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SUMMARY 

The purpose of the drilling program at the Maywood Interim 
Storage Site was to: ._ 

0 Collect subsurface geologic information for use in 
evaluating the suitability of the site for temporary 
and/or permanent storage of low level raoloactlve 
materials 

0 Install ground-water monitoring wells 

0 Drill two holes for radiological characterization 

‘i’his report documents the procedures USed and results obtaineo 
during this subsurface investigation conducted as a part of the 
Department of Energy’s Formerly Utilized Sites Remeaial Actron 
Program. 

The program Included overburaen ana brarock sampling, 
permeability testing, installation of ground-water monitoring 
wells, ana measurement of grouna-water levels. A total of 15 
ground-water monitoring wells were installed and two geologic 
boreholes were drilled. The results of the investigation 
indicate that: 

0 Overburden materials range in tnickness from 1.b to 
21.5 ft in the site area 

0 No consistent permeability values can be determine0 
for the overburden due to the reworked nature of the 
materials 

0 Bedrock permeabilities ranged from 10s3 to 
10-s cm/set 

0 The ground-water in both the overburaen ano bcarock 
aquifers flows generally southwest 
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1.0 ZNTRODUCTION 

This report documents the procedures used and results obtainea 
during the subsurf ace investigation ana monltorlng well, installation 
program conducted at the Maywood Interim Storage Site (MISS) bftwtfn 
October 25 ana February 12, 19k5 (Figure l-l). The work was 
conducted aS a part of the Department of Energy (DOE) Formerly 

Utilized Sites Remeaial Action Proyram (FUSHAP). 

The HlSS is located ad)acent to the Stepan Company and is bisecceo 
by the bounaary between the Township ot Rochrlle Park ana the 
Borough of Maywood, New Jersey. The site is roughly triangular In 
shape and comprises slightly more than il.7 acres (Figure l-i). 
There are currently three above-ground Otructures on the site; 6 

one-story pump house used by the Stepan Company to araw makeup water 
from the Passaic River; the water reservoir; and Building 76, an 
industrial warehouse that ~111 bc aemolisheo. Two railroaa spurs 

run through the site, one services the Stepan Company and the other 
a Sears warehouse aa]acent to Stepan. The site is surrounaed by b 
6- to 6-ft high chain link fence. 
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F IGURE l-l M ISS LOCATION 
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CURRENT 
CONFIGURATION 

NO SCALE 

*A BUILDING IS Oh TOP OF TnlS BURIAL SITE 

FIGURE l-2 MISS MAP 
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2.0 PURPOSE AND SCOPE 

2.1 PURPOSE ‘. 

The purpose of the drilling program at the hiss was to collect 
subsurface geologic information for use in evaluating the 
suitability of the site for storing lob level raaioactlve materlals, 
to drill two holes under New Jersey State Highway 17 for 
radiological characterization, and to install grouno-water 
monitoring wells. The geologic information to be collectea incluard: 

o Stratigraphic information such as litholoyy, thickness, area1 
extent, ana continuity of subsurface materials 

o Grouna-water information incluaing grouno-water levels irrro 
gradients, permeability, and aquifer/aquiclude characteristics 

2.2 SCOPE 

A total of 15 grouna-water monrtoring wells were installea at the 

MISS; seven were installed to monitor water levels in bedrock ana 
eight were installea to monitor water levels In the overturaen 
materials. In addition to the 15 monitoring wells, two aaaitlonal 
borings were completed to ootain further geologic information trnc 
two angle holes were drilled for radiological assessment. upon 
completion, these borings were backfilleu with cement/oentonrte 
grout. 

All wells were installed to allow ground-water sampling ln 
accordance with NJPDES Permit No. NJ0054500 requirements. 

One overburden monitoring well ana one bearock monitoring well vtre 
installed at each of seven locations around the perimeter of the 
site, except for site 5 where an aoaitional overburden well was 
installed. (Note: -Site 5’ refers to the area of HISS-SA, -5A-1, 
and -5B; site 1 refers to MISS-1A ana -lB, ana so on.) 

4 



Figure 2-1 shows the locations of all monltorlng wells ana Dorings. 

Monitoring wells ranged in depth from 8 to 58.5 ft. Sol1 samples 
were taken at 5-ft intervals or changes in material, uhlchever 
occurred first, at each site. Each monitoring well was testea to 
determine the permeability of the formations screenea. SectIon 6.0 
contains details of permeability testing. 
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@ NEW BEDROCK WELLS 
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@ NEW OVERBURDEN WELLS 
\ 

\ 

0 GEOLOGIC BOREHOLES 

. ANGLE HOLES UNDER HIGHWAY 17 NO SCALE 

FIGURE 2-l GENERAL LOCATION OF MONITORING WELLS AT MISS 

6 



32073 

3.0 SITE GEOLOGY 

3.1 TOPOGRAPHY 

Surface topography is generally flat, ranginy in elevation fror, 
approximately 51 to 61 ft above mean sea level. The highest 
elevations are in the northeastern portions or the site. The minor 
surface fluctuations that occur are the result of process waste 
storage by the former Maywooa Chemical Works. At least two 
partially buried structures (cisterns or cesspools) remain from 
these waste storage operations. A water reservoir an0 an aa3acent 
one-story pump house are currently in use by the Stepan Company. 
These are the only permanent structures within the site area except 
for the two railroaa spurs. The remainder of the site is 
essentially grass coverea with relatively few trees. The surf ace 
contours of the site are shown in Figure 3-l. 

3.2 STRATIGRAPHY 

The site is located in the Piedmont Physiographic Province rn 
northeastern New Jersey. Two distinct lithologic units were 
encounterea at the f.iISS: an UnCOnSOllaatea granular overburaen unit 
and a sandstone bedrock unit. The overburden is principally 
Quaternary age glacial till, a heterogeneous mixture of sana, silt, 

clay, gravel, cobbles, and occasional boulders. However, in the 
immediate site area, the overburden has been alsturbea ana in SUM 
cases was partially removed by the former Maywood Chemical Works 
during excavation and on-site burial of process wastes. The current 
overburden often consists of obvious fill material including dark 
gray oaorous sludge (Site 2) , construction backfill (wooa, shlnylrs, 
and tar paper at site 61, and surface dumping (thinly interDeaaea, 
multicolorea silty Sand at site 5). Overouroen thickness varieo 
from 1.8 to 21.5 ft (Figures 3-2 and 3-3). Due to the apparent 

ranaon burial of waste proaucts at the MISS, there is little lateral 
continuity within the overburden materials which consist essentially 
of silty clayey fine-grained sanas with no apparent structure. 
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The Triassic age Brunswick Formation lies beneath tne unconsolloatea 

sandy overburden and consists mainly of a fine-grained, 
well-cementea, redaish sanastone with some conglomerate ana 
occasional interbeds of shale. The sandstone and shale exhlblt a 
thinly laminated bedding. The dip of these beds ranyes tram less 

than 20 degrees to nearly horizontal. The upper 15 to 20 ft often 
contains numerous vertical to near vertical, tresh to slightly 
weathered, open fractures. The storage and movement of grouno Water 
within the bedrock appears to be continea to these seconobry 

openings. 

11 



4.0 WELL DESIGN 

The monitoring wells were designed to monitor ground-water levels 
and water quality in the overburoen ana tearock. The monitor Ing 

depth of each monitoring well was based on an evaluation of the 
geologic logs and soil samples collecteo tror,l each well boring. 
Well construction is discussed in Section 8.0 and shown on the 
as-built monltoring well loys (Appenoix A). Figures 4-l ana 4-i 
show typical overburden and bedrock monitoring wells. The locations 
of the monitoring wells are shown in Figure 2-l. 

