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Figure 2.1 10-mi radius map of site
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Figure 2.2 Resctor-butidingsiteplans
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company. Sterling Forest contains three residential areas, several small

research centers, the UCC facility, and a conference center. These developed
areas make up a total of less than 1,500 acres. Thé remainder of the land is
undeveljfsg. Adjoining Sterling Forest to the east is another large undeveloped
area ““f§5 is a part of the Palisades Interstate Park System. This 75,000

acre woodland contains approximately 31 summer camps but essentially no year-

round residency.

The approximately 20,500 acre undeveloped portion of Sterling Forest is managed

ecologically by the Sterling Forest Development Corporation. This organization

permits regulated (license and bag-limit) h' ating in designated, marked portions
of the area. Ibo-pommiﬁgawmzmm

HOUSE = BUCK, - WOOACOCKsmand—pheasant—5Tiesa?) ¢ 0

Regulated fishing is permitted in designated lakes on the property. The

Sterling Forest Development Corporation employseéééglzged lumbering, the main

objective of which is to remove dead and diseaseff/infested trees and promote
maintenance of healthy understory. is~areas g

censideredegndangered.orthreaténed. E{ QQMY\'::'( 8 -5']

2.3 Topography and Surface Drainage

The reactor site is R ..-..--_re--..—.n-—.-...'.....'....-..-.. arthwe . vy

o r
GG Evi O UhiveehewsVOTE | S0me ;;00 ft southwest of Indian Kill, a small stream g
flowing southeast for a mile aﬁh a half to the Ramapo River. lxhe pi. borders

Long Meadow~ Road at an elevation of approximately 800 ft (see Figure 2.3).

. guch
There is a very low north-south topographic divide between Indian Kill drainage
h also flows east to, Ramapo

\<

and drainage of Warwick Brook to the south, yhoioc
- . i
River. These two small streams (Indian Kill,and Warwick Brook) drain into the

Ramapo River from the vicinity of the site and thus dominate the surface
drainage pattern away from the site.

g .
ﬂ{#

Although the relief in the area is only 403{ 00 ft from valley floors to ridge

tops, the hillsides are considered to be steep and rugged. From a past era of

01/19/84 2-4 Union Carbide SER



1o
i
/,// ‘/f
f/ ;ﬂ;t ,»44 /q’

fae fﬁ”"’ r
<

Figure 2.3 Union Carbide Nuclear Company Research Center
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glaciation, the area features clogged drainage systems such as swamps, ponds [
’

and lakes along stream channels. Fill, clay, sand, gravel,and gou1de s of o
’r

agvery size a1zg’strew the hillsides. The reactor building is pimrcexd at the
fr / 4

fub, 9} eastern tog:i’north trending spur of Hogback Mountain which slopes from an v
L "jkelevation over 1,500-ft down to the level of Indian Kill Lake at an elevation
V/; “of 700 ft.
JA
';;gi'g}ated,abovejsurfac drainage from the site is exclusively by way of Indian »
- Kil]} {gy Kill enters\hamapo River 1-1/2 mi east of the plant at el 463 ft.
Tuxedo Lake stands at el 560 ft. Wee Wah, the adjoining lake to the north, -

stands Tower than Tuxado Lake to which it is joined by a small stream of high
gradient. Wee Wah Lake consists of two segments. The southern, higher segment
is separated from the lower northern segment by a stream of steep gradient.
This northern segment, in turn, discharges over an earth dam and masonry
spillway to a small stream that discha:ggs into Ramapo River. Thus, if the

: : : pe- & ppRul ey -Jigp :
Indian Kill were contaminated du{:gs some incident, it is not possible to

contaminate this chain of three lakes by surface flow from the plant.

2.4 Demography

The UCS plant is located in a thinly populated area. The closest occupied
offsite area is the Laurel Ridge housing development which contains 132 houses
at a minimum distance of 1,100 ft east of the reactor building. A second
development, consisting of 27 housesfzéafzz??ed Clinton Woods, is located
3,200 ft to the north. There are no other housing developments within 1.5 mi.

Table 2.2 shows the population distribution in 22.5° compass sectors out to 50
mi. (The north sector is centered on true north but includes 11°15' on either
sicde of true north, a total of 22.5°. Likewise, all other sectors embrace an
arc of 22.5°.) The table indicates the most heavily populated areas to be to
the southeast, south-southeast, and south of the site within the 20 to 50 mi

radii. The high population density of these sectioniyiz a result of the large

-~

metropoiitan ce rs, i.e., New York City and Newark ‘Bayonne New Jersex)eneﬂu4aﬁén“

A
others in the area. .)) ,J/
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Table 2.2 Population density around the Union Carbiden

by sixteen compass sectors out to 50 mi* CNQ.(, rur&j 1‘16 ’33

1 >~

Miles ”?if
Sector 0-5 5 - 10 10 - 20 20 - 30 30 - 40 40 - 50 — 7=
N 614 16,851 36,264 29,237 23,692 19,458 ;2:2?
NNE 346 1,903 12,958 53,101 104,808 48,873 £, 20
NE 108 1,081 14,135 26,503 31,023 26,850 47
ENE 187 10,489 47,176 43,204 50,442 183,112 Chins
E 107 17,330 61,749 30,032 76,475 84,156 -
ESE 330 7,481 15,506 49,112 275,267 127,105
SE 132 18,868 72,622 476,642 132,749 1,753,651
SSE 3,878 11,829 142,070 454,282 2,296,153 2,334,641
S 91 10,892 96,848 499,486 971,105 2,611,407
SSW 43 10,393 42,750 124,960 133,923 133,261
SW 0 2,951 18,238 60,235 97,985 45,567
WEW 125 2,834 27,281 20,741 30,893 35,991
W 68 23,192 10,754 19,855 13,179 7,900
WNW 878 2,195 8,022 21,651 8,775 7,443
Nw 182 2,196 28,510 8,858 6,016 17,724
NNW 190 2,108 18,339 8,964 18,853 7,908

