4 Spring Water Quality 

Two springs located along the fire road at Site 4 (see Figure 
2-4 for locations) were sampled over time. Two samples were _ 
collected from each spring five hours apart. Analytical results 
are summarized in Table 375B. The only significant difference 
over time was that at spring sampling location .4A, the 
base/neutral extractable organic compound N-Nitrosophenylamine 
was.detected at a concentration of 60 ug/L in the second sample 
collected while none was detected in the first sample 
collected. Total organic halogen concentration was greater at 
spring 4-A than in the well samples and in the samples at 
spring 4-B. Total organic carbon was greater in both spring 
samples than well samples. In particular, total organic carbon 
was present at a concentration in order of magnitude greater 
than in the we1.1 samples. No volatile organic compounds were 
detected above quantifiable limits ,in either spring sample. 
Petroleum hydrocarbons . were detected in spring. 4-A at 
concentration of 45.8 mg/L (1st sample) and 44.0 mg/L (2nd 
sample). Chromium, copper, nickel,. and zinc were detected in 
'all spring samples at low levels. PH and chloride concentrations 
were not significantly different in the spring samples as 
compared to the well samples. Specific conductance was one 
order of magnitude higher in spring 4-A than in the well water 
and in spring 4-B. 

3.4 SITE 5: LANDFILL WEST OF ARMY BARRICADES 

3.4.1 Geolouv 

Based on split spoon samples, the shallow unconsolidated 
deposits were described as olive and yellow brown medium sand. 
Well 5-1 (see Figure 2-S. for locations) contained significant 
coarse sand with little fine sand and silt. Well 5-2 had little 
fine sand and silt. Well 5-3 had fine sand as well and lo-15 
percent silt. Well 5-4 contained high percentages of fine and 
very coarse sand with smaller amounts of s'ilt. Descriptive well 
logs are included in Appendix A. 
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TAHLE 3-IJEr 

ANALYTICAL RESULTS FOR SPRING WATER SAMPLES COLLECTED IN JULY 19G6 

SITE 4 

An.1ytr 

Tote1 Orpenlc Helogens (u9/1) 
Tote1 Orgenlc Carbon trp/l) 
Voletlle Orpenlc Compoundm (~911) 
Petrqloun Hydrocerbone (ng/1) 

..Nl trete/Nl trl to (#19/l) 
Bese/Neutral /Acid ,Compounde (up/l ) I 

N-N1 trosodl phony1 emlne ( 1) 
Soluble Hetele (mg/l) a 

5b 
Am 
Se 
Cd 
Cr 
cu 
Pb 
Hg (I.&g/l) 
Nl 
SD 

A9 
T1 
In 

pH (Leb ?leeoured~ 
pH (Fir1 d tlereured~ , 
Chloride (rg/l) 
Specific ConductrnGe (urnhoe) 
Specific ConductenceS (umhos) 
Tenpereture (*Cl 

4-A (1st Hour) 
smp 1 a Number 

4-A (6th Hour) 4-B (1st Hour) 

31.0 26.0 
53.4 so. 3 

ND ND 
45.0 44.0 

ND ND 

ND 60 

ND 
ND 
ND 
ND 

0.012 
0.014 

ND 
ND 

0.04 
ND 
ND 
ND 

0.017 
6.70 

NR 
8.80 

663 
‘NR 
NR 

ND 
ND 
ND 
ND ’ 

0.017 
0.014 

ND 
ND 

0.04 
ND 
ND 
ND 

0.039 
6.60 

NR 
9.00 

653 
NR 
NR 

ND Not Detected 
NR Analyele Not Requeeted 

i Field Rereured 

> Z I 

_ -.. 

I 

9.00 
5.23 

ND 
ND 
ND 

ND 

ND 
ND 
ND 

0.012 
0.014 

ND 
ND 

0.03 
ND 
ND . 
ND 

0.027 
4.90 

NR 
6.00 

57.7 
NR 
NR 

4-5 (6th Hour) ’ 

11.0 
6.38 

ND 
ND 
ND 

ND 
ND 
ND 

0.014 
0.016 

ND 
ND 

0.03 
ND 
ND 
ND 

0. OIB 
4.80 

NR 
5.60 

55.5 
NH 

t t 
- 
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3.4.2 Hydrogeoloqy 

A zone of perched groundwater was encountered in the first ten 
feet of drilling across the site with the exception of well 
5-4. Below that perched zone saturated materials were 
encountered at depths of 19 to 25 feet, Based on groundwater 
levels measured in July 1986, and surveyed monitor well. _ 
locations and elevations, 
Site ' 5 

a water table map.was constructed. for 
(see Figure 3-4) to determine groundwater flow 

directions. Groundwater flows to the northeast with a hydraulic 
gradient of 0.0025. The principal direction of flow is toward a 
tributary of Pine Brook. 

3.4.3 Groundwater Quality 

(: ,. 

i . I 
I 

i . . 

r-: 
! 

i- 
1 
i 

Analytical results for groundwater samples collected at Site 5 
are summarized in Table 3-6. Total organic halogens were in 
order of magnitude higher in sample 5-1 than in samples 5-2, 
5-3, and 5-4 (241 mg/L, 68.0 mg/L, 41.0 mg/L, and 29.0 mg/L, 
respectively).. Total organic carbon was low and ranged from 
1.18 mg/L to 7.45 mg/L. The volatile organic compounds acetone 
and 2-butanone were detected in sample 5-l at concentrations of. 
110 mg/L and 12 mg/L, respectively. These compounds were 
present in the field blank collected before sample 5-l but were 
below quantifiable limits. Methylene chloride was detected in 
the field blank at 420 mg/L. Acetone was also detected in 
sample 5-3 at 12 mg/L. The acid extractable compound 
pentachlorophenol was detected at quantifiable levels in 
samples 5-l and 5-3 (81 mg/L and 150 mg/L; respectively). 
Petroleum hydrocarbons and pesticides were not detected in any 
samp,les collected at Site 5. Nitrate/nitrite was detected at a 
concentration of 0.20 mg/L in sample 5-3. Zinc was detected at 
low levels in all the samples. Chromium, copper, and zinc we,re 
detected in Sample 5-4 at low levels. PH was fairly consistent, 
ranging from 4.5 to 5.1 in the f'ield. Laboratory pH values were 
slightly lower than field pH values. Chloride concentrations 

c, ranged from 8.60 mg/L (sample 5-4) to.13.7 mg/L (sample S-3). 
Specific conductivity was relatively low and varied. from 50 to 

'. 80 umhos. 

1 . 
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TAbLE .3-& s 

ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES COLLECTED.IN JULY 1’181 

SITE 5 

Analyte 

Total Organic Halogens (ug/l) 
Total Organic Carbon, (mg/l-) 
Volatile Organic Compounds lug/l 1: 

Methylene chloride 
Acetone 
2-Butanone 

Fetroleue Hydrocarbons (mg/l)~ 
Pesticides lug/l 1 
Nitrate/Nitrite (mg/l) 
base/Neutral/Acid Compounds tug/l 1 t 

Pentachlorophenol 
Soluble Metals (mg/lI : 

W 

id 
Sb 
A5 

W 
be 

Cd 
Cr 
cu 
Pb 
Hg (uglll 
Ni 
Se 
fig 
Tl 
Zll 

pH (Lab Measured) 
pH (Field Measured) 
Chloride (mg/I 1 
Spec i f i c Conduct ante (umhos I,- 
Specific Cpnductance* (umhos) 
Temperature (‘Cl 

ND Not Detected dc 
NH Analysis Not Requested 
J Estimated concentration. less than 

G nrrt r, Imoiit a-IA-action limits 
- 

5-l S-lb 

241 NR 
6.44 NR 

E3J 
110 

12 
ND 
ND 
ND 

420 
SJ 
75 

NH 
ND 
NR 

81 NH 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0 . Q 17 
4 - . 25 
5.1 

10. s 
73 3 a-.. 
50 
16 

NU 
NR 
NR 
NK 
NR 
NR 
NU 
NR 
NR 
NR 
NK 
NR 
NR 
NH 
NU 
NR 
NK 
NR 
NR 

Fi el d Measured 

Samp 1 e Number 
5-Z 

68. 1:) 
1.1e 

BJ 
&J 
6J 

ND 
ND 
ND 

103 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

, ND 
ND 
ND 

Q . Q 16 
4 . 2 “J - 
4 . 5 
9 . 8Q 

h8.6 
5r:t 
15 

A Duplicate 

4 1 . 0 
7.45 

75 
12 

BJ 
ND 
ND 
” 20 

150 

ND 
ND 
ND . 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0. I:)33 
4. 20 
5 . Q 

13.7 
142 

80 
16 

Samp 1 e 

5-4 

29. Q 
4.85 

‘& JJ 
ND 

9J 
ND 
ND 
ND 

0 . 0 1 Y 
tJ. oaa 

ND 
ND 

Q . (34 
ND 
ND 
ND 

Q. 035 
4. 40 
5.1 
8. 60 

76. (3 
‘70 
18 



3.5 SITE 7: .LANDFILL SOUTH OF '*P" BARRICADES 

3.5.1 Geology 

The shallow unconsolidated deposits, at wells 
consist of yellowish brown fine 

7-l and 7-2 
sand (to depths of nine to 

fifteen feet) over,lying brown sandy silt (to depths of 19 to 30 
feet) overlying black silt (see Figure 2-6 for locations) white. - ,' 
and reddish brown medium sand was encountered to 31 feet in 
well 7-3. 
boring 

Black silt was present below the sand. Descriptive 
logs are induced in Appendix A. 

h 
3.5.2 Hydroseolosy 

Saturated materials were encountered at 4 feet in well 7-2, 25 
feet in well 7-1, 
levels 

and 20 feet in well 7-3. Based on groundwater 
measured in July 1986, and surveyed monitor well 

locations and elevations, 
Site 7 (see Figure 3-5). 

a water table map was constructed for 
Groundwater flows toward the west with 

a hydraulic gradient of 0.05. Compton Creek is located to the 
west of Landfill 7. 
landfill done locally. 

Monitor well 7-2 is downgradient of the 

3.5.3 Groundwater Quality 

Analytical results for groundwater samples collected at Site 7 
are summarized in Table 3-7. Total organic halogens varied in n 
concentration from 18.0 ug/L to 23.0 ug/L in samples 7-2 and 
7-1, respectively. 

In the field blank collected with the decontaminated bailer 
which was then used to collect sample ,7-2, 
organic halogen was detected. 

12.0 ug/L total 

7-1, 7-2, 
Acetone was detected in samples 

141 ug/L, 
and 7-2B at concentrations of 22 ug/L, 380 ug/L, and 
respectively. Methylene chloride was detected at a 

concentration of 11 ug/L in the field blank. The base/neutral. 
extractable organic compound di-n-Butyl-Phthalate was detected 
at a concentration bf 54 ug/L in sample 7-1. Zinc was detected T 
at low levels in all the samples for Site 7 but not in the. 
field blank.-Field measured pH ranged from 5.5 to 6.0 in wells 
7-1 and 7-3 respectively. 
field measured. 

Laboratory measured pH was lower than 
Chloride concentration was higher in sample 7-2 

than in 7-l (32.6 and 12.3 .mg/L respectively). No chloride was 
detected in sample 7-3. Specific conductance for wells 7-l and 
7-3 was relatively low. 

c 

‘ 
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ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES COLLECTED IN JULY 

Anal yte 

Total Organic Halogens tug/l) 
Total Organic Carbon (mg/l) . 
Volatile Organic Compounds tug/l): 

Mehtylene chloride 
Acetone 

Petroleum Hydrocarbons (mg/l) 
Pesticides fug/l) 
Ni trrte/Ni trite (mg/l) 
Base/Neutral /Acid Compounds tug/l) P 

di-n-Butyl Phthalate 
Soluble Metals (mg/l): 

Sb 
As 
Be 
Cd 
Cr 
cu 
Pb 
Hg lug/l) 
Ni 
Se 
fig 
Tl 
Zn 

pH (Lab Measured) 
‘pH (Field Measured) 
Chlokide (mg/l) 
Specific Conductance (umhos) 
Specific Conductance* (umhssb 
Temperature (‘C) 

TAHLE 3-7 

. 

SITE 7 

7-l 

23. (3 
1.73 

73 
22 

ND 
ND 
ND 

54 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Q. 03 
4.76 
5.5 

12.3 
63.3 
40 
14 

7-2 

18 . 0 
6 1 .5 

9J 
380 

ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0. cl3 
4.20 

-- 

32.6 
235 

MB 
-- 

ND hot Detected * Field Measured 
NR -\ alysi 5 Not Requested 
J k ,gtimate$ ronr=7trs+‘an latrrs thJm qi*--Lif _ tic- * im’ -5 1 Uf d. :tzi -i _ - _ - -- 

Samp 1 EZ I\lumber 
7-2B 

12 . (:I 
1.42 

11 
141 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6Ngl 
NR 

11.1 
1 ’ 32 
iii 
NR 

. 

19S6 

7-3 

18 . 0 
2.15 ’ 

6J 
ND ’ 

ND 
ND 
. 20 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

t:, . (:F3 
4 . 70 
6. 0 

ND 
90 i 6 
60 
16 

A .Dupllicate Sample 
EC Field blank: r’ ‘) 
bu’ rei’ - ,t! 1’ , 

._ 
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3.6 SITE 10: SCRAP METAL LANDFILL NEAR BUILDING S-589 

3.6.1 Geoloqy 

At Site 10, the shallow unc@nsolidated deposits cons.ists of 
brownish yellow and olive fine to medium sand with small 
amounts of silt to depths of 15 to 20 feet. Below these - 
deposits is glauconitic medium sand. Descriptive boring logs 
are included in Appendix A. 

3.6.2 Hydtogeology 

Saturated materials were encountered within 13 to 14 feet of 
the surface. Based on groundwater levels measured in July 1986 
and surveyed monitor well locations and elevations, a 
groundwater flow map was constructed for Site 10 to determine 
groundwater flow direction (see Figure 3-6). 

. Groundwater flows toward the northeast with a hydraulic 
gradient of 0.015. Well 10-2 is downgradient of the site as 
well as Hockhockson Creek located to the east. 

* . . . 

3.6.3 Groundwater Quality 

Analytical results for groundwater samples collected at Site 10 
are summarized in Table 3-8A. Total organic halogens ranged 
from 20.0 ug/L in sample 10-3 to 69.0 ug/L in sample 10-l. 
Howeverf sample 10-2 contained 36.0 ug/L total organic halogens 
while the duplicate sample lo-2A contained 108 ug/L. Total 
organic carbon was present at low levels and. did not vary 
significantly. Methylene chloride was detected in samples 10-l 
and lo-2A at concentrations of 16 ug/L and 14 ug/L respectively. 
Acetone was present in sample 10-3 at 10 ug/L and 2-Butanone 
was. also present in sample 10-3 at 11 ug/L. No petroleum 
hydrocarbons were detected. Nitrate/nitrite was detected at 
0.10 mg/L in samples 10-l and 10-3. Base/neutral/acid 
extractable organic compounds were not present at quantifiable 
levels. Cadmium, copper, nickel, and zinc .were' present at low 
levels in sample 10-l. Only zinc was present in samples 10-2, 
lo-2A, and 10-3. pH was fairly consistent at this site ranging 
from 4.0 to 4.4. Chloride .was relatively high in sample 10-l 

,(20.1 mg/L) as compared to samples 10-2 and lo-2A (8.20 and 
8.50 mg/L respectively). Specific conductance was elevated at 
this site with the highest level at well 10-l (140 umhos). 
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3.6.4 Surface,Water and Sediment Quality 

Samples of surface water and sediments were collected over time 
both upstream and downstream of Site 10 (see Figure 2-7 for 
location). Two samples were collected at each location five 
hours apart. Analytical results for these samples are included . Tables 3-8B and 3-8C. Concentration of total . 
iilogens at location 10-A varied from 10.0 ug/L to.15.00rg~~~~ - 
over time. At location 10-B, concentration of total organic 
halogens varied from 43.0 ug/L to 29.0 ug/L over time. Total 
organic carbon was low and did not vary more than 10 percent 
over time or between sample locations. Neither volatile organic 
compounds nor petroleum hydrocarbons were detected above 
quantifiable limits. The base/neutral extractable organic 
compounds n-nitrosodi-phenylamine and di-n-butyl-phthalate were 
detected above quantifiable limits in both stream 10-B samples. 
Sample 10-A (6th) hour was not ana.lyzed for metals. L'ead was 
detected in the first sample collected at location 10-A but not 
in any of the other samples. Silver was detected in the first 
sample collected at location 10-B. pH did not vary significantly 
between the samples but was higher in the stream samples than 
in the well samples. Chloride concentrations and specific 
conductance were less in the stream samples than in the well 

.samples. Total organic halogens were not detected in any of the 
sediment samples at Site 10. Methylene chloride was detected at 
concentrations of 300 ug/g and 350 ug/g in both 10-A sediment 
samples. Acetone was detected at concentrations of'760 ug/g and 
37 ug/g in the second samples collected at location 10-A and 
10-B, respectively. Petroleum hydrocarbons were found at 
concentrations of 89.9 mg/kg and 91.3 mg/kg in the lo-A'samples - 
and 11.2 mg/kg in the first sample collected at location 10-B. 
Lead was detected in all the sediment samples but was one order 
of magnitude higher in the 10-A samples than in the 10-B 
samples. Zinc was detected at 50.3 mg/kg in the first sample 
collected at location 10-A and 28.8 mg/kg in the first sample 
collect at location 10-B. 

. 1. 
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TAELE 3-8~ 

ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES COLLECTED IN JULY 

Analyte 

, ’ Total Organic Halogens (ug/lI 
Total Organic Carbon’ (mg/l) 
Volatile Organic Compounds tug/l 1: 

Methylene chloride 
Acetone 
PButanone 

Petroleum Hydrocarbons (mg/l) 
Nitrate/Nitrite (mg/l 1 
Base/Neutral /Acid Compounds ,(ug/l 1 
Soluble Metals (mg/l I: 

Sb 
w 
I As 

w Be 
0 

Cd 
Cr 
cu 

.Pb 
Hg.- (ug/l) 
Ni 
Se. 
Ag 
Tl 
Zn 

pH (Lab Measured) 
pH (Field Measured) 
Chloride (mg./l) 
Specific Conductance (umhos) 
Specific Condtictahce* (umhos) 
Temperature (‘.C) 

ND Not Detected 
NR, Analysis dot Requested ’ 

10-l 

67 . 0 
4.62 

36.0 
5.73 

16 
ND 
ND 
ND 
. 10 
ND 

SITE i0 

ND 
ND 
ND 

0. 006 
ND 

0. 03 
ND 
ND 

6 . 0 1 4 
ND 
ND 
ND 

0. 09 
4.40 
4.4 

20. 1 
161 
140 

13 

ND 
ND 
ND - 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.01 
4.25 
4.3 
e. 2(-b . 

125 
105 

16 

10-2 
Samp 1 e Number 

10-2A 1 O-3 

108 ‘20. 0 

4.Y2 3.81 

9J 14 9J 
7J ND 10 

10 ND 11 
ND ND ND 
ND ND . 10 
ND ND ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6.82 
4 . 30 

NR 
8.50 

122 
NR 
NH 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0. 08 
4 7rc . .dd 
4 . 0 

1 1 . 0 
135 

85 
16 

+ Field .Measured 

198& 

A Duplicate Sample 
Ei Field Blank 

J Estimated concentration less than quantification limits but greater than 
‘nstrument detection limits 

‘3 
i 



w 
I 

w 
I-’ 

_ r. _ . . . . 
.- 7-“‘” 

-- .-,. -_ -. .,. 

: i .* ‘, 
r c : ,.. ‘_ ; : ‘, : 

vi 

TABLE 3-8B 

ANALYTICAL RESULTS FOR SURFfACE WATER SAMPLES COL.LECTED IN JULY ~9S6 

Analytr 

Total Orgkic Halogens fug/i) 
Total Organic Carbon (mgil) 
Volatile Organic Compounds lug/l 
Petrol.eum Hydrocarbons (mg/l) 
Nitrate/Nitrite (mg/l) 
Ease/Neutral/Acid Compounds tug/ 

n-nitrosodiphenylamine~l) 
dl-n-butyl-phthalate ’ 

Soluble Metals (mg/l)t 
Sb 
As 
Be 
Cd 
Cr 
cu 
Pb 

16.0 
3.93 

1 ND 
ND 
ND 

I)# 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.3 
ND 
ND 
ND 
ND 
ND 

6.70 
NR 

6.80 
74.6 

NR 
NR 

Hq fug/l) 
Ni 
Se 

h 
Tl 
Zn 

pH (Lab Measured) 
pH (Field Measured) 
Chloride (mg/l) 
Specific Conductance (urnhoe) 
Specific Conductance* (urnhoe) 
Temperature (‘II) 

SITE 

IO+ (1st Hour) 
Sample Number 

10-A (6th Hour) 10-B (1st Hour) 

13.0 43.0 
4.03 4.34 

ND ND 
ND ND 
ND ND 

29.0 
4.85 

ND 
ND 
ND 

ND 31 30 
2d 70 42 

-- 

-- 

-- 
4.70 

NR 
7.20 

78. e 
NR 
NR 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.004 
ND 
ND 

6.60 
NR 

7.20 
81.6 

NR 
NR 

10-B (6th Hour) 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

’ ND 
ND 

6.60 
NR 

6.80 
81.3 

NR 
NH 

ND Not Detected * Field Measured. 
NR analysis Not Requested -- Sample Not finalyzed 



TABLE 3-132 

ANCILYTICAL RESULTS FOR SEDIMENT SAMPLES COLLECTED IN JULY 1Wh 

Anal yte 

Total Organic Halogens fug/kg) 
Volatile Organic Cpmpounds tug/g): 

Methylene Chloride 
Acetone 
Dilution Factor 
Detection LCmit 

Petroleum Hydrocarbons (mg/kg) ‘. 
Total Metals fmg/kg) I 

w 
i 

w 
hJ 

Sb . 
AS 

Be 
Cd 
Cr 
CU 

Pb 

&I 
ki 
SP 

h 
Tl 
2n 

10-A (1st Hour) 

ND ND 

300 350 
760 415 

6.51 5.m 
65 56 
09.9 91.3 

(26.9 
(5.41 

(26.9 
Cl.35 

(53.8 
(26.9 

14.9 
c.250 

(23.8 
(5.40 
(5.40 
<5.41 
50.3 

(24.2 
X5.41 

(24.2 
(1.21 

(48.3 
(24.2 

12.9 
<.2so 

(48.3 
(2.7 
(4.0 
(4.83 

(24.2 

SITE 10 

, 
Samole Number 

11%CI (6th Ho&) 10-B ( 1 et Hour ) IO-E (6th Hour) 

ND 

e&J 
l&Y 

1.22 
12 
11.2 

(13.0 
X2.57 

X13.0 
(0.6 

X25.9 
<13.0 

3.16 
<.250 

(25.9 
(1.28 
(2.57 
(2.57 
2e.e 

ND 

ND 
3’7 

2.91 
29 

ND 

i12.7 
<2.4Y 

(12.7 
C2.0 

(25.3 
(12.7 

2.94 
< ,250 

(25 3 a 
c 1.25 
X2.49 
(2.49 

(12.7 

ND Not Detected 
NR Analysis Not Requested 
J Estimated concentration less than quantification limits but greater than 

instrument detection limits 
Sample detection limits denoted by “<” sign 
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3.7 SITE 11: CONTRACT ORDNANCE DISPOSAL AREA 

3.7.1 Geology 

At Site 11, the shallow unconsolidated deposits consist of 
yellowish brown to light olive brown fine to medium sand. At 
well location 11-2 (see Figure 2-8 for locations), glauconitic 
medium sand is interbedded with the yellowish brown find to - 
medium sand. Small amounts of s'ilt were found at this site. 
Descriptive well logs are included in Appendix A. 

3.7.2 Hydrogeology 

Saturated materials were encountered within two to seven -feet 
below surface. Groundwater occurs under water table conditions 
at Site 11. Based on groundwater levels measured in July 1986 
and surveyed monktor well locations and elevations, a water 
table contour map was constructed for Site 11 to determine the 
direction of flow (see Figure 3-7). 

Groundwater flows toward the west with a hydraulic gradient of 
0.016. Well 11-3 is downgradient of the site. 

3.7.3 Groundwater Quality 

Analytical result for groundwater samples collected at Site 11 
are summarized in Table 3-9A. Total organic halogen concentra- 
tions were elevated in sample 11-l and 11-3 (202 ug/L and 169 
w/L, respectively). Concentration of total organic carbon was 
also elevated in samples 11-l and.'ll-3 .(11.9 mglL and 7.66 
n-q/L, respectively). The acid extractable organic compound 
pentachlorophenol was detected at 120 ug/L in sample 11-l. 
Neither oil and grease nor explosives were detected in any of 
the Site 11 wells. However, TNT was detected in the field blank 
taken before sample 11-2. Nitrate/nitrite was present at- a 
concentration of 0.30 mg/L in sample 11-l. Zinc was detected in 
all samples as well as the field blank at Site 11. at low 
levels. pH was fairly consistent for all the samples and ranged 
from 4.5 to 5.0. Both chloride and specific conductivity values 
were low. 

3.7.4 Soil Quality 

Soil samples were collected at Site 11 (see Figure 2-8 for 
locations) and analyzed for oil and grease. Analytical results 
are presented in Table 3-9B. At each sampling location, samples 
were collected, at depths of 6 to 9 inches and 2 to 2.5 feet. 
Oil and grease was detected in all samples. Concentration 
decreased with depth of sample collection in all cases. The o 
highest ,concentration was found in sample 11-A which contained 
37,300 mg/kg oil and grease at 6 to 9 inches.. 

. . . 3-33 
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FIGURE 3-7 SITE 11 - CONTRACT ORDNANCE DlSPOSAL AREA 
GROUNDWATER FLOW MAP - JULY 1986 . 
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@JALYT ICAL RESULTS FOR GROUNDWCSTER SEIMPLES COLLECTED TN JULY 198h 

SITE 11 

Anal yte 

Total Organic Halogens <-g/l 1 
Total Organic Carbon ~(mg/l) 
Base/Neutral/Acid Compounds (ug/l)t 

Pentachlorophenol 
Oil and Grease 
Nitrate/Nitrite (mg/l) 
Explosives: 

HMX tug/l) 
RDX (ug/l) 
2,4,&TNT tug/l) ‘ 

.Nitroglycerin (mg/l) 
Yicric Acid (ug/l) 

w 
l!J 

Soluble Metals (mg/l) : 
Sb 

ul a5 
Be e 
Cd 
Cr 
CU 

Pb 
._ Hg (ug/l.) 

Ni 
Se 

ag - 
Tl 
Zn 

pH (Lab Measured) 
pH ‘(Field Measured) 
Chloride tmg/l) 
Specific Conduotance (umhos) 
Specific Conductance+ (umhosP 
Temperature #‘Cl 

ND Not Detected 
NR Analysis Not Requested 

11-l 11-2 
Sample Number 

l l-2Ef 11-3 ii-34 

202 
11.9 

60. Cl 
3.9$- 

13 . (3 
.977 

16Y 
7.66 

12-3 

8.77 

i20 ND ND ND ND 
ND ND ND ND ND 
.30 ND ND NFI ND 

e ND ND ND ND ND 
ND ND ND ND ND 
ND ND 1.85 ND NR 
ND ND ND ND a NR 
ND ND ND ND ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

(j . 03 
4. SO 
s . 0 
6 l . 2 Cl 

53.6 

40 
20 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

(j . rj7 
3.95 
4” 
9: &I 

77.7 
70 
20 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND’ 
ND ND ND 
ND ND ND 
ND ND’ ND 
ND ND ND 

0 . 0 1 (j 0 . 06 0 . 0 4 
7 . :5ij 4 - . 2% 4.95 

NR 4.7 NR 
ND 7.60 8 * 50 

1.78 64.6 63.7 
NR St:, Nl3 
NR 18 NR 
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3.8 SITE 19: PAINT CHIP AND SLUDGE DISPOSAL AREA 

3.8.1 Geology 

The shallow unconsolidated deposits at Site 19 consist of 15 to 
20 feet of brownish yellow and olive fine to medium sand with. _ ' 
some coarse sand and silt overlying glauconitic medium sand. At 
25 to 26 feet, a thin (0.5 foot) brownish yellow silty clay * 
layer is present. Descriptive boring logs are included in 
Appendix A. 

3.8.2 Hydrogeology 

Saturated materials were encountered with fifteen feet of the 
surface. Based on groundwater levels measured in July 1986 and 
surveyed monitor well locations and elevations, a water table 
map was constructed for Site 19 to determine groundwater flow 
direction. (Figure 3-8). Groundwater flows toward the northwest . 
with a hydraulic gradient of 0.015. Wells 19-2 and 19-3 are 
downgradient of the site and as the small stream located west 
of the site. 