4.1 OVERBURDEN MONITORING WELLS 

Eight overburden monitoring wells (MISS-IA, -2A, -3A, -4A, -5A, 

-5A-1, -6A, and -7A) were installed at the MISS. The oesign of tne 
overburden wells required that they be orillea to a aepth no yrekter 
than 1 ft above bedrock to avoid creating a conduit for overburoen 
waste materials to enter the beorock aquifer. The acpths of the 
wells ranged from 8 ft (MISS-SA-1) to 20 ft (MISS-2A). Each Well 
use0 a 2-in. diameter Schedule 40 PVC screen ano riser insthllro in 
a 7-in. diameter hole with a 4- or 6-in. diameter steel surface 
casing. 

4.2 BEDROCK MONITORING WELLS 

Seven beorock monitoring Wells (MISS-lB, -28, -3B, -4B, -5B, -62, 
and -7B) were installed at the MISS. These wells monitor grouno 
water entirely within the bearock aquifer. This was accomplisheo by 
installing and grouting 4-in. diameter steel casings in 8-in. 
diameter holes through the overburden ana at least 5 tt into 
competent bedrock. A 3-in. diameter (NX core) hole was arilleo 
30 ft below the bottom of the steel casings. No screens were 
installed in the wells and the 30-ft interval below the casings 
remains open. 
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FIGURE 4-2 TYPICAL BEDROCK MONITORING WELL 
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5.0 GEGLOGIC BORINGS 

In addition to the monitoring wells, two borings (MISStBG ana 
HISS-SG, Figure 2-l) were drilled to competent beorock to proviot 
additional information regarding overburden materials and thickness 
within the site. These borings were sampleo and loggea,ln the sal,le 
manner as the monitoring wells, but were backfilled with Cement/ 

bentonite grout when completed. The Or111 lOgS for these flolts hrt 
found in Appendix B. 
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6.0 TES’IING 

6.1 PERMEABILITY TESTING 

Tests were conducted in the boreholes at selected depths ana 
intervals to determine the permeability of the various lithologic 
units. Constant head (including pressurized packer tests) ana 
falling head tests were performed during and after drilling 
operations. After the wells were installed and developea, recovery 
readings were taken to ensure that the wells were operating properly 
and to use in calculating permeability for the open portion of the 
well. A summary of permeability test results and intervals tested 
is presented in Table 6-l. 

6.1.1 Constant Head 

Two types of constant head permeability tests were usea at the 
MISS. One test, constant head gravity, consisted of measuring the 
rate of aoditional water required to maintain a given head In tnr 

casing. This method was used in both overburden and bedrock wells. 
In overburden, a 4-in. diameter steel casing was ariven to a 
specified depth. The material inside the casing was carefully 
washed out and the casing pulled up 2 or 3 ft. An attempt was c&ae 
to maintain a constant head of water at the top of the steel casing 
while the rate of flow was monitored. However, a watertight seal 
could not be maintained at the bottom of the casing and water leakea 

around the casing. It was decidea to discontinue this method ana 
test only completed well installations. Overburden wells MISS-1A 
and -7A were tested successfully in this manner. Maintaining a 
constant head of water inside the riser casing of bedrock wells was 

not a problem because the casing was Set 5 ft into bearock ana 
sealed with grout. Bedrock wells MISS-lB, -4B, and -7B were also 
tested in this manner. 
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TABLE 6-1 
SUMMARY OF PERMEABILITY TEST RESULTS 

Coefficient of 

Hole No. 
Depth Geologic Test Permeability 
(ft) Unit Method ft/min clll/sec 

HISS-1A 
MISS-IA 
MISS-1B 
MISS-IB 7 MISS-1B 
MISS-2A 
MISS-2A 
HISS-2A 
MISS-2A 
MISS-2B 
MISS-2B 
MISS-2B 
MISS-3A 
MISS-3A 
MISS-3B 
MISS-3B 
MISS-3B 
MISS-3B 
MISS-4A 
MISS-4B 
MISS-4B 
MISS-4B 
MISS-4B 
MISS-5A 
MISS-5A-1 
MISS-5B 
MISS-5B 
MISS-5B 
MISS-6Bb 
MISS-7A 
MISS-7B 
MISS-7B 
MISS-7B 
MISS-7B 

4.0-11.4 Overburden 
4.0-11.4 Overburden 

39.0-50.5 Bedrock 
23.0-53.5 Bedrock 
23.0-53.5 Bedrock 

7.5-10.0 Overburden 
12.5-15.0 Overburden 
17.5-20.0 Overburden 

5.0-18.9 Overburden 
33.0-44.5 Bedrock 
44.5-56.0 Bedrock 
28.5-58.5 Bedrock 

5.0-12.7 Overburden 
5.0-12.7 Overburden 

24.4-35.9 Bedrock 
34.4-45.9 Bedrock 
20.0-50.0 Bedrock 
20.0-50.0 Bedrock 

3.8-9.7 Overburden 
23.2-34.7 Bedrock 
33.2-44.7 Bedrock 
17.0-47.0 Bedrock 
17.0-47.0 Bedrock 
10.0-14.6 Overburden 

2.5-8.0 Overburden 
28.8-40.3 Bedrock 
31.8-43.3 Bedrock 
41.8-53.3 Bedrock 
23.0-38.0 Bedrock 

2.5-9.6 Overburden 
24.6-36.1 Bedrock 
34.6-46.1 Bedrock 
19. O-49.0 Bedrock 
19.0-49.0 Bedrock 

chg 
fh 
chp 
chg 
ret a 
::a 
fha 
ret 
chp 
chp 
ret 
fh 
ret 
chp 
chp 
fh 
ret 
ret 
chp 
chp 
chg 
ret 

2 
chp 
chp 
chp 
fh 
chg 
chp 
chp 
chg 
ret 

5.1 x 10'2 
3.2 x lo-f 

1.35 x 10-d 
2.56 x 1O-3 
3.02 x 1O-3 
1.04 x 10'5 

6.7 x 1O-5 
1.3 x 10'4 

3.35 x 10'4 
2.04 x 10'3 
3.58 x 1O-4 
1.98 x 1O-4 
1.12 x 10-l 
3.12 x 1O-3 
1.55 x 10'4 
2.18 x 1O-3 
7.40 x 10'4 
6.09 x 1O-4 
5.22 x 1O-5 
2.65 x 1O-3 
1.61 x lO-3 
2.68 x 10'2 

1.3 x 10'3 
3.0 x 10'4 

1.29 x 10'2 
2.74 x 10'3 
1.99 x 10'3 
1.15 x 10'3 

1.6 x 1O-4 
9.62 x 1O-4 
2.75 x 1O-3 
1.56 x 10'3 
6.89 x 1O-3 
7.91 x 10'3 

i.6 x 10m2 
1.63 x lu-2 
6.66 x 10-4 

1.3 x 10'3 
1.53 x 1iJ'3 

5.3 x 10'6 
3.4 x llr'5 
6.6 x 10'5 
1.7 x 10-4 

1.04 x 10-j 
1.&i x 10m4 
1.01 x 10'4 

5.7 x 10-i 
1.58 X 10-j 
7.89 x 1V5 

1.1 x 10-j 
3.6 x 10'4 

3.05 x 10'4 
2.65 x 1O-5 
1.35 x 11j-3 
8.18 x lO-4 
1.36 x lG-j 
6.55 x lO-4 
1.53 x 1G'4 

6.5 x lG-f 
1.39 x lo-: 
1.01 x 10-l 
5.85 x 10" 