~ *Population estimates based on 1980 Census of Popuiation and Housing. =“~‘z;¢;—- e

2.5 Nearby Industrial, Transportation, and Military Facilities

2.6 Meteorology and Climatology

The climate of the Sterling Forest area is predominantly influenced by air

mass movement ancd prevailing winds from an inland direction. Cold frontal

weather moves across the area from west to east at average velocities of 30 to

35 mph in winter and considerably mer= slowly in summer. This is a part of

the normal cyclonic circul_ation in which higrggﬁd 1owipressure systems follow 7
paths toward the northeastern United States. About 40% of the low centers

pass over or close to southeastern New York so that there is regular change in
weather patterns without any consistent periods of stagnation.&*\lﬁ. M“’] lqea

Centers of high pressure alternate more or less regularly with the lows. In

—
the winter<time, their movement is variable, depending on the strength of cold adl
air outthrusts from the arctic area to the northwest. This movement is s)owest
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Figure 2.4 Comparison of wind rose at UCC site and Stewart AFB
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folded metamorphosed sediments (quartzites) and granitic gneisses. Similar
sequences of gneisses extend eastward to the Ramapo River and beyond.

Th= rock is very dense and tough and relatively free from fractures, though
all rocks near the surface are somewhat fractured. Raiﬁ:yater will enter
these fractures at the surface and descend to points of escape or to points
where fractures give out. Thus, even in fractured hard rocks a water table is
built up. In such rocks, water descends to depths where fractures die out,
beneath which position such rocks may be essentially dry.

The first drill hole produced nearly 98% of core. A second hole, drilled at
an angle of 66° from horizontal, produced 99% of core. In core hole No. 1,
water appears to stand at 85 ft below the surface. Thus, there is 155 ft of
water in the hole, which suggests that fracturing at depth is slight.

A compression test conducted at the Brooklyn Polytechnical Institute revealed
that a cylinder 4-1/4 in. long and 2-1/8 in. in diameter broke only when
subjected to a load of approximately 8 tons per square inch, even though the
sectiocn was cut with planes of schistosity dipping 55° from the axis of the
cylinder.

zk}he area in which the Uq; is located experiences low 1ntensi thouakes
rather frequenﬂywm the subject of seismology i ddresséd in e

'aepufzttjsgct1ona"’ 9

2.8 Hydrology

b shlid o fecteon 203

the surface/rater features of significance in cogﬁectjun with the operation of
the UCC are the Indian Kill Reservoir, Indian Kill, Warwick Brook, and the

Ramapo R1ver ‘ etlween

Kill drainage.and the drainage—ol WamwiCk-Brook—so=thesetwosmaHi—streeme
~222122££.1h2.54&0-dna¢nage-pattern‘Tﬁ!1H1r""TT'E3Hf!?ﬁ?‘tﬂ!‘TTUw'UT‘surface---
.nx_yndeagxound-water'away"frur'th!'v1t1ﬂ7ty"""-"
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v 2
Ey this standard, nine significant earthquakes have cccurred w*thin,GO;miz:of
Tuxego Park during the periods of record;: three in New York state and six in
2
New Jersey. None of these earthguakes, however, were of sufficient intensity

to Le classified as destructive (IX-XII MM).

The author identifies southeastern New York State and northern New Jersey as
presently seismically active areas and notes this has been the case during the
last 200 years. He goes on to say:

“ﬁ%is suggests that, at least in general statistical terms, it is
possible to predict the place, if not the time, of the future
earthguakes. Ironically, this is to a large extent true for

smaller earthquakes for which the need, from the earthquake hazard
point of view, is not great but for which the necessary statistical
data are available. Unfortunately, direct information on the

larger destructive earthquakes, where the need is greatest, is
meager and it is not known how reliably such events can be predicted
by extrapolating the data from smaller events.

There are several reasons why such extrapolation may not be very
reliable for the New York State and Eastern U.S. in general.
First, the tectonic forces and motions responsible for the slow
build-up of stresses within the crust which periodically rupture
in a form of earthquakes are not well understood for the Eastern
North America. Because all these earthquakes cccur within a plate
and not between plates, as postulated by the plate tectonics
model, it is not clear what role, if any, the plate motions may
have in causing earthquakes here. And second, the exact relation-
ship between earthquakes and tectonic or geologic features also is
not known for most of Eastern Ncrth America. Within New York, the
Ramapo fault (Southeastern area) and Clarendon-Linden fault system
(Western area) appear to localize some, but not'all, of the earth-
quakes in those areas. However, the relatiénship between the
known faults and earthquakes in the Northeastern (Adirondack)
region and in the rest of the State either does not exist or is
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