3.8.3 Groundwater Quality 

Analytical results for groundwater samples collected at Site 19 
are summarized in Table 3-10A. Total organic halogen were f? 
detected at concentrations of 50.0 ug/L and 63.O'ug/L (19-3 and 
19-1, respectively). Total organic carbon conceritration was 
fairly low and ranged from 4.01 mg/L (sample 19-1) to 6.95 mg/L 
(sample 19-2). Methylene chloride was detected at 14 ug/L 
(sample 19-l), 13 ug/L (sample 19-2), .and estimated at 8 ug/L 
for sample 19-3. Acetone was detected at 16 ug/L in sample. 
19-3; t-Butanone was present in sample 19-3 at 10 ug/L. 
Nitrate/nitrite was detected in sample 19-1 at 0.80 mg/L. 
Neither base/neutral/acid extractable organic compounds nor 
petroleum hydrocarbons were detected above quantifiable limits. 

Cadmium, chromium, lead, and 'zinc were detected in sample 19-1 
at low levels. Cadmium, nickel, and zinc were detected at low 
levels in sample 19-2. Cadmium and zinc were detected at low 
levels in sample 19-3. pH was in the range of .4.3 to 4.6. 
Chloride concentrations ranged from 7.60 mg/L (sample 19-1) to 
11.4 mg/L (sample 19-2). Specific conductivity was elevated in , 
well 19-l. Specific conductivity was elevated in well 19-1 (160 
umhos). r 
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SITE % 
W/f 19-f N 5/2538.094 II 2136994.658 El. /2z 75 

. w1// /9-P N 3/2587.70/ E P/39324.747 El. /PO.% 
WI// /9- 3 N 3/274X 299 E P/39079.97/ EA /22.47 

Legend 
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r. 
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FIGURE 3-8 SITE 19 - PAINT CHIP AND SLUDGE DISPOSAL AREA 
GROUNDWATER.FLOW MAP : JULY 1986 
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TABLE 3- 1 (:)A 

ARALYTICAL RESULTS f=CR GROUNDWATER SAMPLES COLLECTED IN JULY 19B6 

Anal yte 

Total Organic Halogens lug/l 1 
Total Organic Carbon (mg/l) 
Volatile Organic Compound6 tug/l): 

Methylene chloride 
Acetone 
2-Eutanone 

Petroleum Hydrocarbans (mg/ll 
Nitrate/Nitrite (mg/l) 
Base/Neutral /Acid Compounds lug/l 1 
Soluble Metal6 (mg/l)p 

Sb. 
As 
Be 
Cd 
Cr 

CU 
Pb 
Hg b.fg/l) 
Ni 
Se 

A9 
Tl 
Zn 

pH (Lab Measured1 
pH (Field Measured) 
Chloride (mg/l) 
Specific Conductance (umhosl 
Specific Conductance* (urnho , 
Temperature (‘C) 

ND .Not Detected 
NR Analysis Not Requested ( 

5ITE 19 

19-l 
Sample Number 

19-2 19-3 . 

63. CJ 7 1 . 0 50. cl 
4 I C) 1 6.95 4.92 

14 
ND 
ND 
ND 
.80 
ND 

13 EIJ 
ND 16 
ND 10 
ND ND 
ND ND 
ND ND 

ND 
ND 
ND 

01 * 007 
0.015 

ND 
0. 006 

ND. 
0.02 

ND 
ND 
ND 

CJ. 09 
3.85 
4.3 
7.60 

189 
160 

20 

* Field Measured 

ND ND 
ND ND 
ND ND 

0. CKJ6 0. CM:)% 
ND ND 
ND ND 
ND ND 
ND ’ ND 

0. 0 16 ND 
ND ND 
ND ND 
ND ND 

0. 09 0 a 06 
3.95 4 m 10 
4.6 4= 

11.4 10:; 
103 80;5 

70 60 
17 17 

A Duplicate Sample 
b Field Blank 

J Estimated concew%ra%bon less than quawtiBica%ion limits but greater thap 
instrument detection limite, 
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3.8.4 Surface Water and Sediment Quality 

Surface water and sediment samples were collected at two 
locations over time (see Figure 2-9 for locations). Two samples 
were taken five hours apart at each sampling location. 
Analytical results for these samples are summarized in Tables _ ' 
3-10B and 3-1OC or sample 
organic halogens was 

19-A the concentration of total 
65.0 ug/L for the first sample and 9.00 

ug/L for the second sample. The duplicate sample for 19-A (1st 
hour) contained 29.0 ug/L total organic halogens. Sample 19-B %I 
contained 49.0 ug/L (1st hour) and 36.0 ug/L (6th hour). Total 
organic carbon was elevated for the stream samples. No volatile 
organic compounds were detected above quantifiable limits. 
Nitrate/nitrite and base/neutral/acid extractable organic 
compounds were not detected. Petroleum hydrocarbons were 
detected at 4.20 mg/L in stream sample 19-B (6th hour). 
Chromium, copper, nickel, and zinc were detected in 19-A blank. 
This was a field blank taken by pouring distilled water 
directly into the sample bottles. pH ranged from 5.20 for 
sample 19-A to 4.80 for sample 19-B. Chloride concentrations 
were slightly higher in the. stream samples than in the 
groundwater samples. Specific conductance was fairly low for 
the stream samples. 

Total organic halogens were not detected in the 'sediment 
samples. However, acetone was present at 230 ug/kg (sample 19A, 'T' 
6th hour) and 1,200 ug/kg .to 730 ug/kg in samples 19-B (1st 
hour) and 19-B (6th houi),- 

- - 
respectively..Methylene chloride was 

detected at 75 ug/kg in sample.19-A (1st hour) duplicate and at 
210 ug/kg in 19-B (1st hour). Methylene chloride was not 
reported for 19-A (6th hour) and 19-B (6th hour) due to 
dilutions (see lab reports in Appendix .D). Chloroform was 
present in both stream sediment samples 19-A duplicate and 19-B 
(1st hour). Toluene and 2-Butanone were present in sediment 
sample 19-B (1st hour) at.170 ug/kg and 240 ug/kg, .respectively. 
Elevated levels of petroleum hydrocarbons. were found in all 
sediment samples at Site 19. Lead was detected in all sediment 
samples; "the highest levels were in the 19-B samples. Mercury 
was found at 0.423 mg/kg in sample 19-A (6th hour) only. 
Elevated silver and zinc concentrations were detected in sample 
19-B (1st hour). 
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ANALYTICAL 

Anal ytr 

Total Organic Halogens (ug/l) 
Total Organic Carbon (mg/l) 
Volatile Organic Compoundm (up/l) 
Pmtroleun Hydrocarbona tag/l) 
Nitrate/Nitrite fag/l ) 
Easw/Neutrrl/kid Compounds (up/l) 
Soluble Metals (ng/l) : 

Sb 
(Sm 
Be 
Cd 

w Cr e 

I .cu 

E 
V’ 
Hg (ug/l) 
Ni 
SP 

&I 
Tl 
Zn 

pH (Lab veasured) 
pH (Field Hercured) 
Chloride (mg/l B 
Specific Conductance (Lmhos) 
Specific Conductance+ (urnhoe) 
Temperature PC) 

. ND Not Detected 
NR Analysis Not Hequmstrd 

TAELE 3-iOB 

RESULTS FOR SURFACE WATER SAMPLES CQLLECTED IN JULY 1986 

SITE 19 

19-A (1st Hour) 

65.0 9.00 2q.o 
17.3 30.0 17.0 

ND ND ND 
ND ’ ND ND 
ND . ND ND 
ND ND ND 

ND 
ND 
ND 
ND 

0.014 
0.01e 

ND 
ND 

0.03 
ND 

ND 
ND 

0.027 
5.20 

NR NR NR 
15.0 13.2 14.6 
56.4 53.7 55.6 

NR NR NH 
NR NR NR 

9 Field Pleasured 

Sanpl e Number 
19-A (6th Hour) 19-A Dug 

ND 
ND 
ND 
ND 

0.016 
0.017 

ND 
ND 

0.04 
ND 
ND 
ND 

0.028 
5.20 

ND 
ND 
ND 
ND 

0.021 
0.018 

ND 
ND 

0.04 
ND 
ND 
ND 

0.033 
s. 10 

19-e Blank 19-B (1st Hour) 69-B (6th Hour) 

NR 
.962 
ND <> 
ND 
ND 
ND 

49.0 
22.6 

ND 
ND 
ND 
ND 

ND ND 
ND ND 
ND ND 
ND ND 

O.CllR 0.014 
0.019 0.017 

ND ND 
ND ND 

a. 04 0.04 
ND ND 
ND ND 
ND ND 
ND 0.122 

6.00 4.80 
NH NH 
ND 14.6 

1.03 61.9 
NR NR 
NH NK 

36.0 
19.3 

ND 
4.20 

ND 
ND 

ND 
ND 
ND 
ND 

ND 

ND 
0. 03 

ND 

ND 
ND 

0.014 
4. eo 

NH 
13.8 
55.2 

NH 
NR 

_ - -. - . - _- 



TABLE 3-l W, . 

ANALYTICAL RESULTS FOR SEDIMENT SAMF’LES COLLECTEU IN JULY 1986 

SITE 19 

Anrlyte Sample Number 

Total Organic Halogens tug/g) 
Volatile Organic Compounds fug/kg): 

tlethylene Chloride 
Acetone 
Chloroform 
2-Butanone 
To1 uene 
Dilution Factor 
Detection Limit 

Petroleum Hydrocarbonm fmg/kg) 
Total fletal m fmg/kg) : 

Sb 
Am 
Be 
Cd 
Cr 
cu * 

Pb 

Hg 
Ni 
Se 

Asi 
. Tl 

2n 

ND Not Detected 
NR Anal yri e Not Requested 

19-A (1st Hour) 19-A (6th Hour) 

BJ NRP 
75 230 

ND ND 
ND ND 
ND 25 

1.46 1.48 
15 15 
82.8 ’ 14.9 

X14.1 (14.4 
t2.89 

c14.4 
(0.7 

(20.0 
< 14.4 

4.65 
0.423 

(28.0 
Cl.44 
(2.89 
(2.69 

(14.4 

X2.82 
X14.1 

(0.7 
(28.2 
<14;1 

5.83 
c.250 

(28.2 
(1.41 
(2.82 
(2.82 

114.1 

J Estimated Concentration less than quantification limits but greater than 
instrument detection limits 

NRP Not Reported; see lab report 
l Sample 19-B l edieent had high water content 

19-A Dup 19-A Hl ank 19-b* ( let Hour) 19-S* (6th Hour) 

ND NR ND ND 

7s 75 fug/l 1 210 NRP 
53 25 1 ZOO 7.w 
2s ND 3’7 ND 

. ND ND 240 ND 
ND ND 170 ND 

1.55 1.0 <J 13.1 11.1 
16 10 130 110 

129 ND 445 &Sl 

< 13.0 
X2.76 

03.0 
(0.7 

(26.0 
(13.0 

6.06 
c.256 

(26.0 
(1.38 
i2.75 
(2.76 

(13.0 

x: 0. Cl5 
(0.01 
(0.05 

< .002J 
(0.1 
c 0.05 
<0.005 

<.250 
<o 1 . 
< 0. 00s 
X0.01 
<O.Ol 
< 0 05 . 

< 1cKl 
ClV.9 

< 100 
<s 

< 200 
<lCJO 

94.7 
< -250 

< 200 
(9.9s 

266 
(19.V 
214 

(12:~ 5 2 . 

<2J.O 
i123.5 

(6.25 
(247.0 
(123.5 

96.0 
c .250 

(247 
<lZ.S 
(25. 0 
(25 0 . 

(331 
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3.0;s Soil Quality 

Four soil samples were collected at Site 19. Locations of these 
samples are indicated on Figure 2-9. Samples were collected as 
composite samples from depths 0.5 to 3 feet. Analytical results 
for soil samples collected at Site 19 are summarized in Table 
3-10D. Acetone and 2-Butanone were detected at concentrations, _ 
of 460 and 67 ug/kg respectively in soil sample 19-A. Cadmium, 
chromium# lead, and zinc were present at concentrations of 
26,800 mg/kg, 59.6 mg/kg, 49.5 mg/kg, 
in soil sample 

and 289 mg/kg respectively 
19-A. Soil sample 19-B also had elevated 

concentrations of the sample metals - cadmium (31,900 mg/kg), 
chromium (639 mg/kg), lead (1,560 mg/kg), and zinc (776 mg/kg). 
Methylene chloride and acetone were detected above quantifiable 
limits. Soil samples 19-C and 19-D had considerably less 
amounts of chromium, lead, and zinc. Dichlorobenzenes were 
present at 18 ug/kg in soil sample 19-C. Petroleum hydrocarbons 
were detected in soil samples 19-B, 19-C, and 19-D. Soil sample 
19-D had particularly high concentrations of petroleum 
hydrocarbons (751 mg‘/kg). 

3.9. SITE 20: GRIT BLASTING AREA AT BUILDING 544 

3.9.1 Soil Quality 

Soil samples were taken at discrete intervals at four sampling 
locations at Site 20 (see Figure 2-11 for locations). Analytical 
results for soil samples collected at Site 20 are summarized in 
Table 3-11. Neither petroleum hydrocarbons or EPTOX metals were 
detected in 'sample 20-A. Petroleum hydrocarbons were detected 
at concentrations of 65.7 mg/kg in sample 20-B at a depth of 
0.5 to 1 foot and. 2.20 mg/kg in sample 20-C at a depth of 8.5 
to 1 foot. Lead was detected in sample 20-C at 1.64 mg/L. 
Samples 20-D and 20-E were collecte‘d in July 1986 and were 
analyzed using graphite furnace atomic absorption which has 
much lower detection limits than the i.nductYvely coupled plasma 
atomic emission which was used for the other samples. Therefore, 
no EPTOX metals were detected in samples 20-D or 20-E under the ~ , 
higher detection limits which are appropriate for these 
analyses. : 

l 
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TABLE 3-11 

Analytical Results *or Soil Samples Collected *in March 1986 

SITE 20 

Sample Number . . 

20-A l 

(.5’ - 1’) c, 
(2.5’ - 3’) 

Anal yte 
Petroleum Hydrocarbons 

(mg/kg) 

ND 
ND 

Zn 

ND 
ND 

20-B 
4.5’ - 1’) 65.7 ND 
(2.5’ - 3’) ND ND 

20-c 
(.5’ - 1.‘) 2.20 ND 
(2.5’ - 3’) ND ND 

20-D* 
( I=* 

c;T5* 
- 1’) ND < .65 

- 3’1 ND < . Q5 

20-E+ 
(.5’ - 1’) ND . < . 05 
(2.5’ - 3’) ND <.Q5 

Detection Limits b .5Q 

ND Not Detected 

* Samples collected July 1986 

> 
, 

, 

_I 

EPTCIX (mg/l) 
Cr Pb 

ND ND 
ND ND 

ND 
ND 

ND 
ND 

ND 
ND 

l.ts4 
ND 

. (25 1 

. Q!i 

,072 
. 057 

. 5Q 

Ti 

ND 
ND 

ND 
ND 

ND 
ND 

. 41 

. 039 

.~ 

i 

t ,-> 



3.10 SITE 22: PAINT CHIP DISPOSAL AREA 

3.10.1 Soil Quality 

Soil samples were taken at discrete intervals at four sampling 
locations at. Site 22 (see Figure 2-12 for locations). 
Analytical results for soil samples collected at Site 22 are 
summarized in Table 3-12. 

. samples collected at 
No EPTOX metals were detected in any- 

Site 22. Petroleum hydrocarbons 
detected in samples 22-C and 22-D with increased concentratr::: 
at depth. Petroleum hydrocarbons ranged from 4.20 mg/kg to 39.0 
mg/kg in sample 22-C and from 6.30 mg/kg to 45.8 mg/kg in 
sample 22-D. 

3.11 SITE 26: EXPLOSIVE "D" WASHOUT AREA, BUILDING GB-1 

3.11.1 Geolosy 

The shallow unconsolidated deposits at Site 26 consist of 
'brownish yellow and gray fine to medium sand with some coarse 

sand. Reddish yellow silty clay was encountered at 26& feet in 
well 26-1 (see Figure 2-10 for 
logs are included in Appendix A. 

locations) Descriptive boring 

3.11.2 Hydrogeology 

Saturated deposits were encountered within 
surface. 

10 feet of the 
Based o.n groundwater levels measured .in July 1986 and 

surveyed monitor well locations and elevations, a water table 
contour map was constructed for Site 26 to determine the 
direction of groundwater flow (see Figure 3-9). Groundwater 
flows toward the south with a hydraulic gradient of 0.0055. The 
flow direction is toward the Manasquan River. 

3.11.3. Groundwater Quality 

Analytical results,for,groundwater samples collected at Site 2.6 
are summarized in Table 3-13. Picric acid was not detected in 
any samples collected at Site 26. pH ranged from '4.0 to 4.8 and 
specific conductance was-50 umhos, 60 umhos, and 225 umhos for 
wells 26-1, 26-2, and 26-3 respectively. 

. 
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TABLE 3- 12 

Analytical Results for Soil Samples Collected in March 1986 

. SITE 22 

Sample Number 

22-A I 
_ d.5’ -1’) 

(2.5’ - 3’) 

Anal yte 
Petroleum Hydrocarbons 

(mg/kg) 

NP ” 

22-B 
(.5’ - 1’) ND 
(2.5’ - 3.‘) 

22-c 
d.5’ - 1’) 4.20 
(2’ - 2.5’) 39.0 

22-D 
(-5’ - 1’) 6.30 
(2’ - 2.5’) 4si.e 

Detection Limits 

ND = Not D.etected’ 

EPTOX (mg/kg) 
Zn Cr 

ND ND 
ND ND 

ND 
ND 
: 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

. 5t:, 

ND 
ND 

l 50 

- 

Pb 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

. 50 

* 

. 

Ti 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

. 50 

i -1 . / 
.- - .- 
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FIGURE 3-S SITE 26 - EXPLOSIVE ‘9” WASHOUT AREA 
GROUNDWATER FLOW MAP -JULY 1966 

3-49 



W 
I 

i!l 

l 

TABLE 3-13 

ANALYTICAL RESULTS FtiR GROUNDWfiTER SAMPLES COLLECTED IN JULY 1‘986 

SITE 26 

Anal yte , 
2&- 1 

Samp 1 e Number 
26-18 26-2 26-24 f&+-28 26-3 

Picric Acid ND 
Field Mea6ured Parameters: 
PH 4.8 
Temperature (‘C) 18 
Specific Conductance (umhosj -60 

ND ND ND ND ND. 

NH 4.0 NR NR 4.5 
NR 17 NR NR 17 
NH 225 NR NR 50 

. . 

ND Not Detected 
NR Analysis Not Requested 

CI Duplicate Sample 
.b Field Blank 



SECTION 4 

SIGNIFICANCE OF FINDINGS 

4.1 GEOLOGY 

Based on observations of samples from pilot borings drilled for 
monitor well installation, 'the shallow unconsolidated deposits 
at NWS Earle may be divided into three distinct lithologies. 
Generally, those sites located in the central portion of NWS 
Earle (Sites 4 and 26) contain brownish yellow and light gray 
fine to very coarse sand. In the northern portion of the 
station (Sites 2, 5, and ll), yellowish brown to olive silty 
fine to coarse-grained sands and glauconitic medium sands are 
dominant. Yellowish brown and gray very fine .td fine sands 
overlie dark gray silt in the southern portion of the station 
(Sites 3 and 19). Some glauconitic medium to coarse sands were 
found under the silt. Thin silty clay to clay lenses were found 
at some sites. Available literature (Initial Assessment Study, 
Jablonski, 1968) indicates that the.surficial deposits in the 
vicinity of NWS Earle are the Vincentown Formation, Kirkwood 
Formation, Hornerstown Sand, and the Cohansey Sand. Each of 
these ,formations is described in Table 4-l. The major 
topographic feature at the base - the Homing Hills - is made up 
of the Cohansey Sand. Below the Cohansey Sand, the- Kirkwood' 
Formation overlies the Vincentown Formation.. The boring log 
descriptions for Sites 2, 5, and 11 are similar to descrip- 
tions of the Vincentown' Sand. Lithology of Sites 4 and 26 is 
similar to that of the Cohansey Sand and Sites 3 and 19 appear 
to be located in the Kirkwood Formation. At site 10, however, 
pilot borings penetrated surficial deposits which resemble the 
Kirkwood Formation and glavconitic deposits which resemble the 
Vincentown Formation at depth. The location of each main base 
area site within,the various formations i.h shown in Figure 4-1. 
Site 7, located at the Waterfront Area near Sandy Hook, is 
situated in primarily brown,quartzic sands and black micaceous 
silt of the Red Banks Sand. 

4.2 HYDROGEOLOGY 

Based on water levels measured in July 1986 (Table 3-l), the 
principal direction of.groundwater flow at NWS Earle is toward 
the east with components to the north and south (see Figure 
4-2). Groundwater occurs under unconfined conditions and is 
found within 25 'feet of the surface. At Site 5, a localized 
zone of perched water was observed. The shallow unconfined 
groundwater generally flows towards the nearest surface water 
body. Surface water bodies which receive groundwater from the 

. : 
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sites investigated are PineBrook, Mingamahone Brook. 
Hockhockson Brook, and Compton Creek. However, at Site 11, 
groundwater appears to be flowing in the direction opposite 
than expected. This may be due to a localized perched 
groundwater zone as yet undetected. Al,so, at Site 3, due to the 
proximity to Mingamahone Brook, groundwater flow was expected 
to flow westward towards the stream. A southward flow was 
actually observed. Again, this may be due to a locally perched - 
groundwater zone. 

4.3 WATER QUALITY 

The principal objective of the Phase II Problem Confirmation 
Study was to assess the impact, or potential for impact, of any 
contamination of the environment or threat to public health. 
For each site, parameters which were detected above quanti- 
fiable limits were reviewed and compared to the New Jersey and 
Federal Drinking Water Guidelines presented in Table 4-2. . 

On 13 November 1985, the U.S. EPA published a set of maximum 
contaminant levels (MCL's) and recommended maximum contaminant 
levels (RMCL's) for drinking water, as summarized in Table 4-2. 

RMCL's are nonenforceable water quality goals that are set at 
levels which result in no known or. anticipated adverse health 
effects with an adequate margin of safety. MCL's are 
enforceable standards that are set as close to RMCL's as 
possible and are based on health, treatment technologies, cost, 
and other factors. In the absence of MCL's or RMCL.'s, low6 
cancer risk criteria, acceptable daily intakes, or medical 
.advisory criteria are reported as guidelines for drinking water 
in Table 4-2. 

A few parameters are not referred to in Table 4-2 and warrant 
some discussion. Total organic halogen is an indicator of 
volatile organic compounds. In general, for those sites for 
which both total organic halogen and volatile organic compounds 
were analyzed, a concentration above 40 ug/L total organic 
halogens correlated with volatile organic compounds detected 
above quantification limits. Total organic carbon is another 
contaminant indicator. Ranges from 0.1 to 10 mg/L' are commonly 
'found in natural groundwaters (Freeze and Cherry, 1979). Total 
dissolved solids (TDS) are also an indicator parameter. 
Specific conductance may be compared to 
relationship: 

(TDS) by the . 

TDS = A * specific conductance 

where A = 0.55'to 0.75 for groundwater. 

i I 
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TABLE 4-2 

Drinking Water Guidelines 

c 

F’rimary and Secondary Maximum Contaminant Levels <t-CL) . 

(mg/l unless noted) Federal state 

PW-1 
Color (units) 
Corrosivity 
Odor (threshold no.) 
pH (units) 
Taste 
Total dissolved solids 
Turbidii (TU) 

mnk 
Ammonia 
Chloride 
Cyanide 
Fluoride 
Foaming agents 
Hardness 
Nitrate (as N) 
Phosphate 
Specific conductance 
Sutfate 

Metda 
Arsenic 
Sartum 
Cadmium 
Chromium 
Wmr 
Iron 
Lead 
Manganese 
M=w 
Seienium 
Silver 
Sodium 
zinc 

Acid Extractables 
Phenols 

BasefNeutrals 
Senzidine 

irom: 14s5 Guide to State Graundwater F’rograms 

15.0 
Noncorrosive 

3.0 
6.5-6.5 

500 
1.0 

250 

1.4-2.4 
0.5 

10.0 

250 

0.05 
1.0 
0.01 
0.05 : 
1.0 
0.3 
0.05 
0.05 
0.002 
0.01 
0.05 
M 

5.0 

10 
. 
. 

Narr.C 
. 
l 

l 

* 

l 

50-250 
l 

. 

. 

l 

D 

. 

. 

* 

* 

. 

. 

. 

l 

50 

l 

gzsss noted) Federal State 

PesticideslPCBs 
AldrWDieldrin 
2,4-D 
DDT 
Endrfn 
Linclane 
Methoxychlor 
PCSs 
Toxaphene 
2,4,5-TP Silvex 

other 
Biochemical ‘oxygen 
demand 
Chemical oxygen 
mnand 
Oil and Greaie 
Petroleum hydrocarbons 
Total organic carbon 
Total organic halogen 
Trihalomethanes 

Bkloob1 
Colfform bacteria membra- 

ne fitter test (#/lo0 ml) 
mean 
max. a&wed (single 
aample if <26 samples or 
5% of all samples) 

RdOlOglcal 
Beta pattide and photon ra- 

dioactivity (mrem/yr) 
Combined Radium 226 and 

Radium 226 (pCi/l) 
Gross alpha (pCi/l) 

l Same as federal standard. 

c Narrative standard. 

and Standards. WI F'ublication No. 441ej '. 

0.1 l 

o.ooo2 l 

0.004 l 

0.1 
. 

0.005 l 

0.01 l 

;y--“-J 

s 
1 .o . 

4.0 l 

.- 

4.0’ l 

.5.0 . 
15.0 l 

c 
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TABLE 4-2 (Continued) 

DrinC::ing Water Guidelines ’ 

Final Recommended Maximum Contaminant Levels 
13 November 1985, 

Contaminant 

Benzene 
Vinyl Chloride 
Carbon Tetrachloride 
1,24Iichloroethane 
Trichloroethylene 
1,lkDichloroethylene 
l,l,i-trichloroethane 
l,l-dichlorobenzene 

RMCL 
(w/L) 

i 
0 
0 
0 
0 
0 
7 

200 
750 

Proposed Primary Maximum Contaminant Levels 
13 November 1985 

Contaminant 
MCL 

(w/L) 

Trichloroethene 5.0 
Carbon Tetrachloride 5.0 
Vinyl Chloride 
1,2-dichloroethane 

1.0 
5.0 

Benzene 5.0 
l,l-dichloroethene 7.0 
l,l,l-trichloroethane 200.0. 
1,4-dichlorobenzene 750.0 

EPA Federal 
1985 
Register 
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TAbLE 4-2 (Continued) 

Drinking Water Guidelines . 

Proposed Recommended Maximum Contaminant Levels 
13 November 1985 * 

RMCL 
(w/L) Organic Contaminants 

Acrylamide. 
Alachlor 
Chlordane 
DBCP 
EDB 

. Epichlorohydrin 
Heptachlor 
Heptachlor Epoxide 
PCBs 
Toxaphene 
Aldicarb, aldicarb sulfoxide 
and aldicarb sulfone 
Carbofuran 
2,4-D 
1,2-dichlorobenzene 
cis-1,2-dichloroethylene 
trans.1,2-dichloroethylene 
Ethylbenzene 
Lindane 
Methoxychlor. 

. I. 

: 

Monochlorobentene 
Pentachlorophenol 
Styrene 
Toluene 
2,4,5-TP 
Xylene 

0 

x 
0 
0 
0 
0 

x 
0 f? 

9. 
-36-.O . 
70.0 
62.0 
70.0 
70.9 
68.0 

0.2 
340.0 

60.0 
220.0 
140.0 

2000.0 
52.0 

440.0 
* 

13 November i985 
EPA Federal Register 

N, 

‘. r”\ . 

. 
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;ABLE 4-2 <Continued) 

Drinking Water Guidelines 

Contaminant 
-6 a 

10 Cancer Ri SC:: 

Methylene Chloride "5 A. mg/l ** 
bis (2- ethylhexyllphthalate i.5. 0 mg/l 
di-n-butyl phthalate 34.0 mg/l 
n-nitrosodiphenylamine 4.9 ug/l . 

Contaminant 

Acetone 
2-butanone 
Nickel 

b 
Acceptable Dai Py Intake 

3 mg/day/kg body weight * 
2(3 ug/day/kg body weight 
0.1 mg/day/kg body weight 

Contaminant 
c 

Medical Advisory Criteria 

TNT 
Nitroglycerin 

45 ppb 
30 ppb 

RDX 
HMX 

* 
** 

a 

b 

C 

35 ppb 
None available 

Value available for inhalation. only 
Supplied by Bruce Molholt 
Region III EPA 
28 November 1980 
EPA Federal Register 
Supplied by Bruce Molholt 
Region III EPA 
NAV0RDST.A Apt-i'1 11,198s 
Ordnance Environmental Support Off ice 
Indian Head, MD 
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Some unexpected ,results occurred, and during the review 
process, discussions were initiated with laboratory personnel 
concerning these analytical results. Discussion of 1 these 
results with laboratory personnel led to reexamination of some 
of the raw data. Conclusions drawn from this reexamination 
process and the data to which they referred are reported in 
Appendix E. Any values which were changed as a result are. _ *I 
reported in Appendix D. 