8.3 x lV5 
4.89 x lo-4 
1.39 x 10-1 
7.91 x 10-f 

3.5 x 10" 
4.02 x 10-3 

NOTES: Tests for chg and chp were conducted in compliance witn U.S. 
Bureau of Reclamation, 1974, Earth Manual Designation E-18. 

chg - constant head gravity chp - constant head pressure (packers) 
fh - falling head ret - recovery 

aDenotes test conducted during drilling operations; all others 
conducted after wells installed. 

bA permeability test was not done on MISS-6A because the well 
recovered so slowly. 
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6.3 GROUND-WATER SAMPLING 
I 

Samples of grouna water from each naywood monitoring well (except 
MISS-1A and -5A-1 which were dry) were taken in accordance with 
NJPDES Permit No. NJ0059500 requirements by New York Testiny of 
Westbury, Long Island, New York. 
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7.0 DRILLING 
1 

32073 

Empire Soils Investigations Inc. (ESx) of Edison, New Jersey, was 
subcontracted to oo the drilling ano to install the monitoring wells 
at Maywood according to Bechtel Subcontract No. 14501-138-SC-111. 
Two drill rigs, a truck-mountea Mobile B61 ana a CME550 mountea on 
an all terrain vehicle (ATV), were used. In addition, ES1 provioea 
on ACker TH rig to drill two angle holes to aetermine whether 
radioactively contaminated material extended beneath New Jersey 
State Highway 17. The ATV rig performea sol1 sampling using noliow- 
stem flight augers and installed all of the overburden wells. At 

the first three locations (sites 2, 3, ana 4), the ATV arilleo a 
pilot hole to determine depth to bedrock. Each of these holes k‘hs 
subsequently completed by the mobile rig as bearock monitoriny 
wells. Knowing the depth to bedrock, the ATV rig arilled the 
overburaen wells so they woula not penetrate to bearock. After tnt 
initial three sites were completed in this manner, the drillers 
decided to grout the bedrock pilot holes to make setting up at tr,e : 
sites easier for the mobile rig. The mobile rig would then drill a 
new bearock well through the ovrrburoen using a roller bit ana 
bentonite drilling fluid. Only talcum powder, vegetable shortening, 
or string were used to facilitate connecting ana alsconnectiny orill 
rods. All drilling fluids were recirculated to a mud tub on the 
surf ace. After the overburoen arilling was completea, the rel,laininy 
drilling mud and cuttings were either pumped back to the 
decontamination paa at the site or airrctly to storaye arums. ‘1 rr t 
mobile rig would then core 30 ftinto bedrock using clean water ano 
an NX double-tube core barrel. clean water for atilling an0 
permeability testing was provided from a Borough of Maywood Water 

line in the Stepan company plant. All arilling equipment useo ~eloh 

ground by either rig was steam cleaned at the decontamination pao 
before being usea again at another well site. No signiticant 
problems were encountered during either rotary or auger arilling 
operations. 
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8.0 WELL CONSTRUCTION 32073 

8.1 OVERBURDEN WELLS 

Overburden wells were drilled wrth 7-in. oa, (3-l/2-in. la) hoilok- 
Stem flight augers to their required depth. The augers were lett ln 
the Well to prevent caving of the side walls. A 2-in. aiamtter, 
flush-joint, Schedule 40 PVC well screen with a PVC cap on the 
bottom was then placea through the center of the auyers to the 
bottom of the well. In order to maximize the length of screenec 
interval within the well, a blank section of PVC to form a sumP w&s 
not always installea below the screen where the bedrock was shallow 
(e.g., 11.5 ft at site 4). Filter sanu (Table &-1) w&s then whshtu 
down inside the augers around the well screen. The augers were 
gradually witharawn from the well as the filter sana was being 

placed. To prevent the hole from caving, the level of sand was 
always maintalned insiar augers. Tnis methoa or placing filter sirnc 
does not require centralizers to be used. Because of the shallo;: 
nature of some of the overburden wells anu the grouna water 
(Table 8-21, it was sometimes necessary to modify the requirement of 
having the filter sand exteno 2 ft above the top or the well screen 
and still allow sufficient length of drill hole for the bentonitr 
plug ana grout. After the filter sana was placea, a layer or 
bentonite pellets approximately 1 ft thick was placed on top of the 
filter sand. At this point the augers were removea (the bentonlte 
pellets were generally within 3 ft of the surface) and a 
cenent/bentonite grout placed in the remaining annulus arouna tntr 
PVC riser. The surface casing was then pushed aown insiae the 
grout: at this point, the PVC riser was fillea with water to verity 
that the well was operating. Specific dimensions for each well are 
f Ouno in Appenaix A. 

8.2 BEDROCK WELLS 

An b-in. diameter hole was arrllea through the overburaen ana 5 ft 
into competent bedrock using a roller bit and bentonite drilllny 
mua. A 4-in. steel riser casing was then set to the bettor. of tnc 
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TABLE 8-l 
WELL FILTER SAND 

ANALYSES 

Sieve Cum. 
Millimeters No. Grams % Ret. 8 Pass. 

1.680 
1.410 
1.190 
1.000 

.840 
710 

1590 
500 

1420 

12 
14 

is" 
20 
25 

i5" 
40 

16:: 15:: 
38.0 21.8 
72.2 34.2 
92.6 20.4 
98.5 5.9 
99.2 .7 
99.8 .6 

100.0 .2 

Typical Chemical Analyses 

SiO 
ii 

99.390 
-2 3 ,240 
A1203 .190 
TiO2 .120 
CaCl .OlO 
Mg'J .004 
L.O.I. . 046 

Acid solubillty (1:l HCL) .Ob to .ll$ 
Specific Gravity - 2.64 to 2.66 

99.6 
83.6 
62.0 
27.8 

I:'5 
.6 
. 2 
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32oz3 
compressed air through a 3/4-in. aiameter hose placea wlthln 1 tt ot 
the bottom of the well. The water displaced by the compressed air 
blew out of the top of the riser casing ana was collectea In a 
bucket at random intervals to check for turbidity and yield. 
Bearock wells were developed using an air-lifting technlyue In which 
the air hose was placea inside a length of 2-in. flush-Joint PVC. 
Sufficient PVC was suspenoed from the surfact to reach to wlthln I 
or 2 ft of the bottom of the well. An air hose was then lowerea 
inside the PVC until it was approximately 5 ft above the bottom of 
the PVC. A tee fittiny was installed on the top of the PVC. When 
the compressed air (supplied by a lOO-cfm compressor) was turneo on, 
water in the well would travel up the 2-in. PVC and be aischargea 
from one side of the tee. From this point, the water was collrctta 
and checked for turDidity and the well yield was measured. The 
pumping times ana yielas or each well are recoraea on New Jersey 
Department of Environmental Protection (NJDEP) Form A. After weil 
development was complete, water level recovery was measureo. Tnt 
permeability was determined from the recovery curve for each Well 

and is shown in Table 6-l. 

6.2 MATERIALS 

6.2.1 Soils Classification 

Five representative samples of overburoen materi& (two from sltt 1 
and one each from sites 4, 6, and 7) were sent to Empire Soils 
Investigations (ES11 soils laboratory in Albany, New York, for 
classification. Grain size and liquid and plastic limits were 
determinea. The results of these analyses are shown ln Appenoix C 
and are reflected in Appendix 8, Geologic Drill Logs. 

6.2.2 Storage Drums 

Storage drums used to store spoils from arill ing operations met tne 
requirements stated in Bechtel Subcontract No . 14501-138-SC-111. 
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The second test, constant heao pressure, conslsteo or pumplny water 
at a constant pressure through an interval of the well isolate0 by 
double pneumatically inflated packers. This secono methoo coulo 
only be used in bedrock because the overburden sedimenis are not 
sufficiently consolidated for the packers to maintain an effectivt 
seal. Before testing, the permeability equipment (including hoses, 
water meter, l-in. iron pipe, ana packers) was assembled 
horizontally on the ground and injected with water to determine heao 
loss through the equipment. Water pressures used durrny testing 
varied from 14 to 30 psi with most tests run at 15 psi. Packer 
inflation pressures generally were maintainea between 65 to 100 ps1 
using nitrogen gas. Bedrock well MISS-lB, -2B, -3B, -4B, -5B, an0 
-7B were tested successfully In this manntr. 

6.1.2 Falling Head 

Falling heec permeability tests were successfully run in the 
overburden of only one well (MISS-2A) during initial orllling 
operations. The problem, with malntalnlng an etfectlve seal at tne 
bottom of the casing that prevented running constant heao tests ln 
the overburden (see Subsection 6.1.11, also precluoea caaltionai 
falling head tests. After well installations were COmpleted, 
falling heaa tests were successfully performea in NISS-lA, -3A, -33, 
-5A, -5A-1, and -6B. Generally these tests were performed while 
other operations were being conaucted. They dia not require 
continued presence (as was the case in constant head tests), because 

the water levels declined very slowly. 

6.1.3 Well Development and Recovery Tests 

After the monitoring wells were aevelopea in accoraance with IrJPDtb 
Permit No. NJOO545OG (development for minimum of 1 hour or until 
turbiolty-free water is aischargea) , recovery tests were conoucteo 
on wells MISS-IB, -2A, -2B, -)A, -3B, -4A, -48, and -7B. 
Development of the overburden wells was accomplishes by blowing 
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TABLE 8-2 
MISS GROUND-WATER LEVELS AS OF NOVEMBER 21, 1984 

Well No. 

Depth to Water Elevation of 
Below Ground Ground Water 

(ft) (ft) 

MISS-1A Dry 
MISS-1B 16.00 
MISS-2A 8.65 
MISS-2B 10.94 
MISS-3A 6.80 
MISS-3B 10.10 
MISS-4A 6.63 
MISS-4B 10.45 
MISS-5A 10.21 
MISS-SA-1 Dry 
MISS-5B 14.70 
MISS-6A 11.03 
MISS-6B 11.39 
MISS-7A 6.03 
MI SS-7B 10.34 

44.10 
51.05 
49.26 
49.40 
46.10 
48.37 
44.85 
47.14 

42.70 
45.57 
45.21 
47.07 
43.26 
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hole and cement/bentonite grout was pumpea through arlll roas placea 
to the bottom of the hole along the outside of the casing. Punplny 
continued until grout dlsplacea all the arilling mua ana cuttrnys 

from the annulus. Grout often came up inside the casing which 
ensured an effective seal between the casing ana the bedrock. A 
minimum of 48 hours was required for the grout to set before further 
drilling could resume. After that time, any residual grout insloe 

the casing was removed by drilling to the bottom of the casing with 
a roller bit ana fresh water. Below the bottom ot the casing, a 

30-ft open hole was cored with fresh water and an NX core barrel. 

The open section was flushea with clean water ana permeability 
tested using double pneumatically inflated packers. The wells were 
6UbSeqUently developea ana recovery reaaings recoraea to verity tnht 
the wells were operating. 
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32cK-3 
9.0 RADIOLOGICAL MONIl’ORING 

Eberline Analytical Corporation (EAC) provided radiological 
monitoring at the MISS. The grouna surface at each ari’il site was 
scanned before any drilling activities began. During drilling, EAC 
personnel collecteo soil samples from the augers for analysis at 
their laboratory in Middlesex, New Jersey, and field-scanned ranooxl 
soil Samples from the well borinys. After col~iyletlng arllllny at 
each well, EAC ran a down-hole scan of the well by lowering a probe 
inside a temporary PVC casing that was set to the bottom of tne 
well. EAC personnel also scanned all equipment upon arrival ano 
befde departing from the site ana checked aown-hole eyulyment tor 
radioactive contamination before the equipment was moved from on7 
well site to another. The uranium-238, raoium-226, ano thorium-2 ji 
measurements of the composite soil samples are given in Table 9-l. 
The down-hole gamma scans support these aata. A comprehensive 
radiological survey is scheduled for FY 1986 and will be aocumenteo 
in a report. 
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TABLE 9-l 

RANGE OF RADIONUCLIDE VALUES IN : 
MAYWOOD WELLS 

Well 
Number Uranium-238 Radium-226 

(pCi/g) 
Thorium-232 

1B <4.7-13.0 0.4-0.8 2.0-10.4 
2B '4.7 <0.5-1.4 0.6-1.2 
3a e3.8 0.4-0.9 cl.5 
43 30.0 e1.9 80.9 
53 '5.0 0.4-2.6 1.2-8.2 
6~ e5.1 <0.7-1.7 0.9-4.9 
73 ~6.7 0.9-1.0 2.5-6.2 
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10.0 RESULTS 

overburden materials encountered during the drilling program at 
the MISS rangea in thickness from 1.8 to 21.5 ft (Figur’es 3-i hno 
3-3). Because of the reworked nature of much of the soil, no 
consistent Value can be determinea for the permeability of the 
overburden. Permeabilities calculated from field tests of the 
overburden varieo from 10s2 cm/set (meaium permeablllty) to 
10’6 cm/set (low permeability). As discussed in Sectlon 6.1.1, 
attempts to test specific intervals within the overburden Wring 
drilling were generally unsuccessful because of tne oifflculty In 
achieving watertight seals around the casing. Therefore, the 
ma)orlty of the test results shown in Table 6-l retltct an 
average permeability of the entire well section and may not be 

indicative of discrete intervals within the overburaen. 

The bedrock at the MISS (see Section 3.2) contains numerous 
vertical fractures near its surface. Storage anu movement of 
ground water occurs in these secondary fracture openings because 
there is virtually no primary porosity or permeability In the 
bedrock. Bedrock permeability as calculated from field testing 
(Table 6-l) variea from 10m3 to 10s5 cm/set. 

An exaninatlon of the permeabilitles incluaea ln TaDle 6-l shows 
that permeability increased in every well during recovery tests 
(i.e., after well development was complete). These 
post-development values are probably the most representative 
permeability characteristics of the bearock. Mater sample0 
during development of bedrock wells at sites 2 through 7 showea a 
foamy discharge ana brownish to yellowish color ana may reelect 
leaching of contaminants from the overburden material. The water 
was tested chemically for organlcs ana showea no valuts more than 
3 pm. The results of the tests were forwarded to the NJDEP ln 

accordance with the JJJPDES Permit No. NJ00545C~O requirements. 
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The ground-water level was measurea in each monltorlng well to 
provide data for constructing potentiometric surface maps of the 
shallow and deep aquifers. These maps, Figures 10-l ana 10-2, 
show that the ground-water gradient for each of the aquifers is 
generally southwest. However, the potentiometrlc surface may for 
the shallow aquifer shows an anomalous condition at well site 6. 
This condition ~111 be examined in aetail if the potentlometrlc 
contours developed from later water level measurements have 
similar indications. 
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0 WELL SITE . . - 
-.- SITE BOUNDARY 

/ 
UOTCS 

. 