The presence of methylene chloride and acetone was noted in 
several field blanks. Methylene chloride was not used in any + 
decontamination procedures. The most likely explanation for 
this occurrence was that methylene chloride was present in the 
deionized water from which the field blank was made (see 
Appendix E). The presence of acetone, however, cannot be 
explained in the same manner as methylene chloride. Acetone was . 
used in decontamination procedures at Sites 2 and 11. Acetone 
was detected in field blank 7-2B at a concentration of 141 
ug/L. The presence of acetone in this blank cannot be explained 
by carry-over from decontamination at either Site 2 or 11 
because of the sampling order. A field blank collected between 
samples collected at Sites 2, 11, and 7 was analyzed -for 
volatile organic compounds but no acetone was detected. A trip 
blank analyzed with Sites 2 and 7 samples contained no detec- 
table acetone. Presently, there is no reasonable explanation 
available for the presence of acetone in the field blank. 

A site-by-site discussion of water quality results follows. 

4.3.1 Site 2: Ordnance Demilitarization Site 

The following discussion pertains to both groundwater and 
surface water samples collected at Site, 2. Analytical results 
for groundwater and surface water are summarized in Tables 3-3A 
and 3-3B. The concentration of total organic halogens was low 
(less than 40 ug/L), indicating the probable absence of 
significant concentrations of volatile organic compounds. Total 
organic carbon was less than 10 mg/L, indicating low'.potential 
contaminants in the water. No metals were present at concen- 
trations greater than the drinking water quality guidelines in 
Table 4-2. Chromium, copper, nickel, and zinc .were detected in 
field blank 2-1B at levels less than specif-ied in -the 
guidelines. Before collecting this field blank, the .bailer had 
been used to collect a sample at Site 7. At Site 7, only zinc * 
was detected. Therefore, the presence of metals in sample 2-1B 
cannot be explained by incomplete .decontamination. The most 
probable explanation for the presence of these metals in the '. 
field ,blank is that they were leached from the glass storage R 
bottle by the deionized'water. The pH at site was mildly acidic. 
(5.2 to 6.8) for groundwater samples. Water quality data are 
not available for the Vincentown Formation in which Site 2 is 

f-=-Y 
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located. Other formations in this area tend to be acidic and a 
range of pH for the formations in Monmouth County is 3.8 to 8.1 
(Jablonski, 1968). Nitrate/nitrite was present at 
concentrations of 0.70 mg/L and 0.20 mg/L in groundwater 
samples 2-3 and 2-4, respectively, as well as in surface water 
samples at 1.0 mg/L. Wells 2-3 and 2-4 are downgradient of the 
site (see Figure 311) and the surface water sample was taken _ 
near well 2-4 (see Figure 2-2). It appears that the 
nitrate/nitrite was picked up by the groundwater and surface 
water as a result of activities at this site, but the 
concentration is far below the 10 mg/L allowed for nitrate in 
drinking water. 

4.3.2 Site 3: Landfill Southwest; of "F" Group 

Analytical results for groundwater samples collected at Site 3 
are summarized in Table 3-4. No volatile organic compounds were 
detected above quantifiable limits in groundwater samples 
collected at Site 3. No metals were present in any samples 
collected at Site 3 at levels above those specified by the 
drinking water guidelines listed in Table 4-2. Petroleum 
hydrocarbons were present in downgradient well 3-l at 1.0 mg/L. 
There are no guidelines. for petroleum hydrocarbons analyzed as . 
a lump indicator. However, to the best of WESTON's knowledge, 
the amount present at Site 3 is small and is therefore regarded 
as having no significant impact on the water quality. 
Nitrate/nitrite was present in well 3-3 which is an upgradient 
well. This indicates that background concentrations may be 
approximately 0.20 mg/L for nitrate/nitrite. The pH of ground- 
water at 'Site 3 was very low - ranging from 3.9 to 5.5 for 
field measurements and 2.9 to 4.7'for laboratory measurements. 
The upgradient well 3-3 had the highest pH,and the downgradient 
well 3-l had the lowest pH. The concentration of metals in 
groundwater is dependent on pH as well as redox potentials 
(Freeze and Cherry, 1979). Metals could be complexed with other 
compounds at this pH and could be affected by an increase in pH. 

0650B - 
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2-Y 
4.3.3 Site 4:'- Landfill West of "D" Group 

Analytical results for groundwater and spring water for Site 4 
are in Tables 3-5A and 3-5B. No volatile organic compounds or 
petroleum hydrocarbons were detected in well water above 
quantifiable limits. No nitrate/nitrite was detected. 
base/neutral extractable organic compound bis 

The 9, 
(2-ethylhexyl) - ,' 

phthalate was- found at a concentration of 53 ug/L in well 
sample 4-l which is downgradient of the landfill (see Figure : 
3-3). This concentration is far below the 10W6 cancer risk 
criteria of 15.0 mg/L. Bis (2-ethylhexyl) phthalate is a + 
plasticizer and is found in many things such as trash bags and 
Tygon tubing. No metals were detected in. either the well water 
or the spring water at levels that exceeded any drinking water 
quality standards. pH of the well water was 5.0-6.0, within the 
range of groundwaters in Monmouth County. For both the spring 
4-B samples (see Figure 2-4 for locations), no parameters were 
detected at levels which exceeded any drinking water quality 
guidelines set forth in Table 4-2. However, spring samples 
collected 'at location 4-A, total organic carbon, petroleum 
hydrocarbons, ,and specific conductance were elevated. These 
parameters are general indicators whose'elevated concentrations 
indicate possible existence of. contaminant problems. An oily : 
film was observed on the water at spring 4-A. The second sample 
collected at spring 4-A contained 60 ug/L N-nitrosodiphenyl- 
amine. This .concentration iS in excess of the 10s6 cancer 
risk criterion of 4.9 ug/L. 

,-< 
NAnitrosodiphenylamine is an 

antioxidant and is found in cutting oils. N-nitrosodiphenyl- 
amine is. virtually analytically indistinguishable from 
diphenyl-amine which is'used as a stabilizer in nitrocellulose 
explosives. NO explosives are believed to have been disposed of 
at this site. However, 2-nitro diphenylamine is an, ingredient 
in Otto II fuel. Small amounts of fuel waste may have been 
received at Site 4. 

w 

. 
. 
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. 4.3.4 Site 5 - Landfill West of Army Barricades 
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Analytical results for groundwater samples collected at Site 5 
are summarized in Table 3-6. High concentrations of total 
organic halogens were reported for groundwater samples 5-l and 

* 5-2, indicating the presence of organic compounds. Acetone was 
present in sample 5-l at 110 ug/L, as was 2-butanone at 12 ‘ 
ug/L. Acetone was also detected in sample 5-3 at 12 ug/L. There '~- 
is no set guideline available for acetone in drinking water. 
The only acceptable 'daily intake value available for acetone is 
for inhalation (personal communication with Richard Brunker and 
Bruce Molholt,. Region III, EPA). For 2-Butanone, the acceptable 
daily intake (oral) is 20 ug/day/kg body weight. For a 70-kg 
man, 1,400 ug/day is allowable. This means that if a conserva- 
tive value of 2 liters of water is consumed per day by a 70-kg 
man, 700 ug/L is an allowable concentration of 2-butanone in 
drinking water. The concentration of 2-butanone in groundwater 
at Site 5 is much lower than this value. A concentration of 420 
ug/L of methylene chloride was reported for the field blank 
5-1B. The methylene chloride was probably present in the ' 
deionized water (see Appendix E). Pentachlorophenol 
detected in samples 5-1, 5~2, 

was 
and 5-3 but the concentrations 

were far below the drinking water guideline of 220 ug/L. 
Pentachlorophenol is used as a wood preservative and may have . 
been present in the small amounts of waste wood disposed of 
here. The Initial Assessment Study indicates that wood 
preservatives used at the Ordnance Carpenter Shop may have been 
disposed of at Site 5. No metals were detected in 
concentrations above drinking water guidelines. Nitrate/nitrite' 
was detected at a concentration of 0.20 mg/L, which is well.' . 
below the 10 mg/L standard. pH was low (4.5 to 5.1), but,within 
the range for groundwaters in Monmouth.County. The boundary of 
the landfill is thought to coincide with the wooded area to the 
east and north, the railroad tracks to the south, and the dirt 
road to the west (see Figure 2-5). A borrow pit is located to 
the extreme west. From the groundwater flow map, it appears 
that wells 5-2 and 5-3 are upgradient of the landfill (see 
Figure 3-4). It is not clear whether the organic concentrations 
in wells 5-2 and 5-3 are coming from some unidentified source 
or if there is really mounding of the water table causing these 
wells to receive groundwaters from the landfill: 

.-. 4.3.5 Site 7: Landfill South of "P" Barricades 

II 

__ 
Analytical results for groundwater samples collected at Site 7 
are summarized in Table 3-7. 

. 

P 
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Aceton, was detected in samples 7-1, 7-2, and 7-2B at 
concentrations of 22 ug/L, 380 w/L I and 141 
respectively. 

ug/L, 
Well 7-2 is located downgradient of Landfill 7 

and contained the highest concentration of acetone. This 
1andfil.l did receive small amounts of solvents during years of 
operation. However, due to the high concentration of acetone 
detected in the field blank 7-2B, the high concentration of 
acetone may be artifactual from field decontamination or 
laboratory procedures. The compound .di-ni-butyl phthalate was 
found in Sample 7-l at a concentration of 54 ug/L. This 
compound is found in plasticizers and is ubiquitous. The 10m6 
cancer risk criterion for this compound is 34 mg/L -- much 
higher than that concentration found in Sample 7-l. No analytes 
were detected in any samples collected at Site 7 at levels 
above the drinking water quality standards summarized in Table 
4-2. 

4.3.6. Site 10: Scrap Metal Landfill 

Analytical results for groundwater and surface water samples 
are shown in Tables 3-8A and 3-8B. Methylene chloride was 
detected in groundwater samples 10-l and 10-2 at levels well 
below drinking,water guidelines (Table 4-2). In wells 10-2 and 
10-3, 2-butanone was detected at concentrations which were far 
below recommended levels (see Subsection 4.3.4). Acetone was 
detected at concentrations near the detection limit- in well 
10-3. There are no drinking water standards available for 
acetone but this concentration is considered insignificant. 
Nitrate/nitrite was detected in wells 10-l and 10-3 at 0.10 
mg/L. Well 10-3 appears to be upgradient of the site which is 
bounded by Midway and Munda Roads and the railroad tracks to 
the east. These concentrations appear to. be background 
concentrations of nitrate/nitrite and are well below the 
guidelines for drinking water. No metals were present in 
quantities greater than those set forth in drinking water 
guidelines. pH was low at this site (4.0 to 4.4), but within 
the range of groundwater in Monmouth County. .pH of the stream 
water at Site 10 was much higher'.(6,6 to 6.7). No parameters 
were found to exceed drinking water guidelines (Table 4-2) for 
the surface water .samples at Site 10 except for N-nitrosodi- 
phenylamine, which was detected downstream of Site 10 in sample 
10-B at concentrations of 31 ug/L (1st. hour sample) and 30 ug/L 
(6th hour sample). These concentrations exceed the 1984 10m6 
cancer risk factor'. of 4.90. ug/L. N-nitrosodiphenylamine is 
difficult to distinguish analytically from diphenylamine, which 
is used as a stabilizer for nitrocellulose explosives. This 
s'ite received spent ammunition cases; therefore, the presence' 
of N-nitrosodiphenylamine is reasonable. 

4-16 
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:. 4.3.7 Site 11.: Contract Ordnance Disposal Area 
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Analytical results for groundwater at Site 11 are shown in 
Table 3-9A. Total organic halogens and total organic carbon 
concentrations were elevated for samples 11-l and 11-3. Well 
11-3 is located downgradient of the site (see Figure 3-7). 
Pentachlorophenol was detected at 120 ug/L in sample 11-l; this 
concentration is below the RMCL of 220 ug/L. Pentachlorophenol - 
is used mainly as a wood preservative and is also used in glue. 
It was not expected to be of any significance at this site. 
Volatile organic compounds were not analyzed for at this site. 
The elevated total organic halogens and total organic carbon 
indicate that volatile organic compounds may be present. It 
does not appear that the disposal activities at this site 
adversely affected the groundwater quality since no explosives, 
oil, and grease were detected. Nitrate/nitrite was present in 
well 11-l at 0.03 mg/L, which is far below the MCL of 10 mg/L. 
This is probably a background concentration. No metals were 
detected above concentrations set forth for drinking water 
guidelines (Table 4-2). 
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4.3.8 Site 19: Paint Chip and Sludge Disposal Area 

Ana-iytical' results‘for groundwater and surface-water are shown 
in Tables 3-10A and 3-10B. No analytes were detected in either 
groundwater or surface water samples collected at Site 19 at 
concentrations greater than those recommended for 
water 

drinking 
guidelines (see Table 4-2). Total organic halogens 

concentration was slightly elevated for. groundwater samples 
19-l .and 19-3 and .surface water sample 19-A (1st hour). Well 
19-1 is located upgradient of the site and the concentration of 
total organic halogens was approximately equal to that in the = 
stream which is located downgradient of the site. Therefore, 
the past activities at this site appear to have no impact on 
the concentration of total organic halogens in the water. 
Nitrate/nitrite was detected only in sample 19-l. The 
concentration of 0.80 mg/L- must be a background concentration. 
Petroleum hydrocarbons were detected in stream sample 19-B (6th 
hour) at a concentration of 4.2.0 mg/L. There are no guidelines 
for petroleum hydrocarbons in water. There was no oily film 
observed at this location and this concentration is regarded as 
insignificant. Concentration of total organic carbon was 
elevated for the stream samples, as expected for surface waters.' 

. 

0 
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4.3.9 Site 26: Explosive "D" Washout Area r-\ 

Analytical results for groundwater at Site 26 are shown in 
Table 3-13. Picric acid was the major analyte of concern at 
this site but was undetected in any of the groundwater samples 
collected at this site. Well 26-l is located downgradient of 
the open tile drain and settling basin (see Figure 3-9). --- ' 

. Effluent traveled along this drain to the settling basin 
located at the end of the drain. Based on the flow map, there 
is one well located downgradient of the settling basin in which 
no picric acid was detected. T 

4.4 SOIL QUALITY i 
Analytical results from stream sediment' and surface soil 
samples were reviewed and compared to normal ranges of 
concentrations of parameters in uncontaminated soils (Table 
4-3). Site-by-site discussions of soil quality are presented as 
follows. 

4.4.1 Site 2: Ordnance Demilitarization Site 

Analytical results'for sedi,ments and soils at Site 2 are shown 
in Tables 3-3C and 3-3D. Neither explosives or nitrates were 
detected in the sediment samples collected at the 'surface water 
sampling location 2-A (see Figure 2-2). Nitrate/nitrite was 
detected in surface soil sample 2-A (see Figure 2-2 for -5 
sampling locations) at a concentration of 0.60 mg/L which is a 
fairly low value. Picric acid was detected at surface sample 
2-B at a concentration. of 3.0 ug/g, which, while not in itself 
an extremely low value, to the best of WESTON's knowledge is 
not significant. 

4.4.2 Site 10: Scrap Metal Landfill 

Analytical results for sediments at Site 10 are shown in Table 
3-8C. Metals concentrations in the. sediment samples 10-A and 
10-B (see Figure 2-7 for sample locations) were all within 
normal concentration ranges (see Table 4-3). Downstream of Site 
10, 11.2 mg/kg petroleum hydrocarbons and 37 ug/g methylene 
chloride were detected at sampling location 10-B. These values 
are insignificantly high and these parameters were not detected 
iti the surface water sample. Upstream of Site 10 (sampling 
location 10-A) the sediments contained 300 to 350 ug/g * 
methylene chloride and up to 760 ug/g acetone. Petroleum 
hydrocarbons were found at concentrations of 89.9 mg/kg or 91.3 
mg/kg. As of, March 1986,an action level of 100 ppm. petroleum 
hydrocarbons was acceptable (Stokman and Dime, 1986). n 
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It is unlikely that these concentrations occurred as a result 
of activities at Site 10. The surface water at this location 
and the groundwater from nearby well 10-3 do not contain any 
detectable concentrations of petroleum hydrocarbons or 
significant quantities of acetone or methylene chloride. It is 
possible that the compounds found in the sediments upstream of 
Site 10 came from Site 20. This will be discussed further in 
the discussion of Site 20. .- 

.4.4.3 Site 11: Contract Ordnance Disposal Area 

Analytical results for soils at Site 11 are shown in Table 
3-98. Oil and grease was detected in all soil samples collected 
at Site 11. There are no set guidelines for oil and grease in 
soils. However, excessive amounts of oil and grease were found 
at sampling loca.tion 11-A (37,300 mg/kg) (see Figure 2-8 for 
sample locations). The soil at this. location was brownish black 
and had an oil-like odor. Sample 11-B contained a concentration 
of oil and grease one order of magnitude greater than samples 
11-C and 11-D. The concentration of oil and grease attenuated 
quickly with depth and was significantly reduced at a depth of 
2 feet. 

4.4.4 Site 19: Paint Chip and Sludge Disposal Area 

Analytical results for Site 19 sediment and soil samples are 
summarized in Tables 371oc and 3-1bD. Elevated acetone 
concentrations were found in the stream sediments and in soil 
sample 19-A (see Figur,e 2-9 for sampling locations). Stream 
sampling location 19-B was really a marsh-type environment 
rather than a flowing stream. The sediments had.high water and 
organic matter contents. Elevated concentrations of methylene 
chloride, chloroform, 2-butanone, and toluene were found. High 
concentrations of petroleum hydrocarbons (445 to 681 mg/kg) 
were also detected. Lead and silver were present at sampling 
location 19-B at concentrations above the. normal ranges for* 
soils (see Table 4-3). Petroleum hydr'ocarbons were detected at 
levels of 14.9 to 129 mg/kg for sediment samples collected at 
location 19-A. Mercury was also detected at concehtrations 
greater than normal ranges for sediment sample 19-A. The 

'concentration of mercury-present is only slightly elevated 
(0.423 mg/kg). Mercury is not toxic to plant life below 10 ppm. 
The only place mercury was reported to have been used was at 
Building MA-3 where a mercurous mercuric chloride fungicide was 
used for mine reconditioning. This breaks down into mercuric 
chloride and metallic mercury in sunlight. Building MA-2 is 
located approximately 1 mile from Site 19 and does not share 
the same surface drainage. Soil sample 19-B contained petroleum 
hydrocarbons in excess of the 100 ppm action level recommended 
by Stokman and Dime (1986). Concentrations of cadmium, lead, 
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TABLE 4-3 

Fianges of Selected Parameters in Natural Soils 
c 

.- 
Parameter Concentration Range Aver age 

(ppm) (PPm) 

CU 2 - 100 31:) 

Pb. _ 2 - 20 10 

Ni 

Se 

Ti 

EPA .Hazardous ‘Waste Land Treatment 
Off ice Of ,Sol id Waste. and Emergency Response 
SW - 874 April 1983 

. 
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and zinc also ,exceeded normal concentration ranges for soil 
sample 19-B. Cadmium and lead concentrations were elevated for 
soil sample 19-A. The lead concentration was elevated in soil 
sample 19-C. The solvents acetone, 2-butanone, and toluene were 
expected to be present at Site 19. The metals cadmium, lead, 
and zinc were also expected to be present. The presence of 
chloroform and methylene chloride (cleansing agents), mercury, 
and silver in the sediments at Site 19 was not expected. It is - 
unlikely that these constituents came from the reported 
activities at Site 19. 

4.4.5 Site 20: Grit Blasting Area at Buildins 544 

Analytical results for soil samples collected at Site 20 are 
summarized in Table 3-11. BPTOX metals detected were present at 
100 times concentrations below the 100x drinking water 
standards criteria. Petroleum hydrocarbons were detected at 
concentrations below the 100 ppm action level proposed by 
Stokman and Dime (1986). At Site 20, both acetone and water 
repellent grease were included in the residual wastes reported 
in the Initial Assessment Study. Though not detected at or 
above.action levels, the fact that these wastes were generated . 
at Building 554 could account. for their presence in the 
sediments upgradient of Site'lO. 

4.4.6 Site 22: Paint Chip Disposal Area 

Analytical results for soil samples collected at Site 22 ar.e 
summarized in Table 3-1.2. No EPTOX metals were detected in the 
soil samples collected at Site 22. Petroleum hydrocarbons were 
present but at concentrations lower than the 100 ppm action 
level suggested by Stokman and Dime (1986). - 

4.4.7 Site 26: Explosive "0" Washout Area 

Analytical results for Site.26 are shown on Table 3-13. Picric 
acid was not found above detectable limits and field measured 
parameters were within normal range, although pH was somewhat 
lower thanexpected. 
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Stokman, S.K., and R. Dime. Soil Cleanup Criteria .for Selected 
Petroleum Products in Proceedings of the National Conference on 
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SECTION 5 

CONCLUSIONS AND RECOMMENDATIONS _- 
_a 

,5.1 CONCLUSIONS 

The following conclusions 
discussion of geological, 

can be drawn from the preceding 
hydrogeological, and chemical 

conditions encountered during the Phase II, Step 1 field 
investigation at Naval Weapons Station Earle. 

0 

0 

0 

0 

0 
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The shallow unconsolidated deposits consist of silty 
fine to coarse quartzose sand, medium glauconitic 
sand, and clay lenses. These deposits are divided into 
three formations - Vincentown, Cohansey, and Kirkwood. 

Groundwater occurs under unconfined conditions over 
most of the station and is generally found within 25 
feet of the surface. A localized perched zone does 
exist at Site 5. 

The principal direction of groundwater flow is toward 
the east with northern and southern components. Local 
variations occur due to surface water influences. At 
Sites 3 and 11 groundwater flow direction is contrary 
to that expected. 

With the exception of pH*, 
drinking ._ water“ guidelines 

no New Jersey or Federal 
were exceeded in any. 

"groundwater sample. Except for Site 3, the pH of the 
groundwater samples is within the normal range of pH 
for formations in Monmouth County. 

Spring sample 4-A _ exceeded- the lo-' cancer risk 
criterion for N-nitrosodiphenylaming. An oily film was 
observed on the water surface 
carbons were present 

and qet.roleum,-- hydra-2 
at fairly high concentrations; 

Specific conductance: and total organic carbon concen- 
tration were both elevated. 

Site 10: contained the only surface water sampled in 
which any analyte was detected at levels exceeding New 
Jersey or Federal drinking water guidelines. The 
organic compound N-nitrosodiphenylamin&was detected 
in.a stream samp.le downgradient of Site 10. N-nitroso- 
diphenylamine is difficult to distinguish from 
diphenylamineb w'hich is used as a stgbilizer in 
nitrocellulose explosives. 
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0 The 1.ow-:rconce’ntration-s- of volatile .;;:organi,c:~.coriip~uii.as~ ’ I ‘- 
/ 

in groundwater and surface water pose.. .-no.:+ adverse 
impact on the environment or public health. 

l At Site ,19,r the stream sediments' contained greater;. 
than normal" concentrations of methylene chj&-$~aee"b 

‘ chloro- form; 2-butanone, acetone, and toluene-, as 
well as petroleum hydrocarbons', lead, silver, and -=- 
mercury. 

l Soils at Site 19 contained concentrations greater than 
recommended for petroleum hydrocarbons, acetone, 
cadmium, lead, and zinc. 

5.2 RECOMMENDATIONS 

In the plan of action and milestones, it was said that recom- 
mendations would be made for the placement of stainless steel 
wells based on the results of the first round of sampling. Due 
to the fact that very low concentrations of volatile organic 
compqunds exist in the groundwaters analyzed, installation of* 
stainless steel wells is not recommended. In the event 'that 
stainless steel wells are deemed necessary, it is recommended 
that .they be placed at Site 19 which had the highest level of 
volatile organic. compounds. 

The following recommendations are put forth on a site-by-site 
basis as a result of the preceding discussions. 

5.2.;1 Site 2: 'Ordnance Demilitarization. Site 

Resample groundwater and surface water for parameters previously 
analyzed to confirm the absence of contamination. No further 
action is anticipated for this site based on the low levels of 
analytes detected in the groundwater., surface water, sediments, 
and 'soil. 

. 

5.2.2 Site 3:. Landfill Southwest of "F" Group 

The ,groundwater flow at Site 3, .as shown in Figure 3-2, shows 
that only a small portion of the downgradient area of the site 
is monitored by the existing wells. The well locations were 
originally chosen on the assumption that groundwater flow was 
to the east, however, Figure 3-2 shows that flow is to the 
south and only Well 3-l intercepts groundwater downgradient of 
the site. It is therefore recommended that two additional wells 
be installed between existing wells 3-l and 3-2. It is further 
recommended that following completion of well installation, all 
five monitor wells be sampled for the same constituents as in 
this effort. 
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. . . 
5.2.3 Site 4: Landfill West of "D" Group 

The water quality results at Site 4 indicate the poten-tial for 
groundwater contamination at this site. It is therefore 
recommended that two additional monitoring wells be, installed: 
one upgradient and one downgradient of springs 4A and 4B. It is 
recommended that the additional wells, the existing wells and 
the two springs be sampled for the same parameters as '-- 
previously analyzed. 

5.2.4 Site 5: Landfill West of Army Barricades 

Define landfill boundaries with electromagnetic survey. Install 
two wells downgradient of landfill 5 to define possible 
mounding of water table in landfill. One well should be located 
approximately 500 feet west of well 5-4, the remaining well 
should be placed approximately 300 feet north of well 5-l. 
Install shallow well or lysimeter to sample perched water (~10 
feet deep) near wells 5-2 and 5-3. Sample all wells for same 
parameters as previously analyzed. 

5.2.5 Site 7: Landfill South of ItP" Barricades 

Due to the ambiguity of the origin of acetone in samples 
collected at Landfill 7, all wells at Site 7 will be sampled 
for volatile organic compounds. 

i ’ 
5.2.6 Site 10: No Scrap Metal Landfill 

Install one well northeast of well 10-l upgradient of stream 
sampling location 10-B to determine if N-nitrosodiphenylamine 
is present in the groundwater. Sample all wells and the stream, 
for the same parameters as previously analyzed. 

i 

1 

-, 

.I 

5.2.7 Site 11: Contract Ordnance Disposal Area 

Due to the high concentrations of total organic halogens, 
resample- all wells and add volatile organic compounds to 
parameters to be analyzed. Remove top soil in vicinity of soil 
sample 11-A on the basis of black staining and odor. 'The 
initial location of .wells at this site was based on the 
assumption that groundwater flow was to the east. However, as 
shown on Figure 3-7 flow is to the west. It is therefore 
recommended that an additional well be installed north of well 
11-3 and that this well be sampled as described above for .the 
resampling effort. 

.c 
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5.2.8 Site 19: Paint Chip and Sludge Disposal Area 

Determine depth and area of contamination by soil borings in 
the vicinity of soil sampling locations 19-A, 19-B, and 19-C. Remove all contaminated soil from these locations accordingly. - 
Resample groundwater and surface 
analyzed. 

for parameters previously 

.- 
5.2.9 Site 20: Grit Blasting Area, Building 544 

_ 
No further action is required at this site due to the low. 
levels of analytes in the soil samples. 

5.2.10 Site 22: Paint Chip Disposal Area, Buildinq D-2 

No further action is necessary at this 'site due to low levels 
of analytes detected in the soil samples. 

5.2.11 Site 26: Explosive "D" Washout Area 

Resample wells for parameters previously analyzed to confirm 
the absence of picric acid. 

. 

. 
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SKETCH MAP 

DRILLING LOG 

WELL NUMBER: 2 - 1 
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DRILLING LOG 
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DRILLING LOG 

WELL NUMBER: 2-2 
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DRILLING LOG 
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DRILLING LOG 
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DRILLING LOG 
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DRILLING LOG 
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DRILLING LOG 
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DRILLING LOG 
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TOTAL DEPTH 

SURFACE ELEVATION: l 26*~’ WATER LEVEL: 

SKETCH MAP 

DRILLING , DRILLING 
COMPANY: T. F . F=il+k METHOD: H5A ii&D: w&&&k NOTESt 
DRILLER: ’ WL, HELPER:.A 

I 
LOG BY: w- I 

- A.S.T.M. DlSll6 



o- 

5- 

10 - 

f5- 

2.0. 

DRILLING LOG 

TOTAL DEPTH 

SURFACE ELEVATlON:m WATER LEVEL: 

DRILLING . DRILLING 
COMPANY: VP F . k+k METHOD: L:;;EED: 

DRILLER: ,A HELPER: .A 

LOG BY: ,.AER, 



\ 
SKETCH MAP 

DRILLING LOG 

OWNER. w PM%A fAdt=. 

ADDRESS: t--nI+-G fd=l: 
rw .kfsr~ 

I 
TOTAL DEPTH 

SURFACE ELE”ATlON:/25’ WATER LEVEL: 

DRILLING . DRILLING 
::FiD 
EYJ ‘h&k NOTES: 

COMPANY: .“r F. %+k METHOD: i+% 

DRILLER: I . 
HELPER: 

LOG BY: .L 

f----k 

a 
- 

1 

* 

A-12 
SHEET z, OF z 



,: ..-- 

i ,_ 

1 . 
_ .- 

( ~‘-‘. _.. 