1. CONTOURS 0ASE.D ON UISS WOWWATER 
ELEVATIONS OF II-21.84 

2 CONTOUR INTERVAL - I FT. 
s DRAWING Is urn TO YXLE. 

FIGURE 10-l POTENTIOMETRIC SURFACE - OVERBURDEN AQUIFER 
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0 WELL SITE 
- * - ME BOUNDcrRY 

NOTES 

I. CDh)fWRS MSCD ON hJlSS GROUNDWAl,TtR &EVAllONS 
OF ll~Zl~84. 

2. CONTOUR INTERVAL = I FT 
9. bRhWl~6 IS ~01 fo SCALE. 

FIGURE 10-2 POTENTIOMETRIC SURFACE - BEDROCK AQUIFER 
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APPENDIX A 

MONITORING WELL 

INSTALLATION LOGS 
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QF VERY FINE SAND. 

nrc. SAND (01 WELL GRAVEL 1 

‘j iEG* z:‘.E 
::::?,;I &:‘+d 
_ L>E AV:J’LT 31 5I.i. 



-- 

MONITORING WELL 1 PII’JE” FUCRC” 
vi.. ML. 
V:c,c,- YE 

05 *:. SI’E CCW;:*r'EI IJOE-E~ETI 
. rf -. NltV,:,?I i c S t-d.' .-. . IY S747.62 E 5,?;&.5,7 
I _)_‘.. :Sr-E~i; PCi:Gf: B’ FIEFEkEh:t Fj:hT rt* rCLS*iY.S’S 
'-6 -6~ 11.~3-5~ t?. 4-I. NE:SQfd 'T&2 GF FISEF CcSIfG 

j.>-- t-i.. 

(CT, (FT 
E&E,. . :gr 5: S,“:‘:f L‘i!Njl 62 .20 

6’ .AE 
. TOI- DC R:‘EC :45lNG1 

ttcLo::t LO’, 

3.C-3.0 FEET 
w csu-SC): 

D,- 6 INCHES 

lDTlrn m s.m*eE CASIY; 
* .’ 

3.0-6.5 FEET . 
. . 9. WILL *rTEnlk 

jAh;3 (SW): . . ’ 
~OWISH GRAY AND 

CEMENT GROUT: 1 : 1 9. ‘. - - WITH 2.52 BENTONITE BY WT. dODERATE BR3Nb. w 
‘INE 70 VERY FINE 

.* * . . . 
fR?:“ED WITH SW . 

: I 
. . .’ n:sEa C~SIrc ,* . . 

. * DI- 4 INCHES 
. . *.- 

;j5;6;$ :EET . . * rma STEEL 
‘. : d - .* * 

W-:?E w:‘d TRACE . 
OF VERY FIkE SAN>. -. @ INCHES ::r (cu Dl- . . 

: ‘.’ 
* +-Bmm w RlER t*blyi ;r 2;oc 37.1 --- 

l I 
0.P13.0 FEET I I 
SAN3 CSU-ML ) : I I 
Z&ATE mow, II 

FINE TO VERY FINE II 

GRAINED WITH LARGE II 

AhCJhll OF SILT. 
I I 
II 
II 
I I- 
ll WE* H&f 

‘3.0-10.0 FEET 
I I 
II 

SC'.> csu-sp~: I 1 
!*,>ffC c-t' 311? 1 c- eP?w'. , I I .---. d 
yr.: -r ~ t$:,:,JV ;cL:'v::, I I 

.- 
A. 

!, - i:'u'- t- -* I I /- - -.- I I 
1 1 
I I 
I I 

-cm'-=-2 5 cc:- I I 
jr'.- : , "T : 

: , z .- ; : - - 
I I 

rJ:c‘"c- pr- yr:, I 1 
.- -_I, - I 1 'i!,E ~5L:l.~~. 

I I L- c- 
I ,A f.fT 

ET--p 3: *~-E-~ - - - - - 
__._ 

1 1 

? !b/dC 
-' I_ 

MD-c [;:A# -. 

A-2 



0.0-3.0 FEET 

ml SCHEDULE 40 PVC 

10.0-19.0 FEET 

-0 SIND (ml WELL GRAVEL B 

19.0-20.0 FEET: 
* :su-v- I* 
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SILT AND CLAY. 

mnm Q RIIP ElLIE 

19.0-21.5 FEET 
SAN’, (W-(A, 1: 
YELLOWISH BROW\, FINE 
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0.0-6.0 FEET 
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?HlNLY INTERBEDDED -P-w 
WAY. BROwh AND 
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-- 
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:0.5-11.5 FEET 
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GEOLOGIC DRILL LOGS 
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P.L lyyt” PflFYTltUL CISING NFl IN ALE: Olr .&EWGTn LooofD 9’: 
140 LB.‘30 IN PVC 2-lN125.72 Fl R. H. t9ELb* 

STL 6-lKt5.C FY 
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s 2 o *, 9 -9-10-19 IXE wEl:YnmAl-m Al 9 fT. 
. . 

20 

IO.O-l$O%.-SAND (SP-SUb: 

DARK CR&Y 1113): FINE GRAlNU2 ,“I,* 

SOhE ORGANItS; lNXR9E~ QE4N 

SAN3 WITH S1LlY.CLAYEY uIDIL; 

CLINGENY OOOR; SITURITED. 

95.5P. :- s-on: s:.scL.B la)!: I,TL LC.i h:. 
D.,lnl*:r: *.r,1t*i: O*OnES YAYYOX INTERIY F’Ofir’JE 5:-E “:SC.c’t 

I 



32073 
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-- , ‘lzo’;,? 
GEOLOGIC DRILL LDG I""' -u= 4E m. m m. m,E 0. 

14501-130 1 w2 YISC-JA 
im ODRDlYlES ‘JR-m?l, 

(Y**)(r, IYTER!Y STolury SITE 
-I c*l bU:Z. wm 

II u23.37 E w52.38 mo’ WA 
Enm CpcLrm RlLLR rnuusmaxa 
IO/25104 10/25/.4 EWIE SOILS lrnS1. co 

- SIP OIpIllDl tn.1 m  m., mu ILmc 
QE 550 *rv 7 IN. IS.5 ,. 1.5 I6 FT. 

?a E~YlFl./X~ CalpQs - cl. 180cs1v. QDu0f.L. Rmkm.mamYlm 
N/A WA WA :z Es9 FT- 

xRI)yp.lwffoT 
.64 FT. W.2 FT. 5.12 FTJS1.0. F-I. . 13.5 Fl.142.7 Ft. 

w - P1mlffu.L UsIlc m-l I9 lm.El DIA./LLm( 
PVC t-INi15.09 FT 

-ml 
WA CTL 4-IW5.0 FT R.H.UmN 

Mm 

t 
cm 01: 

ECUWlIQ Yo UARlFlUTlO* 
#Am LEm.5. YlEI -. wcmw rnIYIE. m. 

w.2 0.04.0 FT.-SAND (CM-SCbr . . . . - 

TnIKY IYTERIpxlE D Roo110( mAr #I EemLIrc. 
a? csn 412) DAR (IEDoIP( Iow 

(1W J/4) W  &IQ: (111): FM 
QIAIKD m m  QATEY SILT YRIX: 
IUX STMTIFIED CmC.EOtS 

. , . . LATEUS LmD( 1.5-0.0. . I . I 
, . . -#E DRILLCD . . 

‘&! I* LD . 
. . , 

. . 
. 
. 

. 
. . 

iew== . , . . 
. 
. 

5.0 : ; ; ; 
. . 

c 
. . 

-FALLItS WAD 
a.2 0.0-z 

-1LITV 
. ::: . a.o-10.5 FT.-tw, (P-ml8 

TESI R&N a4 
- I~~UBEIEDl 

- 6.0-12.7 FT. 
LOOERATE =LmISM 1101 (1oII) SR) 
m  -RATE IEDoIo( Rad (Ia II41 
FIS TO Yolul Q)AIMD WITH YyL 

. .: Aaun Q arm SILT um . :‘f.. 
OcusImu. SUOZTW mAm nln 

: :: :’ L w Tn1m.Y I 
I ‘Zr . -D LAcr 

. ** : umawc YlERIAA. 
: ‘f.’ 