DRILLING LOG 

WELL NUMBER: 
L/L j 

OWNER: tiu’ptisfl- E+/i?Lg 

ADDRESS: COLTS /i;c/-K 
&Fhl -Jp-+=y 

L( I 
TOTAL DEPTH 30 * 

SURFACE ELEVATION: r WATER LEVEL: 

DRILLING 1~ ~-,‘+f5 , 
CQMPANY: _ 

DRILLER: I#,\1 

LOG BY: 15 

ASTM DlSBB 

A-13 
SHEETL OF.. 



DRILLING LOG 

WELL NUMBER: 4-l OWNER: in ? F/&d -I’%& r 

LOCATION: &W-i tl 11 lAi??+ ADDRESS: pfl/ TC /tjELfL 
c-6 -9 hrnl!Ll /l)F 1 

TOTAL DEPTH 

SURFACE ELEVATION: WATER LEVEL: 

LOG BY: 

-1 

SKETCH MAP 

NOTES: 

DESCRIPTION I SOIL CLASSIFICATION 

(COLOR, TEXTURE, STRUCTURES) 

. 

e 

* A.S.T.M. D1586 SHEET L 
A-14 



SKETCH MAP 

DRILLING LOG 
I I 

WELL NUMBEF: Lj% OWNER: &?d53A - ,b$?& 
. LOCATION: b-d+&/ had+ of; ADDRESS: c;clLy-/II’=K 

‘: heI& JCRSEY d I 
TOTAL DEPTH /6 ’ 

SURFACE ELEVATION: 6” 36 ’ WATER LEVEL: $’ 

DRILLING 
COMPANY: 

DRILLER: 

LOG BY: Am4 

* AS.T.M. DlSSB 



DRILLING LOG 

TOTAL DEPTH 8 25’ 

SURFACE ELEVATION: 166.40 ’ WATER LEVEL: IZ’ 

SKETCH MAP 

LOG BY: CZFI? I 
L I 

,Y---Y 

- A.S.T.M. DlSS6. SHEET / OF &a= 



.:. _ 

_, 

. . . 

_.- 

I _ 

.~. 

I 

! 

L... . 

‘_ 
: l 

I_ - 

--_. 

. 

. h 

DRILLING LOG 

WELL NUMBER: OWNER&h /<a - &#?E ‘1’ - 3 
LOCATION: hd -!I 1 i I de + 

d- 33 bnda 
ADDRESS@d-% n/a< 

- : .‘-. -- 
---G&at r/’ 

TOTALDEPTH 2s’ 

SURFACE ELEVATION: I@* 40 / WATER LEVEL: 
12’ 

DRILLING , COMPANY: T 61 h :&ii% i-iu 

DRILLER: ICL HELPER; 

LOG BY: .A 

I r 

SKETCH MAP 

JOTES: 

DESCRIPTION /SOIL CLASSIFICATION 

(COLOR, TEXTURE, STRUCTURES) 

1 I I 

* AS.T.M. DltW c 

A-17 
SHEET3 OF 7,. 



5- 

SKETCH MAP 

OWNER. w P N%A hr le. 
.- 

TOTAL DEPTH 

10 p’ ’ 7 ’ ! r 
I 

SURFACE ELEVATION: WATER LEVELz 

LOG BY: AFR' 
I * 

l ASTM. OlSS 

DESCRlPTtON I SOIL CLASSIFICATION 

(COLOR, TEXTURE. STRUCTURES) 

I 
. 

A-18 
SHkET 1- OF ,z 



SKETCH MAP 

TOTAL DEPTH 

SURFACE ELEVATION: n 
I 

WATER LEVEL: 

D‘RILLING 
COMPANY: .T F. Fri i:z: Kk 

DRILLER: <u/l. 

:t;;D: i&f&& 

HELPER: .A 

LOGBY: AFR t 

- ASTM D1666 

A-19 
SHEET z OF ,-&,= 



DRILLING LOG 

WELL NUMBER: 5 - 2 OWNER: bdm= E&&L. 

ADDRESS: +&$&Z&m 
w u-&u 

I ‘ TOTAL DEPTH 

SURFACE ELEVATION: s WATER LEVEL: 
9’ 

DRILLING . 
COMPANY: = Fig k 

DRILLING 
METHOD: -ii&D: 

DRILLER: klL HELPER: - 

LOG BY: A 

SKETCH MAP 

DESCRIPTION i SOIL CLASSIFICATION 

(COLOR, TEXTURE, STRUCTURES) 

- ASTM. D1586 . 

A-20 



. . 

-- 

. . - _- 

. ..- . 

-. 

a 
! ., 

: I- 

i 

c 

. -~ 

i 

I. 

i .. 

L. 

‘.. 

( 

i. _ 

F.+. 

i 

l 

. - 

1 

:. .I 

I 

I 

* 

: _. 
!. 

_. 

: * 

. 

._.- 

I 

DRILLING LOG 

WELL NUMBER: OWNER: bU’3hlsTpt h& 

ADDRESS: .-A 

I 
TOTAL DEPTH 

798 

SURFACE ELEVATION: 113 * 9 6 1 
WATER LEVEL: 

SKETCH MAP 

DRILLING 
COMPANY: tE Fr\ its i!k% f+?di 

DRILLER: ,- 

:;FED :ti 
HELPER: ,A 

LOG BY: R 

* AS.f.M. DCiS6 

A-21 



DRILLING LOG 

TOTAL DEPTH 

SURFACE ELEVATION: Jo 9.78 ’ WATER LEVEL: * 

LOG BY: .L, t I c 

* A.S.1 ti. 01586 SHEET&OF&. 

A-22 

* 



I SKETCH MAP 

DRILLING LOG 

WELL NUMBER: 5-3 OWNER. tip&m &&.. 

ADDRESS: h 1-k ti@i+- 

TOTAL DEPTH 

SURFACE ELEVATION: 109.7 R’ WATER LEVEL: 20’ 

LOG BY: sb 
1 

. 

30 

. 

A.S..l.M. D1586 

SHEET am& OF a;. 
‘A-23 



DRILLING LOG 

WELL NUMBER. -5 - 4 OWNER: iA.ipti<fi t?dp~_. 

LOCATION: b&I 11 w* ADDRESS:- 
n-f cknw -i?enrrdr 

I 
TOTAL DEPTH 

SURFACE ELEVATION: In5. ds 
I 

WATER LEVEL: 17 ’ 

DRILLING 
cOMPANY:.-~-s E i-r-1 i-b 3 

DRILLER: .wi 

;;;;r”oG /&a~?~ .;&: 2!, ‘i /tj’& 

HELPER: -r 

LOG BY: ,b 

SKETCH MAP 

- ASTM D1586 SHiET ; OF - 
~-24 



DRILLING LOG 

WELL NUMBER: .5 -4 OWNER. b@tiT. &A/C 
. 

LOCATION. J&&lfl I&<+ 
kmu aarrt raAIC 

I 
TOTAL DEPTH 

SURFACE ELEVATION: 1 OS. 65’ 
I 

WATER LEVEL: 17 
DRILLING 
COMPANY: 3i? 6-i #i ti;%i!f f+% :&:2111(flgl, 

DRILLER: VA. HELPER: ,‘i2r, 

SKETCH MAP 

LOG BY: L, 
t 

_ A.ST M 01586 

A-25 



DRILLING LOG 

WELL NUMBER: ‘$- I OWNER.flti* h&. 

ADDRESS: h1I-k hpb 
hkfl I ?ccstA/ 

TOTAL DEPTH 
, I 

SURFACE ELEVATION: 144. WATER LEVEL: z7’ 

LOG BY: A- 

SKETCH MAP 



SKETCH MAP 

DRILLING LOG 
I 

LOG BY: L 

DESCRIPTION /SOIL CLASSIFICATION 

(COLOR, TEXTURE, STRUCTURES) 

II - 
* A.STM D1586 c SHEET 2 OF & 

x 37 



DRILLING LOG 

WELL NUMBER: 3-1 OWNER. &w 

i en.% ADDRESS:- 

TOTAL DEPTH 

SURFACE ELEVATION:- WATER LEVEL: 

DRILLING . 
COMPANY: T p F! + 

DRILLER: Md 

LOG BY: - 

SKETCH MAP 

’ A.ST M. D13E SHEETA OFLc 
A-28 



SKETCH MAP * 

DRILLING LOG 

WELL NUMBER: OWNER.b)?ti% Fm)c, 

ADDRESS: cJ1-k hkk 

SURFACE ELEVATION: 119.6 8 ’ WATER LEVEL: 

DRILLING . 
COMPANY: 3 F.. Frt #S 

DRILLER: .k)L 
@i%iE+~D: %& 

LOG BY: .b 

: A.S.T.M. 01586 

A-29 ’ 
SHEET-!-OF ” 



.- 

DRILLING LOG 

WELL NUMB - 

TOTAL DEPTH 

SURFACE ELEVATlON: 4 / 9 ’ 49’ WATER LEVEL: 

DRILLING 
COMPANY: ,T.F-. F~,I k 

LOG BY: .L 

I SKETCH MAP 

I 

* A.S.T.M. D1586 

A-30 



WELL NUMBER: OWNER: td?b&@r F-1 l 

. ADDRESS: b+k IlkcA, 
l4dTLeu.v 

TOTAL DEPTH gy/ 

SURFACE ELEVATION: - WATER LEVEL: 7-7- ’ 

* ASTM. DlSB8 
A-31 I . SHEETL OF z .- 



DRILLING LOG 

WELL NUMBER. F-3 OWNER. b@kn-f’%h hmlp - 

:JA&?d&I say* ADDRESS: C,l+c 
%riradac GJ tTixspu/ 

TOTAL DEPTH 
, u 

SURFACE ELEVATION: l&.1.? 
1 

WATER LEVEL: 27, 
I 

DRILLING 
COMPANY: -* h! +k @%k?A. 

DRILLER: WL HELPER: 

LOG BY: .A 

SKETCH MAP 

, 
NOTES: 

DESCRIPTION /SOIL CLASSIFICATION 

(COLOR. TEXTURE. STRUCTURES) 

A-32 ’ 



DRILLING LOG 

SURFACE ELEVATION: 113 ’ 9 9 ‘ 

ADDRESS: L&7-! h'6LK 

TOTAL DEPTH ;zT 7’ 

WATER LEVEL: / 5 ’ 

DRILLING d / 
COMPANY: J E 6&k 

DRILLER: LdL 

LOG BY: 

AS.1.M. D1588 . 
SHEET- _ 1 Of 2 .- 

A-33 



DRILLING LOG 

WELL NUMBER: /@ -1 OWNER: uf#cfl - .&%kf? 

LOCATION: +f&h, ftv&Zij ADDRESS: /?A~ .’ 7 f b’i% if’ 
\ d I& II 4 ,F hi Jeck- *f 

TOTAL DEPTH 

SURFACE ELEVATION: m WATER LEVEL: 

LOG BY: um 

SKETCH MAP 

NOTES: . 

+ 

* ‘AS.1.M. msm ‘7 
S’HEET m&z OF 2 

A-34 



DRILLING LOG 

WELL NUMBER: IO-2 OWNER.Ihjpbk;rA f=dr 

ADDRESS: fnkk hk 

TOTAL DEPTH 

SURFACE ELEVATION: 11 I* 35 
I 

WATER LEVEL: 

DRILLING 
COMPANY: TF Ffi +k 

DRILLING 
METHOD-,&.:;:LD: f l,s/& 

DRILLER: U-L HELPER: eA 

LOG BY: 

- A.S.T.M. D1586 SHEET 1 OF b -- 

A-35 



. 

‘DRILLING LOG 

WELL NUMBER: i r) - 2 

LOCATION: h&U-4 

OWNER. tiPN;rA FCL+ 
ADDRESS: 6 1 5 u&d+- 

r&J sfxcw 

TOTAL DEPTH 22 ’ 
I 

1 
SURFACE ELEVA?lON:% WATER LEVEL: 12 ’ 

DRILLING 
COMPANY: 3. E . %i +k :%!i!? :;LEED: &&& tc % 

DRILLER: \*IL HELPER: 

LOG BY: ,hE’e 

I 
SKETCH MAP 

(COLOR, TEXTURE, STRUCTURES 

l A.S.T.M. D1586 

A-36 



DRILLING LOG 

WELL NUMBER. IO-3 

TOTAL DEPTH 
I 

SURFACE ELEVATION: /IO * 9 0 WATER LEVEL: IS 

DRILLING . 
COMPANY: F Frd-t? 
DRILLER: .Ju/l 

:%k!ii: *A :kFED:,&& 

HELPER: ,A 

LOG BY: AfR 

SKETCH MAP 

JOTES: 

A-37 



2s 
P 

. DRILLING LOG /61(nc*uI. 

TOTAL DEPTH 25; 

SURFACE ELEVATION: Ilo* 9 v ’ WATER LEVEL: 15 

DRILLING . DRILLING 
COMPANY: .f r . t=dt+ METHOD. 

DRILLER: .L HELPER: R= 

LOG BY: ,-uR 

r 

NOTES: 

DESCRIPTION I SOIL CLASSIFICATION 

(COLOR. TEXTURE. STRUCTURES) 

SHEET rL OF ,L, 

A-38 



DRILLING LOG 

SKETCH MAP 

o- 

5-- 

ill -- 

L5-- 

IO- 

99.0 7 
I 

SURFACE ELEVATION: ToTAL ,,,,+F-- WATER LEVEL: - 

DRILLING * 
COMPANY: FiJ -fk 

DRILLER: w 1 

LOG BY: ,A 

_. - 

- - 

L 1mTq 
- AS.T.M. D1586 

SilEET 
A-39 

x OF z 

DESCRIPTION I SOIL CLASSIFICATION 

(COLOR, TEXTURE, STRUCTURES) 



DRILLING LOG 

WELL NUMBER: 11-l OWNER: /F 

TOTAL DEPTH 

SURFACE ELEVATION: 9?*O 7 ’ WATER LEVEL: 
. 

c 

SKETCH MAP 

LOG BY: ,A 

A-ho 
SHEET2 OF 



DRILLING LOG 

WELL NUMBER: ,//- 3 OWNER: kjSN <fl Ed 81 k’ _ 

ADDRESS: &bb t-bhd 

/hAi! 59 iI/ 

TOTAL DEPTH rb a 

’ SURFACE 7 WATER LEVEL: 

19; 

SKETCH MAP 

. DRILLER: 

LOG BY: 

, , 
DESCRIPTION I SOIL CLASSIFICATION DESCRIPTION I SOIL CLASSIFICATION 

(COLOR, TEXTURE. STRUCTURES) (COLOR, TEXTURE. STRUCTURES) 



DRILLING LOG 

WELL NUMBER: /I- 2 

) LyCAT;lO;: &!&km - =E 

OWNER: i,j?@c 7% f (is, lp 

ADDRESS: f~E.i * ft 
‘. ip/ y, 

m 4 d*f oJ-An?aJPrQ ?.l-&dW 
I \I 

TOTAL DEPTH 

WATER LEVEL: 

DRILLER: 

LOG BY: Au? 

SKETCH MAP 

UOTES: 



DRILLING LOG 
I SKETCH MAP 

WELLfJUMBER: // - 3 ‘ 

, LqCATlON:@-%;<fl - f?AF/ (- 
JldfWf / r.i’il0.m 

ADDRESS: p= +.&b& .a 
j-, , ‘3, -i ,, J( .f’\UV 

I *,?c:.J & -99 TOTAL DEPTH 27’ ’ 
iJ 

SURFACE ELEVATION: 4 8.37’ , 
WATER LEVEL: 

DRILLING 
COMPANY: sc hi+ 

DRILLER: id!- 

LOG BY: ,L I 

DESCRIPTION I SOIL CLASSIFICATION 

(COLOR, TEXTURE, STRUCTURES) 
o 

I I II 



DRILLING LOG 

LOG BY: P-t53 

A-44 



DRILLING LOG 

OWNER. w PN%/f !=Af k 

TOTAL DEPTH 

SURFACE ELEVATION: WATER LEVEL: 

DRILLING a 
COMPANY: .P F Frdk %~!!~~-DRILLEQ 
DRILLER: A HELPER: ,> 

LOG BY: ,L, 

o- 

5- 

IO- 

- -- 
5- 

20- 

SKETCH MAP 

.- . . . 

-. 
‘JOTES: 

- &S.T:M. Dl% _-. 



zs- 

DRILLING LOG 

. WELL NUMBER: /9-l OWNER. v I- 

ADDRESS: c-0 i+< hlff .1( 

TOTAL DEPTH 

SURFACE ELEVATION: f 27x WATER LEVEL: 

DRILLING 
COMPANY: .T F . k-tk ii:;! 
DRILLER: r- HELPER: 

LOGBY: AFR 

JOTES: 

I 

. i 

I1 I .” 
SHEET 2 OF .x 

A746 



I. 

I 
I_. 

j I 
, 

I’-.- 
* : 

/ -- 
’ ,. 
! :. 

Y 
r ‘. 

i 

i 

i -- 

I_ 

/ -“A 

/ 

1. - 

f Y 
: 

.c 

- 

5- 

lo - 

DRILLtNG LOG 

OWNER, Eckrle WPMSTh 

ADDRESS: c-0 1-k tk1.l: 

TOTAL DEPTH 2s ’ 

S&FACE ELEVATlON: WATER LEVEL: 12 ’ 

DRILLING 
COMPANY: ,T t= Fr\+k iE”$: %h ::lE~p I h 7h3 
DRILLER: . w 1 HELPER: Rr 

LOG BY: ,L 

SKETCH MAP 

rlOTES: 

A-47 



DRILLING LOG 

TOTAL DEPTH 

SURFACE ELEVATION:/2 WATER LEVEL: ’ 2’ 

DRILLING . DRILLING 
COMPANY: .T F Frdk METHOD: ,~,DRILLED: 

DRILLER: ,L HELPER: 

LOG BY: .A.=. 

SKETCH MAP 

. 
NOTES: 

2s 

. 

* 

1.2 

f”“‘\ 

l ASTM. Olsm 

A-48 
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r 
- ..- 

-;. ,- 

f, 

-. . 
< 

,.-- __. 
I 

j L 

I’ 
j 

I 

i. . 

i‘ 

DRILLING LOG 

OWNER, WPM EAf it? ST/+ 

TOTAL DEPTH 24’ 

WATER LEVEL: 1 4 ’ 

DRILLING . DRILLING 
COMPANY: .TF %-it.+ METHOD- t+% :;FED 

DRILLER: v-l_ HELPER: .-&&iff 

LOG BY: .b 

SKETCH MAP 

1 
..---. -. :xsawk Dlsm 

SHEETJO 2 * 

A-49 



SKETCH MAP 

DRILLING LOG 

OWNER. w P NSTh FA rk 

TOTAL DEPTH 

SURFACE ELEVATION: WATER LEVEL: 

DRILLING . 
COMPANY: .f F Frdk ~&!?&,~~~D:&& s 

DRILLER: u/ j - HELPER: - ‘NoTES: 

LOG BY: .L 

COLOR TEXTURE. STRUCTURES 

. - A.S.T.M. Dlsm - SHEEi z OF ,A 

A-50. 



DRILLING LOG. 

WELL NUMBER: 26-i OWNER. b&i/57% Ffin I@ 

ADDRESS: 61-b - 

TOTAL DEPTH 2 9 ’ ’ 

SURFACE ELEVATION: I4 y-f? 
1 

WATER LEVEL: 
I 

o- 

5-y 

lo -- 

. 

/I-. 

LOG BY: &c?% 

A-51 



DRILLING LOG 

OWNER: hff%-i+ til/ 

ADDRESS: (n 

TOTAL DEPTH 

SURFACE ELEVATION: 14 Ye fs 
I 

WATER LEVEL: 9 ’ 

DRILLING 
. COMPANY: ,= F;t++~ 

DRlLLlNG 
METHOD.&:%ED :A&6 

DRILLER: ,A- HELPER: a-r 

2+- 

LOG BY: A 

\1 
&.. 

I I -4 
I 1 

. * &TM. 01586 SHEETS),OFZ;c 

A-52 
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/ 

I. .._ 

I 

r-- 

I 

, 

‘ -.: 
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‘. 

i . . 

. I 

i 

E”” 

l-_ 

_ 

I.“. 
L 

I 

i 

-_ 

4 

DRILLING LOG 

WELL NUMBER: 26 -2. OWNER: t3phlA%$ ‘F&e!4 

ADDRESS: CDI-tc u& 

TOTAL DEPTH 

SURFACE ELEVATION: 149.64 ’ WATER LEVEL: 

DRILLING DRILLING 
COMPANY: .= &l-k METHOD. 

DRILLER:.- HELPER: p-r 

LOG BY: ,A. 

SHEETIOF&,- ’ 

A-53 



DRILLING LOG 

WELL NUMBER: OWNER. ti?hfs* b I& 

ADDRESS: cnl-k 
lk) Tf-srQu 

TOTAL DEPTH 77 ’ 

SURFACE ELEVATION: 1 47e 64 
I 

WATER LEVEL: 

DRILLING 
COMPANY: .w % ttr :%i%E+~ 

DRILLER: - 

LOG BY: &Ec_a 

SKETCH. MAP 

NOTES: 



SKETCH MAP . 

DRILLING LOG 
‘. 

I 

WELL NUMBER: 26 - 3 OWNER. IniPN%h &t/h- 

ADDRESS: & 1 k dd 

TOTAL DEPTH Zt ’ 

SURFACE ELEVATION: 1.9 ’ 48 ’ WATER LEVEL: 

DRILLING 
COMPANY: v i=!rlsk 

DRILLER: ._\I)L 

DESCRIPTION I SOIL CLASSIFICATION 

(COLOR, TEXTURE. STRUCTURES) 

$--l~[bii’ bmmi~h &/a~ fidy,&) &,I/~ 

ASTM. DlW6 c SHEET J OF 2 

A-55 



DklLLlNG LOG 

WELL NUMBER. z/1 - 3 
LOCATION: (-@a * 

am+ Arta.- 

Gpt TOTAL DEPTH 

SURFACE ELEVATION: 1 si3 a 4 p ’ WATER LEVEL: 

SKETCH MAP 

DRILLING 
COMPANY: x -1 +k 

DRILLER: i&e--- 

.“:fiij,~:i?~: h&b 

HELPER: 

LOG BY: ,A 
t 

* A.S.1 M. 01586 SHEET2 OFL 

-A-56 
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WELL CONSTRUCTION SUMMARIES 
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-... -___-- 
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L Well z- I 

Well Construction Summary 

Locat& or Coords: Eob Aa/lcp 
4 Elevation: Ground Level 

4 
Top of Casing 102, -56 

Mling Swnyary: 

rotal Depth 

brehole Diameter 

Zonsttuction Time Log: 

Start Finish 
Task 

Tin372 

c!Es 

Date 

dF& 
21 

0 

Time Da%e 

2lZP 
JSf?l 

I* 

Xlling: 
tl5A . 

IIoC’g,+ 

ieophys. Logging 
Zasing: 

?lter Placement: 
2ementing: 

3eveFpment: 

3ther: 

Well Design: 

I bnq 

hsis: Geologic Log-& Geophysical Log- 
Zasing String(s): C = Casing S = Screen 
9’- &+2’ A 

- -e 

Zasing: cl.-&.5 

Screen: Sl 4" rc+l 4 pvt /OH- 
s2 

Comments: 

Centralizers 

Filter Material ua. 7. 6kJII 

i . 



. 
Well 2- 2. 

Well - Construction Summary 

b&ion or koords: Eob %e Elevation: Ground Level . 

Top of Casing 95. 9B 
/ 

r 

Drilling Summary: Zonstruction rime Log: 

start Total Depth 

Borehole Diameter 

Finish 
Task 

Date 

2kV 

If 

Time 

J4fS 

Date Time 

LWS 
j4rs 

killing: . 

seophys. Logging 

Filter Placement: 

Zementing: 

Development: 

Other: 

81 

a 

II 

3L% 

. 
Surface Casing 6” S-I-4 I KklW 

Well Design: 

Basis: Geologic Log- Geophysical Log- 
Casing String(s): C=Casing S=Screen 

3’-&&2xL 2L-.C’,*FL 

- -- -- 
- -- Well Development: 

a.# avuuc ridi IrF 
fAl&l &s&* tic 

cc n-F -Fine<, 

-- 

m -- 

- -- 

- -- 
Casing: c I a Ii 

-. -- 

c2 4 

Screen: Sl 4” CCH 40 WL 
IO surr 

Zomments: 

Filter Material& 7- 0% ak Gd . . 
. 

i , 
, c 

B-2 



-3VelI 2 o 3 

Vifell Construction Summary 

Locatiori or Chords: .e Elevation: Ground’ Level 

Top of Casing 87.87 I- 

Construction.Time Log,: Drilling Summary: 
I 

Total Depth 

Borehole, Diameter 
s s 

. 
Driller -3. f?. G\ Sk 

Finish Start 

Date Time 
2zlzr 

lf?.hw 

Task 

Drilling: 

%ophys. Logging 

Filter Placement: 

Zementing: 

Development- 

Other: : 

Date Time 

Drilling Fluid V- 

Surface Casing b it Sk I 
8 

LodLl M- 

Well Design: 

Basis: Geologic Log-& Geophysical Log- 

Well Development: 
'Pw*tpcA ~2 aver+ ra*b . . 
12 c4am un=h I rlrqrlly ,-Get 

_ .._ 

Ob‘%hfe. 

Screen: S1 4’ *ct 4n WC- 
_..._ -, .._ SLbT 

Comments: 

Centralizers 

- ---. _ --._- _ 
Filter Material & 

. 
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Well Z-4 

Well Construction Summary 

Elevation: Ground Level 
f---y 

Location or Chords: &ob ?fzifw. 

Top of Casing 9&06 J 

Construction Time Log: Billing Summary: 
t 

Total Depth 

krehole Diameter . 
. 

Xller T.E. Fdk 

Start Finish 

Date Time I Date 

th, 

0 

Task 

Drilling: 

I+* . 
lea- a+ 

-- l %ophys.Logging 
CaSino: 

-- 
3.&m 

Drilling Fluid Wdlkr 
-- 
“&a 
“/Ids- 
s!a&Ls& 

Filter Placement: 

Cementing: 

Devebpment: 

Other: 

Well Design: 

Basis: Geologic Log-%.- Geophysical Log-.- 
Casing String(s): C =Casing S =Screen 

3’-&z’C11A!L-ALaL 
4’-met -/---’ -- 

-- 

Well Development : 

- 

Screen: Sl 

Comments: 
s2 

Centralizers 

Filter Material& ? 0-d 
IQ’-2.5’ . 

Cement -3 
. . 
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a Well 3- I 

Well Construction Summary 

Location or Girds: bfl // SW& - 

I!!# & fs h&P 

Elevation: Ground Level 

Top of Casing // 7.0 T ’ 

Finish 

Date Time 

llidvvLDs0 
“UQQ 
-I_ 

I -- 

-I- 

-- 
-- 

-- 

-- 
-- 

:onstruction Time Log: 

Start 

hilling Summary: 

rotal Depth 

tirehole Diameter 
Task 

killing: 

‘eophys. Logging 
&sing: 

:il!er Placement: 

Zementing: 

Ievebpment: 

Ither: 

Date Time 

Surface Casing b w s+td I a&ng 

Well Design: 

bsis: Geologic Log -& Geophysical Log- 
Zasing String(s) : C = Casing 

3’-&f&+7. /., 
3 - ,,,,: cz 

S = Scree: 
x-s_9 

- -- 

v -- 

w -- 

-- 

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

screen: S1 i+ 4OWf 
IO’ Cl OT : 

Zomments: 

3entralizers 

Filter Material 

. 
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2 Well 3-2. 

Well Construction Summary 

Location or Coords: Elevation: Ground Level 

Top of Casing 126.00’ 

Construction Time Log: 

I Start Finish 

Irilling Summary: 
8 

rotal Depth 
brehole Diameter Date 

I 
Time 

Task 

Irilling: 
Date 

/4b!h?h 
‘I 

Time 

!mL 

f/G/pLrn 
nltE?Q 
-- 
-- &ophys.Logging: - 

Zasing: 
3h5ialI 4v tl 

A- 

Ii20 ff I 
irilling Fluidu 

‘ilter Placement: * 
n Zementing: ._ 

Development: . && 

3ther: 

Mace Casing 49 1 Lo&m. 

Well Design: 

3asis: Geologic Logx Geophysical Log- 
23aFg String(s): F=C 
--Aks28 

1g q=Screen - 

x-lels 
-- ,cr - &i&e= -- 

-- 
-- -- 

Well Development: 
d 

. 
S sm+&i. tied- 

c\a8 +n iv ImIPA . 

W 

Screen: Sl #I- 40-m/c 
IO SLaT 

. 
Zomments: 

Centralizers 

Filter Material #a l 2. o#fll&!&& 
. 



-Well 3-3 

Well Construction Summary 

Locatloq’ or Chords: Elevation: Ground Level 

Drilling Summary: 
I 

Total Depth 

Borehole Diameter 

Drilling Fluid ,MkFl,rW 

Surtace Casing L” *XC/ f-.0&~ 

Well Design: 

Basis: Geologic Logx Geophysical Log- 

-- 
i 

e -m- -- 

w -m- -- 

- --- -v 

- _ 
- --- v- 

v --- -- 

- --- -w 

Screen: Sl 4 * SL+k 4-O PVC 

Centralizers 

. 

c 

3 B-7 

/z.5- 53 
I 

Top of Casing . 

Construction Time Log: 
Finish 

Task 
Date Time Date 

jeophys.bgging: - 

=ilter Placement: 

Zementing: 

Development: 

3ther: 

-- v-1 

Well Development : 
nfmnl h%- 
r 

Time 

m 

. I. 

Comments: 



Well .4-l. 
Well Construction Summary 

Elevation: Ground Level 

Top of Casing 

f---x, 

/73.0&Y 
Construction Time Log: 

Stat-l 

hjlling Summary: 

rotal Depth 
tirehole Diameter 

. 

>riller T- E Friitt 

. Finish 
Task 

Date Time Date Time’ 

Jsx 

UZQQ 

Ming: 

;eophys. Logging 

c 

Ming -Fluid - 

Filter Placement: 

Zementing: 

Development: 

3ther: 

Well Design: 

hsis: Geologic Log-& Geophysical Log- 
Zasing String(s): .C =Casina S = Screen 

. 
- 7- 

- -- 
- .-- 
- -- 

A 
-&)q, Zasing: cl- - 

Well Development: 

Comments: 

Centralizers 

Filter Material \ 

I 
1 

. . 
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Well 4-2 
Well Construction Summary 

Locat& or Chords: &&/I tic+ 

vi9 r/n 

Elevation: Ground Level 

Top of Casing 152. ,361 

Construction Time Log: Drilling Summary: 
t 

Total Depth 

Borehole Diameter 

. 
Driller T-F- Fmtk 

Finish 
Task 

Drillino: 
Date Time Date Tin% 

$%ir . 
Geophys. Logging 

Casing: 

Drilling Fluid 

Surface CasingL”iLaCeinq 

Well Design: 

Fil!er Placement: 

Cementing: 

Development: 

Other: Basis: Geologic Log& Geophysical Log’ 
Casing String(s): C =Casino S = Screen 

- 2/, - 63L 

-- 

Well Development : -- 
m -- -- 
- -- -- 

--- - --. 
Casing: CrJ>+ ‘cd *-- - 

Screen: St 4” St ti 40 +\/c 
IO 5-o-r 

Comments: 

Centralizers 
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Well ,4 -3 
Well Construction Summary 

. !/“---l 
LDcatbn or Coords: Elevation: Ground Level 

Top of Casing 
* I 

lLL7 l 4-o 

-~ 
killing Summary: 

‘otal Depth 
brehole Diameter 

killer 

Nell Design: 

3asis: Geologic Log -2L Geophysical Log- 

ksi!g String(s): .C =Casing !$ = Screer) 
25 -1ozi 

Zasing: c~loS+tt[. 

Filter Material u 

Construction Time Log: 

I start 
Task 

Date 

I kophys. Logging: - 

Zasing: 
Q&d 4’ n 

‘PVC 

3jer Placement: 

Zementing: 

3evebpmenJ: 

3ther: 

Time 

IO15 

-- 

Finish 

Date 

a 

r 

W&II Development : 

Comments: 



_.. - 

Well& 

Well Construction Summary 

hatbri or Coords: /irul 4 

- A /IfIN &fidfS 
Elevation: Ground Level 

Top of Casing /of. 7 7 ’ 

Drilling Summary: Construction Time Log: 

Stat-l Total Depth 29 
# 

Borehole Diameter 

Finish 
Task 

Oate Time 

&b 
l5fJuie 

Time 
3rilling: 

Driller 1 E. Fr i -+k 

hophys. Logging 
king: 
=&&)j4ll#( 

Drilling Fluid 

Surface Casing b u +kA 1 
. 

ofkr n-q 
Well Design: 

Filter Placement: 

Zementing: 

Development? . 

3ther: I ! Basis: Geologic Log.-& Geophysical Log- 
Casing String(s): C =Casing S =Screen 

AK-at2’c, 2.519/A 

Well DeveloDment : 

-i 
king: ci.&Z Y 

Screen: St 4 ~Ckt 4-n ‘pw, 
Ib* 

Zomments: 

Centralizers 

Filter Material Dk.‘.a 
79’m 17 I 

Cement 6 : I fiY?%&u5Wtl+ 
. . 

Other 



Well .5 -7 

Well Construction Summary _ 

kxatbn or kords: Elevation: Ground Level 
T---Y 

Top of Casing u3.94 ’ 

Construction Time Log: 

start 1 Finish 
Task 

-4 

Date Time 
I 

Date 
Drilling: 

Geophys. Logging 
Casina: 

Filter Placement: 

Cementing: 

Devebpment: 

Other: 

t 

Mm 
-- l -- 

4 4Eti2Q” f6sL 
Y JUG” Q 

-- 

-- 
-- ,’ 

Well Development; 

Comments: 

Drilling Summary: 
I 

Total Depth 

Borehole Diameter 

. 
Driller &T- E - fr\ *.S 

Rig Mobi I h;lI B-6\ 

Well Design: 

Basis: Geologic Log x. Geophysical LDb 
Casing String(s): C = Casing S = Screen 

70’ - 13’ 5 

Casing: 

c2 4’.5ctl 46 -Pi!/- 

Screen: Sl 4’ SLH 40 PrlC 

Centralizers 

B-12 



Well5’3 

Well Condruction Summary 

Location or Ccords: Idn d&/j h& Elevation: Ground Level 

- 

\/ 

L .d 

Top of Casing 109. 78 

Drilling Summary: Construction Time Log: 

I start Total Depth 
Borehole Diameter 

Finish 
Task 

Date Time 

Seophys. Logging: - 
Casing: 

Filter Placement: 

Cementing: 

Development: 

Surface Casing 6 ” +k \ 
. 

Lafk!hln+ 
- 

Well Design: 

Basis: Geologic Log-,% Geophysical Log- Other: 
Casing String(s): C =Casing S = Screen 

42i,--!zLsL 

-- 

-- 
-- 
-- 
-- 
-- 
-- . . ._ 

- -- 

& -v 

- -m 

m -- 

Well Devdopment : 

Comments: 

Centralizers 

Filter Material.& . 2 m&N.& ,u 
rd. I 

* 
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Well <5-4 
Well Construction Summary 

F-l * 
LDcatbn or Ccords: /afldA 11 ‘Elevation: Ground Level 

I$ Lhu Ewfkdc5 

Drilling Summary: 
I 

Total Depth 5 
Borehole Diameter 

Driller 5. F T=ri +k 

Rig Tub. mm&~ 

Drilling Fluid 

Surface Casing 

Well Design: 

Basis: Geologic Log)( Geophysical Log- 
Casing String(s): C =Casing S = Screen 

Top of Casing /OS, 65’ 

Construction Time Log: 

Start Finish 
Task 

Time Date’ 

2lJ3 
/9?G 

0 

Time 
Irilling: 
tispz 

L 

%ophys.Logging 
Zasing: 
w pJy// tr lozh R 

Filter Placement: 

Zementing: 

Development: 

3ther: 

II 
I# 

- -- 

- -A 

m -v 

- -- 

m -- 

- -- 
. . 

-- -- 
-- 
-- 
-- 
-- . . . . 

Well Development i 

Screen: Sl 4 ’ SLtf 40 PVC 
IO sl9n-r 

Comments: 

Centralizers 

.’ 

Filter Material IlO. 2 om 

: 
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Well - 7 - I 

well Construction Summary 

Location 0; Coords: Elevation: Ground Level 

Top of Casing 

Construction Time Log: 

I Start 

Diillitig Summary: 

Total Depth 39’ 

Borehole Diameter 

Finish 

Date 

* 
u 

Tirrie - 

-- 
kphys.Logging: - - 

I-I- -- 
Filter Placement: ’ C?.4Q 
Cementing: L us 
Development: 3rk!&b 69/s” 

Other: 

Well Design: 

Basis: Geologic Log x Geophysical Log- 
Casjng String(s): C = Casina S = Screen 

Screen: St 4 ‘I </,H 4fl 3lfL Jo SLOT 
Comments: 

Filter Material -JO.-?- bffu 
*- I 

Cement L : 1 -EWlaa?d hrnnP& . . 



Well T-2- - 

Well Construction Summary 

Elevation: Ground Level 

Top of Casing . i/y* 6f 
I 

Location or Coords: 

1 hilling Summary: Zonstruction Time Log: 

start 1 Finish 
Total Depth 19’ 

brehole Diameter 
Task 

Time 
I 

Date Date 

ti 
Y 

Time 
killing: 

SA- 

cbkakt- 
-- 
-- %ophys.Logging. 

Filler Placement: 

3ementing: 

Development: 

Dther: 

v . 
Mface Casing / Lo&m 

/ 
Well Design: 

3asis: Geologic Log ac Geophysical Log- 
i 

Zasing String(s): C = Casing S = Screen 
t.S’-&&‘L 19 ‘- 4’ s -- 

-- 
-- 

Screen: St 4” cccl 4f, 31/c 
lb SLOT- 

Comments: 

Centralizers 



Well 7 -3 

Well Construction Summary 

Location or Coords: J!&l$&-ont Elevation: Ground Level 

Top of Casing /64,/S J 

Zonstruction Time Log: 

I start 

Drilling Summary: 

Total Depth 

Borehole Diameter 

Finish 
Task 

IrillinQ: 
Date Date Time Time- 

Driller 3. I=_. Ffij)s 

;eophys.Logging: - 

i?Izb!aC’ 
mt5 - 

Filter Placement: I 0 
Surface Casing t “5+4 I a&n& 

Zementing: 

Development: 
Well Design: 

Basis: Geologic Log- Geophysical Log- 

Casing String(s): C =Casing S = Screen 
3ther: 

+ -- 
-- 

Well Development : 

Screen: Sl 4* St+ 40 WC 
/d s&07- 

Comments: . 

1 

B-l7 



Well IO-1 

Well Construction Summary 
. 

Location or Coords: GrW m& Elevation: Ground Level 

Top of Casing // ?- 97 ’ 

Construction .Time Log: 

I Start 

hilling Summary: 

rotal Depth 

brehole Diameter 

Finish 

Date. Time 
I 

Time 

3eophys.Logging: - I 
Zasing: 

542aII 4y 
‘PVL 

Irilling Fluid wf?? 

Fil!er Placement: 

Zementing: 

Devebpment: 

Dther: 

Well Design: 

bsis: Geologic Log)( Geophysical Lo+ 
Zasing String(s): C=Casing S=Screen , 

3’-Bcl22s-lls,5 

Well Development: 

Screen: Sl 4 
II c4 40 -PVC- 

IO susr 
Comments: 

Filter f&tertil * 2 
23.s ’ - Sf 

v . 
l 



1 --well rD -2 

Well Construction Summary 

Location or Coords: .*XUI 

Il. ’ 

Elevation: Ground Level 

Top of Casing 

Construction lime Log: Drilling Summary: 
I 

Total Depth 

Borehole Diameter 

Sti3-l Finish 

Date Time- 

L4isb6u 
ZlL‘zkL 

Task 
Date Time 

E 

Drilling: 

Driller XE. Fr;i+s . 

-- 
-- Seophys. Logging: 

Casing: 4c 

Vf- 
-!I--Itl&eQ I -- I -I_ 
“S Filter Placement: 

Cementing: 

Development: _ 

Other: 

Well Design: 

Basis: Geologic Logx Geophysical Log- 
Casing String(s): C = Casing S = Screen 
x- 6U2L 

- -m 

-- 

d- 

-- 

-- 

-- 

Well Development :’ 

Screen: Sl 4 SCH 4n wt- 
fl 

. 

Comments: 

Centralizers 
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A Well I O-.3 

. . Well Construction Summary 

LDcatbn or &ords: ~rQ%B fld Elevation: Ground Level 
. 
I II Top of Casing 

hilling Summary: 

rotal Depth 
borehole Diameter 

. 
Iriiler 3-F. Fdk 

MOb’ 
. 

3ig 11 t-l II ‘g-61 
3it(s) F)n LlQUU+-m agfl: . 

nllrr Rt+ 
Irilling Fluid w&r 

Well Design: 

Zasing: Cl-. 734 

-- 
- * 

hsis: Geologic LogL Geophysi&l Log- 
2asinq String(s): C=Casing S,=Screen, 

25-AL-L 

h 

Screen: 51 4 ’ SfA 4 0 ‘PI/L 
IO SLOT 

Centralizers 

B-20 

Construction Time Log: 

Task 

Drilling: 
MA - . 

II!?2 ?3,+ 

ZeophysLogging 

Casing: 5 
Tn<-+a /I 4 

‘PVL 

Filjer Placement: 

Cementing: 

Devebpment: 

Other: 

Start Finish 

-- 
-- 

-- 
- -- 

Date 
I 

Time 

.I 

Well Development : 

Comments: 



Well !I @ 1 

Well Construction Summary 

elevation: Ground Level 

Top of Casing 99.07’ 

Drilling Summary: Construction ‘ime Log: 

start 
0 

Total Depth 

Borehole Diameter 
. 

Driller 

Finish 
Task 

Date 1 Tinie - Date 

I2860 

Time 
Drilling: 
H* 

Xollcr bit 

Zeophysbgging 

Filjer Placement: 

Zenienting: 

Development: 
3ther: 

Surface Casing.Cgf 
, 

LorJUf@ 

Well Design: 

Basis: Geologic Log& Geophysical Log- 

-- 
-- 

-- 

Casing: cl L”’ * 

-- * - -- k -- -- - -- -- *a-- -- 
Well Development : 

Screen: S14y 
IO SLDT 

s2 Comments: 

Centralizers 
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Well II-2 
Well Construction Summarv 

Elevation: Ground Level 

Top of Casing !O 0. ?7 ’ 

Construction Time Log: 

Start 

3rilling Summary: 
I 

Total Depth 

brehole Diameter 

. 
Iriller c. f frl+)s 

Finish 
Task 

Time Date 

/2h8 
L2?B!s 

c 

Date 

12//b 

Time 
Drilling: 

3eophys.Logging 

K 

Drilling Fluid; 

I 
I 

3h5b 

. 
Surface Casing p JY~+=t?&J -n&q Filter Placement: 

Cementing: 

Development: 

Other: 

Well Design.: 

3asis: Geobgic Logx Geophysical Log- 

Zasing String(s): C = Casing S = Screen 

2’-La3L IB’-,3*_5 
-- 

- -h A -- 
-- 
-- 
-- 
-- 

L- 

-- 

Well Development : 

c2 4y fQ!A 4D -wf* 

Screen: Sl 4’ SC-H 40 WC 
Slsr IO 

Comments: 

Centralizers 
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,c- .. 

. 

Tr-- 

.! 

__‘. - 
! 

i :* 

1 

, 

Drilling Summary: 
8 

Total Depth 

Sorehole Diameter 

* 4Uell~ 

Well Coristruction Summary 

Locatbn oi Chords: (nfIka..d Elevation: Ground Level . 
OrAnano Tk?eQ Arrk Top of Casing 98.37 ’ 

_ 

t Zonstruction.Time Log: ri 

Start Finish 
Task 

Date Time Date Time- 
Irilling: 

.  

b 

% 
mQ 

. Y /r 
. LB& /&00 

. 
C Wphys. Logging 
( 

1 /z/r9 
s OBQ- 

. 

Surface Casing 1/; ’ _C-&lldrplna 

Well Design: 

Basis: Geologic Log.bc Geophysical Log-, 
Ca+.;ng String(s): F=Casing s=Scree3 

--Ae3Jz+uL-s--% 

- -m 

-.-m 

- -- 

m -- 
-. -- 

-. -- 

I ‘ilter Placement’ # i 79.33 I _. 

( >ementing: 

I Development: 3ik.i . iii% P 
( 3ther: 

. 
-1 

-- . 
-- 

-- -- 
I 

.-- 1 Well Development : 
-- 

.- 
-- 

- cm- 

-f&I” __ Casing: cl G ” 5 j 

Screen: S1 

i Zomments: 

Centralizers 

FiiK Mete&i ;4t_Z’d 

. 
B-23 _- 
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a Well 19-r 

Well Construction Summary 

Elevation: Ground Level 
F--y 

I 
Top of Casing 121 75 

1 Construction Time Log: hilling Summary: 

rotal Depth 
brehoie Diameter 

Start Finish 
Task I 

Time Date Date 

d& 
Y 

Time 
killing: 

>riller 3. I=- ~%‘I44 

3kphys. Logging 
Zasing: 3itIs) cb 

Iriiling Fluid 1 

Filter Placement: 

Zementing: 

Development: 

Dther: 

H 

surface Casing L7 ‘I 

Well Design: 

3asis: Geologic LogL Geophysical Log- 
Zasino String(s): C =Casing S = Screen‘ 

:I -- 

Well Development i 
wAA/ r& A I d 

-- 
Sasing: c11;5 zd. 

Screen: Sl 4 a SC-H- 4 0 PVC 

Comments: 

Centralizers 

Filter Materiali 
aW GS 
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Well r9-1 

Well Construction Summary . 

Elevation: Ground Level 

Top of Casing /20 + 51 ’ 

Construction Time Log: 

Start Finish 
Task 

Date Time Date Time- 
Irilling: 

f$&g- &hi 0900 f&h 
Jr iz!E 

ieophys.Logging 

II -- 

Yjer Placement: 0 

Iementing: 8 

Ievebpment: ti 

3ther: 

Well Development: 

Comments: 

Drilling Summary: 

Total Depth 
# 

Ebrehole Diameter 

Ming Fluid 

3Aace Casing A * S+Pfl. 

Well Design: 

3asis: Geologic Log x Geophysical Log- 
Zasing String(s): C =Casing S = Screen 

_21-Asfa.L zl-9’2 
y-45+2’ C& - -- 

- -L- -- 
- 

i - P-P -- P --- -- l - -A- -- 
Casing: cx.AS*d _ 

Screen: Sl 4* S/31 4ilLWL 
In srJ3-r 

Centralizers 

Filter Material 2~ 
bIAJ 

I . 
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Well 19-3 
Well Construction Summaiy 

,T---l i 

Location or Coords: Elevation: Ground Level 

I22 47 # 
Top of Casing l 

Construction Time Log: Drilling Summary: 

Total Depth 24’ 

3orehoie Diameter - 

I Start Finish 
Task 

I I Date Time Time Date 

. 
3riller 3.E. F&l-~ 

-- 
%ophys.Logging: - - l I 

Filter Placement: 

Cementing: 

Development: 

Other: 

?&ace Casing L 

Well Design: 

Basis: Geologic LogL Geophysical Log- 
Ssing String(s): C = Casina S = Screen 

Well Development : 

Screen: Sl 4 .SC+l 40 “PVt 
f Comments: 

Centralizers 

Filter Material 
l 
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Well g.64 

Well Construction Summary 

LDcatbn dr Coords: 

iHffA 
Elevation: Ground Level b 

Top of Casing Mp.89 

Construction lime Log: Drilling Summary: 

Total Depth 
241 

Borehole Diameter 

start 1 Finish 
Task I 

Time 
I Date 

-I--- 
--I- 

-4 

It 

-- l -- I 

Date 

J&b 

u 

v 

Time- 
Drilling: 

A 
3 e IfcrBiS 

Geophys. Logging 
Casing: 
rm<-ta~~ 4” 

- 

Filter Placement: 

Cementing: 

Devebpment: 

Other: 

Drilling Fluid 

Surface Casing L” S+C&f Lo&i n9 
Well Design: 

Basis: Geologic Log L Geophysical Log- 

-- 

-- 
-- 
-- 
-- 

l --- 
Well Development : 

Screen: Sl 4 Su) 40 ?VL 
lo* 

Comments: 

Centralizers 

s 

Cement 
. . 



WellP26-2- ’ 

Well Construction Summary 
r”\ .- i 

Elevation: Ground Level 

Top of Casing /9?. 6 9 * 

Construction Time Log: Drilling Summary: 
I 

Total Depth 
Borehole Diameter 

start 1 Finish 
Task 

Time 
I 

Date 

. . 

* 

“-7 

Time 

r2rS 
/ 310 

/3#5 

Date 

fh 
AZ 

Jr 

* 

Drilling: 
f/Z, . 

Iriller 3. F: - 6 14% 
I 

. 
Rig abd -‘Drill -B-&f 
Bit(s) h II~uJ Gem Au?-: 

alirr m+ 

id\Ja+;r 

, 
Surface Casing- 

Seophys. Logging: 
Casing: 

&II 4” 
-m/L 

-- 

-i 

a 

fszQ” 

he 

u 

i&i 

Fil!er Placement: 
Cementing: 

Development: 

Other: 

Well Design: 

Basis: Geologic Logz _ Geophysical Log- 

s~~Sc+~n 5 -- 
I -- 

-- 
-- 
--- 

- -v 

- -m 

m -- 

.- 
- -- 

- -m 

- -- 
. . . - 

Casing: cl /, ” S++u.I 

Well Development : 

Screen: Sl 
4* <f *- VI 
10 SLcr 

Eomments: 
52 

Centralizers 

-. - 
Cement 1:1 
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Well- 

Well Construction Summary 

Location dr Coords: Insi JC> 3s’ 

b)bShovt lW??%ldo. &%-I 
Elevation: Ground Level ~_ 

Top of Casing 150. e0 ’ 

Construction Time Log: 

I Start 

Drilling Summary: 

Total Depth 

Borehole Diameter 

Driller J. E. Ffi B-5 

Finish 
Task 

Date 
Drilling: 

Rsahbf 
* 

Time Date Time- 

I 
* 

: - 
: %ophys.LDgging: - I 

. . 
Rig oh, I 7)r I II A-61 

Bit(s) /-h~IlDa %tm . 
olIPr %I+ 

Drilling Fluid \h)lGkt 

u 
i- 

Filter Placement: &,& 

Fementing: ,-. 

Development: 

Other: 

Surface Casing b” ~494 

Well Design: 
I. -, 

, 

Basis: Geologic Log.% Geophysical Log- 
S = Screen 

2&l- ks2’. -- 

- -- 

- -- 

m -- 

- -- 

m -- 

v -- 

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

, .- Well Development : 

Casing: CjI; 2 

i .: Screen: Sl 4 934 43 3 C 
lL?z-L Comments: i --: 

i. 

Centralizers 
! . 

Filter Material R.‘b,. 2 &da& .s nd 
22 -5 J b&bd 65 

Cement 6: 1 ‘pwtknd p*& : 

. . *’ 

B-29 



.L . . 

I’ 
I 

,r’ , 

i 

i.. 

, 

APPENDIX C 

CHAIN-OF-CUSTODY DOCUMENTATION 

0650B 



3.l~ SAMPLES 
FUR EACH 
BARAMTER 

SAMPLE BOTTLE REQUEST & PREPARATION FORM 

DATE OF REQUESTy{F;Lb - 

)Q+& LI-y-oq -01 

REQUESTED BY: SHIP BOTTLES TO: 
. 

R.F.W. TO DO ANALYSIS: 

SAWLING b HANDLING PLAJ'i PREPARED: 

PRICE QUOTED: 
NATRIX: 

BOTTLES YILL BE PICKiD UP BY: 

(TO BE COMPLETED WHEN BOTTLES PREPARED) 

METERS 
EC&JESTED 

BOTTLES PREPARED BY 
DATE 

IO. BOTTLES' 
'REF?ARED 
:OR THIS 
'ARAMETER 

OTTLE SIZE 
TYPE 

3RESERVATIVE 
ADbED 

Ui BOTTLES 
PREPARED 

PREPARED BOTTLES 



/77\* o”I-Ob : 

SMPLE WTTLE REQUEST 4 PUEPrrRArIOM FOea 
- 

REQUES7ED BY: --J&d& ,-PPS 

DATE OF REQUEST: 2=-&7 - g b 

SHIP BOfTLES TO: 

M?E $OTTLES NEEDED: 3 - I 4 - k c 
.*‘,s* ?J*. C. _ * ‘i. 

: 
COLTS NC-CL c-2‘ _- ,i#p/~WJ * 

CLIENT I.D.: 1 
R.F.Y. TO DO ANALYSIS: -! BOTTLES YILL BE PICKED UP BY: 

SAMPLIf16 1 CaANDL IWG PLAN PREPARED: v &ve EPPS .. 
PRICE QUOTED. l Y &/OObJ:,h A 

. 

NO. SAMPLES 
FDR EACH 
PARMETER 

lmgTERS 1 
:EQUESTED 

(TO BE COMPLETED YHEN BOTTLES PREPARED) 

Cpkm;LE! 

iOR tHIS 
PARAMTER 

40 
40 

so 

to 

3a 

ls3a34 

(ok 

bOllLE SIZE ’ 
I TYPE 

ATE BOTllES 
PREPARED 

,-\ ‘. 

. . 

* TTws3 a4- PREPARED BOTTLES RECEkDBBj BOTTLES PREPARED BY. . 

'. 

*. . 

c-2 
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1. 

-- 

_ 

1 

i.. - 

1 ’ 
. . ,... 

I c 

:. 
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. F 

: 

. 

: 

4r 

1 
177.r -03 -Q--z- 

MPLE ROTTLE REQUEST 8 PtiEPARAlIOCI FOrw 
- 

AsQUESTED BY: j&c tr --sPs SHIP BOTTLES TO: . . . __. 
WTE OF REQUEST: 2-21-g6 

WE WTTLES NEEDED: 3 - 1 6*c 
_ 

I 
CLIENT I.D.: CLX- #JJetlt 

R.F.Y. TO DO ANALYSIS: U. - BOTTLES MIit it PICKED UP By: -.-=- 

SAUPLIN6 L HANDLING PUW PREPARED: ‘DM& EW 

PIRICE @lOTED* 
*+ 

i ; 

(TO BE CDMPLETED UHEN BOTTLES PREPARED) 

10. BOTTLES 
PREPARED 
FOR THIS 
PARAMETER 

20 

a0 

20 
/ 

I<’ 

14 

2’2, 

14 

/t 

30TTLE SIZE 
L TYPE 

RESERVATIVE 
ADDED 

MTi BOTTLES 
PREPARED 

ND. SAMPLES 
FOR LACH 
PARAMETER 

‘ARA)?ETERS 
IEQUESTED 

BomES PREPARED BOTTLES RiCEIVED’BY: . ’ 
.Dm: . 

. 

c-3 s . * 



SHIP UOTTLES TO: 

DAiE OF REQUEST: t-2-7-F G 

DATE BOTTLES NEEDED: 3 H I + - 6 G 

CLIENT I.D.: (OLrs ace= 

R.F.Y. TO DO ARALYSI92 BOT'TLES YILL- BE PJCKED UP BY: - 

SAMPLIWG L HANDLING PLM PREPARED: v 

(TO BE COMPLETED WHEN BOTTLES PREPARED) 

No. SAHPLES 
FOR EACH 
PARNtnER 

lWUfETERS 
EQUESfED 

10. BOTTLES 
‘REPARED 
:OR THIS 
'ARMETER 

6 

q&-- 

11' 

‘RESERVAT IVE / 
ADDED 

IATE BOTTLES 
PREPARED 

. 

BOnLES PREPARED BY. 
DA;/& 

PREPARED BOTTLES RECEIVED BY: 
DAfE : 

C-4 ’ 



SAMPLE BDTYLE REQUEST t PREPARATION FORM 
- 

REQUESTED BY : - .- ~ .~ " 
DATE OF REQUEST: /a -//-&d ‘- 

DATE BOTTLES NEEDED: /d -‘3 &J- 

CLIENT I .D. : &) /h hk , d7 - hauy 

R!.F.W. TO DO ANALYSIS:. y 

WlPiIN6 & HANDLING PLAN PREPARED: 
BOTTLE= WKECKE~~Y: 

PRICE QUOTED: 9 
+ 

NO. SAMPLES PAM5TERS 
FOR' EACH REQUESTED 
PARAMETER 

PRESERVATIVE 
ADDED 

DATE BOTTLES 
PREPARED 

a 

.ES RECEIVED BY: ’ . DATE : 
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Date I 

Assidned to ’ Phone Project Number 

SPECIAL INSTRUCTIONS: ’ ’ ’ ‘: 
I :I..., ., 

1 I, I I 

Items/Reason Items/Reason 

RFW 16-23-001/A-2/85 1 , 
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WESTON ANALYTICS 
Colts Neck: VOA's, BNA's, Pest/PCBls 
RFWBN: 8607-451 
W.O. #: 1771-09-02 - 

1. The following qualifiers are used on the data summary: 

u - Indicates that the compound was analyzed for but not 
detected. The minimum detection limit for the sample (not 
the method detection limit) is reported with the U (e.g.I 
.lOU) . 

J- Indicates an estimated value. This flag is used either 
when estimating a concentration for tentatively identified 
compounds where a 1:l response is assumed or where the mass 
spectral data indicate the presence of a compound that meets 
the identification criteria but the result is less than the 
specified detection limit but greater than zero (e.g., 1OJ). 
If limit of detection 10 ug/l and a concentration of 3 ug/l 
is calculated, it is reported as 3J. 