- -:r . 
: :-, :. 
- .: 
: :; *. 

: --: :’ 10.0 
I *:r, 

as.? ,o., :A:. 10.5-lJ.5 Fl-8ua IW.YlI 
: :‘, :* 
. .: GRAVEN OLAC% W2l: Fly QuIyO ::r , 

-: WITn lyILL WT Q SILT.UWIED. ::;.. 

: :I:* WIPTlPI 
-:r . Uo CLASSIFI- 
. .: pKm~E;&uAL ‘i,. . .: 
‘ii . OF MTIUZS Ug 

-. .: 
‘zz. m  *:r . . .: 

UIT smm; naa.m llm: 
wD.IT*; F’cnuu: colta Ly’Ro(D INTERIM STQIQ SITE 

I 1 
MISS-3A 
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41.2 

DARK REDDISH BROW IlOR a/41 tD 
moERATE JRORN l5YRSJ fI(E TO 

VERY fINE DRAINED. 

JOTTON Of HDLE AT 13.0 FEET. 
HOLE CONMRTED TD w)NIlDRINC 
=LL. SEE IQNITDRIffi WELL 
Lot FOA CDNSTRLKTIOH DETAILS. 

MAVWOOC INTERIM SlOfiACE SITE 

B-13 
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S! 

4 
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I - - -- - 

If 

-.__ -- 
QDQOIWlfS ‘,o&FETI usif - rcp:z. 

MATWOOD INTERIM S,ORAtE SITE 
EYIK 

N 9216.49 E 9996.17 900’ hll 

c* EIIPLfrE> DpIlLfF( Dlllrl mCI AW Y)Df. laf SlZf DlfaCM cm.1 Ixr tn., 1D1.. mm” 
D/ZL;W 1 G-26-64 EMPIRE SOILS INVEST CO. WE 650 ATV 7 IN a.0 97 N/A IL r-. 

RI afmrlFT.nJ CQf ,001 -ES f‘. 1w gr CASING Qloulc 1,. 6fPTUfi.. caau mm 
Y/A 

-1WL. IOF Dr p(Y* 

WA PV: 57 14 Cl 
NI. STL 57.23 Fi 55.0 fl. 5.0 f1./50.0 ff. NIL 

@,I WYC lclW1lFU.L casI*t LEFl I* luf. DI..,LfucI* LOCCfD DV: 
WA PVC 2’/9.94 CT 

STL 4.I5.0 Fl 
a.n.YLm 

lOIf m: 

OflATlh E 
UTfC LfvLS. 

afS~W”Ial UQ cL*sslFlcATID l UTfI Exm.. 

x CWIRCTD w 

mLL1uL. nc. 

55.0 0.0-4.0 FT.-W ttu-sc1: - -SITE MCUEG 
f0a RAGDIOACTIVE 

WOERATE REDDISn BROm IlOR 4141 cohTAu:rATlm 
a? CIY QYISEG WfN w CLAYEY LILT or mF&tIy. 

m -s m 0.5-1.0. 

QE OILLm 
Up&B” 

4.0 4.0-10.0 fT.-M ImINIm SILT m.l 

aATlm4 ED l9n MI fle RAIM -- LWQO 
SlllY w nnc -m.ror TO 10 FT. 

0.0 (*II UATET LQ CLICtlC LILTV 

YRIX cOnAIWIr; m LtKE 

an m ?Y r-s. 

i 
; 

WICTIOI Rm 
CLILtlFItrTIQ 

z%z%F1aD 
culT1acs yo 
YLES FID 69. 

1 o-n-ec 

2-27 -0: 
BOTTOM W KXE 41 10.0 fEET. CW-ETEP 

n]LE CONVERTED TO KHITORIM; 
DEVE,OWEh- 

I llELL. SEE WONITORINC ELL 
or RL.. RI\ 
RECOVER’ TES’ 

Lffi fm CONSTRUClIDN DETAILS. FDr DESUEA9:.ITV 
DElEWlh~‘1Oh. 

_. 

I 

I 
I 

film: *‘ 



-- 

GEOLOGIC DRILL LOG CIGJECI FkJSRAP *m ht. WEE: w. (mckr ML. 

1 145G’-136 1 or ‘ ; n:s5-49 

rr MAYWOW INlERIu STORAGE SITE cnom1uTCs rJm-FPlI u&t T”pI rep::. ‘IEIPIU 

N 9200.1B E lO,OOC..J6 90’ WI. 

‘/26/04 1 l/10/W WFIRE SOILS INVEST CC. MOBILE 961 

10 w .o:. 
26.5/95 11.5 FT.143.1 Fl 

CASING LEFT IA YOLCI olA.AfwCTw LOOED IT: 
140 LB/x)- IN 4’STL 2-IN/l?.0 F1 19.09 FT. R. U. WELSON 

6’SlL 6-IYI5.0 F7 

I 

T 0.0-4.0 FT.-w (Y-SC): SITE CcECKED 
FOc RADIOACTIVE 

s 2.0 1.0 9 4 do-7 
23 

PAiE OFtOW I5W 5/2l 10 -VlY 
RED ( IOR 4/2) FIWE TO Ih CI 
ORAINEO: WELL TO VERv OL 
CEYNTEC: ARGl.LACEh)S; e 
LAYINATED BEDDING APPAREh’ BL;’ 

B-19 



m.:‘.:‘. 
11.5-47.0 FT.->A.NDSTOIQ 

15.c PALE BROW. (SIR 512) 10 C~4rlSr 

;;;-.A REC 11OR 4/2) FINE TO VERY FINE 

;‘. 
IRAINED: WELL TO VERY (IELL 

:I .,‘. 
- 

CBENTED: W~~LL~~E~US: SOUE 

; ; ,-:,+ LYIIWl’ED EODIffi APPARENT IUT 
- 1’. QIIEIULI LCeEIRS YSSIVE: WT 

11.0 :*- 
RAKS UK FREsn Am HoRIZDIT4L. 10-26-W 

: : 7. 11-10-64 ” fT 

. . 1. : ,-.’ 
cc: 

. ..‘. 
-TV *,. . 

m.0 .* a4.4-m.t n .umxLLuom w  nlcl 

;.. . . 

. .i’. . 
FE0 FZIE LDIul 

. . . M SIZES. 

‘CI 1.5 FT.: . .i . -  -w  
:.. f 

SC1 . ,L . 55’ 
:: 

. 13.7 I5 19 

ss-s~.l- smw; Sl-SUELI. ImE; ‘6111 
D.DEwIS~: C-c,TCME(EE: 0.01~11 MAW003 INTERIY STORAGE SITE 

mr *;. 
“:SE-46 
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GEOLOGI 
ii 
Ii 
If 
iz 

C DRILL LOG ROJfCT IJOB *c. 
FIJSRAD 

( ..‘fF 

15 

- 
c =g - 

ERS 
AL 
FT. 
- 

12 

:LEV*TIOI 

(FT) 

11.5-47.0 FT.-SANOSTONE: 

PALE BROWN L5Y’c 5/t) TO tRAvISI+ 
RED IlDR 412) FINE TO VERV FINE 

GRAINEC; WELL TO VERY WELL 
CEMENTED: ARGILLACEOUS: SW 

LAMMATED BEDDING APPARENT BUT 
-RALLY APPEARS MASSIVE: MOST 
WEAKS ARE FNSH Am wmIZoNT*L. 

lL.3 

'E 
NATIDOL INTERIM STORAGE SITE 

B-21 
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GEOLOGIC DRILL LOG RWECI FL&RAP 
Jo8 Ic. Slal WC. -0-E PC. 
!45C’-13t 4 or4 u:z:.-4; 

*D-ES m: 
l Al-Ei L6K.S. 

m3cIIIPIlm YL CLASSIFIcATIm .LTEF IT’*. 
oa9AT:iL 0 
IRILLINC. ETC. 