BS - Indicates blank spike in which reagent grade water is 
spiked with the CLP matrix spiking solutions 'and carried 
through all the steps in -the method. 
reported. 

Spike recoveries' are 

BSD - Indicates blank spike duplicate. 

DE - Indicates that surrogate recoveries were not obtained 
because the extract had to be diluted for analysis. 

NA - Not applicable. 

DF - Dilution factor. 

NR- Not required. . 

2. Samples collected: 7/21-24/86 
VOA's analyzed: 7/26,28,31/86 
BNA's extracted: 7/28/86 
BNA's analyzed: 8/25,29/86 
Pest/PCB's extracted: 7/25/86 
Pest/PCB's analyzed: 8/01/86 0 

. . APPROVED BY LA /2&t /& 
Cart&r P. Nulton, Ph.D. 
Organic Section Manager 
WESTON Analytical Laboratories 



1. The following qualifiers are used on the data summary: 

u - Indicates that the compound was analyzed for but not 
detected. The minimum detection limit for the sample (not 
the method detection limit) is reported with the U (e.g., 
1OU). 

J- Indicates an estimated value. This flag is used either 
when estimating a concentration for tentatively identified 
compounds where a 1:l response is assumed or where the mass 
spectral data indicate the presence of a compound that meets 
the identification criteria but the result is less than the 
specified,detection limit but .greater than zero (e.g., 1oJ). 
If. limit of detection 10 ug/l and a concentration of 3 ug/l 
is calculated, it is reported as 3J. 

BS - Indicates blank spike in which reagent grade water is 
spiked with the CLP matrix spiking solutions and carried 
through all the steps in the method. Spike recoveries are 
reported. 

BSD - Indicates blank spike duplicate. 

DL - Indicates that surrogate recoveries were not obtained 
because the extract had to be diluted for analysis. . 

. 
NA - Not applicable. 

DF - Dilution factor. 

NR- Not required. 

NRP - Not reported: acetone; 2-butanone and' methylene 
. 1. chloride are not reported in volatiles analyses which have 

been diluted for the purpose of bringing other compounds into 
the calibration range. 'This is done to avoid confusion 
resulting from multiplying back round levels of common 
laboratory contaminants by the dilution factor thereby giving 
artificially high values. Also, it is noted that the acetone 
and 2-butanone are contaminants in methanol which is used as 
a diluting solvent in instances in which dilutions greater 
than lo-fold are required. 

. 
. 
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DATE SAMPLES COLLECTED: July 21-24. 1986 
SAMPLES COLLECTED BY: Amy Bruckner 

Sb Ae’ 

DATE OF REPORT: II November 1986 

COLTS NECK 
METALS SUMMARY REPORT 

FOR 
SAMPLES RECEIVED July 25, 1986 

WOl 1771-09-02 

Be Cd Cr cu Pb “8 Ni Se A8 Tl ZO 
R.P.W. NIJMBER CLIENT I.D. q g/L mg/L U&L mglL me/L mg/L W3/L U8h mg/L W/L me/L 

B607-451-0010 
q 8IL me/L c 

Stream 10-A let hr. co.03 eo.01 co.01 co.0025 CO.01 <O.Ol <o.oo!i. 0.3 co.01 dO.005 co.0025 co.01 < .Ol 
-0050 
-0070 
-0090 
-0100 
-0110 

w. -0120 
-0130 
-0150 
-0170 
-0190 
-02 10 
-0220 
-0230 
-0250 

. -0270 
-0280 
-0290 
-0300 
-0320 

Stream 10-B lit hr. 
Stream 1O:B 6th hr. 
Spring 4-A 1st hr. 
Spring 4-A 6th hr. 
Spring 4-B 1st hr. 
Spring 4-B 6th hr. 
Streem 19-A 1st hr. 
Stream 19-A 6th hr. 
Stream 19-B let hr. 
Stream 19-B 6th hr. 
3-1 
3-2 
Stream 2-A let hr. 
Stream 2-A 6th hr. 
2-1 
2-l Blank 
5-4 
Stream 19-A Dup 
Stream 19-A Blank 
Method Blank 
Blank Spike 

co.03 
co.03 
‘0.03 
~0.03 
<0.03 
qo.03 
<0.03 
co.03 
eo.03 
so.03 
co.03 
co.03 
co.03 
co.03 
x0.03 
co.03 
co.03 
co.03 
eo.03 
so.03 

97% 

<O.Ol 

co.01 
co.01 
<O.Ol 
co.01 
co.01 
<O.OI 
~0.01 
co.01 
co.01 
co.01 
co.01 
co.01 
qo.01 
eo.01 
<O.Ol 
<O.Ol 
co.01 
go.01 
co.01 

90% 

co.01. 
co.01 
go.01 
co.01 
eo.01 
‘0.01 
co.01 
co.01 
co.01 
(0.01 
‘0.01 
CO.01 
<O.Ol 
(0.01 
<O.Ol 
<O.Ol 
co.01 
co.01 
‘0.01 
co.01 

9bx 

eO.0025 CO.01 
<0.0025 CO.01 
x0.0025 0.012 
x0.0025 0.017 
co.0025 0.012 
co.0025 0.014 
<0.0025 0.014 
CO.0025 0.016 
x0.0025 0.014 
co.0025 0.014 

0.008 0.017’ 
eO.0025 0.013 
<0.0025 0.016 
<0.0025 0.017 
co.0025 0.023 
CO.0025 0.014 
<0.!025 0.019 
CO.0025 0.021 
co.0025 0.018 
CO.0025 <O.Ol 

99% 91% 

co.01 so.005 
eo.01 .~0.005 

0.014 co.005 
0.014 co.005 
0.014 ‘0.005 
0.016 co.005 
0.018 co.005 
0.017 so.005 
0.017 co.005 
0.018 co.005 
0.015 co.005 
0.016 <0.005 
0.021 0.014 
0.022 0.014 
0.024 <0.005 
0.014 <o.oos 
0.022 <0.005 
0.018 eo.005 
0.019 eo.005 

eo.01 (0.005 
87% 103% 

e.2 
c.2 
‘.2 
c.2 
<.2 
c.2 
‘.2 
c.2 
‘.2 
‘.2 
c.2 
c.2 
t.2 
e.2 
c.2 
c.2 
s.2 
e.2 
‘.2 
c.2 

97% 

‘0.01 
co.01 

.04 
w.04 
0.03 
0.03 
0.03 
0.04 
0.04 
0.03 
0.05 
0.05 
0.04 
0.04 
0.03 
0.04 
0.04 
0.04 
0.04 

<O.Ol 
90% 

dO.005 
<0.005 
<0.005 
x0.005 
x0.005 
‘0.005 
co.005 
dO.005 
GO.005 
‘0.005 
co.005 
co.005 
co.005 
40.005 
40.005 
‘0.005 
<0.005 
‘0.005 
‘0.005 
co.005 

98% 

0.004 <O.Ol 
‘0.0025 CO.01 

w COMPILED BY: 
EmilV Carfiol# 
Data-Hanager- 
WESTON Analytical Laboratoriee 

. . 

f Corrected for method blank contribution 

so.0025 <O.Ol 
‘0.0025 go.01 
<0.0025 co.01 
co.0025 ‘0.01 
<0.0025 CO.01 
‘0.0025 x0.01 
‘0.0025 SO.01 
(0.0025 co.01 
SO.0025 x0.01 
<0.0025 co.01 
CO.0025 <O.Ol 
‘0.0025 co.01 
<0.0025 <O.Ol 
<0.0025 <o.p1 
<0.0025 co.01 
~O.Oci25 <O.Ol 
<0.0025 <O.Ol 
<0.0025 co.01 

93% 89% 

( .Ol 
< .Ol 
0.017 
0.039 
0.027 
O.OlB 
0.027 
0.02% 
0.122 
0.014 
0.226 
0.007 
0.018 
0.045 
0.016 

co.01 
0.035 
0.033 

‘0.01 
0.014 

99% 

APPROVED B 

Manager 
WESTON Analytical Laboretoriee 

. 



DATE OF REPORT: 21 October 1986 

Colts Neck 
Metals Sumnary Reoort 

for 
Samples Received July 25, 1986 

wou 1771-09-02 

Date Samples Collected: July 21-24, 1986 
Samples Collected by: Amy Bruckner 

SAMPLE IOENTlFICATION 
R.F.W. NUMBER CLIENT I.D. 

8607-451-0020 Sed. 10-A 1st hr. c26.9 c5.41 c26.9 cl.35 ~53.8 
-0040 Sed. 1O'A 6th hr. ~24.2 c5.41 .<24.2 cl .21 .<4a.3 
-0060 Sed..lO-B 1st hr. c13.0 ~2.57 c13.0 ~0.6 c25.9 
-0080 Sed. 10-B 6th hr. ~12.7 c2.49 ~12.7 c2.0 ~25.3 
-0140 Sed. 19-A 1st hr. c14.1 c2.82 c14.1 . CO.7 ~28.2 
-0160 Sed. 19-A 6th hr. c14.4 x2.89 <14.4 CO.7 c28.8 
-0180 ** Sed. 19-B 1st hr. <lOO.O <19.9 <lOO.O <5 <zoo.0 
-0200** Sed. 19-B 6th hr. x123.5 ~25.0 ~123.5 ~6.25 ~247.0 
-0310 Sed. 19-A Dup. c13.0 <2.76 e13.0 co.7 ~26.0 
-0330 Sed. 19-A Blank* <0.05 co.01 co.05 < * 0025 co.1 

-S6As Be Cd 
ANALYTES(Concentration, ma/kg) 

Cr cu Pb Hg Ni 

c26.9 
C24.2 
cl.3.0 
~12.7 
c14.1 
c14.4 

<lOO.O 
~123.5 

c13.0 
(0.05 

14.9 <.250 
12.9 c.250 
3.16 c.250 
2.94 c.250 
5.83 c.250 
4.65 0.423 

94.7 c.250 
96.0 c.250 

6.86 c.250 
x0.005 < .250 

~23.8 
s4a.3 
c25.9 
~25.3 
x28.2 
~28.8 

<200 
~247 
C6.0 
co.1 

.----5-- Ag 

c5.40 c5.40 
~2.7 ~4.8 
<I.28 ~2.57 
cl.25 c2.49 
q1.41 <2.82 
Cl.44 <2.89 
c9.95 286 # 

~12.5 c25.0 
d1.38 c2.75 
CO.005 co.01 

Tl 

c5.41 
~4.83 
~2.57 
c2.49 
<2.82 
<z.a9 

C19.9 
~25.0 
~2.76 
co.01 

-----Ti 
50.3 

~24.2 
28.8 

~12.7 
c14.1 
c14.4 
214 

<331 
cl3 
co.09 

#See duplicate result. 

7 
*=report in mg/L . . 

A **R solids were 10 and 8% respectively for samples 0180 and 0200. 

Data Manager 
WESTON Analytical Laboratories 

APPROVED By&g$&if+" *# .' 

WESTON Analytical Laboratories 



WESTON ANALYTICS 
GC/MS DATA SUMMARY 

SEMI-VOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS 
IrPP==P=P~=I=~=3PI==----------=== =---------------------------------------------------=----------- ---- --------------- --------------------___________L___ -----------=---- 
RFW Batch Number> 8607-451~ Client: COLTS NECK e Page: 1 
-------------------------------------------------------------------------------------------------~--- 

1 Cust ID: BLANK'. BS BSD 10A 6 HR 1OB 1 HR 10B 6 HR 
Sample RFN#: BLANK BS BSD 0030 0050 0070 
Information Matrix: Water Water Water Water Water Water 
MDL=lOxD.F.,except D.F.: 1 1 1 1 1 1 
(2)=50x, (3)=20x Units: w/l w/l w/l w/l w/l w/l ------------------------------------------------------------------------------------------------------ 

2-Fluorophenol: 51't 57 % 58 % 
61t xt ,’ 

73 % 
Surrogate Phenol-d5: 29 % 38 0 38 % 38 % 43 % 
Recovery (%) 2,4,6-Br3-Phenol: 55 0 89 % 75 % 85 % 55 % 92 b 

Nitrobenzene-d5: 89 % 86 % 98 % 86 % 64 % 89 % 
2-Fluorobiphenyl: 88 a% 87 % 92 % 89 % 62 % 89 % 
p-Terphenyl-d14: 103 % 86 k 99 % 97 3 74 % 96 % 

II===IP=IPr’P==P=~L-- --II=PsII=I~PrP1113P====== fl -11=13311fl==PIXI=~=fl~========fl==~=~~===fl=========fl 
. Phenol ............................. 

bis(2-Chloroethyl)Ether ............. 
2-Chlorophenol ..................... 
1.3-Dichlorobenzene ................ 
1,4-Dichlorobenzene ................ 

..................... 
t: 

Benzyl Alcohol 
1.2-Dichlorobenzene ................ 

Ul. 2-Methylphenol..................... 
bis(2-Chloroisopropyl)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 

.' Nitrobenzene ....................... 
Isophorone ......................... 
2-Nitrophenol...................... 
2.4-Dimethylphenol................. 
Benzoic Acid(2).& .................. 
bis(2-Chloroethoxy)Methane ......... 
2.4-Dichlorophenol..............-.. 
1.2.4-Trichlorobenzene ............. 
Naphthalene......................'. . 
4-Chloroaniline .................... 
Hexachlororbutadiene ............... 
4-Chloro-3-methylphenol ............ 
2-Methylnaphthalene ................. 

: Hexachlorocyclopentadiene .**e..e*.e l 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
BQ u 

30 % 30 % 
10 u 10 u 
79 % 84 % ” 
10 u 10 u 
75 % 89 % 
10 u 10 u 
10 u 10 u 
1ou ', 10 u 
10 u 10 u 
1ou 10 u 
81 % 85 % 
10 u 10 u 
10 .u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
50 u 5ou 
10 u 10 u 
10 u 10 u 
75 % 87 % 
10 u 10 u 
10 u 10 u 
10 u 10 u 
81 % 80% 
10 U 10 u 
10 u 10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 

2J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
50 u 
10 u 
10 u 
1ou 
10 u 
10 u 
10 u 
10 u 
10 u 

i 18 U 

35 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
BQ u 



ppI=-----------~------------ --------------------------------------------~----~------------------------------------- 
----------_____-----------------------------------.----~------------------- 

RFW Batch Number: 8607-451- Client: COLTS NECK Page: 1 
-------------,,,,--------------------------------------------------~~.----~------,---------------------- 

Cust ID: BLANK BS BSD 10A 6 HR 10B 1 HR .lOB 6 HR ' 
RFW#: BLMK ' BS BSD 0030 0050 0070 

---------------------------------------------fl---------fl---------fl---------fl---------fl=========fl ------------_-------------------------------- 
2.4.6-Trichlorophenol.............. 
2.4.5-Trichlorophenol(2) ........... 

: 2-Chloronaphthalene; ............... 
2-Nitroaniline(2).......; .......... 
Dimethyl Phthalate ................. 
Acenaphthylene . ..................... 
3-Nitroaniline(2)..............; ... 

5' Acehaphthene ....................... 
2.4-Dinitrophenol(2) ................ 
4-Nitrophenol(2).......! ........... 
Dibenzofuran ....................... 
2.4-Dinitrotoluene ................. 
2.6-Dixiitrotoluene ................. 
Diethyl Phthalate .................. 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 

. C-Nitroaniline(2) .................. 
4!6-Dinitro-2-methylphenol(2 

J 
...... 

.......... 
51 

s,N.~Nit~~.~~~~pheqy~aariRg(.2) 
-4-Bromophenyl-phenylether .......... 