..-: 
: ‘, . . 

: . 
., .+.. ., 

_ A.3 47.0 -- 
,‘-,c-e4 

BOTTOM OF HOLE AT 07.0 FEET. 02-2’ -0’ 

MOLE CONVERTED TO KINITDF~ING COLF.ETEL 
DEVE.OSEh- 

WELL. SEE CC)NITORINC WELL W  WE.,. R&h 
LDC FOR CONSTRUCTION DETAILS. RECOVER” TES’ 

FOR PERLEIE:.ITY 
MTEb7~lh~ll0h. 

. 

SI.S”.I spcoh: ST-s6.e IUBL: -’ - Y‘WGJ! IhlEPIu STORAGE SITE 
___ 

o.RYr!SoN; P.Pl7CPEF: D.G’*fC I 
“:S$.;E 
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GEOLOGIC DRILL LOG mDJtL1 Jffi NC. CIEEI w. URL ML. 
FUSWF 145Cl-13c 1 0; 2 , u:s5-5l 

TC LOQIDIML~CS ‘JCW-FEETI yC.E FllQl KRi2. -1%. 
YkYWOC INTECIU SlORIGi SITE N 9234.3B E 9632.57 SO’ N/A 

tL+. CPP.f~Ef DRIL‘tR Dl)lU MIKE awi LYXL HOLE S,ZE DvE”lURaN IF,., ROC” IF1.) TOT.. DfplC 
;/;/a4 ll/l/B.i ELFIRE SClLS INVEST.CO. CUE 550 ATV 7 IN. 15.0 N/A , 15 FT. 

WC mt0YEmlFi.n~ CDUI Box* yIp.fS EL. top 0 CISIH: - EL. DEPTWEL. RMD ulm m:na. TW CY “00 
N/A N/A N/I Pvc 58.66 FT. 

STL 56.09Fl. 1 5”4 FT* 10.61 FT.146.m FT. N/I 
VpLf UyLe mIw’Ic.LL C.SlZ LC” 1* *Psi Dl..ILL*th LOGSED 01: 

N/A PVC ?-lN./l5.66 FT. R.W.NELY 
STL 4-IN./5.0 FT. 

0.0-6.5 FT.-w 1911: -SITE CHECKEC 
FOR R*31OA:TiVE 

moER*lE mow4 (5YR 4/41 WITH COWYINC-IOh 
WIKV INTmwEDoE 0 RQIH.TAN 110 OY EBER. INE. 

LID(r RI: FIY TO m FUE *E DIILLD 
aA1m WYTM was SlLT wa lnrtE WTTH I IN OD 

YIQR. 
Q IEDIlm mAw51119: (WI WITH 

lllE SILW I- IE ua WLOOQD 
6 Fir lW&E Q QIOYIIK. To 15 n. 

0.0-10.0 FT.* 

lror (Ill FM UIW mm 
. . m  amv 8:~ma nltncm 

. . . 

. . . OILP. 
. . . 
_. 

10.0-’ : 

-. 
-. 
_ 

ss.sp.:- s-00*; S1.src.B l”B!: Clff 49xI NT. 
NAYbOO INTEE1IY STORAGE SITE 

D.DW.:COh; c.t:lCoP: O.OIHEC U!SF--5r , 

B-23 
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GEOLOGIC DRILL LOG I'-"' Jo6 NC. MEI I*. (HC.E YL 
FIJSRAF 

14501-136, 1 c j 
TE 

I bt:ss-51-l 
CODWINATES ,a-FEETI e&E Fwm o:I OfGiiK 

YAYWOOC 1IUlER:Y STORAGE SllE N 5235.52 E 9604.72 Bo’ kl‘ 

an CQPLC’EC ORlLLEP rnlLL UKf AND WmEL Nrxf SIE D*DIDu tn.4 DLr ITT.1 KXL oEv+ 
111164 11/11&z EU’lRE SOILS INVESl.CO. CUE 550 &TV 1 lh. m.0 .’ N/A 6 F’. 

r;i (Lc4vEPltFT.al ER ans LYRES EL TOP OF CUlwc OnaM f.. DEPTMIE, ma.M ..7” BTWCL. Y(P (Y Rx, 
N/A k/A N/A PVC 59.57 FT. 

STL 59.71 FT. 57.4 FT. DRY N/L 
s%E -8 IEIaJl/FL. CUlNC LEFT IY lufl Dll.raDw” LoGaG sr: 

N/A PVC Z-lN./lO.I? CT 
STL 4-lb../).0 Fl 

R.M.(Brn 

(0-s m: 
YTEl LEVELS. 

mscnr~~m am ausfrm7m* urn WfWh. 
auRA:m 0: 
=ILLIL~. EIC. 

0.0-2.0 FT.-w IS”-SC): SITE CcTCKED 

ILACK ~NII.FIME cix41mr1 wCL~YEV 
FOC RAC:OICTlVE 
CCUTWIhATIoI 

SILT YRIXI IDlST. EY Lm3zLl)rE. 

2.0-2.0 CT.-&g Iu-mcB~ 

WmmS4W(M&VI 
m m  LIWI QlTZ GIL QLllED 

- LIOQD 
TO 9 FT. Ew;IE 

mm SILT YRIX. -NOFELL 
pIuuJ’“- 

3 
cp(IyIIWlED 
YITERlAL. 

i 
! 

l CQlRlrn 

rpWikZ*:EY : 
-PallTam 

“GS6?” 

11-l-04 

SCIlTOn OF HDLE AT 8.0 FEET. 
11-12-w 

‘~5Ir% HOLE CONVERTED TO HDNITORING 
WELL. YE UINITORINC WELL 

TEST Blm. 

LOG FOR CONSlRU3ION DETAILS. 

10.0- 

2-22-E 
NC IE-L 
DEVE,O=UE~“: 
W ‘ HO-E-WE-L 
FLUS~E- W: -- 
WAlE’ ;O ENSURE 
OPERA-IO%. 

I 

I 

I 
I 

I 
Sllf f&W,:: POW,: S’.S&BY ‘iSi: “CL! w. 

D-Df*N!sm: ~-P:x”fDi O-C~*R WVW003 INTEF I” STORACC S: TE u:cc-5n-’ 
I 
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-- 

CEDLDGIC DRILL LDG I-' -*p aa m. mcr m. mE ID. 
14501-136 1 (T2 MISS-6A 

ITS -lUrEI cJa-FElr NNE m  #II. =YIIc 
MATWARD INTERIM SlmAE SITE N 9570.62 E 9576.40 90’ WA 

imm CpeLm m1u.m DIIU YIL yo - IslY c6Pw 

IO130104 10-31-M EIpl*E WILS INvEST.CO. CM 65G ATV 
“i’,~lZE - (FT.1 m  (FT.1 

16.0 N/A 16 Ft. 
- IEcQoIIF,./Kl CDtams - a. w cf cuxr -a. -.-urn -. 1WWQ 

Iv* a/A N/A WC 56.22 FT. 
STL 56.37 FT. 66.6 FT. 9.2 FT.147.4 FT. N/A 

ul.E YYD ~IM~&L m41y. LEFT ** IaLE: DI../LmxH LW s-f: 
WA WC 2’116.62 FT. R.W.wLRoN 

STL 4’/5.0 FT. 

$I! f LJ 
sz  

c  

(OfEs at 
RflS 

P..‘i 

i “%  if f p ?g 1[: 

ii” 

as::‘;” i i i ~IPTIPI Uo DASSIFlCAtlDl l 
WTrn LEm.s. 

pi 

WAtm Nnm. 

CWMKIRQ 
PIIUY. ETC. 

W.6 
. . . 

. . 0.0-1.5 FT.-N (EY-SC18 
-.,.. 6IlE cl4xRm 
_. , . -TE REDDISM 6ROW (IQI 414) 

F= RLOlOUT1K 
. 

. . BCWING VARIC.OLCND GRAY R 
~gNg&y~oN 

. 
. 0.5 FT. FIY GRAIYD 9Il’H Soy 

1.5,; : : : SILT AND CLAY. HOLE DRILLED 
-. . WITH 7 IN.OD. 

_. . AUQR. 
. . . 1.6-5.0 FT.-w (9111 

&ACK lNll:KRY FIlE GRAIMXI 
WITH SQE SILT Uo FI= Sue) e% SSFD . . 
SIZES Aw A FEW COARSE SAW 
SIZE CEENTEO PARTICLES: 
CW-TAINS ORGANIC lCIMERXHARCOAL~ 

8 61.6 5.0 6.0-11.0 FT.-m (=-SC): 

P VARICOL~D i6JDERATE REDDISH EMRN 

r (IQI 4/4).LllBT 6RAY (N-T) AU3 
. IUX IN1 ): FINE TO YOIul 

9 
WAfa, WIlH SILTY CLAY STRIWWS 

i 

AND TRACE OF FINE GRAVEL. 

10.0 

I 
45.6 II.0 

l OESCRIPTION A.H) 
CLASSlFICATIW 

..*:, . 
. *. : L*Oc (N-1 ):FINE ORAIM WITH TRACE EY3Y~~UWF IELD 

CLKTINGS AM) - .I*, . . . OF  SILf.lECWINC THIKY INTERBEDOED 
_ , . : . . . WDlLN DARK ORAY (N41 AQ PALE 

MISS 66 SAMPLES. 
,.: 

. . :; . - ..: YELLWIW IRarr( (1OYR 6/2J BELOW 
,::, . .: 16:WISI. 

::, . 
. : 

- . . :r . 
_ .: 

:: . 
- . . . . 

ss.wL,I cm: fT.YIEL,T M: ICITE IUE HO. 
DQD*lcm; P-PIT-: o-01* YAW000 INTERIM STORAGE SITE UISS-61 
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GEOLOGIC DRILL LOG PRWE:: ,M NL. 
FUSPrE 14X'-13.3 

-: :.. : _. . 11.0-16.0 Fl.-s (SP-PO1 
:‘. 

-..:‘:‘, 
- :; _’ 

BLACK (N-1):FINE DRAINED WITH W  

l5.0-’ : : DF SIL?.BECOMINC THINLY IME- 
. . : 

hmILU DARK CR&Y IN4) AND PALE 
I; 

YELLOWISH BROWN (10YR b/2) BELO* 
:, 

41.6 (6.0 ': 
15:w151. lo-30-E!< 

BOTTDN Of IUILE AT 16.0 fEE1. lO-3i-bL 

NDLE CWKFITED TO HCMITDRING INSTA,LE; 

WELL. SEE WOHl:TDRINt WELL 
rD+.ITDF:‘.T 

LOG FOR CDNSTRIJCTIDN DETAILS. *E-L 
2 -23-W 
EQPLETEC 

EikFF’ . 

I i 1 i i 

1 I 
I 

- -- . . _- _- -..- -. -.I ls:TL IDaI hI. 
YA~WDOD INTERIY STW.GE SIT I 

I Y!SS-6A 
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GEOLOGIC DRILL LOG 
PRWLC: Jui UL. CQf~ UC. UAE wt. 

FUSRAP 14x1-IJC ! 4 (I L Y!SS-Be 

e&-i.: OL: 
.&-Es .L”L.S. 

DEsc*,Pl*M UC GAssIFlullm. .rv M-do-.. 
-.::Er F 
ORILL I*:. ETC.. 

.-..-- 
46.0-53.0 FT.: 

SIYILAfi TO 25-35: VERY 
wD:vERY WELL cEuENTE1. 

S.5 5.2 SBZ 
ID-O,N 

II-13-w 

II-15-w: 

BOllOn OF HOLE AT 53.0 FEET. 
l APEO =E TO 
UTYW 3 TIES 

nDLE CONVERTED TO MJNITDRINC RIDR TO ATlELP’- 
WELL. SEE LYMITORINJ WELL IK DOLBLE PACXER 
LOG FOR CWSTRUCTIDN DETAILS. gEsi*u 
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GEOLOGIC DRILL LOG Inor'" 4m 19. m Q -7 m . lCLE *). -*c 14501-136 fffl MISS-7A 
lx m1wlEE OFElI YPE F m  -LE. W IWC 

Ym INTERIM STORAOE SITE Y 9477.82 E 9431.42 80’ MIA 

mn DDYLflED OIILLU mu uw 10 m m a  )(pL sm. ocara* in.r 602 tn.1 TUTY 6EPTM 
11 e/94 ! 1/5/w ElPIRE SOILS INVEST.CO. M  550 ATV 1 IN. IO.5 1.5 Il.6 FT. 

m  mcO”ERvlFT./xl oli DIES -ES El. IW Cf UfItC ROUD EL. -.-YTU mrua. TwweDol 
W A  W A  W A  6;: &g ;;- 53.1 FT. 5.72 FT./N.38 FT. 10.5 fl.142.6 FT. 

* YYQ IEIa-rIFYL WDe UR I. *DIEM 61LAEXTW LDODED ..I 
W A  tg $1 g2bO&FT. R.H.NLIP( 

. . 
m m  

Born 011 
am LEms. 

-1PlIO Yo CLASSIFIOTIOI . m m  IElm. 
OaRAcrEs Q  
mh.mm. nc. 

83.1 . . 0.0-10.5 Fl.-M (QI-CCI~ - 
. 
. . ux6RAl-E BRCNN ten4 3/m 10 DAm - . . . 

m  . . . IIEDOISH m o m  (1aR W4llFICL 10 n EBEIILIY. 
I . 

LLolLu rnA!M NIln 8&E SILT Am 
. CLAV:9LIWl RASTICITY:OCtASIOMU cCLE DRILLED 

8ITH 7 IN.00. . . 
- . SMO!STM CME.WdITE SILTY 1w) aboER. 
_ . . LACK CIW FRAQEYTS. 

PsA5’P0 . . 

l OEccRIPTlON AM 
QASSIFICATIDI 
f lYblY~A~FlELD 

alTTINcS Am 
MISS W  YLPLES. 

lHINLY INTEROEDDED Flri 10 VKWV 
F M  GRAINED WDERATE IIEDDl6H 1 t -6-64 

OROW (IQI 4/4) AffiILL*CEalS 1 I-10-64 

SAWSTON ANJ ORAYI9H EO ((OR 4/21 RAN CONSTANT 

ARENACEOUS 94U.E: Xy LWINATEO 
bEAD PEFMWILTV 
TEST FOR INTERVAL 

BEOOINC APPARENT (O-lO*OIPl; FR(Y 2.5-9.6 FT. 

GElERULV 6ELL CEMFNTED. 2-21-65 
8DTTON OF WJLE AT 11.5 FEET. HOLE 

CQPLETEO 
CONMRTED TO MONIlORIffi hELL. KE KIN- 
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APPENDIX C 

SOIL CLASSIFICATION TESTS 
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