ul Hexachlorobenzene .................. 
Pentachlorophenol(2) ................ 
Phenanthrene ....................... 
Anthracene ...... . ................... 

~~~=Buty~Ph~~ .............. 
Fluoranthene ....................... 
Pyrene ............................. 
Butyl Benzyl Phthalate ............. 
3.3*-Dichlorobenzidine(3) .......... 
Benzo(a)Anthracene..,. .............. 
bis(2-Ethylhexyl)Phthalate ......... 

,Chrysene ........................... 
.di-n-Octyl Phthalate ............... 
Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benzo(a)Pyrene...............; ...... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a.h)Anthracene .............. 
Benzo(g,h,i)Perylene ............. .. 

10 u 
50 u 
10 u 
50 U' 
10 u 
10 u 
50 u 
10 u. 
50 u 
50 u 
10 U' 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
1O'U 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u, 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u' 
10 u 

10 u 
50 u 
10 u 
50 u 
POU 
10 u 
50 u 
80 % 
50 u 
18 3 
10 u 
96 t 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u. 
25 % 
10 u 
10 u 

104 % 
10 u 
87 % 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 iJ 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
50 u 
10 u 

. 5ou 
10 u 
10 u 
50 u 
84 % 
50 u 

6% 
10 u 
80 % 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 

8% 
10 u 

0 

10 u 
104 % 

10 u 
99 % 
1ou 
20 u 
10 u 
10 u 
10 u 
10 u 

.lO u 
10 u 
10 u 

. 1ou 
10 u 
10 u 

10 u 
50 u 
10 u 
50 u 
10 u 
1ou l 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 U' 
10 u 
50 u 
10 u 
10 u 

2J 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

._ 
! F * . )i . 
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WESTON ANaT.v'FICS -PI-e * 
GC/MS DATA SUMMARY 

SEMI-VOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS 
==3==P=e=I=====P=e=3I=======~=====~==-------------------------------------------------------------------- ------_---------_-------------------------------------------------- 

a RFW Batch Number: 8667-451- Client: COLTS NECK Page: 2 
------------------_----------------------------------------------------------------------------------- 

Cust ID: 4A 1 HR 4A 6 HR 4B 1 HR 48 6 HR 19A 1 HR 19A 6 HR 
Sample 

. 
RFWt : 0090 0100 0110 0120 -0130 0150 

Information Matrix: Water Water Water Water Water Water 
MDL=lOxD.F:,except D.F. : 1. 1 1 1 1 1 
(2)=50x,(3)=20x Units: ug/l w/l w/l w/l w/l w/ 1 ------------------------------------------------------------------------------------------------------ 

2:Fluorophenol: 60 % 40 3 45 3 56% , 53 3 50 3 
Surrogate Phenol-d5: 46 3 33 3 33, 3 44 3 31 3 31 3 
Recovery (3) 2,4,6-Br3-Phenol: 57 3 39 3 62 3 62 3 54 3 62 3 

Nitrobenzene-d5: 38 3 35 3 44 3 67 3 67 % 57 3 
2-Fluorobiphenyl: 34 3 27 3 68 3 73 3 75 3 69 3 
p-Terphenyl-d14: 40 3 31% 92 3 71 3 89 3 94 3 w-B--- ------ P3==e=PP=P------P------~=~=~==~~===~===~=====fl~=~~=~~==fl~~=~=====fl=========fl=========fl=========fl 

Phenol ............................. 
bis(2-Chloroethyl)Ether ............ 
2-Chlorophenol..................... 
1.3-Dichlorobenzene ................ 
1.4-Dichlorobenzene ................ 
Benzyl Alcohol ..................... 

:: 1.2-Dichlorobenzene ................ 
4 2-Methylphenol ..................... 

bis(2-Chloroisopropyl)Ether ........ 
4+¶ethylphenol..................... 
N-Nitroso-di-n-propylamine .......... 
Hexachloroethane ................... 
Nitrobenzene ........................ 
Isophorone ......................... 
2-Nitrophenol ...................... 
2.4-Dimethylphenol................. 
Benzoic Acid(2)..- .................. 

. bis(2-Chloroethoxy)Methane .......... 
2.4-Dichlorophenol................. 
1,2,4-Trichlorobenzene ............. 
Naphthalene ........................ 
I-Chloroaniline .................... 
Hexachlororbutadiene ............... 
4-Chloro-.a-methylphenol ............ 
2-Methylnaphthalene ................ 
Hexachlorocyclopentadiene .eee.e"mme 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 U'. 
10 U' 
10 u 
10 U 
10 BP 

10 u 
1ou * 
.lO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
.lO u 
10 u 
10 u 
10 U 
1ou - 
10 u' 
10 u 

10 u 
10 u 
10 u 
10 u 
1ou * 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
5ou 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

"10 u 
BO Bd 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 w 

10 u s 
10 u 
10 u 
1ou 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

'10 w 
; Itow 

10 u 
1ou 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
POW 
BO u 

. 



------------I-------------- --------------------------------------------------------------------------- 
-------------_____--_________3__________--------------------------------------------------- 

RFW Batch Number: 8607-451- Client: COLTS NECK Page: 2 
---------------------------------------------------~------------------,----~------.---------------------- 

Cust ID: 4A 1 HR .i.4A6HRt 4B 1 HR 4B 6 HR 19A 1 HR 19A 6 HR 
RFW#: 0090 0100 0110 0120 0130 0150 

==P=P=eeepI=========pII=I===pIp=============~==-----~ ----- f131=11=IIIfll===lI===fl=========fl=========fl==~======fl 
:-2.4.6~Trichlorophenol.............. 
. 2.4.5-Trichlorophenol(2) ........... 

2-Chloronaphthalene ................ 
2-Nitroaniline(2): .................. 
'Dimethyl Phthalate ................. 
Acenaphthylene ..................... 
3-Nitroaniline(2) .................. 
Acenaphthene ....................... 
2.4-Dinitrophenol(2) ............... 
4-Nitrophenol(2) ................... 
Dibenzofuran ....................... 
2.4-Dinitrotoluene............: .... 
2.6-Dinitrotoluene ................. 
Diethyl Phthalate .................... 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroaniline(2)......, ........... 
4.6-Dinitro-2-methylphenol(2)....' .. 

rtMIitroSodiphenyltiinpI.t)v). ........ 
7 4-Bromophenyl-phenylether.....i .... 
m Hexachlorobenzene .................. 

Pentachlorophenol(2).....; ......... 
Phenanthrene ....................... 
Anthracene ......................... 
di-n-Butyl Phthalate ............... 
Fluoranthene ....................... 
Pyrene ............................. 
Butyl Benzyl Phthalate ............. 
3.3'-Dichlorobenzidine(3) .......... 
Benzo(a)Anthracene.......k ......... 
bis(2-Ethylhexyl)Phthalate..; ...... 
Chrysene ........................... 
di-n-Octyl Phthalate ............... 
Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benzo(a)Pyrene ...................... 

Indeno(1.2.3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 D 

10 u 
50 u 
10 u 
50 u 
10 u. 
10 u 
50 u 
10 IJ 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

is& 

10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
1o:u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 

10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
1ou * 
10 u 
10 u 
50 u 
50 u 
10 u 
1ou ' 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

a 

10' u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 

' 5ou 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

i 
4 

10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

. 



WESTON ANALYTICS 
GC/MS DATA SUMMARY 

SEMI-VOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS 
PPP=PPPII==e==PIIII'====~===~=====~=~==-===~==========~=========== ------ P=========Pe'r===3====IlX1------ 
RFW Batch Number:,8607-451-. Client: 'COLTS NECK Page: 3 
------------------------------------------------------------------------------------------------------ 

/ I, * 3-2 Cust ID: 19B 1 HR 19B 6 HR 3-l 2A 1 HR 2A6HR 
Sample RFWd: 0170 0190 0210 0220 0230 0250 
Information Matrix: Water Water Water Water Water Water 
MDL=lOxD.F.,except D.F.: 1. 1 1 1 1 1 
(2)=50x,(3)=20x,, Units: Kl/l w/l wi/l w/l w/l w/l -----------------------c-----------l---------------------~----------------------------------------- 

2-Fluorophenol: 32 3. 99 3 43 3 56 % 53 3 48 3 
Surrogate Phenol-d5: 19 3 58 % 29 3 34 3 33 3 30 3 
Recovery (3) , 2,4,6-Br3-Phenol:. .40 3 129 3 50 3 84 t 57 3 60 3 

b Nitrobenzene-d5: 38 % 60 3 66 3 46 3 70 3 86 3 
2-Fluorobiphenyl:, 52 3.' 86 3 61 3 68 3 02 3 92 3 
p-Terphenyl-dl4,: 94 3 116 % 66 3 66 3 128 3 140 3 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Phenol ........... . ................. 
bis(2-Chloroethyl)Ether........: ... 
2-Chlorophenol..................... 
1.3-Dichlorobenzene ................ 
1.4-Dichlorobenzene ................ 
Benzyl A1cohol..f .................. 

c: 1.2-Dichlorobenzene..............;. 
u3 2-Methylphenol....................; 

bis(2-Chloroisopropyl)Ether ........ 
4-Methylphenol..................& .. 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene ....................... 
Isophorone ......................... 
2-Nitrophenol......d.k...1 ........... 
2.4-Dimethylphenol................. 
Benzoic Acid(2) .................... 
bis(2-Chloroethoxy)Methane ......... 
2.4-Dichlorophenol................. 

.1.2.4-Trichlorobenzene ............. 
Naphthalene ........................ 
4-Chloroaniline.........; .......... 
Hexachlororbutadiene:.....; ........ 
4-Chloro-3-methylphenol............ 
2-Methylnaphthalene.............*'.. 
Hexachlorocyclopentadiene .......... 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
110 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
16 u 
10 u 
10 u 
10 u. 
10 u 
10 u 
10 U' * 
10 u 
5ou 
1ou ' 
10 u 
10 u 
10 u 
10 u 
10 u 
low . 
10 u 
118 u 

10 u 
'10 u 
10 u 
1ou 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
110 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
I10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
5ou 
10 u 
10 u 
10 u 
10 u 
1ou 
10 u 
10 u 
10 u 
BOW 

J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
1.0 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 



,‘----T-----------------------““”---’---------=------------------------------------------------------ ---------a------------------w--w---------- --------------------_ ~------------------------ 

RFW Batch Number: 8607-451- Client: COLTS NECK Page: 3 
------------------------------------------------------------------------------------------------------ 

Cust ID: 19B 1 HR 19B 6 HR 3-l 3-2 2A 1 HR 2A 6 HR 
RFW#: 0170 0190 0210 0220 0230 0250 

IP====PxxxI===P==l=e========================= f l. I=5==I=P=fl'P'P=3=IPfln==========fl========~fl=========fl 
2.4.6-Trichlorophenol.........,.... 
2.4.5-Trichlorophenol(2) ........... 
-2-Chloronaphthalene ................ 
.2-Nitroaniline(2) .................. 
Dimethyl Phthalate ................. 
Acenaphthylene ..................... 
3-Nitroaniline(2) .................. 
Acenaphthene ....................... . 
2,4=Dinitrophenol(2) ............ . ... 
4-Nitrophenol(2) ................... 
Dibenzofuran ....................... 
2.4-Dinitrotoluene ................. 
2.6-Dinitrotoluene ................. 
Diethyl Phthalate .................. 
4-Chlorophenyl-phenylether ......... 
Fluorene ..... ..p ................... 
4-Nitroaniline(2) .................. 
4.6-Dinitro-2-methylphenol(2) ....... 
N-Nitrosodiphenylamine(1) .......... 
4-Bromophenyl-phenylether 
Bexachlorobenzene; 

........... 
................. 

Pentachlorophenol(2) ............... 
Phenanthrene ....................... 
Anthracene ......................... 
di-n-Butyl Phthalate ............... 
Fluoranthene ....................... 
Pyrene ............................. 
Butyl Benzyl Phthalate .............. 
3.3@-Dichlorobenzidine(3) .......... 
Benzo(a)Anthracene...............;. 
bis(2-Ethylhexyl)Phthalate ......... 
Chrysene ........................... 
di-n-Octyl Phthalate ............... 

'Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benzo(a)Pyrene ..................... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)'Perylene ............... 

10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
1ou 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 

1J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 

"50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
ld u 
10 u 
10 u 
10 u 
10 u 
10 u 

,lO u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 

25 
10 u 
'10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 



WESTON ANALYTICS 
GC/MS DATA SUMMARY 

SEMI-VOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS 
~:IP=pP=PII=p=P=Pe=~3=pI---------?---------,----~===~~=~~========~===~==~=~~====-----~==~======~=========~======= --m-w 

' RFW Batch Number: 86070451- Client: COLTS NECK Page: 4 
---------------------------------------------------------------------------------~-------------------- 

'Cust ID: 2-l 2-l BLK 5-4 19A DUP 19A BLK EOA 1 HR 
Sample RFWY: 0270 0280 . 0290 0300 0320 0010 
Information Matrix: Water Water Water Water Water Water 
MDL=lOxD.F.,except D.F.: 1 '1 1 1 1 .l 
(2)=50x,(3)=20x Units: w/l w/l w/l . w/l w/l w/l ------------------------------------------------------------------------------------------------------ 

2-Fluorophenol: 54 3 40 3 51 3 44 3 48 3 53 3 
Surrogate Phenol-d5: 32 3 25 3 40 3 26 % 27 3 30 3 
Recovery (3) 2,4,6-Br3-Phenol: 66 3 62 3 59 3 50 3 64 3 56 3 

Nitrobenzene-d5: 65 3 81 3 88 3 64 % 66 3 80 3 
2-Fluorobiphenyl: 69% 81 3 90 3 78 3 82 % 84 3 
p-Terphenyl-d14: 103 % 90 3 116 3 112 3 100 3 94 3 

==IePx=3P=IP~II~Iir3lpIIplp ~133Pl~e=P3PI~PI~==fl~~~~~==~=fl=~=a~====fl==~=~=~==fl~~~======fl~========fl 
Phenol ............................. 
bis(2-Chloroethyl)Ether ............ 
2-Chlorophenol..................... 
1.3-Dichlorobenzene ................ 
l.4-Dichlorobenzene.....; .......... 
Benzyl Alcohol ..................... 
1.2-Dichlorobenzene ................ 
2-Methylphenol..................... 
bis(2-Chloroisopropyl)Ether ........ 
4-Methylphenol..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene ....................... 
Isophorone .......................... 
2-Nitrophenol...................: .. 
2.4-Dimethylphenol..............# .. 
Benzoic Acid(2)...................:. 
bis(2-Chloroethoxy)Methane ......... 
2.4-Dichlorophenol.................. 
1,2,4-Trichlorobenzene ............. 
Naphthalene ........................ 
4-Chloroaniline .................... 
Hexachlororbutadiene ............... 
4-Chloro-3-methylphenol............ 
2-Nethylnaphthalene ................ 
Hexachlorocyclopentadiene .......... 

10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u,. * 
10 u, 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u . 
50 u 
10 u 
10 u 
10 u 
10 u * 10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
lo u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50. u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u, 
10 u 
PQ u 

10 u 
10 u 
10 u 
1ou 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
low 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
.BO 8% 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u. 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

j 10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 



-i-----------------------------------------------------------------------------------.----------------- ------------------------------------------------------------------------------------------------------ 
RFW Batch Number: 8607-451- Client: COLTS NECK Page: 4 

Cust ID: 2-l 2~1 BLK 5-4 19A DUP 19A BLK 1,OA 1 HR 
RFW#: 0270 0280 0290 0300 0320 0010 

III==P=xr====3=='3'p========================= fle113eI=13fleP3===I==fl=========fl=========fl~========fl 
2.4.6-Trichlorophenol.............. 
2.4.5-Trichlorophenol(2.) ........... 
2-Chloronaphthalene ................ 
2-Nitroaniline(2) 8 ................. 
Dimethyl Phthalate......: ........... 
Acenaphthylene ..................... 
3-Nitroaniline(2) .................. 
Acenaphthene...............: ....... 
2.4-Dinitrophenol(2) ............... 
4-Nitrophenol(2) ................... 
Dibenzofuran ....................... 
2.4-Dinitrotoluene ................. 
2.6-Dinitrotoluene ................. 
Diethyl Phthalate.; ................ 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroaniline(2) .................. 
4.6-Dinitro-2-methylphenol(2) ...... 
N-Nitrosodiphenylamine(1) .......... 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene .................. 
Pentachlorophenol(2) ............... 
Phenanthrene ........................ 
Anthracene ......................... 
di-n-Butyl Phthalate.....; ......... 
Fluoranthene ....................... 

Pyrene ............................. 
Butyl Benzyl Phthalate ............. 
3.3'-Dichlorobenzidine(3) ........... 
Benzo(a)Anthracene ................. 
bis(2-Ethylhexyl)Phthalate ......... 
Chrysene ........................... 
di-n-O&y1 Phthalate......! ........ 
Benzo(b)Fluoranthene ............... 

10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
2ou 
1ou 

1J 
. 10 u 

10 u 
10 u 
10 u 
10 u 

.lO u 
10 u 
10 u 

10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
58 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 

'50 u 
10 u 
10 u 

25 
10 u 
19 u 
10 u 
20 u 
10 u. 

25 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
50 u 
10 U 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
50 u 
.lO u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 

1J 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 

8J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10-u 
10 u 
lb u 
10 u 
10 u 
10 u 
10 u 

lo u 
10 u 
10 u 

/ 
4 

10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

. Benzo(k)Fluoranthene ............... 
Benzo(a)Pyrene ...................... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

/ 



,’ 
_.. . 

,- 
I 

.P -, 

;,- . 
i 

: n 

DATE OF REPORT: 3 September 1986 

DATA SUMMARY FOR: Colts Neck 

R.F.W. NO:: 8607-451-0010 

SAMPLE DESCRIPTION: lOA-1st hr. 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 

i COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION ,ug/L 

,’ 

i 

Unknown 
Unknown 

404 
1250 !J" 

. 
: . 

<; 

L __ 

s 

D-13 



DATA SUMMARY. FOR: Colts Neck 

R.F.W.'NO.: 8607-451-0030 

DATE OF REPORT: 3 September 1986 

- 

SAMPLE DESCRIPTION: 10A 6th hr. 

P 

TENTATIVELY IDENTIFIED COMPOUNDS 

(BNA FRACTION) 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION, uq/L 
Unknown 374 
Unknown 1235 

. 



DATA SUMMARY FOR: Colts Neck 

DATE OF REPORT: 3 September 1986 

i‘ 
I. R.F.W. NO:: 8607-451-0050 

SAMPLE DESCRIPTION:lO-B 1st hr. 

TENTATIVELY IDENTIFIED COMPOUNDS 
;I‘- (B/N/A FRACTION) I 

h 
r.” 
: 

! COMPOUND NAME SCAN NUMBER ESTIMATED 'CONCENTRATION,ug/L 

( 
i \. 

Unknown 369 .' 85 
Unknown 1236 1OJ 

, 

i.:..: 

:‘ 

! l 

‘i 

i I 

0 

L. ._ D-15 



DATE OF REPORT: 3 September 1986 

. 

. 

r-7 
DATA SUMMARY FOR: Colts Neck 

R.F.W. NO:: 8607-451-0070 

SAMPLE DESCRIPTION:lOB 6th hr. 
*.' " ! 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 
b 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION,vg/L 

Unknown 369 
Unknown 1236 1:: 

.’ 

. 

. 

. 

. 

. 

D-16 - 



DATE OF REPORT: 3 September 1986 

DATA SUMMARY FOR: Colts Neck 

R.F.W. NO:: 8607-451-0090 

SAMPLE DESCRIPTION: 4-A 1st hr. ‘ 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION,ug/L 

Unknown 1216 395 
Unknown Hydrocarbon 1280 285 
Unknown Branched Hydrocarbon 1310 295 
Unknown 1323 325 
Unknown 1184 26J 

. 

D-17 



DATE OF REPORT: 3 September 1986 

DATA SUMMARY FOR: Colts Neck 

R.F.W. NO:: 8607-451-0100 

SAMPLE DESCRIPTION: 4-A 6th hr. 

TENTATIVELY IDENTIFIED COMPOUNDS 
(B/N/A FRACTION) 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION,pg/L 

Unknown 866 405 
Unknown 1191 415 
Unknown 1299 693 
Unknown 1409 395 
Unknown Organic Acid 2252 615 

D-18 
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DATA SUMMARY FOR: Colts Neck 

R.F.W. NO:: 8607-451-0110 

SAMPLE DESCRIPTION:4-B 1st hour 

DATE OF REPORT: 3 September 1986 

.- 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION,vg/L 

Molecular Sulfur 1683 21 

Unknown Hydrocarbon 1907 Unknown 2050 :: 
Unknown 2182 
Unknown Hydrocarbon 2307 i% 

B-19 



. 
DATE OF REPORT: 3 September 1986 

DATA SUMMARY FOR: 

R.F.W. NO:: 

Colts Neck 

8607:451-0120 

f---- 
. . 

s 

SAMPLE DESCRIPTION: 4-B 6th hr. 
' I: 

- 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 
c 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION,pg/L 

Molecular Sulfur* 1683 205 
Unknown Hydrocarbon 2306 415 
Unknown 2454 295 
Unknown Hydrocarbon' (branched) 2505 235 
Unknown 2537 315 

*CAS# = 10544-510-O 

. 

. .’ 

. . w 

c 

D-20 
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DATE OF REPORT: 3 September 1986 
a 

DATA SUMMARY FOR: Colts Neck 

R.F.W. NO:: 8607-451-0150 

SAMPLE DESCRIPTION: 19-A 6th hr. . 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION,ug/L 

Unknown 2230 9J 

. 

. 

D-21 



DATA SUMMARY FOR: 

R,F.W. NO:: 

SAMPLE DESCRIPTION: 

DATE OF REPORT: 3 September 1986 
. 

Cdlts Neck 

8607-451-0170 

19-B 1st hr. 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 

c 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION,ug/L 

Unknown 2195 Unknown 2208 4: 

Unknown 2229 Unknown 2247 :: 

. 

D-22 
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DATE OF REPORT: 3 September 1986 

DATA SUMMARY FOR: Colts Neck 

R.F.W. NO:: 8607-451-0190 

SAMPLE DESCRIPTION: 19B 6th hr. 

;. TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 

,h 
!’ 

! COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION,vg/L 

Unknown 2207 21 
Unknown 2228 31 

, Unknown 2246 15 
L..' Unknown Hydrocarbon 2306 6 
! 
< 

!. .‘. 

f 

i. . . 

. 
i 

. 

~-23 



. 
DATE OF REPORT: 3 September 1986 

f---l 

DATA SUMMARY FOR: Colts Neck 

RIF.W. NO.: 8607-451-0210 

SAMPLE DESCRIPTION: 3-l * I 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) Ii 

COMPOUND NAME SCAN NUMBER ESTIMATED.CONCENTRATTON,vg/L 

Unknown 1355 Unknown 1413 ii:: 

Sulfur* 1684 Unknown 1859 :: 
Un,known 2188 55 

*CAS# = 10544-50-O' 

. 

. 
: 

. 

D-22 



: 
DATA SUMMARY 

i- 
, .' R.F.W.' NO:: 

FOR: 

SAMPLE DESCRIPTION: 

i.. I 

?‘--‘ 

i. . . .: 

DATE OF REPORT: 3 September 1986 
. 

Colts Neck 

8607-451-0220 

3-2 s 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 

COMPOUND NAI;IE 

Unknown 
Unknown 

SCAN NUMBER ESTIMATED CONCENTBATION,ug/L _ 

1354 125 
1413 315 

\ .- 
.:’ 

3 .< 

.: 

e 

a-25 



DATA SUMMARY FOR: 

R.F.W. NO:: 

SAMPLE DESCRIPTION: 

DATE OF REPORT: 
. 

Colts Neck 

8607-451-0280 

2-1 Blank 

3 September 1986 

*: 
- 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/H/A FRACTION) 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION,ug/L 

Unknown 2233 155 
Unknown 2263 145 
Unknown 2267 145 
Benzenedicarboxylic Acid 2331 375 
benzenedicarboxylic Acid 2444 19J 

, 

. 

. 

. 

‘_ 

D-26 
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1.: 
i : 

DATA SUMMARY FOR: Colts Neck 

R.F.W. NO:: 8607-451-0290 

SAMPLE DESCRIPTION: 5-4 

DATE OF REPORT: 3 September 1986 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION ,pg/L 

Unknown Hydrocarbon 864 353 
Unknown Branched Hydrocarbon 963 315 
Unknown 1190 275 
Unknown 1297 445 
Unknown 1399 225 

. 
.: 
t 

. 

D-27 



DATA SUMMARY FOR: dolts Neck 

DATE OF REPORT: 3 September 1986 
. 

f-. 

R.F.W. NO:: 8607-451-0300 

SAMPLE DESCRIPTION: 19-A Dup .o 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 
, 

COMPOUND NAME SCAN NUMBER ESTIMATED CilNCENTRATION,ug/b 

Benzene dicarboxylic Acid 2078 
Unknown 2265 2:: 
Unknown 2330 155 
Unknown 2398 
Unknown 2444 i: 

. 

D-23 



DATE OF REPORT: 3 September 1986 

f’ 

. r 
* 

f! . 
/ 
!. 

I “: i. 

(‘ 
i 

DATA SUMMARY 

R.F.W. NO:: 
c 

FOR: Colts Neck 

8607-451-0320 

SAMPLE DESCRIPTION: 19-A Blank 

TENTATIVELY IDENTIFIED COMPOUNDS 

(B/N/A FRACTION) 

COMPOUND NAME SCAN NUMBER ESTIMATED CONCENTRATION ,ug/ L 

Unknown Hydrocarbon 1907 45 

Unknown Hydrocarbon 1979 
, 

Unknown Hydrocarbon 2182 2 
Unknown Hydrocarbon 2245 65 
Unknown 2329 5J 

i : 

. 

D-29 
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WESTON ANALYTICS 
GC/MS DATA SUMMARY 

VOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS 
3PB==PI=========p===I===_,p-========================================-------------===================== 
RFW Batch Number: 8607-451- Client: COLTS NECK Page: 1 
-----------------------------------------------~~ ---------------_------------------------------------- 

. Cust ID: BLANK %lO A 1 HR~j,l_,O_~>-6 Hh 10 B 1 HR 19 A 1 HR 10 B 6 HR 
Sample RFW#: BLANK 

:-c‘ca l'ii-' 
oo4'01:' 0060 0140 0080 ' 

Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL 
D.F.: 1 6.51 5.58 1.22 1.46 2.91 

Units: UG/KG W/KG UG/KG UG/KG UG/KG UG/KG 
------------------------------------------------------------------------------------------------------ 
Surrogate . Toluene-d8: 92 t 11'1 % 115 % 120 3 115 3 106 % 
Recovery Bromofluorobenzene:- 88 % 108 % 100' % 87 % 8.4 % 96 % 
." (3) 1,.2-Dichloroethane-d4: 102 % 114 % 108 % 100 % 92 % 89 % 
I=IP-=P=PP=e=PIpP===~=~~~=== lePIPII=31=PIEPI=Pfl=========fl=========fl=========fl=========fl=========fl 
Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride......; .............. 
Chloroethane ................ ..q..yfy 

tl \$~~~~yY?~ ............. 
......... -..g.. ................... 

I 
................... 

w 

0 
l.l-Dichloroethene ................. 
l.l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane....;......... ..... 
2-Butanone ......................... 
l.l.l-Trichloroethane.......; ...... 
Carbon Tetrachloride...; 
Vinyl Acetate 

.............. 
...................... 

Bromodichloromethane ............... 
1.2-Dichloropropane.......: ........ 
Trans-1.3-Dichloropropene; ......... 
Trichloroethene ................... 
Dibromochloromethane ............... 
1.1.2-Trichloroethane .............. 
Benzene ............................ 
cis-1.3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanpne ............... 
2-Hexanone ......................... . 

10 u 
10 u 
10 u 
10 u 

75 
75 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

25 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

65 U 
65 U 
65 U 
65 U 

N' 300 

L 
I ,764: 

65 U 
65 U 
65 U 
65 U 
61 J 
65 U 
27 J 
65 U 
65 U 
65 U 
65 U 
65 U 
65 U 
65 u 
65 U 
65 U 
65 U 
65 U 
65 U 
65 U 
65 U 
65 U 

56 U 
56 U 
56 U 
56 U 

??J 
56 U 
56 U 
56 U 
56 U 
50 J 
56 U 

'56 U 
56U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56U . 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 

12 u 
12 u 
12 u 
12 u 

85 
10 J 
12 u 
i2 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

15 u 
15 u 
15 u 
15 u 

85 
75 

15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 

.15 u 
15 u 
15 u 
15 u' 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15u 

i 

29 u 
29 u 
29 u 
29 u 
29 u 

k372 
29u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 

‘,I - / i , ‘) 
: 

‘ 



-=-----------c~-3=--91------------------------------------------------------------------------------======= 

RFW Batch Number: 8607-451- Client: COLTS NECK Page: 1 
------------------------------------------------------------------------------------------------------ 

. Cust ID: BLANK 10 A 1 HR 10 A 6 HR 10 B 1 HR 19 A 1 HR 10 B 6 HR 
RFW#: BLANK 0020 0040 0060 0140 0080 

--------M-----w-- ----,---,,,--,------,,,, -----------------P--------,,,--,-,,,,,,,---== f~P'II=PI=Xf~PPI==PI=Pfll======-'l====fl=========fl 
Tetrachloroethene.................. 10 u 65 U 56 U 12 u 15 u 29 u 
1,1;2,2-Tetrachloroethane.......... 10 u 65 U 56 U 12 u 15 u 29 u 
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 u 65 U 56 U 12 u 15 u 29 u 
Chlorobenzene...................... 10 u 65 U 56 U 12 u 15 u 29 u 
Ethylbenzene....................... 10 u 65 U 56 U 12 u 15 u 29 u 
Styrene ..*.......-m**.**........*..~ , 10 u 65 U 56 U 12 u 15u 29 
Total Xylenes...................... 65U 

u, 
10 u 56U 12 u 15 u 29 u 

Dichlorobenzenes.................... 10 u 65 U 56 U 12 u 15 u '. 29 u 
Trichlorofluoromethane............. 10 u 65 U 56 U 12 u 15 u 29 u 

Others: 

. 

. 

U=Analyzed, not detected. B=Present .in blank. 
J-Present at less than detection 'limit. NR=Not reQuestec8. 



. 

WESTON ANALYTICS 
GC/MS DATA SUMMARY 

VOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS 
I"--I--PIIP~PPIII*pI~-~- IIIPPPP=PPPIPPPIIIIPPIlllPPIPPlPPPIIPIPI----------=-=----====--------------= 
RPW Batch Number: 8607-451- Client: COLTS NECK page: 2 
-------------~---------------------------------------------------------~------------------------------ 

Cust ID: BLANK 5-4 TRIP BLM?X 19 A BLANK 19A BK SED 10 B 6 BR 
Sample RFWY: BLANK 0290 BLANK 0320 0330 0070 
Information Matrix: WATER WATER WATER WATER WATER WATER 

D.F. : i 1. 1 1 1 
Units: WL , UG/L UG,; UG/L UG/L UG/L 

----------1--11--------"-----"-----"------------"-----------------------"--"---"------------"--------- 
Surrogate Toluene-d8: 96* 93 s 97 s 94 8 98 t 94 S 
Recovery Bronofluorobeneene: 102 % 95 8 96 t 101 s 98 It 96 S 

(%I 1,2-Dichloroethanwd4: 88 3' 111 t 87 8 83 S 87 t 83 S 
-I-PIPIpI--I-PIIIIIlllllli III-IIIIIIIIPIPIIIIIIfl 1111111-1f1-111111--fl IlllllllmflllllLIIIIfl----9~--fl 
Chloromethane ...................... 
Bromomethane...w; ................... 
Vinyl Chloride....; ................. 
Chloroethane....; .................. 
Hethylene Chloride ................. 
Acetone .......... . ................. 
Carbon Disulfide .................... 
l.l-Dichloroethene .................. 
1.1.Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform ......................... 
1.2.Dichloroethane ................. 
2-Butanone ......................... 
f.l.l-Trichloroethane .............. 
Carbon Tetrachloride ................ 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1.2.Dichloropropane ................ 
Trans.1.3-Dichloropropene .......... 
Trfchloroethene ................... 
Dibromochloromethane ............... 
1.1.2.Trichloroethane ............... 
Benzene ............................ 
cis-1.3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
I-Hethyl-2-pentanone. .............. 
2-Hexcmyne ......................... 

10 u 10 u 
10 u 10 u 
10 u 25 
10 u . 10 u 
5J 55 
4J 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
io u 10 u 
10 u 10 u 
10 u 9J 
10 u 10 u 
10 u 10 u 
10 U 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
1ou 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u ,lO u 

! ? P _, . . 

10 u 
10 u 
10 u 
10 u 

5J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10-u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
65 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U' 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
7J , 
2J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
16 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

: 10 u 
i 

‘ _I ,. 

10 u 
1ou ' 

.lO u 
' 20 u 

45 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

', 
.> 

?O u 
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WESTON AdSALYTICS 1 

GC/MS DATA SUMMARY 
VOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS 

-IIuIIIIIIIIIIch I-~IuIIIIIII~IIII~~~~~~~E~~~mu~~~~~~~~~~~~~~~~~u~~~~------~----------~----- 
RFW Batch Number: 8607-451- Client: COLTS NECK Page; 3 
--------r---------i----------------------------------------------------------------------------------- 

~(uplil 
Cust ID: 10 B 1 RR 10 A 6 RR 4 B 6 HR 4BlHk 10AlHR 3-2 

RFWW: 0050 0030 0120 0110 0010 0220 
Information Hatrix: WATER WATER WATER WATER WATER WATER 

D.F.: 
Units: UG,:, UG,; UG,; UG,; ' 

1 
UG/L UG,: ------------------------------------------------------------------------------------------------------ 

Surrogate . Toluene-d8: 112 t 101 t 94 z 88 s 85 8 89 8 
Recovery Brbm&fluorobenreker 113 t 103 s 95 t 94 t .86 t 928 

(8) 1,2-Dichloroethane-d4: 97 z 89 8 100 z 94 s 91 8 101 z 

Chloromethane.....: 
IuIIIIIwIIIIIIf111-------fl IIwlllllflllllllll-flw~~~uw~~uw~~~~~~~ 

.......... ...... 10 u 10 u 10 u 10 u 10 U' 10 u 
Bromomethane ....................... 10 u 10 u . 10 u 10 u 10 u 10 u 
Vinyl Chloride ..................... '1ou .lOU 10 u 10 u 10 u 10 u 
Chloroethane ....................... 10 u 10 u 10 u 10 u 1ou 10 u 
Hethylene Chloride..............; .. 7J 4J 5Ja 65 45 45 
Acetone . ~.~~~~~~*'................... '10 u 10 u 10 u 10 u 10 u 45 
Carbon Disulfide ................... 10 u 10 u 10 u 10 u 10 u 10 u 

7 1.1.Dichloroethene ................. 10 u 10 u 10 u 10 u 10 u 10 u 
W 1.1.Dichloroethane ................. 10 u 10 u 10 u 10 u 10 u 10 u 
W Trans-1.2.Dichloroethene ........... 10 u 10 u 10 u 10 u 10 u 10 u 

Chloroform.................: ....... 10 u 1ou 10 u 10 u 10 u 10 u 
1.2-Dichloroethane ................. 10 u 10 u 10 u 10 u 10 u 10 u 
2-Butanone ......................... 10 u 10 u 10 u 10 u 10 u 10 u 
l.l'.l-Trichloroethane .............. 10 u 10 u 10 u 10 u 10 u 10 u 
Carbon Tetrachloride ............... 10 u 10 u 10 u 10 u 10 u 10 u 
Vinyl Acetate...; .................. 10 u 10 u 10 u, 10 u 10 u 10 u 
Bromodichloromethane.~.~ ........... 10 u 10 u 10 u 10 u 10 u 10 u 
1.2.Dichloropropane ............ ...' 10 u 10 u 10 u 10 u 10 u 10 u 
Trans-1.3.Dichloropropene .......... 10 u- 10 u 10 u 10 u 10 u 10 u 
Trichloroethene ................... 10 u ' 10 u 10 u 10 u 10 u 10 u 
Dibromochloromethane ............... 10 y . 10 u / 10 u 10 u 10 u 10 u 
1.1.2.Trichloroethane ........... ...' 10 u 10 u 10 u 10 u 10 u 10 u 
Benzene ............................ 10 u ld u 10 u 10 u 10 u 10 u 
cis-1.3-Dichloropropene ............ 10-u 10 u 10 u 10 u 10 u 10 u . 

. 2-Chloroethylvinylether ............ 10 u 10 u 10 u 10 u 10 u 10 u 
Bromoform .... . ....................... 10 u 10 u 10 u 10 u 1ou 10 u 
I-Hethyl-2-pentanone ................ 10 u 10 u 10 u 10 u 10 u 10 u 
2-Hexanone ......................... 10 u 10 u 10 u 1 10 u 10 v 10 w 
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-PPPI-P-~pII-uII111111:..uIuIPIPIPI*-IIII-----------~=~~~~~~~~~~~~~~~ uIIIIIPLI-II-II-II~------------== 

RFW Batch Number: 86070451- Client: COLTS NECK Page: 2 
--------------I----"------------"------------------------------~-------------------------------------- 

C+st ID: BLANK 5-4 TRIP BEANK 19 A BLANK 19A BK SED 10 B 6 HR 
RFWW: BLANK 0290 BLANK 0320 0330 0070 

I-I-P -II-II larrrlurrrrrrrrrlrlrrlrrlllrflrrr-rr-rrlfl -UI-UIIf1IIIIII-Plfl-~~~~~~ufln~~-----fl 
Tetrachloroethene.................. 10 u 10 u 10 u 10 u 10 u 10 u 
-1,1,2,2-Tetrachloroethane.......... 10 u 10 u 10 u 10 u 
Toluene 

10 u 10 u 
. . . . . . . . . ..*.**'***.*.m...... 10 u 25 10 u 1J . 10 u 10 u 

Chlorobeneene . . . . . . . . . . . . . . . . . . . . . . 10 u , 10 u 10 u 80 u 10 u 10 u 
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . 10 u 10 u 10 u 10 u 

10 u 
10 u 10 u 

Styl;ene . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 u 10 u 
potal Xylenes...................... 

10 u 10 u 10 u 
10 u 10 u 10 u 

Dichlorobenzenes................... 
10 u 1ou 10 u 

10 u * 
Trichlorofluoromethane......;...... 

10 u * * 
10 u 10 u 10 u 10 u * 1: u 10 u 

Others: 

* See BNA report. 
. ' 

U-Analyzed, not detected. B=Present iti.biank. 
J-Present at less than detection limit'. NR-Not'requested. 

I ,* 
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RFW Batch Number: 8607-451- Client: COLTS NECK Paget 3 
--------~~--~-~-~~~I-"--~"--~~~~~~~~~~~~~~~~~~"~~~~-~~-~~~"~~~-~--"~~---------~~~~~~a~~--"~~-~~"~~-~~- 

Cust .ID:.lO B 1 RR 10 A 6 RR 4 B 6 RR 4BlHR 10 A 1 Hi3 3-2 
RFW#: 0050 0030 0120 0110 0010 

,~lll-----pl-~~~---~~~~~~~~~~~~~~~~~~~~~-fl~~~-----~fl--------fl-- 
0220 

uIIIIIIf1IIIIIUIIf1U~~U~~~l 
Tetrachloroethene . . . . . . . . . ...*..... 10 u 10 u 10 u 10 u 10 u 10 u 
1,1,2,2-Tetrachloroethane.......... 10 u 10 u 10 u 10 u 10 u 10 u 
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 u 10 u 10 u 10 U' 10 u 10 u 
Chlorobenzene . . ..*................m 10 u 10 u 10 u 1ou 10 u 10 u 
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . 10 u 10 u 10 u 10 u low 10 u 
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 u 10 u 10 u 10 u 10 u 10 u 
Total Xylenee . . . . . . . . . . . . . . . . . . ...* 10 u 10 u 10 u 10 u 10 u 10 u 
Dichlorobenzenes................... + 1 'a * 
Trichlorofluoromethane............. 10 u. 10 u 10 u 1: u 10 u lb u 

Others: 

+ See BNA report. 

. 
. 

. 

U-Analyz'ed, not detected. B-Present in blank, 
J-Present: at less than detection limit. NR-Not requeeted. 
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llllll- III-IIIIIIIIIIPlllPmmmmmm*mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm~~=mmEmm=========-== 

R&W Batch Number: 8607-451- Client: 
,I 

COLTS NECK Page: 4 ------------------------------------------------------------------------------------------------------ 
Cuet ID: BLANK 19 B.l HR 19 A 6 HR 19 A DUP 19B6RR 4AlRR 

. RFW#r BLANK 0170 0150 0300 0190 0090 
urlu--urrrrrrrlrrrlrrrrrf~rrrrrrrrrffrnrrrrrrfp mBunII)ImflImmII- Cl u-------f1 

Tetrachloroethene . . . . . . . . . ..*...... . 10 u 10 u u 1,1,2,2-Tetrach~oroethane......~... 10 u 10 u 10 10 u 10 10 u u 10 10 is u 10 1ou u 

Toluene .**............*....,.*..... 10 u 10 u 10 u 10 u 10 u 10 u 
Chlorobencene .*.................... 1ou ' u u 10 10 10 u 10 u 10 u 
Ethylbenzene . ..C................... 10 u 10 u 10 u 10 u 1oir 10 u 
Styrene .~~..~*ri.*..*.*.**d*....... 1ou 10 u 10 u 10 u 10 u 10 u 
Total Xylenee . . . . . . . . . . . . . . . . . . . . . . 10 u u 
Dichlorobeneene& 

10 10 u 10 u 10 u 10 u 
..i................ 10 u * * * l 

Trichlorofluoromethane............. 10 u. 10 u 10 u 10 u 1: u 10 u 

Others: 

+ See BNA report. 

t: . 
lA 
4 

. 

U-Analyzed, not detected. B-Present in blank. 
J-Present at leea% than detection limit. NR-Not regueeted. 
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-mm- ICIIIImImUmImYmm-mm-mmmmmmmm-mm=-- =-m---mmmPmmmmPlmmPPllUICIIIPPPIIIlPIIlP=--~== 

RPW Ba'tch Number: 860704510 Client: COLTS NECK Page: 5 
----------I----------------------------------------------"-------"--~--""----------------------------- 

Cust ID1 3-l 19A 1 ?iR 19A 1 HR D 4A 6 HR 

ItFw#t 0210 0130 0130 D 0100 
---mmmm--nm~~mmm -IIIP-mIII~mmI--~~~~~m~mmmm~~ IIuIIImIf1111n1111f1-m~~9~mnfl~-- fl 
Tetrachloroethene . . . . . . . ..i........ 10 u PO U' 10 u 10 u 
1,1,2,2-Tetrachloroethane.......... 10 u 10 u 10 u 10 u 
Toluene . . . . . . . . . . . . . . . . . ..**....... 1ou 10 u 10 u 10 u * 
Chlorobenzene...................... 10 u 10 u 10 u 10 u 
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . 10 u 10 u 10 u 10 u 
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 u 10 u 10 u 10 u 
Total Xylenes . . . . . . . . . . . . . . . . . . . . . . 10 u 10 u 10 u 10 u 
Dichlorobenaenoa................... * * * *. 
Trioh1orof1uoromethane............. 10 u 10 u PO u 10 u . 
Others: . 

* SEE BNA REPORT 

. 

U-Analyzed, not detected. 5Preeent in bl6nk. 
J-Present at leee t&n detection limit. 

NW-Not Reported 
NR-Hot areguested. 



I WESTON ANALYTICS 
'GC/MS DATA SUBBABY 

VOLATILE HAZARDOUS SUBSTANCE LIST COMPGUNDS ' 
-IImmm--mmmmmmmmmmmmmmmummmmm-- Illlnmlllm~mmmam >p=: 

RFW Batch Number8 86070451- Client: COLTS NECK 
----l--l-------LI-------------------------------------------------~-- 

Page: 6 
~lr----rlrrlrrrrlr-r-----"~-----. 

Cust ID:'$l-A 6.B.B.,.lQ.B 1. HR.- 19 B.6 IiB 19 A DUP : BLkNK 
Sample Rlw: 0160 0180 

._:..---; .---. 
0200 03.10 -"- BLANK 

Information Matrix: SOIL SOIL SOIL SOIL SOIL 
D.F.: 1.48 13.1 11.1 1.55 

Units: UG/KG UG/KG UG/KG UG/KG UG,Ki 
-------------r-----r~-----"---------------------------------------------"---"------------------"~----. 
Surrogate Toluene-d8: 101 % 144 5. 
Rmcovery Bromofluorobeneene: 

100 % 114 % 98% % 
99 % 107 % 74 % 105 % 

(%I 
101 % 

1,2-Dichloroethane-d4: 109 % 106 % 93 % 110 % , 89 % : 
IlllllllmulfllmUImmmm~~mmmnmmmm~~ amuummlflull -uflmu-m--f] 

Chlorometbane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 

'i' 
t Hethyleno Chlorida ' 

\&Aczmtons 
,**~..... ......... .-AM-- .... .-. ... .--A 

z 
............................ 

Carbon Dieulfide ........... mm; ..... 
1.1.Dichloroethene ................. 
l.l-Dichloroethane ................. 
Tram-1.2.Dichloroethene ........... 
~Chlore~Orh.~l ...................... 
l-,2-Dichlorogthane ................. 

t2~~tanono -^' . ........................ 
l.l.l-Trichloroithane .............. 
Carbon Totrachloride..., ........... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1.2-Dichloropropane........;. ....... 
Tram-1.3.Dichloropropene .......... 
Trichloroethene ................... 
Dibromochloromethane ............... 
1.1.2-Trichloroethane .............. 
Benzene ............................ 

. cis-l,+Dichloropropene ............ 
2-Chloroothylvinylether ............ 
Bronoform .......................... 
I-Hethyl-2-pentanone ............... 

.. 2 -Hexmone .......................... 
. 

> h-’ 7 + 

15 u 
15 u 
15 u 
15 u 

NBP 
k23oi"c 
"-1.5 u 

. 15-u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15.u. 

130 u 110 u 
130 u 110 u 
130 u 110 u 

'! 11;; . ..$- 110 u 

-a. 12()0-;:;‘“= 

'L130+u 
L- !z-- 
LXlol; 

130 U' in0 u 
130 u 110 u 

y;;..*; 130. y, 
110 u 
110 u 
110 u 

\.$40---' 110 u 
130 u 110 u 
130 U 110 u 
130 u 110 u 
130 u 110 u 
130 u 110 u 
130 u 110 u 
130 u 110 u 
130 u '110 u 
130 u 110 u 
130 u 110 u 
130 u 110 u 
130 u 110 u 
130 u 110 u 
130 u 110 u 
130 u 110 U \ 

16 U 
16 U 
16 U 
16 v 

,'t!Q 
':.lr?,,f 
16 U 
16 U 
16 U 
16 U 

i I 2 5_..-+C 
'16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U. 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

J .__ * ,__ 

10 u 
10 u 
10 u 
10 u. 

3.7 J 

1: I: 
10 u 
1ou 
10 u 
10 u 
10 u 
10 u 10 u *. 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
-10 u 
10 u ;,, 

. 
-\ 

i 1 7 ,, 
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To:~e~'~ 
cc: Kass Sheedy 

RECEIVED 
NOV 11 ;986 

GEOSCIENCES DEPT 

FROM: 

PROJECT: 

SUBJECT: 

Ed DATE: 11 November 1986 

W.o. NO.: 

EXPLOSIVES/METALS RESULTS FOR COLTS NECK 
RFW BATCHES 8607-451, 397, 378 

Both the Explosives and Metals analytical results and raw data were, 
reviewed to resolve questions concerning some of the reported values. 
The metals results will be addressed first. 

RFW Number 8607~451 

Silver (Ag): Only one sample 8607-451-0050 (stream 10-B 1st hr.) has a 
result greater than the detection limit (0.0025 mg/L). All other silver 
resu.lts are <0.0025 mg/L. The error appears to have been transcriptional. 

Chromium and Copper (Cr and Cu): All method blanks (digested laboratory 
water blanks) and calibration blanks (acidified laboratory water) concen­
trations were less than the stated detection limit. The low but measurable 
values in the sample blanks (2-1 blank and stream 19-A blank) cannot be 
explained. 

Nickel (Ni): The method 'preparation blank concentration was <0 .01 mg/L. 
One calibration blank exhibited a concentration of 0.01 mg/L, all others 
were less than the detection limit 0.01 mg/L. Subtraction of the calibra­
tion blank value from the determined sample concentrations would not re­
duce their concentrations to less than the detection limit. The measured 
value although small cannot be explained by either preparation blank con­
tamination or calibration blank contri~ution. 

Zinc (Zn): The zinc preparation blanks exhibited concentrations of 0.017 
and 0.014 mg/L respectively. These levels when subtracted from the sample 
blank~ reduce their concentrations to less than the detection limit of 
'0.01 mg/L. The calibration blanks were al"1 less than the detection limit • 
This preparation blank contribution will affect the values'for some of the 
other samples. The accompanying tables reflect these changes. 

E-l 



Amy Bruckner -3- 11 November 1986 

2,4,6 - TNT. The retension window for HMX was 3.58 ± 0.09 minutes. The 
response assigned to HMX occured at 3.90 minutes which is outside the HMX 
retention window. A revised analytical report accompanies this memo. The 
retention window for 2,4,6 - TNT is 10.41 ± 0.33 minutes. The retention time 
of the analyte. assigned to 2,4,6 - TNT in the chromatogram of the sampleoccu~ed 
at 10.41 minutes~ THis is a correct retention time, however visual inspection 
of th.e chromatogram indicates the response at 10.41 minutes does not have the 
cQ~racteristic shape of the analyte response observed in standards. Therefore 
the material was quantified as the analyte 2,4,6 - TNT but it must be noted 

c.tha,t: the identification is tenuous, for the reason mentioned above. 
>:::,.:! ,,", 

. : ~ 

. ~L C "'. 

" ." . 

.\. 

"" ~.,:: ,. :. ' 

E-2 

i 
I 

. I 

'.' 



(:-: , 

!. , 
I· 

(' , 
r . 
\ . 

( ... 

L. 

\
, .. , .. 
. . 

. L.' 

(. -: 
I' c. 

r­
( 

c :-­i _. 
i ,-
, , 

} . 
, 
l ..... 

• 

Amy Bruckner 

RFW Number 8607-378 

-2- 11 November 1986 
- c 

Chromium (Cr) and Nickel (Ni): The method blanks for both elements are less 
than 0.01 mg/L. Calibration blanks bracketing sample numbers 8607-378-0110. 
through 8607-378-0160 are within acceptable limits «0.01 mg/L), ':however, . 
the·calibration blanks associated with sample numbers 8607-378-0010·thtough 
8607-378-0100 have concentrations of 0.016 and 0.034 for Chromium and ;!.Nickel 
respectively. This indicates the associated measured sample~concentrations 
are biased high by those amounts respectively. Subtraction of those values 
from the sample values for Chromium and Nickel respectively will bring all 
sample values except 378-0010 Nickel to less than 0.01 mg/L. 

Zinc (Zn): All method and continuing calibration blanks are less than 
0.01 mg/L. The low blank (11-2 blank) value (0.01 mg/L) cannot be directly 
attributed to either blank contamination or calibration bias. 
The attached tables reflect corrected ~alues for Cr and Ni • 

RFW Number 8607-397 

Chromium (Cr): All method blank concentrations were less than 0.01 mg/L; 
however, calibration blank concentrations were between 0.019 and 0.016 mg/L. 
Measured sample concentrations could therefore be biased high' by those values. 
Reduction of all sample concentrations by calibration blank contribution 
would place all sample concentrations at less than 0.01 mg/L. 

Nickel (Ni): All method blank concentrations were less than 0.01 mg/L, 
however calibration blank concentrations ranged from 0.032 to 0.034mg/L. 
Measured sample concentrations could be biased high by those values. Re­
duction of all sample and blank concentrations by the calibration blank 
contribution would reduce the sample concentrations to less than 0.01 mg/L. 

'Zinc (Zn): All method and calibration blank concentrations were less than 
0.01 mg/L. The associated· sample values cannot be explained as due to 
high method or calibration blank contribution. 

EXPLOSIVE RESULTS FOR RFW BATCHES 8607-451 AND 378. 

Raw data for sample 8607-451-0028 (2-1 blank) was examined. The retention 
window established for HMR was 3.63±0.02 minutes. The response assigned to HMX 
in the blank was observed at 3.67 minutes. This is outside the analyte win­
dow and should not have been assigned to HMX. A corrected table accompanies 
this' memo. 

Raw data for sample 8607-378-0010 (11-2 blank) was examined for both HMX and 

E-3· 
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DATE OF REPORT: 16 September 1986 

COLTS NECK 
r :~ i I: ',i~ . '.'.!('~':' , ;", i ~ :' HETALS SUMMARY REPORT . "H 

FOR 
SAttPLES RECEIVED Jul'y 25. 1986 

"ION 1771-09-02 il", 

DATE SAMPLES COLLECTED: July 21-24. 1986 ;0;.' 
SAMPLES COLLECTED 8Y:· Amy Bruckner 

; 

if ! i i \ ~ " ' , ! ·1: {" "i<," 

II .;; 

"" n :' ~ ., 
.,\ 

Cu '.' 
:',,"', '. Hi .11 t ; 

• Sb As Be Cd . Cr. Pb ,,,H9 Se 'Ag 11 !-n I! I,: :11, 

R.F.W. NUMBER CLJfNT 1.0. mg/L mg/L mq/l mg/L mg/l .-~- mg/L 1,!9/L mg/L mqiL P:!9.It mg/L II1g/L :_ 
• (J, ;;\' 

8607-451-0010 Stream 10-A 1st hr. <0.03 <0.01 '<0.0) <0.0025<0.01 <0.01 <0.005 '0.3 <0',01 <0.005 <0.0025 <0.01 0'.'01'5 1 Il:j 
!' f 

-0050 Stream 10-B 1st hr. <0.03 <0.01 <0.01 <0.0025 <0.01 <0.01 <0.005 <.2 <0.01 <0.005 0.004 <0.01 0.01'(\ 
I' ':! ~' 

-0070 Stream 10-B 6th hr <O.llJ <0.01 <0.01 <0.0025 <0.01 <0.01 <0.005 <.? <0.01 <0.005 0.004 <0.01 0.016 

• -0090 Spring 4~A 1st hr. <0.03 <0.01 <0.01 <0.0025 0.012 0.014 <0.005 <.2 .04 <0.005 0.004 <0.01 0.0.33 
-0100 Spring 4-A 6th hr. <0.03 <0.01 <0.01 <0.0025 0.017 0.014 <0.005 <.2 0.04 <0.005 0.004 <0.01 0.055 
-0110 Spring 4-B 1st hr. <0.01 <0.01 <0.0025 0.012 . 0.014 <0.005 <.2 0.03 <0.005 0.004 <0.01 0.043 
-0120 Spring 4-B 6th hr. <.0.01 <0.01 <0.0025 0.014 0.016 <0.005 <.? 0.03 <0.005 0.004 <0.01 0.034 

t>l -0130 Stream 19-A 1st hr. <0.03 <0.01 <0.01 <0.0025 0.014 0.018 <0.005 <.2 0.03 <0.005 0.004 <0.01 0.043 
I -0150 Stream 19-A 6th hr. <0.03 <0.01 <0.01 <0.0025 0.016 0.017 <0.005 <.? 0.04 <0.005 0.004 <0.01 0.044 .... -0170 Stream 19-B 1st hr. <0.03 <£1.01 <0.01 <0.0025 0.014 0.017 <0.005 <.2 0.04 <0.005 0.004 <0.01 0.138 

-0190 Stream 19-B 6th hr. <0.03 <0.01 <0.01 <0.0025 0.014 0.018 <0.005 <.2 0.03 <0.005 0.004 <0.01 0.030 
-0210 3-1 <0.03 <0.01 <0.01 0.008 0.017 0.015 <0.005 <.2 0.05 <0.005 0.004 <0.01 0.242 
-0220 3-2 <0.03 <0.01 <0.01 <0.0025 0.013 0.016 <0.005 <.2 0.05 <0.005 0.004 <0.01 0.103 
-0230 Stream 2A 1st hr. <0.03 <0.01 <0.01 <0.0025 0.016 0.021 0.014 <.2 0.04 <0.005 0.004 <0.01 0.064 
-0250 Stream 2A 6th hr. <0.03. <0.01 .<0.01 <0.0025 0.017 0.022 0.014 <.2 0.04 <0.005 0.004 <0.01 0.061 
-0270 2-1 < 0.03' <0.01 <0.01 <0.0025 0.023 0.024 <0.005 <.2 0.03 <0.005 0.004 <0.01 0.032 
-0280 2-1 Blank <0.03 <0.01 <0.01 <0.0025 0.014 0.014 <0.005 <.2 0.04 <:(1.005 0.004 <0.01 0.015 
-0290 5-4 <0.03 <0.01 <0.01 <0.0025 0.019 0.022 <0.005 <.2 0.04 <0.005 0.004 <0.01 0.051 
-0300 Stream 19-A Dup <0.03 <0.01 <0.01 <0.0025 0.021 0.018 <0.005 <.2 0.04 <0.005 0.004 <0.01 0.039 
-0320 Stream 19-A Blank <0.03 <0.01 '<0.01 <0.0025 0.018 0.019 <0.005 <.2 0.04 <0.005 0.004 <0.01 0.015 

r1ethod Blank <0.03 <0.01 <0.01 <0.0025 <0.01 <0.01 <0.005 <.2 <0.01 <0.005 0.004 <0.01 0.014 
Blank Sptke 97X .90% 90% 99% 91% 87% 103% 97% 90% 98% 93% 89% 99';:, 

'a ,z 
;-, 

: " COt1PlLED BY ,~ (¥t- APPROVED BY. ' (" .... ~ .. ' , .-

Steph~ ie 0 larl H. Ha~sen. Ph.D. 
Data Manage Manager 
WESTON Analytical Laboratories WESTON Analytical Laboratories 
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DATE SAMPLES COLLECTED: July 14-16, ,1986 
SAMPLES COLLECTED BY: A. Bruckner, R. Althouse 

' .. ~
~. I,-"-~ 

4 .',', ~ ::'.,:: : ~ 
;f. ~ .. '. . _ ... ·f-·~· 

r---' 

< 
~ 

DATE OF REPORT: 16 September 1986 

COLTS NECk 
METALS SUMMARY REPORT 

FOR 
SAMPLES RECEIVED July 16, 1986 

WOH 1771-09-02 

i_ ", ,f '-i';Wn , :.:':' 1::~.·4 (,'_=.1 . 
.', 

Sb As Be Cd Cr CuPb Hg Ni Se Ag Tl Zn 
R.F.W. NUMBER CLIENT I.D. mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L 'mg/L mg/L mg/L mg/L '"giL 
8607 -378-0010 10-1 <0.01 <0.01 <0.01 0.006 0.016 0.03 <0.005 <.5 0.05 <0.005 <0.0025 <0.01 0.09 

-0020 10-3 <0.01 <0.01 <0.01 <0.0025 0.013 <0.01 <0.005 <.5 0.03 <0.005 <0.0025 <0.01 0.08 
-0030 10-2 <0.01 <0.01 <0.01 <0.0025 0.019 <0.01 <0.005 <.5 0.03 <0.005 <0.0025 <0.01 ].01 . 
-0040 1O-2A <0.01 '<0.01 <0.01 <0.0025 0.019 <0.01 <0.005 <.5 0.02 <0.005 <0.0025 <0.01 0.82 
-0050 11-3 <0.01 <0.01 <0.01 <0.0025 0.012 <0.01 <0.005 <.5 0.03 <0.005 <0.0025 <0.01 0.06 
-0060 11-1 <0.01 <0.01 ' <0.01 <0.0025 0.019 <0.01 <0.005 <.5 0.02 <0.005 <0.0025 <O, . .ot 0.03 
-0070 11-3A <0.01 <0.01 <0.01 <0.0025 0.019 <0.01 0.006 <.5 0.03 <0.005 <0.0025 <0'.01 0.04 

t<I -0090 11-2 . <0.01 <0.01 <0.01 <0.0025 0.019 <0.01 <0.005 <.5 0.04 <0.005 <0.0025 <0.01 0.07 
I -0100 11-2 Blank, <0.01 <0.01 <0.01 <0.0025 0.018 <0.01 <0.005 <.5 0.04 <0.005 <0.0025 <0.01 0.010 Ul 

-0110 19-2 <0.01 <0.01 <0.01 0.006 <0.01 <0.01 <0.005 <.5' 0.016 <0.005 <0.0025 <0.'01 0.09 
-0120 19-1 <0.01 <0.01 <0.01 0.007 0.015 <0.01 0.006 .I <';'5 ' 0.02 <0.005 <0.0025 '<'0'./01 0.09 
-0130 19-3 <0.01 <0.01 <0.01 0.004 <0.01 <0.01 <0.OQ,5, <.5 <0.01 <0;005 <0.0025"<0.01 0.06 
-0140 5-1 <0.01. <0.01, <9:01 <0.0025 , ~O.Ol ,<0.01 ", <0.005, <.5 <0.01 <0.005 <0.0025 <0.01 0.017 
-0150 5-2 <0.01 <0.01 <0.01 -.:0.0025 <0.01' <0.01" <0.005, '<';~'; <0.01 <0.005 <0.0025 <0.01 0.016 
-0160 5-3 <0.01 <0.01 <0.01 <0.0025 :<0.01 <0.01 <~.005 <.5 _ <0.01 <0.005 <0.0025 <0.01 0.033 

Method Blank <0.01 <0.01 <0.01 <0.0025 <0.01 <0.01 <0.005 <.5 <0.01 <0.005 <0.0025 <0.01 <0.01 
Blank Spike . u: ~, ~ 96% 104% 103% 100% S8% 921. < 91% 

APPROVED BY@t ~~ (, . tit:. ~ v::\ 
. .t,:-l' ~~;. ~ '/ ,j' Earl M. Hansen, Ph.D . 

Manager 

:'---'~-!~ 

,'I" .'I!~:!~~r'\ ~;".I~h:~1 . WESTON ANALYTICAL LABORATORIES 
·.'ol ;.,: 

. -'Ii t H, kr~?qi~.J'· !~.! ;1~'!'f,t<:f!!: ", i!'L'p 

;.:. i ' I, 
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, ~., :.', . ',. ,f . , .. ~ .• ;:.~: v Y. v 'J , ii'.'; , 

DATE oF" REPO'RT:' '9/15/86 

\( V 1-! 1 

... f" 

COLT'S NECK 

METALS SUHHARY~iibRT 
.' . . .. F~~~ .. ; "J . .<'-

SAMPLESRECJU-VEQ:.7 /l8/8~ 

..... ,,' \I 

-.,.- 'J \," \i 

:. '/,,~ '- -..~ : .... ~.~ ... 

w~o.iI: ll71l;~b9~o2 
': . ...; ,: / v .;... '\'. v\: \/ '-J 'oJ 

1..: .... 

if"~l: 
:'" f 1~" tl~'" ! 

I" "<; ,:) 
.. t ~ 1 ~ 

',i tl:~ .. 

t- ". ~ ~t .... 

f.' 

I '. ! 
I 
I 
j 

u.:. 
'.'" ':-1; 

;:(.Q 

, L' 

'. !~",.~:' v: 1:; , ;t:1: "~ 'S' .:1 ~;.:- /~i::.i· 
1: ;,., . ';:~ 
~. , : '~(: Date'''Samples Coll~~c,i~'d: 7117~18/86 

Samples Collected' ;;.by.:. ,. !-,' Brtackner D 

r .~ ~ :~~~.'; ):~~.~:'" ~.·-i<·}, 

RFW#: 

R. Althouse 

, :~, .' ',' ;, ;~, :;, v v: ~;~}i': 'm5iL~., c,' _ , ' , ! J : <:": 

(Ai 

'.I, 

~.5 
c:. 
.0 

f" 

C) 

.. 8607-397- Client~"'.t~ ·Sb 'As 'Be . . Cd . ;::'0 'Cr '/, Cu . Ph Ni Sr I:!a Tl '? Zn 
U8lL 
~ 

, 
tzJ· 
I 

0'1 

. 0010 

0030 

0050 

0060 

0070 

0080 

.0090 

0100 

UllO 

0120 

0130 

0140 

2-2 

2-4 

3-3 

3-J-A 

- ~ 1 

~" 

3-3 Blank 

4-1 

4-2 

4-3 

7;:;'1 

7-2 

7-3 

<0.01:<0.01 

jJ3ifY'<o.01 

~'.~Ol; 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

~.01 

<0.01 

<0.01' 

i , 
<0.01 

: <0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<G.tH.· 

7-2 Blank <0.01 

Method Blank <0.01 

<0.01 

<0.01 

<0.01 

<0.01 

Blank Spike 106% 96% 

<0.01 

<0.01 

<0.01 

<0.01 

<U.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

COMPILED BY: ~.~ 
Stephani Dobb 

, "j Data Manager 

~iWESTON.An.lYfiC.~ L.bor~torie. 

,/, ,_ " :' ',- 'l i :,:.! . ' ,;::,~ , 

< 0.0025 .' < 0.01 . <0.01 <0.005 <0.01 <0.005<0.0025_ <0.01:: 
: - t I.~ _ ~ ';.~ .• • . /. :'..' ; 

< 0.0025 < O~Ol <0.01 <0.005 <0.01 <0.00.5<0.0025 <0.01, . I:' ~ :. . ' .. -~ 
< 0.01 

< 0.01 

V '\/ 

<0.01 <0.005 0.011 <0.00)<0.0025 <0. OJ, 
. I, 

<0.01 <0.005 0.011 <0.005<0.0025 <0.01 
: 

,.0.03 

0.02 

0.11 

0.20 

<~2 

<.2 

<.2 

<.2 

< 0.0025 

0.0025 

< 0.0025 

< 0.0025 

< 0.01<0.01 

0.010 <0.01 

<0.005 0.011 <0.005<0.0025 <0.01 <0.01 <.2 

<0.005 0.011 <0.005<0.0025 <0.01 0.06 <.2 

< 0.0025 0.011 <0.01 <0.005 0.011 <0.005<0.0025<0.01 

< 0.0025 < 0.01 <0.01 <0.005 <0.01 <0.005<0.0025 <0.01 

< 0.0025 

< 0.0025 

< 0.0025 

0.011 <0.01 

0.013 <0.01 

0.01l <0.01 

<0.005 0.015 <0.005<0.0025 <0.01 

<0.005 0.012 <0.005<0.0025 <0.01 

<0.005 0.03 <0.005<0.0025 <0.01 

0.03 <.2 

0.06 <.2 

0.03 <.2 

0.03 <.2 

0.-09 <.2 

< 0.0025' 0.014 <0.01 <0.005 0.02 <0.005<0.0025 <0.01 <0.01 <.2 

< 0.0025 < 0.01 <0.01 <0.01 <o.Oa5 <0.01 <0.01 <.2 

104% 91% 87% 

APPROVED BY: oJ ,'4 llF::'_ ..... KKl, f L If fl-, 

~. 
Manager 
WESTON Analytical LaboratQrles 

. '7). '-., 

- <.' . . ..- , " 
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,QAT~OF REPORT: 10 September 1986 
.:'~ ~~, .. ~ 
. . .~.;: 

COLT's NECK EXPLOSVIES. IN WATER/SOIL 

WESTON 1. D. # 
= m 

Detection limits: J:, 

(Waters-ug/l ; ter )l: ' 

Date\Ana1yzed: 7/30/,86 

451-23 1" 

-25 " 
-27 
-28 
-36 
-37 , . 
-23 Dup , 

Blank 
, . , 

,~~ . '-.. , .-

+ ·r"~.·-

CLI ENT 1. D. , HMX::, 

'. :," ".-

, RDX 
'~ 1.0', 

; : 
! ; 

2-A{lst hour), < : i < 
2-A(6thhour) < i, ;< 
2-1 ' <, < 
2-1 Blank 2.71,]:;,: 1< 
2-AStreamB1k,", '< '.' :,~ 1?:,~21':c 
2-A Sed. 81 ank <-~< 

.' I,.. 

Lab Duplicate' < ,~ ~~ 
Lab Blank < < 

SPIKE LEVEL/% RECOVERY., ;, 

2,4,6-TNT 

1 25 
' " : 

•• • I .. ;' •• ,: .. " : • 

, , , \ ~': ' 

'" i 

< 
< 
,< 

"< 0.. 
0' < -' r " 

<'\, < " t ~ 

I" ", 2XSpi ke 

~
k'~.';,~~x Spike 

,3~5/73 .~. ,,21i=Zl 
8. 75/75 '>'5/~;10 

, / ~ "lOX Spi ke +,; , 17.5/98 :lq/l06,,: ~ 
i .," 

I I ' " , ,-' ! 

I Detection Limits: , 1.4 ':'r:, :0.8 
, (Soils-ug/gram) .,~.; . 

I' 

t 
[,-

\ .~ 
1 ' 

1 __ ,' 

...-;,..... ,', .~ 
I ' , 
1 , 

DatejAnalyzed: "8/1/86 

451-24 ' .. 2-A(lst hour) 
-26 ; ,2~A(6th hour) 

": < . ~ .... ' 
<', -;. 

-35 . . 2-A Dup <' 

Blank )\ >,:Lab Blank < 

• +. SPIKE LEVEL/% RECOVERY 

< ,'. , 
(;:~'t~' . . < 

::.::: .. ,~ 

< i 
e '~ 

~" 

". .~,. 

< 
< 
< 

< 

2X Spike ,," 2.8/99 , ,,' 11.6/94~': .. ,·~. 2/119 
10XSpi ke , q ... 14~{)/93 ;~~~ liftS.O/S7' ':~ 10/92 
lOX Spike Dup.~. :·.'14.01102~'~. ~·,8.0/93:, .-:.': ':10/101 
451-26 MS ' ? Lab Matrix SP1 ke '14~0/95A'" '. 8"': '1 ' 

COMPILED B~l!rt<' AI~/ :PPROVED Bk:.'~"::"""'.' ~~~--'---::-:--~_ 
" Ed~/ard P. M~~ . rl M. 

'-" Inorgani c Section Manager, Manager 
" WESTON Analytical Laboratories;; WESTON Analytical Laboratories 
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: ... ~' 
,!.\' , 
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, ~ '" 
., 

378";2X 
" ", ... 5X' 

,;' , .. lOX 

.. ' .. , .... ' 

, . 

< 
< 

< 
< ., 

'< 
< 

.. /' ':" 3.5/107' 
" 80.75/99,"" 
• ·}'17.:5/JCZ, .. ' "~ 

'>., ."<:.. :"'., 

.:: 

E-8 

10 September 1986 

< 
< 

< . ,.' 

< 
< 
<' 

< 
< 
<. 
< 
< 
< 

219 1 :, .. ;' 

5/97':' 
1Q/98 
,. 

-'::;." 

< 
< 
< 
< 

1.85 " ..... ~ .-.. 

< 

< 
< 
< 
< 
< 
< 

2.5/110 
"6~25/l04 
12.5/93 
2.5/97 

6.25/94 
12.5/97 

Laboratories 

:1 

, ; 

I/~ •. 

I' 
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